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Vznik clov eka

kenozoikum:
paleogén
(paleoceén, eoceén,
oligocén) +
neogén (miocen
23 Mya, pliocén
5.3 Mya) +
kvartér (2.6 Mya:
pleistoceén,
,holocen®)
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Fosiln | zaznam

Informal group Taxa Age (Ma) Type specimen Crania Dentition Axial

Possible and probable 5. tchadensis 7.0-6.0 TR 266-01-060-1

primitive hominins Orronin tUgenenss B.0 BAR 100000
Ar. ramidus s 5.1 5.7-4.5 AR A-VP-6/1

Archaic hominins Australopithecus anamensis 4.2-3.9 K WM -KP 29281
Australopithecus afarensis 5. 5 4,0-3.0 LH4
Kenyanthropus platyops 35-3.3 E.NM-WT 40000
Australopithecus bahrelghazali 3.5-3.0 KT 12/H1
Au. africanus 30-24 Taung 1

Megadont archaic Au. garhi 2.5 BOU-VP-12/130

. aethiopicus 2.5-2.3 Cmo 18.18

. bofsei 5. 5. 2.3-1.3 OH 5

. robustus 2.0-1.5 TM1517

chabilis s, s 2.4-1.6 OH 7

. rudoffensis 24-1.6 K MNM-ER 1470

. ergaster 1.8-1.5 K.MNM-ER 992

. erectus s, 5 1.8-0.2 Trinil 2

. floresiensist 0.074-0012 LB

. antecessor 0.7-0.5 ATDE-5

. heidelbergensis 0.6-0.1 Mauer 1

. neanderthalensis 0.2-0.03 Meanderthal 1

. sapiens 5. 5. 0.19-present Mone designated

hominins

Transitional hominins

Pre-modern Homao

A0 K O K O K KO M K XX

I X X L XTI L B o5

Anatomically
modern humans




Divergence clovek-Simpanz

paleontologie: ~ 8 Mya
molekularni biologie: 3-
8, obvykle 5.5-6.5 Mya
X nove (mutageneze):.
pres 8 Mya

v Africe (ale ne podle
Prikopove propadliny)

v (opadavém?) lese (ne
destny prales x savana)




radiokarbonova analyza
vzorkd pud v Awashi
(Etiopie) a u jezera
Turkana (Kena)

v zasadé potvrzeno:
evoluce cCloveka tam
probihala v savanach

| kdyz vlastni vznik lidské
linie byl asi v pralese

Paleoekologie
clov eka




Fylogeneze pravych
hominid u (Hominina )

‘Splitters’ Hominin Taxonomy

_H. saﬁrs H. heidelbergensis H. floresiensis
H. erectus

H. neanderthalensis
- H. antecessor P. boisei
H. rudolfensis P. robustus

H. ergaster Marhi

H. habilis P. aethiopicus

- Au. afarensis Yariability Hominid Evolution Soil carh. 5" C
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Grassland %= Woodland

(defenaocal, 1995) (After White et al, 1999; Licherman, 2001) (Cerling and Hay, 1988;  (Shackleton at al, 19a0;
Cetling, 1992; Mix et al., 1995)
Vifynin, 2000)
(from deMenocal, 2004)




P robustus A, africanus A afarensis

H. zapions




Synapomorphies of the hominid clade:
. Nasal hones pl‘l)li(‘L'lt"d and expanded above frontomazallary suture,
38, Petrous onentation mtermediate,
40, Inclimaton of nuchal plane mtermediate,
1. Foramen magnum positened at bi-tympanic hine.
453, Mandibular symphyas onentation intermediate,
Incisors moderately reduced,
Canines somewhat reduored,

cli\rll me=ial margmal ﬁd;_{r sJighl, with « pen anterior finea, and pn_-[ucu:unicl =t meaal to metacomdl.

Well-developed ri£ metaconid infrequent.
Tooth enamel thick.

Synapomorphies of the 4. affteanns+Homo+ “robust™ clade:

5. Nasoalveolar clivus straight i coronal plane.
12, Index of palate protrusion is vanably prognathic and mesognathic,
16, Cramal capacity increased to state | (approcamately 500 e
21, Partial compound T/N crest.
22 Astenonic notch either vanahle or absent.
23, Postglenoid process size and positon mtermediate.
34, Tympamc crest with vertical plate.
40, Nuchal plane weakly melined,
47.  Hollowing above and behind miental foramen variable:
Promimence of median lingual ridge of mandibular canine 15 vanable,
38, Well developed Py metaconid iz frequent,
Synapomorphies of the Hame+ robust™ clade:
38, Petrous onentation coronal.
42, Foramen magnum roughly horzontal,
45 Vertically oriented manchibular syluph}*sis.
46, Mental foramen opens laterally.
47. No hollowing abowe and behind mental foramen.
g Canines very reduced.
52, Weak mechan HnguaJ J'ir]_::r of mandibular canme.
Synapomorphies of the “robust” clade:
5. Infraorhital foramen low.,
Nasoahveolar clivus concave in coronal plane (guttered clivus).
Incisor alveoli do not project beyond bicamine line (parallel with . rudolfemsis).
Smeoth entrance to nasal cavity, with overlapping clivus and palate.
Thick der'ltt'.
Thick z}'gt)matit' arch.
Zygomatic projects anterior to piiform aperture (dished face).
Masseteric tubercle at or anterior to sellion (parallel with 4. afaress).
Streng anteromedial incursion of the temporal lines,
Extensive overlap of squamosal suture.
Mastoad process inflated lateral to the supramastoid crest.
Marked pnsturh‘ilal constrichon.
Face hafted high.
Wide supraglencid gutter.
Large mandibular cross sectional arca at M| iparallel with H. rudolf
Wide mandibular extramolar sulcus.
Premolar area increases to etther state 5 or state 4,
dM; mesial marginal ndge thick, enclosing fovea anterior: proteconid even with metacomd.
Malar and premolar cusp apices narowly separated.
Hyperthick enamel.
wrphics of A. rebustur and A, boiser:
18, O-M sinus frequently present iparallel with 4. afarenss).
35 Pt]st_ff.Jcncuicl pro<cess small and hused 1o tympan I (parallel wiith . ngcz:m+H m‘be'ew_; clade).
35 External auditory meatus laterally placed.
Vaginal process moderate o large.
Foramen magnum well anterior to bi-trmpanic line,
[ncisars redu (parallel with H. sapiens).
Synapomorphies of the Hame clade:
I. Nasal bones do not project above Fontomazillary suture,
16, Cramal capacity increased o state 2 (510-675 cm™).
1%, Wariahle (moderate to weak) anteromedial ncursion of the temporal lmes (reversal),
27, Reduced preumatization of temporal squarna (parallel with 4. refusse),

-"3}'|1:-1]xn'ncn'pl'|.ies of H. .lwcz'o\:',féw:.":+H e.lg;rs#e‘.l+H :r‘b."ﬂrs:

12.
16,
19,
20,
2L
48,

Palate deep anteriorly (shelved; parallel with A. aficans and F. boiser).
Crranial capacity increased to state 3 (750873 cm”™).

Weak anteromedial incursion of the temporal lines.

Sagttal crest absent in presumptive males.

Compound T/N crest absent (parallel with 4. africanes and 4. botsa).
Mandibular extramolar sulcus narrow (reversal).

5}'n;-1]xm1c:rphic‘s of H. engasfer +H :;r‘b."ms:

13
EEN
4,
6.

Index of palate protrusicn is orthognathic.

Postglencad process small and fused to tympanic (parallel with 4. wbusfus+4. borser clade).
Maular area reduced to state 0 (smallest; reversal).

Dental development rate intermediate.

Apomorphies of 4. afarmss:

14,
18.

Massctenic tuberele at or antenior to sellion (parallel with “robust” clade).
O-M sinus frequently present (parallel with A. rebusius +A4. botses clade).

Apomorphies of 4. afficanns:

1.
4.
12.
21.

Projection of nasal bones vanable.

Antenor pillars vanable (parallel with H. hakalis

Palate deep anteriorly (shelved; parallel wath A. botsed and H. nedolfensis +H. ergaster+H. sapiens clade).
Compound T/IN crest absent (parallel with H. rdolfensis+H. egasier+H. saprens clade).

Apomorphies of 4. aethiopicus:

13
16,
21.
22
30.

32,

Index of palate protrusion prognathic (reversal).

Cranial capacity reduced to state 0 (less than 500 cm”; reversal).
Compound T/N crest extensive (reversal),

Asteriomie notch present freversal).

Flat cramal base (reversal)

Shallow mandibular fossa (reversal).

Apomorphies of 4. rebuséus:

4.
2.

ad.

Anterior pillars present.
Reduced pneumatization of temporal squama (parallel with Homo clade).
Eustacian pracess present and prominent (reversal).

Apomorphies of 4. botser:

12.
32.
34,
33,

Palate deep anteniorly (parallel with A. afrcanus and the H. mdolfenss +H. ergaster+8. sapiens clade).
Deep mandibular fossa (parallel with H. sapiess).

Tympanic crest with inclined plate.

Premolar crown area increased to state 5 (largest).

Apomorphies of H. habilis:

Anterior pillars vanable (parallel with 4. africanes).

Variable entrance to nasal cavity.

M-L position of external anditory meatus variable.

Foramen magnum vanably at or anterior to bi-tympanic line.

Apomorphies of H. midolfensis:

f.
11,
e
47,

Nascalveolar contour does not protrude beyond bicanine hine (parallel with “robust™ clade).
Intermediate projection of zygomatic bone relative to piriform aperture,

Mandibular cross-sectional area at M, vanable.

Varable hollowing above and behind mental foramen (reversal).

.'!lPEJI'LTIEJ l'PJl'i.C‘.i [J{ H ﬂs":?ifﬂ:

32,
39,
42

Mandibular fossa variably shallow and intermediate (reversal).
Heart shaped foramen magnum vanable.
Foramen magnum strongly inchned antenarly.

.'!lpC:lI'I.TICJ l'FlJ'l'i.C‘.i (:l'r H .’{?P."!N)':

16,
26.
32,
46,
50,

KN

Nascalveolar clivus convex in coronal plane (reversal).

Smooth entrance to nasal cavity, without t3\1~1'lap43ilﬁg clivus and palate.
Cranial capacity increased to state 4 (~ 1400 cm™).

Postorbital constriction shight.

Mandibular fossa deep (parallel wath 4. bosse).

Mental foramen opens posteriarly.

Incisors reduced (parallel with A rwbusius+4. botser).

Premolar crown area reduced to state O (smallest).




Fylogeneze
hominid u

Most parsimonious Strict consensus of 3 most

cladogram, showing decay indices| ( parsimonious trees,
showing decay indices

Ba
Majority-rule consensus of
marginally-less parsimonious

Majoritir-rule consensus of
' trees

marginally-less parsimonious
trees

- 0
% Major 3 Majority-rul base
% Majority-rule consensus based %, Majority-rule consensus bas
on 10,000 bootstrapped 55 on 10,000 bootstrapped
replicate data sets 5952 replicate data sets

55
a5

kraniometrické znaky vs. ,tradi¢ni znaky*




Evoluce hominid U
rust tela a mozku

Lngeng

., heidelbergensis

L H, mtecessar

E. M, evécitui s, 4
rudatfensis
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Humans

Meanderthal

Homo erectus

‘A. robusius

A, aethiopicus

Australopithecus anamensis

Ardipithecus ramidus

. anageneze




Hominina :
kladogeneze
VS. anageneze

analyza stejnych
morfologickych
znaku

fylogram vs.
chronogram

Sahefanifropus fchadensis

Tl { change per sita

Ardipithecus ramidus
AusfraipgifEcys anamensis
Auglralopithecus afarensis
Australopithecus gany
Australopithecus affficanus
Henyanthropus platyops

Paranthropus robusius
—““‘Imu r Paranthropus aethiopicus
Fil= Paranihropus boigel

— Hormo rudolensis

Hiomo habilis
ﬁ-ﬂl [ Homo aractus
a5 Homos Sapis

Araipithocus ramius
—— Sahelantfiropus ichadensis
Austraiopithecuys anamensis
Australopithecus afarensis
Australopithecus garfi
Ausiratopifecrs afncanus
FParanttropus selhopicus
FParanthropus bolsef
53— Paranthropus robusiug
Kenyanihropus platyops
Moo fudalfansis
Harme habilis

Home erectus
Miocene Pliecn Pin H
Millions of years ago 53 248 0




P‘r’.ed kOVé Homo Homo saplens

Homo floreslensis  neanderthalensis (Modem-dayHumans)  pproenT

a potomci? | ; ————

- .Hnma mauritanicus/antecessor
Homo

oLzt

Ausl’:ralnﬂﬂ:ecﬂs.
: africamus |

Kenyanthropus Austmh ﬂ:ecus.
.Fl'ﬂ'f)"’ﬁ apf‘;mu:ls

Australopithecus .. '
anamensis

~Shuffling ape“ je
matouci schéma : 7 MILLION YEARS AGG {WVA)




Predkov e a potomci?

pripad Australopithecus
anamensis a A. afarensis




Predkov e a potomci?

Homo habilis x H. ergaster (~ -
“erectus”) ve vychodni Africe R

H. erectus x H. sapiens

4-1 Mya: vzdy aspon dva
sympatrické druhy lidi

4-3. A. afarensis + K. platyops
3-2,5: “A”. garhi + P. walkeri

2.5-2: P. walkeri + H. habilis +
K. rudolfensis

2-1.5: P. boisei + H. habilis + H.
ergaster

1,5-1: P. boisei + H. ergaster




Kolik druh u
lidi?

e sympatrickych
druhu lidi je vic nez
u jinych savcu téeze
velikosti tela
< taxonomicky
artefakt, anebo
vySSi rychlost
sSpeciace???

Splitting taxenomy

Lumping taxcnomy

5. tchadensis

0. tugenensis

Ar. ramidus s.s.
Ar. kadabba

Al anamensis
Au. afarensis 5.5.
K. platyops

Au. bahrelghazali
Au. africanus

Au. garhi

P. aethiopicus

P. boisei 5.5

P. robustus

H. habilfs 5.5.

H. rudolfensis

H. ergaster

H. erectus 5.5.

H. floresiensis

H. antecessor

H. heidelbergensis
H. neanderthalensis
H. sapiens 5.5

Ar. ramidus s 1L

Au. afarensis 5.1,

Au. africanus
F. boisef 5.1

P, robustus
H. hahilis 5.1,

H. erectus 5.1.

H. sapiens s.l.




Intra -/interspecifick a variabilita
X taxonomie

e Dmanisi (2013): variabilita odpovida AMH, Simpanzum a

bonobUum

* obdobna je i variabilita africkych homininu cca 1,8 kya >
jeden druh? (H. erectus)

primitive

-
=€

morphology morphology

Fig. 3. Two contrasting hypotheses about the evolution of early Homo. Hypothesis (A) posits
that the fossil record samples paleodemes (horizontal bands, d1 to d4) of a phyletically evolving early
Homo lineage, each with a separate geographic focus but overlapping in time and morphology. Selection
and drift result in an overall morphocline from early generalized to late derived forms (diagonal
arrow). This hypothesis is compatible with a wide range of variation within paleodemes of a lineage
(dashed double arrows) and is most compatible with the evidence of morphological variation in the
Dmanisi deme (white dots). Hypothesis (B) posits that the fossil record [same dots as in (A)] samples
distinct paleospecies (vertical bands, sI to s4) overlapping in time and space. This hypothesis predicts
that morphological variation within each lineage is restricted (dashed double arrows), which is incom-
patible with the combined evidence of multiple contemporary but morphologically disparate crania
from Dmanisi (white dots).

P L

) : S17 @
® ER3733 A2 @ +
A e ER1470
ER1813 A Aoz
* WTI5K

0.1 0.2
SC1

Fig. 4. Shape variation of the Dmanisi crania in comparative context. Dmanisi crania [2:D2282
(skull 2), 3:02700 (skull 3 and picture), 4:03444 (skull 4), 5: D4500 (skull 5 and picture)]; African
early Homo (triangles with specimen names); A. africanus (asterisks); H. erectus ]Java (diamond); Kabwe
and Steinheim (crosses); H. neanderthalensis (plus signs); H. sapiens (dots and pictures; populations
from Africa, Australia, and America); P. troglodytes: P. t. troglodytes (solid squares and pictures), P. t.
verus (vertical rectangles), P. t. schweinfurthii (horizontal rectangles); P. paniscus (open squares).
Black symbols indicate adult individuals; gray symbols indicate subadult individuals. Large symbols
indicate male and female averages. Shape component SC1 captures within-group cranial variation
from large-faced/prognathic to small-faced/orthognathic individuals; SC2 captures shape change
associated with grade shifts in neurocranial size between taxa.




Hominina

e bazalni miocénni
formy

e Sahelanthropus 7
Mya (, Toumalr ),
Orrorin 6 Mya (lesni a
stromoveé formy x

nocatek bipedie)

iIdska, Simpanzi nebo

Kmenova linie?
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Ardipithecus

A. kadabba .5 L DC ¢

Unexpected anatomy. Ardi has an opposable toe (gft) and flexible hand (right);
her canines (top center) are sized between those of a human (top left) and chimp

A ram i d u S (Eti 0 p i e : (top right); and the blades of her pelvis (lower (gft) are broad like Lucy's (yellow).
: )
. Ve .
pliocén — lokality ] —
A A 2 : H. hefa'efbergées:'.]sfuu
VZ d al e n e 2 2 km ) 4 . 4- ! Kfny:ntﬁ.rapuspfaryups? ke —-'—1-

Ko H. eractus H. neanderthalensis
Sub-Saharar - Eumope and Ada

SAHELANTHROPUS . Africa Africa and Asta
5 5 Mya) b |f AUSTRALOPITHECUS T
.

1 ARDIPITHECUS [t &0 &8 Au. anamensis Au. garhi Au. rudolfensis

Kerya, Etfriopia Etiopis Esdstem Atrica

- V4 g pedinf
. S. tchadensts ; ;
' I mm Ar. kadabba Ar. ramidus m Ew Cve— =
2 O O 9 . p u b I I kOVa y Toumaj Ethiopia Ardi Sy Au afarensis

Chid ‘, Ethidrda, Kanya vf Lucy ET—— T
- £ ;

kompletni nalezy A. - o
ramidus (110 jedincu)

QORRORIN Al - A Afea
I e b £ Au. bahrelghazali 7

Chad

l Millennium Man 4 L
Kaiiya p

Au. aethiopicus Au. baiset
Eastasn Africa Eastern Africa

L)
J{ 8 0. tugenensis L Abal

Past and present. Ardipithecus’s wood-
land was more Gke Kenya's Kibwezi Forest
{leffy than Aramis today.

+ Palmigrade .-‘/.. Partially arboreal P Striding terrestrial biped : _
arborealist | *Facultative biped I Posteanine megadontia -~ * Enlarged brain
* Dimorphic * Feminized canine * Pan-African * » Dentognathic reduction
Gt + Woaodland omnivors + Wide niche + Technology-reliant

* Forest “
frugivore/ Cld World range
omnivore




Ardipithecus

primitivni bipedie spojena s vyraznou
arborealitou (zmény nohy a panve x
pohyblivy palec na noze, svalstvo) x ani
brachiace, ani vertikalni Splhani, ani
knuckle walking

“If you wanted to find something that moved like
these things, you’'d have to go to the bar in Star
Wars”

lebka (mozek 300-350 ccm) podobna
sahelantropovi (ne lidoopum Ci
australopitékum) — malo vyvinuta
prognathie

omnivor-frugivor (C,)

nepatrny velikostni sexualni dimorfismus
(i ve velikosti Spicaku) - malé konflikty
mezi samci

bipedie bez pozdéjSich adaptaci - maly
energeticky zisk (= reprodukcni vyhody?)




Craniomandibular
characters

Chimp/human LCA
(INFERRED)

Ar, kadabba/Sa. tchodensis/
0. tugenensis

Ar. ramidus

Au. anamensis

Au. afarensis

TM] articular eminence

ilat

flat

flat

TM] with defined eminence

TM] with defined eminence

Mandible corpus breadth

indeterminate

mandibular corpus broad

mandibular corpus broad

mandibular corpus broad

mandibular corpus broad

Mental foramen

indeterminate

circum mid=corpus ht

circum mid-corpus hi

circum mid-corpus ht

secondarily lowered

Mandibular lateral prominence

weak

weak

weak

intermediate

lateral prominence developed

Ramus root! extramolar sulcus

root posterior, sulcus narrow

root posterior, sulcus narrow

raot posterior, sulcus narrow

intermediate

ramus root anterior and wide
extramolar sulcus

Symphyseal inclination

strong

strang

strong

strong

bulbous (Laet.) to vertical (AL, MAK)

Basion position

slightly posterior

anterior

anterior

indeterminate

anterior

Cranial base flexion

moderate midsagittal flexion,
orbital kyphosis minimal

advanced?

advanced

indeterminate

advanced

Midfacial breadth

not extreme

not extrems

not extreme

indeterminate

midfacial breadth greater

Zygamatic root

zygomatic root c. M1

zygomatic roof .. M1

Zygomatic root . M1

Zygamatic root more anterior

zygomatic root more anterior

Incisor/lower canine step

present

indeterminate

present

absent

absent

Dental characters

Chimp/human LCA
(INFERRED)

Ar, kadabba/Sa. tchadensis/
0. tugenensis

Ar. ramidus

Au. anamensis

Auw, afarensis

Sectorial /P3 shearing

presant, strong in males

sometimes present?
in reduced expression?

dbsent

absent

absent

Canine size dimorphism

dimorphic

reduced C size dimorphism

further reduction?

further reduction

further reduction

Female relative canine size

moderate

maoderate

moderate

slightly smaller

slightly smaller

Upper canine shape feminization

males unfeminized, higher
crowned, modally lower shoulder

male C feminized in shape

male C feminized in shape

male C feminized in shape

male € feminized in shape

shoulder height

females mostly mid to low

mastly mid to low?

mid to high

mid to high

sometimes extremely high

shoulder flare

weak

weak

distinct flare

distinct flare

distingt flare

lingual marginal ridge

weak

intermediate?

fold-like

fold-like

fold-like

main mesial lingual ndge

strong {secondarily weak in Pan)

strong

basally broad

less prominent

more spatulate

crawn height

males tall, females moderate

indeterminate

UC height differentially reduced

reduced

reduced

Lower canine shape feminization

males higher crowned, modally
lew mesial shoulder, weak!
no distal tubercle

feminized

feminized

feminized

faminized

mesial shoulder height

females vary from low to high

varies from low to high

intermediate?

intermediate?

LC with high mesial shoulder

lingual marginal ndge

weak or nane

intermediate?

fold<ike

fold-like

fald=like

distal crest

usually weak or none

weak

weak

intermediate

distinct

distal tubercle

weak

developed

developed

variable

distal tubercle less distinct merges
with distal crest

Canine enamel thickness

thin

thin

thin

intermediate

thicker

Lower third premolar

wear

hones UC

rarely hones, distal UC wear steep

No hone, distal UC steep

honzontal wear more dominant?

hernzontal wear more dominant

basal crown sizefshape

obliguely elongate

intermediate?

elongation weaker,
relatively smaller size

basally expanded and large

tends to be BL broader

height

tall, with MB cervical extension

intermediate?

MB cervical extension weaker

low, squat, weak extension

weaker axtension

mefaconid

absent or rudimentary

rudimentary

rudimentary

rudimentary

variably developed

fransverse crest

tall, near=transverse
to posteriorly directed

near=transverse

near=transverse

near-transverse

maore clearly transverse

mesial marginal ridge

weak or nane

intermediate?

distinet

distingt

tends to form developed anterior fovea

Upper third premaolar

anterior fovea

not developed, steep anterior face

weak delineation

better defined

better defined

tendency for more horizontzl fovea

asymmetry

weak to moderate

weak to moderate

weak to moderate

weak to moderate

symmetry more frequent

LCA

Primitive condition

Intermediate derived condition

Hominid clade

Derived condition

table confinued




Dental characters (continued)

Chimp/human LCA
(INFERRED)

Ar. kadabba/Sa. tchadensis/
0. tugenensis

Ar. ramidus

Au. anamensis

Au. afarensis

Lower deciducus malar

crown shape

buccolingually narraw

indeterminate

buccolinguzlly narrow

intermediate

broad, with developed anterior fovea

protoconid dominance

strong

indeterminate

strong

intermediate

larger metaconid

talanid

little developed

indeterminate

little developed

intermediate

pasterior cusps well defined

Molars

lower maolar shape

indeterminate

relatively broader

relatively broader

relatively broader

tends to be very broad

maolar row length

moderate

moderate

moderate

S1ZE8 INCrease

furthar increase

lower M3 development

variable, usually weak
distal crown

variable, usually weak
distal crown

variable, usually weak
distal crown

large M3 with better developed
distal crown

further LM3 complexity

occlusal foveae

moderately broad

moderately broad

moderately broad

narrower {increased basal flare)

narrower {increased basal flare)

crown height

low

low

low

intermediate?

taller M1 crown height

Molar enamel thickness

intermeadiate, variable

intermediate, variable

intermediate, variable

tends to be thicker

thicker

Canine eruption

males with delayed canine eruption

indeterminate

lacks delayed canine eruption

lacks delayed canine eruption

lacks delayed canine eruption

Premalar to molar wear gradiemt

slow P3 wear

indeterminate

slow P3 wear

increase of apical P3 wear

increase of apical P3 wear

Postcranial characters

Chimp/human LCA
(INFERRED)

Ar. kadabba/Sa. tchadensis/
Q. tugenensis

Ar. ramidus

Au. anamensis

Au. afarensis

Iliac isthmus

superoinferiorly long

indeterminate

short

indeterminate

short

Pubic symphysis outline

superininferiorly long

indeterminate

short

indeterminate

short

Ilium/iliac isthmus orientation

coranal

indeterminate

sagittal

indeterminate

sagittal

Iliac breadth

moderately broad

indeterminate

slightly broadened

indeterminate

furthar broadened with expanded
sciatic notch

Anterior inferior iliac spine

not developed

indeterminate

strong, formed by separate
ossification center

indeterminate

strang, formed by separate
ossification center

Pubic ramus

mediplaterally shart

indeterminate

mediolaterally short

indeterminate

elongated

Ischium

long

indeterminate

long

indeterminate

abbreviated

Ischial tuberosity

not angulated

indeterminate

not angulated (INFERRED]

indeterminate

anqulated

Grealer sciatic nolch

not developed

indeterminate

weak

indeterminate

well-developed

Femoral hypotrochanteric fossa

lacks true fossa

lacks true fossa

lacks true fossa

intermedizta?

true fossa

Third trochanter and gluteal ridge

strong/rugose 3rd trochanter
leading to laterally placed
gluteal line

strong/rugose 3rd trochanter
leading to laterally placed
gluteal line

3rd trochanter weaker
but same pattern

3rd trochanter weaker
but same pattern

3rd trochanter localized,
glutezl line angles medially

Femoral linea aspera

widely spaced med and lat lips

widely spaced med and lat lips

widely spaced med and lat lips

widely spaced med and lat lips

usually true linea aspera

Femoral neck cortical distribution

superior cortex relatively thick

superior cortex relatively thick

indeterminate

indeterminate

superior cortex relatively thin

Hallux

fully 2bductable, no dorsal doming

indeterminate

fully abductable, no dorsal doming

indeterminate

permanent adduction of hallux,
dorsal doming

Second metatarsal

not robust

indeterminate

shaft and base robust

indeterminate

secondary gracilization

Metatarsal heads (rays 2=5)

limited dorsal doming

indeterminate

dorsally domed (Mi3 known)

indeterminate

dorsally domed

Proximal foot phalangeal cant

proximal orientation

indeterminate

upwardly canted

indeterminate

upwardly canted orientation

Trapezoid

mediolaterally narrow

indeterminate

mediolaterally narrow

indeterminate

broader

Capilate

head located palmarly

indeterminate

head lacaled palmarly

head dorsalized and broader

head dorsalized and broader

Metacarpal heads

moderate dorsal constriction

indeterminate

weak, but constriction still seen

indeterminate

constriction lacking

Metacarpal distal end

moderatefstrong proximal
collateral ligament facets

indeterminate

intermediate?

indeterminate

weak collateral ligament grooves

Skeletal size dimorphism

weak

indeterminate

weak

indeterminate

moderate

Megadontia relative to body size

weak

indeterminate

weak

expressed (INFERRED)

distinct

LCA ot Hominid clade

Primitive condition Intermediate derived condition Derived condition




1. Simpanzi jsou
odvozeni, nejsou
vhodnym| modely pro
pocatky lidské evoluce
(lokomoce) — spolecny
predek byl lidstéjsi®

2. odvozene lidske znaky
(lokomoce, redukce
Spicaku) uz na zacatku
lidskeé evoluce (nejde o
adaptace spojené s
australopitekoidni Urovni —
zmény molaru, uzivani
nastroju apod.)

3. spolecny predek lidi a
Simpanzu se podobal
miocénnim hominoidum
(~ Sivapithecus???)

X nepatfi Ardi pred
divergenci Pan x
Homo?7??

Ardipithecus

VESTED
PROVISIONING

Ardipithecus (' ; 8
Reduced Intra-sexual
LOSS OF - OVULATORY
A dl
HONING CANINE e CRYPSIS

autori zjevné zapominaji, ze
nejen Simpanz, ale i Ardi maji
svou vlastni evoluci!

- kazda podobnost Simpanz-
gorila (napr. prognathie) podle
nich musi byt konvergentni




urcite parafyleticka
skupina

velké Casove rozpéti:
nejstarsi A. anamensis
pres 4 Mya, nekteri
koexistovali s Homo
bipedie (A. afarensis:
,Lucy“) X ruzny stupen
arboreality (vic u A.
africanus), ale zadne
arborealni adaptace
zadnich nohou (palec)
maly mozek (tj. ,nejdriv
postava, potom mysleni®)
nastroje srovnatelné se
Simpanzimi

velky sexualni
dimorfismus (???)

, Australopithecus




e A. africanus a

HOoMmo

Paranthropus
oravdepodobné
ofibuzni rodum
Kenyanthropus +

YA garhi, A.
afarensis, JA."

anamensis
bazalngjsi “
linie” (stem
JA." bahrelg

natrné
Kmenova
Ineage)

nazall z

Cadu nejasny (A.
afarensis???)

, Australopithecus




,Praeanthropus “ afarensis (,Lucy “)

Meganthropus africanus
(1950), jméno Praeanthropus
(1948, nomen nudum)
dodatecne pripojeno k druhu
africanus (- P. africanus)
pozdéji intepretovan jako novy
druh Australopithecus (,A.
africanus” preokupovano) - A.
afarensis

jenze kladisticky to neni
Australopithecus = P.
africanus (druhové jméno
africanus je v rodé P. volné)

ICZN: rozhodnuto zachovat
afarensis

Edouard Manet
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Paranthropus

o P.walkeri (=
aethiopicus?), P.
boisel, P. robustus
relativné velci,
bipedni bylozravci
Zili spolecne s

rodem Homo
,gorili“ socialni




“ Australopithecus ” (Homo ?) sediba

e objeven 2010

o Jizni Afrika, 2-1,75
Mya (prekryv s H.
habilis)

e blizky rodu Homo?




Homo x Kenyanthropus

H. habllis, H. (K.?) rudolfensis, K. platyops —
nejstarsi druhy nejasného postaveni (Homo?)

2010: + H. gautengensis? (2-1 Mya, jizni Afrika)
“oldowanska technologie”

rozhodné nejde o ,prime predky lidi*

H. habilis koexistoval s P. boisel I s H. ergaster (~

serectus®) (~ 500 tis. let u . Turkana)




Fylogeneze rodu Homo

kliCové postaveni H.
ergaster (Afrika)

tri fylogeneticke linie,
kazda opustila Afriku:

1. - H. erectus (+ H.
pekinensis)

2. = H. georgicus (+ H.

floresiensis???)

3. 2 H. antecessor + 2
H. heidelbergensis + H.

neanderthalensis + - H.
sapiens




Velci lid é”

mimoradné nestabilni taxonomie
(2 druhy H. erectus a H. sapiens
nebo cca 107?)

Homo ergaster 1.5-2 Mya
Homo georgicus (???) 1.7 Mya

Homo erectus 1.8 Mya
Homo pekinensis (??7?) 800 kya

Homo cepranensis (??7?)
Homo floresiensis (incertae sedis)

Homo antecessor

Homo heidelbergensis
Homo sp. ,,Denisovans®
Homo steinheimensis (?77?)
Homo neanderthalensis
Homo rhodesiensis (??7?)
Homo sapiens




Homo floresiensis

dlouhodobé koexistoval s
H. sapiens (vymrel 12-18
kga, moznd i pozdéji -
.Ebu G0go"??7?)
mimordadné maly mozek
(&< podezreni na
patologickou mikrocefalii)
X vetsina , S
miniaturizovanych savcu
ma naopak relativné velké
mozky (vyjimka:
madagaskarsti hrosi)
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Homo flores




H. floresiensis jako patologicky

¥ H. habilis

rete

oH.erectus @Ioresa’ensfs @ A.africanus

<5 H.habilis

aH.erectus orasiensis T _
¥ v A africanus

I




Lidsk é nastroje na Floresu

Fossil faunal sequence on Flores for the past million years....

Age
Lithostratigraphy | (kyr) Site

Maodern humans (H. sapiens)
Komodo dragons
| - Other Monitor lizards
wn -, £ 77| Giant rats and other murids
il ...plus other species probably
n o L | introduced by humans
'..‘:: - (deer, cattle, dogs, porcupines,
= boars, palm civets, macaques, etc.)

= .
J

Vigleanic pnaptions, 17-11 kyr

West Flores

Maodern humans?

Hobbits (H. foresiensis)
Stegodons (S. floresiensis)
Komedo dragons

.. other Monitor lizards
Giant rats and other murids

cca 1M stare
davno pred H. sapiens

+ populace na Floresu
nejmin 50 ky -
,patologicka hypotéza _ %ODE %D %O e T
extrémneée Mo A s A i . e e A, 1475
nepravdépodobna

Hobbit ancestars (H. erectus?)

Stegodons (5. floresiensis)
: - Komodo dragons
Giant rats
Kobatuwa ' 4-.;;__‘._"_‘_"
=

Boa Lesa
Mt Mo
Tangs Talp Wolcanic enaphions, 00 knr
\ Hobbit ancestors (H. erectus?)

k. Stegodons (5. sondaar)

’ o7 Komodo dragons
a0 |Wola Seqe ﬁf“'{“-«_.-—’ Giant tortoises
3 __ Hiatus :

Soa Basin, central Flores
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neanderthalensis

sapiens

Yu ¥

Homa
heidelbergensis

N

Homo =

erectiss = "'
Australopithecus

(Homo) Homo
rudolfensis habills

Australopithecus —
(Kenyanthropus)
platyops

anamensis

Orotrin

e

Australopithecus

Australopithecus —= |

floresiensis
|

“

Australopithecus
robustus

boise]
[

AT

T Australopithecus 15T

garhr Australopithecus

/ aethiopicus

Australopithecus
africanus

— Australopithecus
/ afarensis

Ardipithecus
ramidus

Ardipithecus
kadabhba

tugeneansis _.

Sahelanthropus
tchadensis I

Homo
floresiensis

0S cuboideum

potvrzeno i rozsahlou
geometrickou
morfometrii

Chimpanzee

Proximal Dorsal Medial Plantar

Lateral




Homo floresiensis

P. troglodyles

H. modesiensis

H. ergaster

H. erecius

H. sapigns

Dmanisi

H. fioresiensis

H. habilis

H. midoiensis

A. africanus

A. alfarensis

Gorilia

kladisticka analyza 60 znaku (2009)

F.irogodyies

H. hodesiensis

H. sapiens

H. emecius

Dmanis

H. ergaster

H. hatdiis

H. fioresiensis

H. rudoifensis

A, alricanus

A. alarensis

Goriia

H_sapiens3

Hosapignsl H_sapiens2

Dmanisil

Dmanisi3

Dmanisi2

H_ergaster2

H_ergaster3
H_ergasterl

H_rhodesiensis

H_erectus2

H_erectus3
H_erectus1

H_habilis2
H_habilis3

A_afarensis2
A _afarensisl

Gorilla2

A_africanusl

A_africanus3
A_africanus2

H_habilis1 H_floresiensis

spektralni analyza stejnych

znaku (2010)




Homo floresiensis

» zahada — kde se _
tam vzal??? Wallacea

Flores neni soucasti i)
asijského Selfu e S
Sumatra ) ',-"'Sul_awesi .I

dosud neznama R Wl G
expanze bazalnich -
lidi (~ H. habilis, H.
ergaster?) z Afriky
do Asie (H.
georgicus?) ???
- mozna anl neni
tolik druhotné
miniaturizovany




Kraniofacialn
morfologie
floresiensis (2011)

srovnani hobitich znaku s H.
habilis (Hh), raznymi
erektiny, H. georgicus (Dm) a
. ergaster (erg)
3 hypotézy: I. hobit je néco
jako habillis, Il. neco jako
georgicus, lll. néco jako rany
erectus (S supported, N
nonsupported, C compatible,
? unclear/unknown)

Major craniofacial characteristics of LB1 and their distribution among comparative,

Character state in LB1 (with the opposite state in the parentheses)

Character distribution®

Hypothesis”

KB

5T

Sm

Ng

‘Overall size {absolate)

51 Cranial vault small (vs. large)

52 Facial skeleton small (vs. large)

Overall shape of the neurocranium (see also Fig. 15)

€1 Anterior frontal squama narrow (vs wide: Fig. 16H)

€2 Cranial vault short relative to breadth (vs, long: Fig. 16A
Parietals laterally expanded relative o the cranial base (vs. bell-shaped
pastetioe vault profile: Fig, 16D-F)

C4  Suprametal crest depressed medially (vs. protruded laterally: Fig. 16])

] Cranial vault low relative to breadth (vs. high: Fig 168}

Ectocranial keelings
Coronal and sagittal keels poorly developed or absent (ve well-deve oped)
Frontal keel well-developed (vs. poorly developed or absent)

Temporal line and associated surface structures

C8  Temporal line extends posteriorly toward the lamboid suture (vs. limited
posterior extension: Fig. 17C)

(] Supramastoid crest more horizontally orented (vs, swings superiorly)

€10 Medial incursion of the temporal lines weak on the frontal (ve. marked: Fig 17A)

C11  Angular mrus restricied and weak [vs, large and well-developed)

€12  Temporal line relatively weak on the anterior frontal (vs marked)

C13  Supramastoid crest poorly developed (vs. well-developed)

Cl14  Temporal lines posteriorly div

Individual vault bones

C15 Squamosal suture relatively straight (vs arched

C16  Temporal squama long and parietomastoid suture short (vs. short and long,
respectively: Fig. 17F)

€17  Occipital plane gently curved and inclined forward (vs. vertically s

CI8 Parietal rounded (vs. parasaginal flattening present)

€19 Occipital moderately flexed (vs. flexion weakee: Fig. 171)

€20 Frontal squama flat on each side with no marked eminence (vs, frontal
eminence distinet)

1 Frontal squarna strongly curved 2long the midline (vs. gently curved: Fig 170}
€22 Suptatoral sulcus of the occipital straight and continuous (Vs discontinuous)
€23 Low, broad occipital squama (vs, high and narrow: Fig. 17G)

24  Parietal sagittal curvature strong {vs. weak: Fig 17E)
Cranial base
€25 Nuchal plane strongly comvex (ve. flarrer)
26 Rootof the pterygoid plate extends posteriorly (vs. posteriot extension restricted)
€27 Mandibular fossa shallow (ve deep: Fig 18D)
5 Postglenoid process present (ve. absent)
Tympanomastoid fissure not extensive (vs. extensive)
Poswondyloid tuberocity weak or absent (vs marked)
Midcranial base not extended anteroposteriorly (vs. extended)
Bony styloid process absent (vs. present)
Tympanic tubular along its long axis {(vs. flanened)
Vaginal process sbsent or ill-defined (vs. well-developed)
Basioccipital flat and locted supetiorly relative to the surrounding cranial
base structures {vs. located relatively inferiorly)
External acoustic meatus medially set (vs tympanic laterally extensiv
Mandibular fossa transversely narrow (vs. wide: Fig 18E)
Anteromedial corner of the mandibular fossa flexed (vs. smoothly concave)
€39 Mastoid process small, pointed, and medially inclined (vs. large and bulbous
and|or directs directly inferiorly)
C40 Opisthionic recess incipient (vs_ not deve loped )
€41  Medial and lateral prerypoid plates Fused extensively (vs. widely separated)
Cranial booe thickness
€42 Mastoid portion not thickened (vs. thickened: Fig. 19E)
€43 Vault bone thick at the bregma and parietal eminence {vs. thin: Fig 198 and C)
Facial size (relative ) and morphology
F1  Facial prognathism moderately strong (vs weak: Fig. 218}
2 Supratoral plane with no distinct sulcus (vs, grooved
Supratoral plane restricted anteroposteriorly (vs. wide: Fig
Supraochital torus {SOT ) comparatively thin at the midorbit |
Infraorbital surface faces anteriorly (ve anterolaterally)
Maxillary dental arch nearly parallel-sided (vs. parabolic)
moderately prominent (vs. fattened |©
hallow (vs. deep: Fig. 211}
Maxillary body protruded forward distinctly bevond the infraorbital surface
with a marked infraoctital sulous (vs. more smooth junction beoween the
two structures)
F10 Lateral end of the SOT bulbous and protrusive laterally (v no lateral
projection beyond the frontomalare tem por alare)
F11  SOT strongly arched (vs. more straight)

C

ent on the parietals (v medial incursion: Fig, 178)
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Kraniofacialn 1 morfologie H.
floresiensis (2011)

« > morfologicka analyza nejlip podporuje hypotézu, ze hobit je
druhotné zmenseny mikroinsularni H. erectus

* to odpovida i biogeografii a stratigrafii (v€etné stari nastroju na
Floresu)

e — extrémni zmensSeni téla a mozku, ,navrat” k
,2australopithekoidnim* télesnym proporcim

erectus




Homo ergaster

Afrika (1,4-2 Mya)
prvni ,velky Clovek® (180 cm)

oldowanska - acheuléenska
technologie

nejasna taxonomie (~ africka
verze H. erectus???)

prvni invaze z Afriky (= ,H.
georgicus” — oldowanska
Kultura)

KNM-ER 1808: dlouhodobe
prezivana hypervitaminoza A
(= jatra masozravcu jako
potrava, skupinova dynamika
s vyraznou kooperaci a
koordinaci, lekarska pece)




Homo erectus
(+ H. pekinensis ?)

= Pithecanthropus, Sinanthropus

asijské formy tvori
monofyletickou skupinu,
(africke - H. ergaster)

druhotna imigrace do Afriky (~
1 Mya) a do Evropy (Ceprano

900 kya???)

oldowanska technologie (?),
kontrolované uziti ohné,
vory???

napadny sexualni dimorfismus

(polygynie)

na Javé (Ngandong) pry
pretrval az do cca 40 kya —
nove datovani podstatné
starsi




Fylogeneze rodu Homo

kliCové postaveni H.
ergaster (Afrika)

tri fylogeneticke linie,
kazda opustila Afriku:

1. - H. erectus s.str. (+
H. pekinensis)

2. = H. georgicus (+ H.

floresiensis???)

3. 2 H. antecessor + 2
H. heidelbergensis + H.

neanderthalensis + - H.
sapiens




,Velc 1 lid é" a biogeografie

ezahadné fragmentarni nalezy |
v Ciné (250-100 kya) ~ H. L (mem R

Stalnheim :hﬂﬂ'ﬂﬂ
Petralona

heidelbergensis ]
(,Denisované“? souziti s H.
pekinensis)

Ngandong (Java): H. erectus

~ kontinuita s ,robustnimi*

modernimi Australci???

«Gawis (Etiopie, dosud

nepublikovano): 200-500 kya,

prechod mezi H. ergaster a H.
heidelbergensis /sapiens???

oner

o
=]
- — -




Homo sapiens a spol.

nekolik nejasnych bazalnich taxonu (H.
cepranensis — jizni Evropa — H. heidelbergensis
nebo erectus z Asie???)

H. antecessor — severni Spanélsko (780 kya)
— oldowanska kultura

,H. heidelbergensis® - parafyl., Afrika, Evropa
(600-250 kya) + migrace do Ciny (+ Narmada,
Indie??? X H. erectus s velkou hlavou x

pfechodna populace H. ergaster-H.
heidelbergensis sahala do Asie???): pohrbivani
mrtvych, jazyk? - “H. steinheimensis” — predek
neandertalce (Evropa, Indie?)

H. sp. ,Denisovans®

H. neanderthalensis

“H. rhodesiensis” /“H. helmei” (??7? ~ africky H.
heidelbergensis — predek H. sapiens)

H. sapiens (vC. H. s. idaltu)
,2archaicky Homo sapiens” = Ha + Hh + HD + Hr + Hn




A4

RozSi

IFeni ,sapientn i“ linie v Eurasii

e 2010: archeologicke
nalezy v Anglii
(Happisburgh) cca
/80 kya (~ H
antecessor?)
uz rane pleistocénni
lidé dosahli okraje
borealni zony (~
odpovidajici zmény v
ekologil, etologii ...)




Homo heidelbergensis

« feneticka analyza kranialnich znaku ukazala, ze H.
heidelbergensis tvofi jednotnou formu (v Eurasii i Africe),
odliShou od AMH, neandertalce i staropleistocennich lidi (H.
habilis, H. ergaster, H. erectus)

,H. cepranensis” (Italie, 400 kya — puvodni datovani
dvojnasobné!) patfi do tohoto druhu
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2013: mtDNA
ze Sima de los Huesos

Sierra de Atapuerca - lokalita Sima de los Huesos

400 kya
H. heidelbergensis? (neandertaloidni morfologie)

X jenom par set metru od Gran Dolina (H. antecesson




2013: mtDNA
ze Sima de los Huesos




2013: mtDNA
ze Sima de los Huesos

« rozpory mt a nuDNA u Denisovanu + stafri nalezu >
podezreni na miseni s dalsimi, starsimi formami (erectus?)

A Sima de los Huesos

Mezmaiskaya
Vindija 33.26
Vindija 33.25
Vindija 33.16

San

Han

Papuan

French

Yoruba




350 (270-440) az 30-40 (247?)
kya, Evropa a Asie (na vychod
po Altaj, mozna i Mongolsko a
Guangxi) — puvodné
temperatni, pozdéji glacialni
forma

moustierska kultura (pozdéji
chatelperronska, mozna
iInspirovana H. sapiens)

jazyk (Sirka hypoglosalniho a
paterniho kanalu, ,jazykovy
gen“ FOX2P x pochybnosti o
stavbé vokalniho aparatu
vyvraceny)

mutace v genu MC1R: aspon
néktefi meéli bledou plet a
cervene vlasy

polymorfismus v genu
TAS2R38 (schopnost chutnat
fenylthiokarbamid)

Intolerance laktozy

Homo
neanderthalensis

aux-Saints




Reé neandertalcl

A B
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.

Kebara, lzrael

morfologie vnejsiho a stredniho
ucha: neandertalci i
heidelbergove stejni jako AMH

vokalni aparat: dtto

mikro-biomechanika jazylky:
neandertalci stejni jako lidé




Symbolicka kultura neandertalcu

» chatelperronska kultura (osobni ozdoby, barveni etc.) je
opravdu nenadertalska
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Homo
neanderthalensis

e cca 1/3 genetické
diverzity Cloveka
(MtDNA) —
dlouhodobé malé
populace

« patrilokalita

o 2009: precten
kompletni genom

|
|
|
|
H. Steinheimensis
|

706,000 y.a. ~370,000 y.a. ~41,000 y.a.
Coalescence time of Split of ancestral Earliast rr‘lo-de m humans
hurman and Neanderthal hurran and Neanderthal in Europe
reference sequences populations ~185,000 v.a. | ~28.000 y.a.
| Earliest known anatomically I Most recant known
| modern humans Neanderthal remains
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' Genomic data ' -

Evolutionary lineage of human and Neanderthal reference sequences

Neanderthal
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Fossil data

| Evolutionary lineage of ancestral human and Neanderthal populations

Mezmaiskaya 1
Feldhofer 1, Vindija 33,25
Vindija 33.16 (refarance)
Sidron 1253

Feldhofer 2
! Mezmaiskaya
60 70,

’—[! Meandartals

MaErm
humans

[ chimpanzses

0,005 subsz/site
L——— hanobos '




Fylogeneze
Homo sapiens a
H. neanderthalensis

molekularni divergence
H. neanderthalensis a
H. sapiens (>500 kya)
zahrnuje 1 jiné fosilni
druhy




