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For today’s lecture:

0 Hominin taxonomy
How do we classify human fossils?

L Modern human fossils
When and where do we find
anatomically modern fossils?

O Populations and demes
Are population models better than
species models?

0 Models of anthropogeny
What model of modern human
origins is best supported with the
current evidence?
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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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Aristotle‘s Great Chain of Being, Plato’s

Academy, 4th Century Greece

Valades, Didacus. 1579. Rhetorica Christiana.
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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, 14t Century, The Mugaddimah (d«is)
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OBSERVATIONES
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Linnean hierarchical classification

Classification based on observations
and physical affinities

Development of binomial nomenclature
OBSERVATIONES

Establi_shr_nent of Interngtional R E G N U M | A N I M A L E.

Commission on Zoological
Nomenclature (ICZN) in 1895

¢ ¢jus partes. Si tamen vel motum, \clmc
em , refpiciamus , omaibus in apric

um feriben d mxm Chalcogra-
Z P 1 & Soe.
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Leopard Classification

R

Species: Panthera pardus

Binomial
Nomenclature

Copyright € 2008 Pearson Educaton, Ing, publehing as Pearion Benpamin Cummngs

Bacteria
i .
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Domain: Euka
== ry;

Species:
Panthera
pardus
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Papilio agamemnon Linnaeus, 1758

Scalebar=1cm

Linnean hierarchical classification

Classification based on observations
and physical affinities

Development of binomial nomenclature I
NATURAL

Establishment of International m] Hﬁggﬁx

Commission on Zoological © The Linnean Society of London

Nomenclature (ICZN) in 1895

Sub-categories increasingly used

Type specimens

® The Linnean Society of London
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Bacteria Domain: Eukarya Archaea
= = HE = =
= = - =

Linnean hierarchical classification

Classification based on observations
and physical affinities

Development of binomial nomenclature
Establishment of International

Commission on Zoological
Nomenclature (ICZN) in 1895

Prirngt_es“;

Sub-categories increasingly used

Species:
sapiens
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Bacteria Domain: Eukarya Archaea
= =
_m__

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 \ Hylo-
blatidae
Gle:nus'::lHomo Pan
i
Species:
sapiens neander-
thalensis
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articles
I

New hominin genus from eastern Africa
shows diverse middle Pliocene lineages

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

Meave 6. Leakey”, Fred Spoort, Frank H. Brown:, Patrick N. Gathogot, Ghristopher Kiarie®, Louise M. Leakey” & lan McDougalls

* Division of Palacomtalogy. Matianal Miseum: of Kenya, P} Bax 40658, Nairobi. Kenya
+ Department of Anatamy ¢+ Develapmenial Bislogy. University Colle Lorlon. WCIE 67, UK

4 Department of Genlogy ¢ Genphysies. University of Urah, Salt ake Cigy, U 84112, USA

§ Resmrch School of Farth Sdences, The Ausralian Nationa| University, Canberra ACT 0200, Astralia

Most i ly

fineage,

Australbopithecus sﬂrﬁms, which gave rise to a radiation of taxa in the late Pliocene. Here we report on new fossis d:mued

west of Lake Turkana, Kenya, which differ markedly from those of

y A. afarensis, indi that hominin

diversity extended back, wel into the middie Piocene. A 3.5 Myr-old cranium, showing a unique combination of derived facial and
primitive neurocranial hailru is assigned to a new genus of |!'ll|ll|l| ‘I'I||x findings pnnlin an eardy diet-driven ai:ﬁm

mllaim.pmmhmnswlm iation of hominin
Plio-Plkistocene hominin phylogeny.

The eastern African hominin record between 4 and 3 Myr is
represented exclusively by a single species, A afarensis, and its
passible ancestor, Australopithecus aramensis, which are commonly
thought to belong to the lineage ancestral to all later hominins',
This apparent lack of diversity in the middle Pliocene contrasts
markedly with the increasingly hushy phylogenyevident in the later
heminin fossil record. To study further the time interval berween 4
and 3 Myr, fieldwork in 1998 and 1999 focused on sites of this ageat
Lomekwi in the Nachukui Formation, west of Lake Turkana. New
hominin discoveries from Lomekwi, as well a5 two mandibles and
isolated molars recovered previously” (Table 1), indicate that multi-
ple species existed between3.5and 3.4 Myr. The new finds include a
well-preserved temparal bone, two partial maxillae, solated teeth,
and mest importanty a largely complete, although distorted,
cranium. We assign the latter specimen to a new hominin genus
on the basis of its unique combination of primitive and derived
features.

Description of Kenyanihropus platyops
Order Primates LINNAEUS 1758
Suborder Anthropaides MIVART 1854
Superfamily Hominoidea GRAY 1825
Eemanthropus gen. nov.
logy. In recognition of Kenya's contribution to the under-
standing of human evolution through the many specimens recov-
ered from its fossil sites.

Generic diagnosis. A hominin genus characterized by the following
maorphology: transverse facial contour flat at a level just below the
nasal bones; tall malar region; zygomaticoalvealar crest low and
curved; anterior surface of the maxillary zypomatic process posi-
tioned over premolars and more vertically orientated than the nasal
aperture and nasoalveolar divis; nasoalvealar clivus long and both
transversely and sagittally flat, without marked juga: moderate
subnasal prognathism; incisor alveali parallel with, and only just
anterior to, the bicanine ling nasal cavity entrance stepped; palate
roof thin and flewed iferiory anterior o the indisive foramen;
sﬂw incisor (I' and 1%) roots near equal in size; upper premaolars
P*) mostly three-moted; upper first and second molars (M and
M?) smallwith thick enamel; tympanic element mediolaterally long
and lacking a petrous crest; external acouwstic porus small
Keryan thropus can be disur}zmsha‘] from Andipitheaus ramidus by
its buccolingually narrow M°, thick molar enamel, and a temparal

NATURE] VL 415 22 MARCH 2001 | wwhato e com

features, and for our of

bone with a more cylindrical articular eminence and deeper
mandibular fossa. Tt differs from A anamensis, A. afarensis,
A africanus and A garki in the derived morphology of the lower
face, particularly the moderate subnasal prognat hism, sagittally and
transversely flat nasoalveolar clivus, anteriorly positioned maxillary
mygomatic piocess, smilarly sized T and I* mots, and small M and
crowns, From A. afarensis it also differs by a transversely flat
midface, a small, external acoustic porus, and the absence of an
occipitali marginal venous sinus system, and from A afficanus by a
tall malar region, a low and curved zygomaticoalvelar crest, a
narrow nasal sperture, the absence of anterior facial pillars, a
tubular, long and crestless tympanic element, and a small, external
acoustic porus. Kenyanthropus lacks the suite of derived dental and
cranial features found in Paranthropus aethiopicus, P. boisei and P
mbustus (Table 2), and the derived cranial features of species
indisputably assigned to Homa (For example, H. erectus 51 and
H. sapiens, but not H. rudolfensis and H. habils)*.
Type species Kenyanthopus plaryops sp. nov.
Etymology. From the Greek platus, meaning flat, and apsis, mean-
ing face; thus referring to the charadteristically flat face of this
species.
Specific diagnosis. Same as for genus.
Types. The holotype is KNM-WT 40000 (Fig. 1a-d), a largely
complete cranium found by J. Erus in August 1999, The paratype
is KNM-WT 38350 (Fig. le), a partial left maxila found by
B. Onyango in August 1998, The repasitory is the National
Museums of Kenya, Nairobi
Localities. Lomekwi localities are situated in the Lomekwi and
Topernawi river drainages in Turkana district, northern Kenya
(Fig. 2). The type locality LO-6N is at 03° 54.03" north latitude,
0357 44.40" east longitude.
ype specimen is from the Kataboi Member, 8m
below the Tulu Bor Tuff and 12 m above the Lokochot Tuff, giving
an estimated age of 3.5Myr. The paratype is from the lower
Lomekwi Member, 17 mabove the Tulu Bor Tuff, with anestimated
age of 33 Myr.

(Cranial description and comparisons

The overall size of the KNM-WT 40000 cranium falls within the
range of A afarensis and A. africants. Tt is preserved in twa main
parts, the neurocranium with the superior and lateral arbital
margins, but lacking most of the cranial base; and the face, lacking

3 © 2001 Macmillan Magazines Lid 433
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Figure 1 Holotype KNM-WT 40000 a, left lateral view {markers indicate the plane ¢, Anterior view. d, Occlusal view of palate. Paratype KNM-WT 38350. e, Lateral view.
separating the distorted neurocranium and the well-presenved face). b, Superior view. KNM-WT 40001. f, Lateral view. g, Inferior view. Scale bars: a-¢, 3cm; d—g, 1cm.
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features.

Description of Kenyanthropus platyops
Order Primates LINNAEUS 1758
Suborder Anthropcudea MIVART 1864

Superfa
Kenyanthropus gen. nov.
Etymology. In recognifion of Kenyas comribution to the under-

standing of human evolution through the many specimens recov-
ered from its fossil sites.
Generic diagnosis. A hominin genus characterized by the following
morphology: transverse facial contour flat at a level just below the
nasal bones; tall malar region; zygomaticoalveolar crest low and
curved; anterior surface of the maxillary zygomatic process posi-
tioned over premolars and more vertically orientated than the nasal
aperture and nasoalveolar clivus; nasoalveolar clivus long and both
transversely and sagittally flat, without marked juga; moderate
subnasal prognathism; incisor alveoli parallel with, and only just
anterior to, the bicanine line; nasal cavity entrance stepped; palate
roof thin and flexed inferiorly anterior to the incisive foramen;
upper incisor (I' and %) roots near equal in size; upper premolarb
P P*) mostly three-rooted; upper first and second molars (M' and
M ) small with thick enamel; tympanic element mediolaterally long
and lacking a petrous crest; external acoustic porus small.
Kenyanthropus can be distinguished from Ardipithecus ramidus by
its buccolingually narrow M?, thick molar enamel, and a temporal

lllulBPuLﬂUly aaalsucu LU LIUrres CA.ﬂlllPlC, 11, ElELrd> 2.k dlivd
H. sapiens, but not H_ri is and H. habﬂfs]‘_

ype species Kenyanthropus platyops sp. nov.
EtymoIogy: > meaning flat, and opsis, mean-

ing face; thus referring to the characteristically flat face of this

species.

Specific diagnosis. Same as for genus.

Types. The holotype is KNM-WT 40000 (Fig. la—d), a largely

complete cranium found by I. Erua in August 1999. The paratype

is KNM-WT 38350 (Fi artial left maxilla found by
B. Onyango in August 1998 Wma]

Museums of Kenya, Nairobi.

Localities. Lomekwi localities are situated in the Lomekwi and

Topernawi river drainages in Turkana district, northern Kenya

(Fig. 2). The type locality LO-6N is at 03° 54.03" north latitude,

035° 44.40" east longitude.

Horizon. The type specimen is from the Kataboi Member, 8 m

below the Tulu Bor Tuff and 12 m above the Lokochot Tuff, giving

an estimated age of 3.5Myr. The paratype is from the lower

Lomekwi Member, 17 m above the Tulu Bor Tuff, with an estimated

age of 3.3 Myr.

Cranial description and comparisons

The overall size of the KNM-WT 40000 cranium falls within the
range of A. afarensis and A. africanus. It is preserved in two main
parts, the neurocranium with the superior and lateral orbital

margins, but lacking most of the cranial base; and the face, lacking
Leakey et al. 2001
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Figure 1 Ho KNM-WT 40000 a, left lateral view (markers indicate the plane ¢, Anterior view. d, Occlusal view of palate. Paratype KNM-WT 38350. e, Lateral view.
sepaanm%_ﬂnwmn mand the well-preserved face). b, Superior view.  KNM-WT 40001. , Lateral view. g, Inferiof™ien, Soae Dors oG, Jc; d—g, 1cm.
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0 Numerical taxonomy
Q Cladistics

0 Phylogenetics
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0 Numerical taxonomy

A gquantitiative 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
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THE ORIGIN OF SPECIES

O Cladistics
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0 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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Wativlidge
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¢, Anterlor view. d, Occlusal view of palate. Paratype KNM-WT 38350. e, Lateral view.

Figure 1 Holotype KNM-WT 40000 a, left lateral view (markers indicate the plane
separating the distorted neurocranium and the well-preserved face). b, Superior view. KNM-WT 40001. f, Lateral view. g, Inferior view. Scale bars: a—¢, 3cm; d—g, 1cm.
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What (or who) is the modern human holotype?

20 MAMMALIA PRIMATES. Homo.

I. PRIMATES.
Dentes Timores f=oovinces IV, paralleli,
Mamme f‘:c:."'r,’nz-ka' {1, *
1. HOMO nofce Te iptum Homo knOW thyself

. . S,
Ferns. tetrapus , mutus, hirfutus.
Fuvenis Urfinns lithomus. 1661,

;ﬁwmir Lupraus beffenfis 1334

SrEn

wvenis Ov.mms bibermas. Talp okl I n
woenrs Hanmoveranas.

Pauers 32 Pyremaics, 1719,

Fobawmes indr';euﬁ.«.

America-2. rufus, cholericus, redtus.

Pilis nigris, re€tis, craffis ; Naribus patulis, rucie ephes
litica, Mente fubimberbi.

Pertinax , hilaris, liber.

Pingit fe lineis dedaleis rubris.

Regseur Confvetudine,

MU,

(*) Nosst St Iesum gradus eft primus fapientie , diflumque Solonis, quon- * H

far i, e wes g Die g, . 4001 know your wisdom, as told
adolelcente in parfelilimam , focultaribus inftruftam fere nqtni]_ﬁs i:lpr@- M
B vl i, i e e, s by Solon, written on golden

;u! tﬁcri:fi?ﬂpcrdrmp‘j :w;ﬁé}e n:'&i!}_}ifa_ue dogjm ;‘ non fm; ) mon ingre- | tt th D . T |
s MO VEjcr, mem ain matura [ponte, N, rder stague qualem vitame no- e erS On e Iana emp e

bis verwm watwra promifit , gue primwme waftentium omien flecwm effe woluit,

Semeca, R

Distetice : Te fanitate & trangui'litate, fi noveris, felicem : Moderatis confer-
vandum , Nimiis deftruendum, Fariatis afficiendum, Infvetis frang N
Confvetis indurandum ; polyphagum Culina inftruétiffima , per errores gra-
tiffima, igne vinoque horrenda, Parvo famer comflat, magro faftidinm.
Seneca. X

Patholpgice : Te tumidam usque dum crepueris bullam, piloque pendulam in
pun&o fugientis temporis, Nikil enim homine imbecilling terea alic. Homor.
Nulli vita fragilior; walli tot Morki, tot Cwre, tot Pericula, Breve smiverfim
utique cvi tempur: Pavs agua wovti fimilis exigitur; mec veputantar Infantic
amni, qui fenfu carent; mec Senefe in pevawm vivaces: bebefount Semfus, tor-
pent Membra, pramorinntur Fifes, Anditus, Incefir, Dentes, Giborum in-
fPruments, Plin, Sic magna povs wortis jam proteriit, quidguid etatic vetro
et Idors temet. Totwn: denigne bwnc, guem vides popmlum, guomsque cogitas
efle; cito matava vevocavit & comdet; Movs ommes wgne vocat; ivatis Difs pros
pititsque moriendum,  Senec, II: rp.
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What (or who) is the modern human holotype?

20 MAMMALIA PRIMATES. Homo.

I. PRIMATES.
Dentes T imores [« 20civees IV, paralieli.

Mamme Foiicrales { i . .
sapiens: culture, light

o LIMANLIN V. . P
. T T
Sa 1. H. diurous; varsans caltura, luc:. I

¥ T g
Fuvenis Urfinns lithomus. 1661,
wvenis Lupinus beffenfis 1334
wvenis Ov.mns bibernas. Talp obf 17 g
wovenrs [annoveranas.
Pauers 32 Pyremaics, 1719,
Fobawmes indr';euﬁ.«.

America-2. rufus, cholericus, redtus.
s, Pilis nigris, re€tis, craffis ; Naribus patulis, rucie ephes
litica, Mente fubimberbi.

Pertinax , hilaris, liber.

Pingit fe lineis dedaleis rubris.

Regseur Confvetudine,

B

(*) Nosse S5 Iesum gradus eft primus fapientie , diflumque Selmir, quon-
damn feriprumn liveris aureis (upra Diane Templum, Myl ADOLPH,

FRID. Frafat. . . L .
Phyfiologice : Te m Nervis, : _Fibris, tenclla, fed
adolefcente in perfeftilimam , focultatibus inftruftam fere omnibus pluri-
busque, quam reliqua cunéta, Nudwm in nwda bumo , matali die, abjecit
wmatura ad vagitur [Ratim & plovatum , monibus pedibusgue devinciendzm Awi-
mal cateris emperaturnm ; cui feive nibil fine doffrinat mom favi, mom ingre-
di, mem wvefei, mom alind matnra fpowte, Plin. Fider itagee qualem witame mo-
bis verwm watwra promifit , gue primwme waftentium omien flecwm effe woluit,

Seneca, B .
Distetice : Te fanitate & trangui'litate, fi noveris, felicem : Moderatis confer-
vandum , Nimiis deftruendum, Fariatis afficiendum, Infvetis frang, R

Confvetis indurandum ; polyphagum Culina inftruétiffima , per errores gra-
tiffima, igne vinoque horrenda, Parvo famer comflat, magro faftidinm.
Seneca. X

Patholpgice : Te tumidam usque dum crepueris bullam, piloque pendulam in
pun&o fugientis temporis, Nikil enim homine imbecilling terea alic. Homor.
Nulli vita fragilior; walli tot Morki, tot Cwre, tot Pericula, Breve smiverfim
utique cvi tempur: Pavs agua wovti fimilis exigitur; mec veputantar Infantic
amni, qui fenfu carent; mec Senefe in pevawm vivaces: bebefount Semfus, tor-
pent Membra, pramorinntur Fifes, Anditus, Incefir, Dentes, Giborum in-
fPruments, Plin, Sic magna povs wortis jam proteriit, quidguid etatic vetro
et Idors temet. Totwn: denigne bwnc, guem vides popmlum, guomsque cogitas
efle; cito matava vevocavit & comdet; Movs ommes wgne vocat; ivatis Difs pros
pititsque moriendum,  Senec, II: rp.
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What (or who) is the modern human holotype?

20 MAMMALIA PRIMATES. Homo.

I. PRIMATES.
Dentes T imores [« 20civees IV, paralieli.

Mamme Foiicrales { i .
sapiens ferus: speechless,

1. HOMO pofce Te jnfiy (*)

Sapens. 1. H. diurnus; varass caltara, L .
Ferus. tetrapus, mutus, hirfutus. h
po . airy

ryi

;ﬁwmir Lupraus beffenfis 1334

wvenis Ov.mns bibernas. Talp obf 17 g
wovenrs [annoveranas.

Paeri 2 I—'Ertx.?icf. 1719,
America-._rafus, cholericus , reQus. i I .
n:::m : Prﬁ’i?s::igcriz c::é?iss, ;rczﬂ'?:; Naribus patulis ; cacie ephes Sap I e nS ame rl Can u S " red 1
litica, Mentoe fubimberbi. h I . / .
Pingit fe lineis dedaleis rubsis. choleric/reactive,
Regseur Confvetudine,

B

(*) Nosse S5 Iesum gradus eft primus fapientie , diflumque Selmir, quon-
damn feriprumn liveris aureis (upra Diane Templum, Myl ADOLPH,

FRID. Frafat. .

Phyfiologice : Te Nervis, 1 Fibris, ina tenclla, fed
adolefcente in perfeftilimam , focultatibus inftruftam fere omnibus pluri-
busque, quam reliqua cunéta, Nudwm in nwda bumo , matali die, abjecit
wmatura ad vagitur [Ratim & plovatum , monibus pedibusgue devinciendzm Awi-
mal cateris emperaturnm ; cui feive nibil fine doffrinat mom favi, mom ingre-
di, mem wvefei, mom alind matnra fpowte, Plin. Fider itagee qualem witame mo-
bis verwm watwra promifit , gue primwme waftentium omien flecwm effe woluit,
Semeca, R

Distetice : Te fanitate & trangui'litate, fi noveris, felicem : Moderatis confer-
vandum , Nimiis deftruendum, Fariatis afficiendum, Infvetis frang N
Confvetis indurandum ; polyphagum Culina inftruétiffima , per errores gra-
tiffima, igne vinoque horrenda, Parvo famer comflat, magro faftidinm.
Seneca. X

Puthologice : Te tumidam usque dum crepueris bullam, pilogque pendulam in
pun&o fugientis temporis, Nikil enim homine imbecilling terea alic. Homor.
Nulli vita fragilior; walli tot Morki, tot Cwre, tot Pericula, Breve smiverfim
utique cvi tempur: Pavs agua wovti fimilis exigitur; mec veputantar Infantic
amni, qui fenfu carent; mec Senefe in pevawm vivaces: bebefount Semfus, tor-
pent Membra, pramorinntur Fifes, Anditus, Incefir, Dentes, Giborum in-
fPruments, Plin, Sic magna povs wortis jam proteriit, quidguid etatic vetro
et Idors temet. Totwn: denigne bwnc, guem vides popmlum, guomsque cogitas
efle; cito matava vevocavit & comdet; Movs ommes wgne vocat; ivatis Difs pros
pititsque moriendum,  Senec, II: rp.
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What (or who) is the modern human holotype?

20 MAMMALIA PRIMATES. Homo.

I. PRIMATES.

Dentes P-imores f+o0vinves IV, paratleli.
Mamme Focivvales { i,

1. HOMO nofce Te iplum (*)

Saplens. 1. H. diuruus; varans cultnra, s
Ferns. tetrapus , mutus, hirfutus.
Fuvenis Urfinns lithomus. 1661,

wvenis Lupinus beffenfis 1334

wvenis Ov.mns bibernas. Talp obf 17 g
woenrs Hanmoveranas.

Pauers 32 Pyremaics, 1719,

Fobawmes indr';euﬁ.«.

America-2. rufus, cholericus, redtus.
s, Pilis nigris, re€tis, craffis ; Naribus patulis, rucie ephes
litica, Mente fubimberbi.
Pertinax , hilaris, liber.
Pingit fe lineis dedaleis rubris.
Regseur Confvetudine,

B al-

(*) Nosse S5 Iesum gradus eft primus fapientie , diflumque Selmir, quon-
damn feriprumn liveris aureis (upra Diane Templum, Myl ADOLPH,
FRID. Frafat. .

Phyfiologice : Te Nervis, i Fibris, ina tenella, fed
adolefcente in perfeltilimam , focultatibus inftrutam fere omnibus pluri-
busque, quam reliqua cunéta, Nudum in nwda bumo , matali die, abjecit
wmatura ad vagitur [Ratim & plovatum , monibus pedibusgue devinciendzm Awi-
mal cateris emperaturnm ; cui feive nibil fine doffrinat mom favi, mom ingre-
di, mem wvefei, mom alind matnra fpowte, Plin. Fider itagee qualem witame mo-
bis verwm watwra promifit , gue primwme waftentium omien flecwm effe woluit,
Seneca, B

Distetice : Te fanitate & trangui'litate, fi noveris, felicem : Moderatis confer-
vandum , Nimiis defiruendum, Faristis efficiendum. Inmfveris fr N
Confvetis indurandum ; polyphagum Culina inftruétiffima , per errores gra-
tiffima, igne vinoque horrenda, Parvo famer comflat, magro faftidinm.
Seneca. X

Patholpgice : Te tumidam usque dum crepueris bullam, piloque pendulam in
pun&o fugientis temporis, Nikil enim homine imbecilling terea alic. Homor.
Nulli vita fragilior; wunlli tot Morbi, tot Cwrer, tot Periewln, Breve smiverfim
wtique cvi temps: Pare aqua wmovti fimilis exigitur ; nec reputantar Infantic
amni, qui fenfu carent; mec Senefe in pevawm vivaces: bebefount Semfus, tor-
pent Membra, pramorinntur Fifes, Anditus, Incefir, Dentes, Giborum in-
fPruments, Plin, Sic magna povs wortis jam proteriit, quidguid etatic vetro
et Idors temet. Totwn: denigne bwnc, guem vides popmlum, guomsque cogitas
effe; cito matura vevocavit ¥ condet; Movs ommes egue wocat;  iratis Difs proe
pititsque moriendum,  Senec, II: rp.

MAMMALIA PRIMATES. Homo. ax

Esro- . albus, fanguineus, torofus.

pans Piliy flavefcentibus prolixis. Oculis ceruleis,
Lewis, acutiffimus, inventor.
Tegitnr Veitimentis aréis.
Regitur Riubus,

Afiati- %, luridus, melancholicus, rigidus,
ens, Pilis pigricantibus  Oewlis fufcis,
Severss, faftuofus, avarus.
Tegitur Indumenus laxis.
Regiznr Opinionibus.

B3 . & ni-

Natwraliter : Te audscis nature mim:plum, Animalium Principem , cujus
caufla cunta genuit narura, cfle animal fens, ridens, melodur, 1 N

docile, judicans, admirans, fapienciffimom ; fed fragile, nudum, fuapte
natura inerme, ad omnem fortine contumelam projeétum , alienz opis
indigens, anxiz mentis folliciteque tutele , precarii [piritus, pertinacis
fpei, quernle vie, terde fapientie, Tempotis annitilari emortai con-
tantorem, prafoors vividi di'apidatorem,  furen dubii eftimatorem in vita
vojucri , pretiofiffing, irrevocubili . fic optma gnaque dies miferis mor-
talibirs avi prima fogic; ahum ad quonidianum opus laboriofa Egettas
voeat; aliom Tuxne fncarcerce. dtilemgue fuffvcar; alivm Ambito num-
goam guieta follicicer: alivs Doinis, quas opaverat , memit, & vowo la-
bBorar Lo ;  alwm Solirude , slium {emgm' veltibulum obfidens rurba,
Hic fe habere dolet Lik ros, hic (e perdidifle ; Lacryme nobis deerune
snieguam saulle docendi,  Sed quousyde nos milos noftra mala rapuere:
circomferre porowd, T ote in ignotos, watos fine injaria, ferarum more
gcciders guem nes oerirus , fecundos oprate ventos, quorum felicitas
eft 2d bella p rferre; paum videlicer ad mortes noftras rerra late patet,
Semee,  Ceter awimantza congiegari contia difffmilic, ar Howini piavima ex bo-
miine mals  Plin.

Politice : T'e vefli loco tenere errorem publirum faflum , qui te vix enixvum
confverndinis larva induit, nwit, educar. ahe, regit, fecundum quam
honeftus, fortis, Gpiens, morarus, pius exiftimaris; Cum gubernawus Opi-
nione vivas ad Confverudinem, nec ad Rationem. Te, inter perituros
conftiturum , cum nulli centigit impune nafci , beneficii loco petere, ut
ultimus cervicem prebeas, dum interim , dulci fortuna ebrins, colligen-
do in craftinum Lapillos forrune cerms, verbis in fururgm ageris, aliter
theoretise pios odio perfequeris, quantosque tumultus excitas, non ur fer-
vias, fed cui; nugis ir bile tempns 3 immortalia @ternaque
anima yolunas, feris nepotibus pronepotibusque difponis, novas fpes
oblitus gonditionis Tus ponis, cum interea longa conantem mors op-
primit, gt in agone oculos aperiens (gv&gawos) fomnium primo
obfervas; Sic wivimas wt immertales & movimur mt mortales. Semec,

Moraliter : Te {ub rudi larva Inepum, Lafcivem, Imitstorem, Ambitiofum,
Prodigum, Solicitum, Al , Aufteruns, Invidum, Avarym, tr
+f in Attentum, Caftum, Cenfideratum,
lum , Sincerum , Mitem , s Tuis G

m, Sobrium, Tranquil-
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What (or who) is the modern human holotype?

Résin 1775
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What do people living today look like?

General anatomy:

O Globular head

O Long limbs

=

O 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.

modern human

Klein 2009
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What do people living today look like?

broad trunk
over broad
hips

short
forearm

extremely
robust

ShO rt robust ;\\

hand bones

lower leg hand bones | A0) 3.
0 : - ;ﬁi ,|C>|? ¥ stftfmf-:::tes
{ | surfaces b
] lg" llung_
llrﬁ 150]3;‘0; leg
Wl lesg
Neanderthal early modern o o4 .
European o
Neanderthal modern human
(Cro-Magnon) Klein 2009
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What do people living today look like?

short, high

—p

\
)
L
[ .. robust
0 Ji w hand bones |
g laree sikfaces
- surfaces
b lg" llong
) e w
Wl lesg
50 cm & e
Homo ergaster Australopithecus afarensis Enlarged A. afarensis é’ '
(KNM-WT 15000) (AL 288-1) (AL 288-1) Neanderthal modern human
Klein 2009
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What do people living today look like?

T

Cro-Magnon 1
(early modern European)

Cranial and pelvic structure evolves in
large portion neutrally, while limbs (and

[ - La Chapelle-aux-Saint
likely thorax) are more plastic and a Chapelle-aux->aints

: . (classic Neanderthal)
subject to adaptation on an Ransget
evolutionary scale and change on an N e ——
ontogenetic scale. Figue?. Klein 2009
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What do people living today look like?

Cranial anatomy:

O Globular neurocranium

 Rounded occipital bone
Elongated parietal bones
Bossed frontal bone
Bossed parietal bones
Mandibular chin

0 Orthognathic face

Note: some anatomical variation due to
sexual dimorphism

well-
rounded i
occipital .

e face retracted
. ./ below the forepart
of the braincase

no
retromolar
space

glabellar
swellling

chin
Figure 6.30

superciliary
arch

superorbital
notch

superorbital N\
trigone

Raure 74 Klein 2009
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The Middle Pleistocene fossil record of Africa

0 Genomics: divergence of modern
humans and Neanderthals ~400-800
ka

0 Human paleontology: “Muddie in the
Middle [Pleistocene]”

« Mix of plesiomorphic *
(primitive) and apomorphic Jebel

(derived) features lhroud
~300 ka?

« “Archaic” Homo sapiens

Eyasi I, Ndutu
~80-500 ka?
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The Middle Pleistocene fossil record of Africa

Human
origins

Moroccan remains push back date for the

merngenceof |
L3 Tl METELL hrg TRICTURAL NOLOGY
MODELLING A THING SWEET TASTE
DEMOCRACY OF BEAUTY OF SUCCESS

s s man! PCIS 24 754 584 0

*

Jebel
lhroud
~300 ka?

Hublin et al. 2013
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The Late Pleistocene fossil record of Africa, Levant

U Omo Kibish, Ethiopia, ~200 ka
Q Herto Bouri, Ethiopia, ~160 ka
U Skhul, Israel/Palestine, ~90-120 ka

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

Abdur/Asfet ~125 ka

a4

A.lebel Faya ~100-125 ka
Dhofar ~106 ka
Herto ~160 ka A y

Omo Kibish ~200 ka ' /\'
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The Late Pleistocene fossil record of Africa

U Omo Kibish, Ethiopia, ~200 ka

*

Omo Kibish ~200 ka

Omo Kibish 1

Day 1969
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The Late Pleistocene fossil record of Africa

U Omo Kibish, Ethiopia, ~200 ka

*

Omo Kibish ~200 ka

Omo Kibish 2

Day 1969
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The Late Pleistocene fossil record of Africa

U Omo Kibish, Ethiopia, ~200 ka

*

Omo Kibish ~200 ka

Omo Kibish 1 Omo Kibish 2

Day 1969
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The fossil record of Africa and the Levant

upper (occipital)
plate of the occipital

flattened frontal

occipital
torus

lower (nuchal)
plate of the occipital

Omo-Kibish 1 Omo-Kibish 2

Klein 2009
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The Late Pleistocene fossil record of Africa

O Omo Kibish, Ethiopia, ~200 ka

U Herto Bouri, Ethiopia, ~160 ka

Herto ~160 ka*

Herto BOU-VP-16-5

White et al. 2003
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The Late Pleistocene fossil record of the Levant

O Omo Kibish, Ethiopia, ~200 ka
O Herto Bouri, Ethiopia, ~160 ka

U Skhul, Israel/Palestine, ~90-120 ka

* Skhul/Qafzeh ~90-120 ka

MacCurdy 1936
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The Late Pleistocene fossil record of the Levant

O Omo Kibish, Ethiopia, ~200 ka
O Herto Bouri, Ethiopia, ~160 ka
O Skhul, Israel/Palestine, ~90-120 ka

O Qafzeh, Israel/Palestine, ~90-120 ka * Skhul/Qafzeh ~90-120 ka

Vandermeersch1972
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The fossil record of Africa and the Levant

O Omo Kibish, Ethiopia, ~200 ka
O Herto Bouri, Ethiopia, ~160 ka
O Skhul, Israel/Palestine, ~90-120 ka

O Qafzeh, Israel/Palestine, ~90-120 ka * Skhul/Qafzeh ~90-120 ka

Vandermeersch1972
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The Late Pleistocene fossil record of the Levant

receding
frontal

steep
forehead N,
(frontal)

well- | supraorbital
rounded ||j torus
occipital
. face retracted
# below the forepart
of the braincase ) .
midfacial
prognathism
0
Qafzeh 9 no
retromolar retromolar
space space
) Saint-Césaire

chin
Figure 6.30
Klein 2009
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The Late Pleistocene fossil record of the Levant

Omo Kibish, Ethiopia, ~200 ka

Herto Bouri, Ethiopia, ~160 ka

Skhul, Israel/Palestine, ~90-120 ka

Qafzeh, Israel/Palestine, ~90-120 ka * Misliya Cave, ~70-250 ka

Misliya-1, Israel, ~70-250 ka

RESEARCH

PALEOANTHROPOLOGY

The earliest modern humans
outside Africa

Israel Hershkovitz,'**+ Gerhard W. Weber,*t Rolf Quam,**®+ Mathien Duval,™*

W—

Hershkovitz et al. 2018
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The Late Pleistocene fossil

record of the Levant
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The Late Pleistocene fossil

Supplementary Information

Caorrected age

No. Location (3.8) [ky]

1  Maxilla 1 @ 46

2 Maxilla 2 @ 31*

3  Maxilla 3 o 19

4  Maxilla 4 @ 70

5 Maxilla 5 o 24

6 Maxilla 6 @185

7  Maxilla 7 @ 38

8 Maxilla 8 o 6!

9 Sg=Kl1lb; Ht=145-150 172
10 Sg=Kl11b: Ht=100-105 (1) 28

11 Sg=N9%b: Ht=121-127 (b) 243
12 Sg=N9b: Ht=105-108 (b) 21

13 Sg=NO9b: Ht=82-86 (b) 31

14 Sg=N9b: Ht=108-113 (b) 22

15 Sq=L9ob: Ht=128-133 (b) 114
16  Sg=N9b; Ht=113-118 (b) 23
17 Sqg=L9%b: Ht=105-116 (b) 14
18 Sg=M9b: Ht=108-115 (b) 59

19 Sg=Kl11b; Ht=185-190 (b) 58
20 Sg=L9 hearth: H=155-160 equilibrium
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What (or who) is the modern human holotype?

Résin 1775

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



EBERHARD KARLS

UNIVERSITAT
TUBINGEN

PLRE  DFG

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

Methods

Order Primates L., 1758
Suborder Anthropoidea Mivart, 1864
Superfamily Hominoidea Gray, 1825

Family Hominidae Gray, 1825
Homo sapiens idaltu subsp. nov,

Etymology. The subspecies name ‘idaltu’ is taken from the Afar language. It means “elder’.
Holotype. BOU-VP-16/1 (Fig. 1), an adult cranium with partial dentition. Hnlnh-%e and
referred material are housed at the National Museum of Ethiopia, Addis Ababa. Holotype
from Bouri Vertebrate Paleontology Locality 16 (BOU-VP 16); differentially comrected
GPS coordinates: 10°15.5484" N and 40°33.3834" E.

Referred material. BOU-VP-16/2 cranial fragments; BOU-VP-16/3 paretal fragment;
BOU-VP-16/4 parietal fragment; BOU-VP-16/5 child’s cranium; BOU-VP-16/6 R. upper
molar; BOU-VP-16/7 parietal fragment, BOU-VP-16/18 parietal fragments; BOU-VP
16/42 upper premolar, BOU-VP-16/43 parietal fragment.

Stratigraphy and age. Bourd Formation, Upper Herto Member. Dated by “Ar*®Ar to
between 160,000 and 154,000 years ago (ref. 6).

Diagnosis. On the limited available evidence, a subspecies of Homo sapiens distinguished
from Holocene anatomically modem humans (Homo sapiens sapiens) by greatercraniofacial
robusticity, greater anterdor-posterior cranial length, and large glenoid-to-occlusal plane
distance. Homo sapiens idaltu is distinguished from the holotype of Homo rhodesiensis
(Woodward, 1921) by alarger cranial capacity, a more vertical frontal with smaller face, and
more marked midfacial topography (for example, canine fossa). We consider the holotypes
of H. helmei and H. sjarasensis too fragmentary for appropriate comparisons.

Received 21 November 2002; accepted 14 April 2003; doi: 10.1038/nature0 1669,

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

20 MAMMALIA PRIMATES. Homo.

I. PRIMATES.

Dentes P-imores f+o0vinves IV, paratleli.
Mamme Focivvales { i,

1. HOMO nofce Te iplum (*)

Saplens. 1. H. diuruus; varans cultnra, s
Ferns. tetrapus , mutus, hirfutus.
Fuvenis Urfinns lithomus. 1661,

wvenis Lupinus beffenfis 1334

wvenis Ov.mns bibernas. Talp obf 17 g
woenrs Hanmoveranas.

Pauers 32 Pyremaics, 1719,

Fobawmes indr';euﬁ.«.

America-2. rufus, cholericus, redtus.
s, Pilis nigris, re€tis, craffis ; Naribus patulis, rucie ephes
litica, Mente fubimberbi.
Pertinax , hilaris, liber.
Pingit fe lineis dedaleis rubris.
Regseur Confvetudine,

B al-

(*) Nosse S5 Iesum gradus eft primus fapientie , diflumque Selmir, quon-
damn feriprumn liveris aureis (upra Diane Templum, Myl ADOLPH,
FRID. Frafat. .

Phyfiologice : Te Nervis, i Fibris, ina tenella, fed
adolefcente in perfeltilimam , focultatibus inftrutam fere omnibus pluri-
busque, quam reliqua cunéta, Nudum in nwda bumo , matali die, abjecit
wmatura ad vagitur [Ratim & plovatum , monibus pedibusgue devinciendzm Awi-
mal cateris emperaturnm ; cui feive nibil fine doffrinat mom favi, mom ingre-
di, mem wvefei, mom alind matnra fpowte, Plin. Fider itagee qualem witame mo-
bis verwm watwra promifit , gue primwme waftentium omien flecwm effe woluit,
Seneca, B

Distetice : Te fanitate & trangui'litate, fi noveris, felicem : Moderatis confer-
vandum , Nimiis defiruendum, Faristis efficiendum. Inmfveris fr N
Confvetis indurandum ; polyphagum Culina inftruétiffima , per errores gra-
tiffima, igne vinoque horrenda, Parvo famer comflat, magro faftidinm.
Seneca. X

Patholpgice : Te tumidam usque dum crepueris bullam, piloque pendulam in
pun&o fugientis temporis, Nikil enim homine imbecilling terea alic. Homor.
Nulli vita fragilior; wunlli tot Morbi, tot Cwrer, tot Periewln, Breve smiverfim
wtique cvi temps: Pare aqua wmovti fimilis exigitur ; nec reputantar Infantic
amni, qui fenfu carent; mec Senefe in pevawm vivaces: bebefount Semfus, tor-
pent Membra, pramorinntur Fifes, Anditus, Incefir, Dentes, Giborum in-
fPruments, Plin, Sic magna povs wortis jam proteriit, quidguid etatic vetro
et Idors temet. Totwn: denigne bwnc, guem vides popmlum, guomsque cogitas
effe; cito matura vevocavit ¥ condet; Movs ommes egue wocat;  iratis Difs proe
pititsque moriendum,  Senec, II: rp.

MAMMALIA PRIMATES. Homo. ax

Esro- . albus, fanguineus, torofus.

pans Piliy flavefcentibus prolixis. Oculis ceruleis,
Lewis, acutiffimus, inventor.
Tegitnr Veitimentis aréis.
Regitur Riubus,

Afiati- %, luridus, melancholicus, rigidus,
ens, Pilis pigricantibus  Oewlis fufcis,
Severss, faftuofus, avarus.
Tegitur Indumenus laxis.
Regiznr Opinionibus.

B3 . & ni-

Natwraliter : Te audscis nature mim:plum, Animalium Principem , cujus
caufla cunta genuit narura, cfle animal fens, ridens, melodur, 1 N

docile, judicans, admirans, fapienciffimom ; fed fragile, nudum, fuapte
natura inerme, ad omnem fortine contumelam projeétum , alienz opis
indigens, anxiz mentis folliciteque tutele , precarii [piritus, pertinacis
fpei, quernle vie, terde fapientie, Tempotis annitilari emortai con-
tantorem, prafoors vividi di'apidatorem,  furen dubii eftimatorem in vita
vojucri , pretiofiffing, irrevocubili . fic optma gnaque dies miferis mor-
talibirs avi prima fogic; ahum ad quonidianum opus laboriofa Egettas
voeat; aliom Tuxne fncarcerce. dtilemgue fuffvcar; alivm Ambito num-
goam guieta follicicer: alivs Doinis, quas opaverat , memit, & vowo la-
bBorar Lo ;  alwm Solirude , slium {emgm' veltibulum obfidens rurba,
Hic fe habere dolet Lik ros, hic (e perdidifle ; Lacryme nobis deerune
snieguam saulle docendi,  Sed quousyde nos milos noftra mala rapuere:
circomferre porowd, T ote in ignotos, watos fine injaria, ferarum more
gcciders guem nes oerirus , fecundos oprate ventos, quorum felicitas
eft 2d bella p rferre; paum videlicer ad mortes noftras rerra late patet,
Semee,  Ceter awimantza congiegari contia difffmilic, ar Howini piavima ex bo-
miine mals  Plin.

Politice : T'e vefli loco tenere errorem publirum faflum , qui te vix enixvum
confverndinis larva induit, nwit, educar. ahe, regit, fecundum quam
honeftus, fortis, Gpiens, morarus, pius exiftimaris; Cum gubernawus Opi-
nione vivas ad Confverudinem, nec ad Rationem. Te, inter perituros
conftiturum , cum nulli centigit impune nafci , beneficii loco petere, ut
ultimus cervicem prebeas, dum interim , dulci fortuna ebrins, colligen-
do in craftinum Lapillos forrune cerms, verbis in fururgm ageris, aliter
theoretise pios odio perfequeris, quantosque tumultus excitas, non ur fer-
vias, fed cui; nugis ir bile tempns 3 immortalia @ternaque
anima yolunas, feris nepotibus pronepotibusque difponis, novas fpes
oblitus gonditionis Tus ponis, cum interea longa conantem mors op-
primit, gt in agone oculos aperiens (gv&gawos) fomnium primo
obfervas; Sic wivimas wt immertales & movimur mt mortales. Semec,

Moraliter : Te {ub rudi larva Inepum, Lafcivem, Imitstorem, Ambitiofum,
Prodigum, Solicitum, Al , Aufteruns, Invidum, Avarym, tr
+f in Attentum, Caftum, Cenfideratum,
lum , Sincerum , Mitem , s Tuis G

m, Sobrium, Tranquil-
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What (or who) is the modern human holotype?

Methods

Order Primates L., 1758
Suborder Anthropoidea Mivart, 1864
Superfamily Hominoidea Gray, 1825

Family Hominidae Gray, 1825
Homo sapiens idaltu subsp. nov,

Etymology. The subspecies name ‘idaltu’ is taken from the Afar language. It means “elder’.
Holotype. BOU-VP-16/1 (Fig. 1), an adult cranium with partial dentition. Hnlnh-%e and
referred material are housed at the National Museum of Ethiopia, Addis Ababa. Holotype
from Bouri Vertebrate Paleontology Locality 16 (BOU-VP 16); differentially comrected
GPS coordinates: 10°15.5484" N and 40°33.3834" E.

Referred material. BOU-VP-16/2 cranial fragments; BOU-VP-16/3 paretal fragment;
BOU-VP-16/4 parietal fragment; BOU-VP-16/5 child’s cranium; BOU-VP-16/6 R. upper
molar; BOU-VP-16/7 parietal fragment, BOU-VP-16/18 parietal fragments; BOU-VP
16/42 upper premolar, BOU-VP-16/43 parietal fragment.

Stratigraphy and age. Bourd Formation, Upper Herto Member. Dated by “Ar*®Ar to
between 160,000 and 154,000 years ago (ref. 6).

Diagnosis. On the limited available evidence, a subspecies of Homo sapiens distinguished
from Holocene anatomically modem humans (Homo sapiens sapiens) by greatercraniofacial
rnhusmmm to-occlusal plane
distance. Homo sapiens idaltu is distinguished from the holotype of Homo rhodesiensis
(Woodward, 1921) by alarger cranial capacity, a more vertical frontal with smaller face, and
more marked midfacial topography (for example, canine fossa). We consider the holotypes
of H. helmei and H. sjarasensis too fragmentary for appropriate comparisons.

Received 21 November 2002; accepted 14 April 2003; doi: 10.1038/nature0 1669,

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

braincase exceptionally
long, but also high

bossed frontal rising relatively

P steeply above the supraorbital
# — I
i ’ "-.\;ﬂ‘//
\ ot thick supraorbital |

torus

short, flat
face tucked
in below the

s \g:\—\ fore part of
VAN \ the braincase

sharply angulated
occipital with a massive o
external protuberance  large. projecting
(but no occipital torus) ~ mastoid process

Herto BOU-VP-16/1

Klein 2009

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



EBERHARD KARLS

UNIVERSITAT
TUBINGEN

GLURE  DFG

The fossil record of Eurasia and Australia

Q Tam PalLing, Laos ~45 ka

Q Niah Cave, Borneo ~45 ka

Fuyan,

Liujiang,
Lunadong,

' - Zhirendong,

>70 ka?

0 Lake Mungo, Australia ~50 ka

Neﬁkheri >75 ka? ,

* Callao ~70 ka?
Tam Pa Ling ~45 ka [ ; atlao d

ﬁ a7 * Niah Cave ~45 ka
“a mox &R
Punung ~120 ka?

\

A9
* Lake Mungo ~50 ka
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Classification and taxonomy

Are modern humans:
U Homo sapiens
U Homo sapiens idaltu

O Homo sapiens sapiens ?

What about the Neanderthals?

What about the ergasterines / erectus?

White et al. 2003
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Classification and taxonomy

Are modern humans:
0 Homo sapiens
0 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

Fxpansion of daunghter population
back o ancestral range

Em-mmmmmlmgeam
b k in peripheral pog

R — .. - ‘Ilea.I .......... nmk ........ . ..................
Mirazén Lahr & Foley 1998
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Populations and demes
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For next week’s lecture:

0 Genomics of modern human origins
How does (ancient) DNA inform the
debates on modern human origins?

0 Models of anthropogeny
What model of modern human
origins is best supported with the
current fossil and genomic
evidence?

O 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
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