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Geological Time Scale

PERIOD | EPOCH/AGE | (W% EVENTS
Quatematy Holocene —1;.";‘;.1’_ Humic:sAafz tell(:gisinant
Pleistocene Earliﬁtel,{;l;:;:;i:gpm
Pliocene = = Hominids (human ancestors) appear
Miocene : 25;.37: Grass becomes widespread
Tertiary Oligocene | 36.6— Mammals are dominant
Eocene Eocene — Oligocene extinction event
Paleocene i First large mammals appear




EEEAEN TV TIPWTEVOVTWY

H otopla Twv omovovAwTtwy o1 yn Slapeital o€ TPELS «alwves» (eon/era):

- HaAaolwikoc — 1 etox”) TS apxaiag {wng ue Papia, ap@ipfia kot Tpwtdyova
EPTIETA

- Me60{wIKOC - eVvSLApEDT ETTOXN UE EPTIETA (Kot SEWVOGAVPOVE) KL ELPAVLIOT
TWV TPWTWV TTNVWV KAl ONAACTIKWV

- Kawtvolw1kog — 1) TiLo mpdo@atn Moy HE TNV, ONAacTIKE KAl TPpWTEVOVTA
(kaL Tov avBpwTo)
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Prosimii (ITpooyuidec)
-Ta mpwta TpwtevoOvVTA aviikav otnv vtotaln Prosimii

-IIpwTOyova TPWTEVOVTA — TA TEPLOGOTEPA ECAPAVIOTNKOAV LLE
™V ELPAvIoTn TwV paipovdwyv (40 MYA). 'Oca amopévouy orjuepa
elvat vuktofia.

-XNuepa (Aepovplol, TAPoLoL), TEPLOPLOUEVH OE ATIOUOVWUEV X
evlLalTnUaTA PE AlYOoUG BNPEVTEG Kol XwPI§ avTaywviopno
(Madayaokdpn, vinold ¢ Ivéovnoiag, diAimmiveq)

Prosimians
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60 4 Ancestral primate



AvOpwmos181) (antropoidea)

- Maipo06eg: 600 StaopeTikol TUTIOL, HAIHOVSEG TOU VEOL KOGoV (new world
monkKkeys - Ceboidea) kot tov maAalov (old world monkeys — Cercopithecoidea)

- [TiBnkot ekto6 ToL avBpwmov: T'PRwvag, Ovpakotdykog, FoplAAag, Kat
Xwumatdng/Bonobo

- AvBpwmog (0 yuuvog mitnkog): meptAapfavovtoal 0AoL oL dvOpwToL A0 AV TOVG
IOV EaviotTnkav 5-4 MYA péxpt tov cUyxpovo avlpwTo
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60 4 Ancestral primate




marmoset

gibbon

orangutan

macaque baboon

chimpanzee

Tagn Nowrevovra
YTOTAEN 21peWwippIvol: OAEG OI TIPOCIUIIOEG EKTOG ATTO TOUG TAPCIOUG
YT1rotdgn ATrAOppIvol: TAPOIOI, JATMOUDES Kal TTiBNKoI
AvlBuTtrotagn Tapoiopopoa
AvluTroTacn ZIgIGpop@a: CIHIIdEG
Mikpotdgn [TAaTtuppivor: paipoudeg NEou Koopou (NOTia ApepIKn)
Oikoyévela KaATpIyioes: HOPHOZETES KAl TAPAPIVOL
Oikoyévela KnBioec: KATTouTaivol Kal JaioudEG-oKioupol
Oikoyévela AoTIOEC: VUXTEPIVEG MAIMOUDEG K.
Oikoyévela [110nkiidec: TiTIG, 0AKIG K.a
Olkoyévela ATEAIDEC: TPIXWTEG MATMOUDEG K.O
Mikpotdgn Katappivol
YTmrepoikoyévela KeprotmOnkoeion (Aoia kar AQpikn)
Oikoyévela KeprotmBnkidoec: paipoudeg MNMaAaiou Kéopou (1T JITauTroulvol)

YT1repolkoyeEvela AvBpwTrocion: TTienkol
Oikoyévela Y oBartioec: yiBRwveg ("MIKpoi TTiONKOoI")
Oikoyévela AvBpwTrioec: "ueyaAol tTienkor" (kai o1 avBpwTrol)
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Ta avOpwmoe1dn) Staywpilovtal amo Ta Prosimii katda to T€Aog Tov Howkatvovu

-'Exovuv ta pdtia oTpappEVa TIPOG TA EUTIPOG KUL TIAPWG EYKAELOUEVA OTNV
0OUAULKN KOYYXT) YA KAAVTEPT TIPOOTACIX

- Zovv TV nuépa, evw ta Prosimii, mov ouveyifouv va vtdpyovy, Yivovtatl VOKTOBLa

- 'Exouv peyaAltepo eyKEPAAO, WOTE Vo TPOoaPUOloVTaL KAl VA ETTLL0VOUV
KaAUvTEPA oTn (wn ot SEVEpa

~Exouv &np1 pot, Eexwplot amod 1o dvw xelAog [oxL pvaplo (rhinarium) 6mw¢ dAAx
BnAaotikd]

- 'Exovv Atyotepa upata otoug yougioug (4-5 avti yla 6), o paAakn tpo@n

E - \‘."'t,:,. BN

Wet, connected to upper lip Dry, not connected to lip
strepsirhine haplorhine




H €€£A1E) TwV TPpWTELVOVTOWV pag fonda va
KO TAVOT|GOVLE TNV MPOEAEVGT] TOV AVOPWTILVOVL ELSOVC

Kowd pop@odoylka xapakTnploTIKA LETAED TWV TIPWTEVOVTWV:

= Avw KOL KATW AKPO TIPOCHPULOCUEVA VLA TILAGLLLO
(=mpocapuoyn ylo {wn ota dEVvOpa)

= Y& oX€oM UE AAAX ONAAOTIKA, £XOVV LEYOXAVTEPOUG
EYKEPAAOVG KOL KOVTEG OLOYOVEG

= 'Exovuv memAatuopéva vOxLo oTo SAKTUAQ KoL OXL OTEVA Kol
HUTEPA VUYL OOV LPTIAKTIKA

= 'Exouv Toug 0(pBOaApov¢ Kovtd 0To TIPOCWTO, CTPAUUEVOUG
TPOG TA EUTIPOG (OXL KOAT) TIEPLPEPLKT) OpaoT)

= 'Exouv xaAd avemtuyuEvo aloOnua yoveiknes @povtidag kat
OXETIKA GVUVOETT KOLVWVIKY) CUUTIEPLPOPA

®
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Old World monkeys

oy ——— |} New World monkeys

B 0 mya

—Pan rrogfodytes (Ch:mpanzees)h

Pan paniscus (Bonobos)

Homo sapiens (Humans) @
|
(= Gorilla gorilia (Western gorillas)
I—- Gonilla beringel (Eastern gorillas)

 — Pongo abeilii (Sumatran orangutans)
.. \————Pongo pygmaeus (Bomean orangutans)

Zimmer/Emlen, Evolution: Making Sense of Life, 3e, © 2020 W. H. Freeman and Company
B: Our own species is nestled deep inside the primate tree, most closely related to great apes.

Ta ocp’vxsioc TWV ATTOALOWUATWV
Karot avaAvoelg DNA petagd
:,.-»"'bcvep(bﬂou Ko xumoatd
Seiyvouv wg o StaxwpLopog
7 nog amd évav kowod Ttpdyovo

~ AvBpwmS WV £yLve TOLAGXLOTOV

TpLv amod ~7-5 MYA
(evpUTtepa 11,5-9,5MYA).




True tail

Zimmer/Emlen, Evolution: Making Sense of Life, 3e, © 2020 W. H. Freeman
and Company
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Non-hominoids:
presence of tail
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Lemuriformes (for example, lemurs) |
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https://www.nature.com/articles/s41586-024-07095-8/figures/1
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= OLavBpwTtoeldeig mpoyovol pag 30 - 35 MYA ovoav akoun ota
dévdpa.

= [Tepimov 20 MYA, to kAlpa aAdage kal €ywve Enpotepo. Ta Sdon
LELWON KAV 0€ EKTAOT KAL EMEKTAONKE TO evdlaltnua TS cafavac.
= OpLOUEVEG ATTO TIG KUPLEG EEEAIKTIKEG XAAAYEG TTOV 00T YNOOV GTNV

EUPAVLIOT TOV avOpwWTILVOU £(60VG EVOEXETL VA CLVENCAV KABWG
oL TIPOYOVOL pHag apxLoav va (0UV ALlyOTEPO EMAVW OTA SEVSpPA
(AtyoTepn avappiynon) Kol TEPVOVoHV TIEPLOCOTEPO XPOVO
TEPTIATWVTAG OTO £5A(POC OE TILO AVOLYTA EVOLXLTI AT
(meprocotepn Badion).

= Tp€Euo yla kuviyl Onpapudtwy, cuYKouLd Kapmwyv amo yaunia Sevrpa,

e@dpwon Y petwon Beppokpaciag, pelwon TpLyo@uiag
= AVTITOKTOG avTiyelpag, pikpa Sovtia (KuvodovTeg)




A: Republished with permission of American Association for the Advancement of Science from

“Pierolapithecus catalaunicus, a New Middle Miocene Great Ape from Spain” by Moya-Sola, Kdhler, Alba, Casanovas-Vilar,
and Galindo. Science 19 November 2004: Vol. 306, No. 5700 pp. 1339-1344; permission conveyed through Copyright
Clearance Center, Inc,; B: Meike Kohler / Institut Catala de Paleontologia Miquel Crusafont (ICP)

O Pierolapithecus tav £va (860G TPWTELVOVTWY TOV £{noe otV lomavia Tepimov
13 MYA, 0Tteva 6UYYEVIKO LLE KATIOLO KOLVO TIPOYOVO avOpwTwV Kol AAAWY (WVTwWV
TPWTEVOVTWV. OTtw¢ Kal 6Toug avBpwmides (apes) Sev paivetal va lxe ovpd.




8 7 6 5 a 3 2 1 0 mya
w0 HNEEEEE ,
- AvOpwmoimooTatol
Paranthropus robustus
Australopithecus africanus ﬁ Av 0 p (I)T[ (’v O l'
 Au. sediba (Hominini)

|Au. bahrelghazall [Twg yvwpilouvpue 0,TL

Ardipithecus ramidus YV w p lCOU“l,I.S ’Y X TOV g
|Au. garhi avOpPWTOUTTOGTATOVG
TTPOYOVOUG Hag?

. Sahelanthropus tchadensis

Ar. kadabba

Burtele foot I

Au. deyizameds l P. aethiopicus
: - P. boisei
Au. anamensis , ,
Orrorin tugenensi ] g revec SR I o rorsicnss 1. AmoAlBwpata kat TaratovtoAoyia/
S TaAatoavOpwTToAoyia (TTepfdAiov
H. erectus 7 4
Ledx-(:erarul dwafiwong, pop@oroyla TTpoyovwy,
Kenyanthropus platyops IHA rudolfensis oV |,l'|'|'8p Lpo p(’X (XV('X EnOXT’])
- H. habilis , , ,
J . neimei 2. Tevetw) (lotopia g eE€ALENG TG
H. georgicus | YeVeaAoylaG, TTAAALOYEVETIKY))

l H. rhodesiensis

H anrerpssorl
l Denisovans
M Possible early hominins | H. naledi

Vincent Sarich (1934-2012):
B Megadont and hyper-megadont archaic hominins “I know my molecules had

B Transitional hominins -H- heidelbergensis ancestors, the paleontologist
B Pre-modern Homo can only hope that his fossils
had descendants”

Archaic hominins :
Sima de los Huesos

l H. neanderthalensis
B Anatomically modern Homo

I Homo sapiens

Zimmer/Emlen, Evolution: Making Sense of Life, 3e, © 2020 W. H. Freeman and Company



Sahelanthropus tschadensis
(HAwkia amoAlOwpatog: 6 — 7 ekat. xpovia)

= oxed0v AN PES Kpavio (+60vTia) pe v emwvupia “Toumai”

AvaxkaAvednke to 2001 oto onuepwvo Todvt (S. Sahara, Africa)

e MIKpOG KPAVIAKOG XWPOG Yo ToV eykE@aAo (320 - 380 cm3)

* To apxatdteEPO YVvwoto ei60G AVOpWTIVWV HETA TOV EEEAIKTIKA OTUOVTIKO
SLAXWPLOUO HaAG aTO TOVGS XLUTAT(6eC ? (TEMAATUOUEVO TPOOWTIO, BEON
VWTLHIOV HUEAOV, OKANPOTNTA aSAUAVTIVIG)

e OpOix otdon ? Atrrodn Badion ? (MBavwe ox)



H £€€Ai&n tov avOpwtov yapakTnpl{eTal amo TNV eEEALEN
OPLOUEVWV BACIKOV AVATOULK®DV XUPAKTIPLOTIK®V:

1. MéyeBoc eyke@aAov. Baollouevol o€ HETPTOELS KPAVIOU, OL
EPEVVNTEG EKTLHLOVV OTL TO HEYEDOG TOV EYKEPAAOV GTOUG
AvBpwTivoug £xel TpLTAXCLAOTEL T TEAEVTALA 6 EKAT. XPOVLA.

= 'Exel acv&ndel amd 400-450 cm?3 otoug mpwipovs AvOpwivoug oe
nepimov 1,400 cm?3 (kata MO) otoug cVYXPOVOUS tVOPWTTOUCG.

2. Iynua tTnc yvadov kat Sovtiwyv. 01 AvBpwmivol Tpdyovol
LoG elyav poakpUTEPES YvdBoug (tpoyvabiouog) am’ 0Tl ot
oUYXpovolL &avOpwToL.

= AUTO OUVETEAECE GE EVA TILO TTETTAATUOUEVO TIPOCWTIO

= Yrmp&av emiong aAdayég otnv odovtoguia (LikpoTeEpOL
KOTITIPEG KAl KUVOSOVTEG, TILO TTAATLOL Yool TrLo oy La
adapoavtivn)

= ®povTa+@UAAA (xumatlideg) 2 Kapmoug kol 6Ttopovs, KpEa
(avBpwTivol) é



Hnmn hahnlls Homo erectus
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Modern man




3. Attodn otaon. Me Bdon dedopéva amod amoAldwpévous okeAeToNg,
elval ooPEG OTL oL AvOpwTivol TTpOYyoVoL PO TIEPTIATOVOAV KL OTX
TECOEPA AKPA TOVG OTAV 1) TAV GTO £60(POG, OTIWG 0L VYYPOVOL TIiBNKoOL.
= H e€€A1&n ™ dimodng-0pBiag otaomns kat Simodng Badiong
OXETI(ETAL LE KUPLEG OKEAETIKEG AAAAYEG (nakpUTEpa KATW dKpa,

OYNUO AEKAVTG, KAUTTVAOTNTA OTIOVOVALKNG OTNANG, LEYAAO SAKTLAO & Kauapa
o610V, O€0m WVIaAKOU TPNUATOG-VWTLXIOV PUEAOV /eyKEQPAAOD).

= Atatnpnuéva iyvn dimodng fadiong

4. Melwon oTn Sta@opa ney£00VC HETAED TWV GUAWV.
Ztoug AvBpwmivoug, 1 Staopd peyEBoug Hetall apoeVIKWVY Kal
ONAVKWV aTOUWV ATOTEAEL KUPLO YVWPLOUX PUAETIKOV SLpop@Llopov.
= Katd péco 6po, oL apoevikol YOPIAEG KAl oUPAYKOTAVYKOL E(vaL
SV0 popeG BapUTepOoL aTtO TOUSG BNAVKOUG, EVW OL APOEVIKOL
xumatdnoeg eivat mepimov 1,35 @opég Baputepol amod Toug
OnAvkoucg.

= ZTOUG avOpwTIoOUG, oL ApPEVES elval (Katd pEco 0po) mepimov 1,2
@OopPES BapvTepol amd Ta ONAeQ.
®



8 7 ¢ s a 3 2 1 mya
B A EEEEE
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‘~ "> Bonobos & Py .,
€0MN WIKKOUL T aTo
S Sahelanthropus mm@ =N n> pn u g
3 » KepoaAn unpaiov ootov
— R Orrovin tugenansis
| — A rtpithecs * Kovtitepa SAKTLAQ XEPLWOV, AVTITAKTO
Sdighatons 7 peyaio 8axtuAo odLov, aAAd TLo
) p— W AUSHAOQITRECUS ETONSS . . .
boedaty |y SVoKauTTO AKPO TOSL
e — s raopithecus dtaress
Feet and hips
partially adapted ‘ i
for bipedalsm
Enlarged cheek S Australopithecus afncanus
teeth and jaws '
Primitive stone
100 Heetstrike . Faranthropus boser
footsteps 1 J
IJ e S Poventivopus robustus *@
L
Masswe cheek teeth | - Paranthropus aethiopicus
and jaws, entarged
chewing muscles
' ‘ - omo habils * @

A Homo naledl

H florevensis
Sightly larger brain (600 ¢c), more vertical face S—lomo

without 4 snout, fingers capabie of precision
grip, ability to make Oldowan stone tools
| — T
\
|
|

Smaller saws and cheek toeth, long legs and |
arched feet well sulted for long-distance hon
walking and runring, larger brain (Homo 3 lSma uctess Phisan g
erectus beains range from 650 < 1o 1200 o), |Neanderthals

Acheuleon tocis

‘»—IDemm:s
Larger brain (1500 cc), stocky build, ornamentaton L —
— /00
\  hedeibergenss
Large brain (1500 cc), small face tucked below braincase, -
rounded cranial vault, small brow ndges, capadity for
figurative art, full-blown language *Hcmo saprens

Zimmer/Emlen, Evolution: Making Sense of Life, 3e, © 2020 W. H, Freeman and Company



O1 AvBpwrTrivol peTaKIVOUVTOl 0T cafdava

- Emkivouvn dwn! Avaykn yia ypriyopn oKEWN Kol CUVEPYATia 0& OUADEC.

- 2TadI0KN MEIWOoN TPIXOPUIag (OXI TPiXwHa), AOYyw avaykng yia e@idpwon, aAAd
dlaTrPNON TPIXWTOU KEPAANG yIa TTPOCTACIA ATTO TNV AUEON NAIOKK OKTIVOBOAia =
oKoupa eTIdeppida

- H 6p0B1a otdon (S1TT0dI1I0HOG)
- EmTpETTEl TOV EAEYXO VIO BNPEUTEC OE JAKPIVEC ATTOOTACEIC (MaKPIVA) 6pacn)
- Eival 1o atmrodorTikn evepyelaka
- EKBETEI HIKPOTEPN €KTOON TOU CWHATOG OTNV AKTIVOBOAI TOU nAiou

- ATTEAEUBEPWIVEL TA XEPIA YIA TN METAPOPA AVTIKEINEVWY, TPOPNC, XProN OTTAWY Kal
EPYAAEiWV

- [poo@Epel eEyaAUTEPN AVTOXN VIO JakpIva Tagidia




AvOpwmovimoctatol/AvBpwmnivol (Hominini)

Ausiralopithecus Australopithecus
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5.0 |
L Ardipithecus

Copyright © 2002 Pearson Education, Inc., publishing as Benjamin Cummings
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Ardipithecus
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e ST—t, %\_

Science, 2009, Vo



Ardipithecus
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A: David L. Brill; B: Carl Buell




OL Stagopol AvBpwtivol tpv v mepiodo twv Homo (pre-Homo
hominids) taflvopovvtal oto yévog Australopithecus (*voTti0G
TiOnkog”)

= O mpwtog Avotparonibnkog, A. africanus, avakoaA@Onke to 1924 amo
tov Raymond Dart o€ eva Aatopeio otn Notio A@pixy).

= ATO avTOV Kol GAAoVG okeAETOVG, 0 A. africanus epmatovoe TOAVWG O€
TANPWGS 0pOLa oTAOT KAl €lxe avOpwTOHop@a XEPLa Kat SOvTLA.

= 00T000, 0 EYKEPAAOG NPTV LOALS TO 1/3 Tou peyeBoug Tov EYKEPAAOV TWV
oUYXPOVWYV avOpwTwv.

= To 1974, éva véo amoAlBwpa, TAnpesg kata ~40%, avakaAv@Onke otnv
meploxn Afar g ABlomiac.

= To amoAlOwpa auTO OVOUACTNKE «LUCy» KAL TIEPLYPAPONKE WG TO VEOD
el60¢: Australopithecus afarensis.

€



Australopithecus afarensis
(HAkila amoAlOwpatoc: 4 - 2.5 ekat. xpovia, East Africa)

1. AVaKOTAOKELT) TOV KpAViov

- Mikpo kpavio kat eyKEQAAOG
(~400-500 kvf. €x.)

- AvBpwTOHOP @O XAAA ULKPO CWHO
(~25-50 kgr)

- Attodn Badion (o (oo modia)

- Mikpol xuvodovTeg, peydiol
Yougiot

- Q0TO00 APKETEG OUOLOTNTEG UE
TOUG XU T{OESG KOl TOUG YOPIAAEG
(év8eln ko ¢ Kataywyng)

woman, red areas are fossil parts
recovered of Lucy ‘

Above—the Afar region in Ethiopia
where the bones of Lucy were found

10



Australopithecus afarensis

Figure 17.11 A: A volcanic eruption 3.6 million years ago in Tanzania preserved

the footprints of bipedal hominins — probably Australopithecus afarensis. B:
The top row shows, left to right, a human footprint, a Laetoli footprint, and a
chimpanzee footprint. The bottom row shows the depth of the footprints. Dark
blue corresponds to areas of greatest depth. Shallow depths are shown on a
gradient from blue to green to yellow to orange. This analysis shows that the

Laetoli hominins had a walking gait strikingly like our own.




Australopithecus afarensis

Upwardly oriented

= s shoulder joint (c)
Lumbar curve (w) y 7%, .\
' N 1 Long arms (c)

\\ Sideways-facing

Large femoral

head and
neck {w) \\ hip bone (w)
/i i
Al s

Partial foot arch (w)

Zimmer/Emlen, Evolution: Making Sense of Life, 3e, © 2020 W. H. Freeman and Company
A: Carl Buell

Figure 17.13 A: Australopithecus afarensis, which lived from 3.7 to 3 million
years ago, likely could walk on the ground but also climbed trees. B: The
anatomy of A. afarensis was an amalgam of adaptations for both types of
locomotion (c: inferred adaptations for climbing; w: inferred adaptations for
walking). (Data from Lieberman 2011)

- Melypa mbnkosdwv Kol
avBpwmoeldwv
XAPOUKTNPLOTIKWV
(81mod0, KAUTUAWTA 00TA
SAKTUAWV)

- Zovoe o€ TeSLASEG
(ouvOnkes cafavag)

- Alapop@won avtixepa
- QUAETIKOG SLHOPPLOUOG
- ZNUadla ToALTIoUOY

- Avamtuén xprong
epyareiwv




Australopithecus afarensis
Right side Front Left side Back

Zimmer/Emlen, Evolution: Making Sense of Life, 3e, © 2020 W. H. Freeman and Company
MPK-WTAP

AnuovpynOnkav vEeg TPOOTITIKEG Yia TNV €M iwon (VEES INYEG TPOPNG, OPETTIKWVY
OVOLWV, EVEPYELAG!) =2 oL avOpWTIIVOL LETATPATINKAV GE EVKALPLOAKOL CapKo@Ayol
(amopevapla vekpwv {WwV IOV 0PAYLAGO KOV a0 AAAX OPTIOHKTIKA) @



Australopithecus

‘Eva Baciko ep@Tna otV TaAXL0avOpwToAoYLla (VAL TTOLOL ATIO TOUG
Australopithicines amotéAeoav eEEAKTIKA adlE€oSa Kal TTOlol ATTOTEAEG AV
oTaBUoVG 0T PUAOYEVETIKY) YPUUUN TTOV 001 YN 0€ 6TOV KAGS0 Twv Homo.

= AVO YEVEQAOYLKEG YPAUUES EQLPAVIOTNKAV LETA TOV A. afarensis:

a) oL eVpwoToL N «pwWHaAaiow (robust) australopithecines pe loxvpa
Kpovia kat Suvatég olayoves Kat SOvTia yio ouvOALM Kal pdomnon
okAnpwv Tpo@wvV (Paranthropus sp. = P. aethiopicus, P. boisei, P. robustus)

B) oL Aemtol 1) «kopPo» (gracile) australopithecines ov £pepav
XAPOKTNPLOTIKA YLA SLATPOPY) LE LOAAKOTEPES TPOPEC.

= QL TTEPLOGOTEPOL EPEVVITEG GUYKAIVOUV GTO OTL OL EVPWOTOL
Australopithecines tav TEAKQ EEEAIKTIKA aSLEE0SA KL TTWGS OL TTPOYOVOL
Twv Homo avikav pdAAov octovg Aemttovg Australopithecines.



H ep@avion twv avlpomwyv

To MAewotoKLVO (~2Mya-10.000BP) elvat 1 emoyn TS ELPAVIONG TWV
avOpwTWwV

e KatwTtepo [MAsiotokavo (~2.5-1Mya): HETAYEVECTEPES LOPPES
Australopithecus, Tpwtes popPes Homo (Homo habilis)

e Méoo [TAelotokaivo (>1Mya-130.000BP): Homo erectus. IIpwteg HoppEg
Homo sapiens

e Avwtepo [TAetotokatvo (130.000-10.000BP): Neanderthals, cUyxpovog
Homo sapiens

wanus A robustus A bolse! M. hobiis M. erectus M. sopiens M, soplens H. sopiens
L (archai) {Neondertol) (modern)



Ta 0 TTpWIHA ATOABWUATH TTOV 0L VO PWTTOAOYOL TOTTOOETOVV GTO YEVOG
Homo xatnyoplomolovvtal ws Homo habilis (=emi5é§iog).

= Ta ammoAlBwpata avtd mokidovv nAKLakd amo 2.5 €wg 1.6 eKaT. ETWV.

= To ouykekpluEvo eld0G elxe TTPOYVADIKEG GLAYOVES KL LEYAAVTEPO
geykepaio (~ 600 - 750 cm?3) amo tovg australopithecines.

= [kavotnta va okap@aiwvel, aAda Badiopa oxedov avBpwmivo

= Y€ OPLOUEVEG TIEPLTITWOELS, Bpednkav pall pe To amoAlbwpata Kol
QALYUN PG TTETPLVO EPYAAELN KOL KOUUEVH 00TA {WwV, EVEELEN OTL KATIOLOL
HeTayeveéoTepol AvBpwTivol elyav apxloeL va XP1OLULOTIOLOVV TO HUAAO
KOL T XEPLO TOUG YL TNV KATAOKEVT) EPYAAELWV.

= Evprjuata kowvwvikng Soung
= AUENO™M TTOCOCTOV KPEATOG 0TN SLATPOPT)

= [TtBavi) avamTLEN CUGTIUATOG ETIIKOWVWVING (EVTUTIWUA TNG EALKAG
Broca o€ kpavia H. habilis)

€



7 million years ago 6 5 4 3 2 1 Today
DIVERGENCE OF HUMANS FROM CHIMPS

I s:helanthropus tchadensis WALKING ON TWO FEET

I Orrorin tugenesis L FRE
I Ardipithecus ramidus STONE TOOLS
B A. anamensis
: B A afarensis (Lucy)
Human Evolution I/ :canus
Because fossils are rare and often in poor shape, I Kenyanthropus platyops
the field of human evolution is in a state of constant B A garhi
flux. This chart reflects current best estimates (as B A acthiopicus
of May 2006) for the range of time during which D . hoise
various species are thought to have lived. Major !
classifications for some groups are hotly debated. I /. robustus
I, . habilis
I H. georgicus
KEY I H. ergaster
M Important developments H. erectus GGG
B Pre-human primates H. antecessor i
B Humans H. heielbergensis [l
GENUS: H. neanderthalensis [l
A: Australopithecus H. floreniensis (the Hobbit) |
H: Homo H, sapiens [l

Robin Lloyd & Robert Roy Britt/ LiveScience SOURCES: Ellen Thomas, Weslevan Univ.; Smithsonian Institution; Washington State Univ.; Talkorigins.org; other reporting



Homo habilis

(HAIKia atroAIBwpdTwyv: 2.8 — 1.6 ekart.xpovia)
- East Africa (Ethiopia, Ledi-Geraru)

- 0 1°¢ giyoupog TpOyovog Tou avBpwTrou - kataokelade epyaleia (“Handy Man”)

XapaKTINPLOTIKA:

Y{og:

‘Oykog kpaviov:
Bapoc:

Kpavio:

AovTiQ:

Epyaleia:

Kpavio (atrouoiddel n katw yvdadog)

2.8 MYA, “LD 350-1"

William H. Kimbel. Institute of Human QOriains. Arizona State lIniversitv

1.0 m

630 - 640 cm?

?

- Atydtepog mpoyvabiopndg

- LEYAAO KOl TIEMAATUOUEVO TIPOCWTIO
- EAGYLOTA VTIEPOPPLA TOEA

- LoXVPT) LYoV, ULKPOL KOTITIPES

- LELWUEVOL TIPOYOUPLOL KL YOLLpLoL

- [TETpva epyadeia




O Homo erectus ytTav 10 TpwTO £(60¢ AVvOPWTIIVWV IOV LETAVACTEVOE EKTOG
™G A@pikng, emokwvtag TNV Aola Kal apyotepa v Evpwmn.
= 'E(noe mepimov 1,8 exat. pe ~500KYA xpovia mpwv.
= AmtoAlBwpata and v Acla elval yvwoTtd pe ovopata onws “Beijing
man” kol “Java Man” (1891).

= 2tV Evpwmm, and tov H. erectus mposkuav oL dvOpwToL TTov eival

yvwotol wg H. heidelbergensis (~700YA) kat amo autoUg oL
Neanderthals (~250kYA).

= YUyKpLvouevog ue tov H. habilis, o H. erectus ntav YmAotepog, ixe
LEYOAVTEPO eYKEPOAO (KaTd pEco 0po ~ 1,100 cm?3), kot e(e PUAETIKO
SLLOPPLOUO OTIWGS 0L VYXPOVOL AVOpwTOL.

= Avaxkdivym ewtiag (~1MYA)

= Kpeatogpayla

XTIOLHO HOVIUWYV KO TOLKLWV

Kataueplopds epyaciog

[Tapdataon mpoodokipov emifBiwong

EEEALEN AdYyov-eTiKOVWVING

Metavaotevon

Australopithecus Homo habilis  Homo erectus Homo sapiens Homo sapiens
robustus neanderthalensis sapiens



Homo erectus

Larger anterior and posterior 4 Balanced head (r)

semicircular canal (r)

Reduced neck muscles (r)
External nose (w, r)

Enlarged vertebral
bodies (r)

Narrow waist (r) Expanded gluteus
maximus (r)

Enlarged hindlimb
joints (r)

Short toes (r)

S lea )
(Eoed o

Strong longitudinal arch (r)

Zimmer/Emlen, Evolution: Making Sense of Life, 3e, © 2020 W, H. Freeman and Company
A: Carl Buell




Homo erectus

Atpvn Turkana, AiBlomia (1984): AmoAiBwpa 1.5-1.6MYA evog 12xpovovu
ayoplov (“Turkana Boy”), 160ek. OPog, AETTTA KL LOKPLA KATW AKPA, OTEVT)
AEKQAVT), LEYAAO EYKEPAAOD, KLALVSPLKO OTEPVO, UIKPT YvaBo kal Sovtia

€



Oldowan
technology
(~3-1.2MYA)

(Tavlavia)
Hammer stone Flake scraper Flake Heavy-duty (core) scraper
Zimmer/Emlen, Evolution: Making Sense of Life, 3e, © 2020 W. H, Freeman and Company
Pointed hand axe Ovate hand axe
Xp1non TETPLVOV
EPYUAELWV
The Acheulean toolkit

(~1.8MYA - ~100.000YA)

Cleaver Cleaver

Homo erectus

(Appkn, Acia, Evpwmn)

Zimmer/Emlen, Evolution: Making Sense of Life, 3e, © 2020 W. H. Freeman and Company @



Homo neanderthalensis

= 'E(noe otnv Evpwmn kot ot NA kat A Acla
= 400.000 (amoAtbwpata) pe 40.000 YA

= Aev apibunoe moté meploocotepa and 100.000 dropa

= 1856, Neander Valley, Germany

= AvakaAvmtetal to 1° kpavio Neanderthal

Homo Sapien

O 6pog Neanderthal ypnowuomoleital mA€ov yia
VO VTTOSNAWGCEL TOUG avBPWTTOUS IOV £(noav
otV Evpwmn and ~250.000-40.000 YA.

= AmoAlBwpeva kpavia Katadelkviouy TwG oL
Neanderthals ciyav eyké@aio 1000 peydAo 660
TOV oVYXPOVOU avOPWTIOU, aV KL PE EAXPP WS
SLAPOPETIKO oXTUA.

= Ot Neanderthals 1jtav o€ YeEVIKES YpAUUES TTLO
oTiapol amod Toug cUYXPOVOUS aVOPWTOUG.




NEANDERTHALS VS HOM0 SAPIENS

= Y{yog ~1.5m, Bdpog ~84 kgr

= MeyoAUTepn HUTN, KEQAAL 00TA Kl HUEG
= Oykodeotepol, o duvatol amo Tovg H. sapiens
= ATTOTEAECUATIKOL KOl KOAK TTPOCUPLOCUEVOL 0TO KPUO TEPLBAAAOV
= MeyaAUtepes opOBatpikes koyxes (ibavwg kaAvtepn opagn?)

= Atydtepo evkivntol
= Kovtda akpa kot @apSLEG AeKAVEG

= [TowktAlo TpoPNG

= Koyt {lwwv

= [KavOTNTA AUTOEKPPAOTG
= Koopunuata, teAetoupyika




NEANDERTHALS V3§
HOMO SAPIENS

Side by Side
With an Ancient
Relative

between It and modermn
humans

LIMB BONES
Thick-walled

HAND BONES
Robust

Low BRAINCASE High

Large —— NASAL APERTURE = Narrow

»— Long COLLARBONE == Shorter

Cyfindrical
RIB CAGE

.

N

'-
)
/

Smaller
JOINT SURFACES
Large

Long
LOWER LEG
Short

| Thin-walled

HAND BONES
Slender




AV0 EVAAAAKTIKEC VTTOOEGELC £x0UV SLHTUTIWOEL Y TNV
TIPOEAEVOT) TWV AVATOULKA OVYYXPOVWV AVOpWTWV:

A. To povtéAo TG TOAVTOTILKIG EEEALENG
(multiregional hypothesis), cOupwva

LLE TO OTTOL0 0L GVYXpOVOL AvOpwTIOoL

eCeAlyOnKav TaPAAANAQ OTIG TIEPLOYES
IOV KA TOLKOUVTAV OO TOUG VTOTILOUG

TANBLvoUoVG Tov H. erectus.

Me Bdaon avth N Bewpnon, 1) TEPACTLA

YEVETIKN OLOLOTNTA LETAEY TWV
oUYXPOVWV avOpwTIwV elvatl
QTIOTEAECUA TNG TIEPLOTACLAKNG
SO TAUPWONG LETALY YELTOVIKWYV
TANOLVOUWV.

Homo sapiens

African European Asian Australasian

Interbreeding -

1-2 million
years ago

Homo erectus
in Africa

(a) Multiregional hypothesis

Copyright © 2002 Pearson Education, Inc., publishing as Benjamin Cum@



B. To povtédo ¢ €€660v amo v Agpikn (“Out of Africa”) 11 n vma0eon
QVTIKATAGTHOTG, VTTOGTNPileL TTwS 6AoL ot Homo sapiens 6g 0AOKANPO TOV
KOO0 eEeAlXON KAV WG ATTIOTEAEG U EVOG SEVTEPOV UEYAAOL KULATOG
uetavaotevons Homo sapiens ektog A@pikng, Tov cuven ~100.000 YA.

Homo sapiens

African European Asian Australasian

AvTi) 1 LETAVAOTEVOT) AVTIKATECTIOE TTAT|PWG
OA0VG TOUG TOTILKOVG TTAN|BuouoVUG Homo sp. Ttov
TIPOEPYXOVTOV ATIO TA TIPWTH LETAVACTEVTIKA
kOuata tov Homo erectus.

100,000
years ago

Homo sapiens
in Africa

Kot ta 600 povteda avayvwpi{ovv
TNV TTPOEAEVOT TNG AVOPWTOTN TG
aTo TNV AQPLKY)

Homo erectus
in Africa

(b) “Out of Africa” hypothesis

(replacement hypothesis) Copyright © 2002 Pearson Education, Inc., publishing as Benjamin Cummin@



0UT OF AFRICA THEORY

=>1 MYA
= O Homo erectus NeTavaoTEVEL EKTOG APPLKNG Kol EEEAICOETAL OE
TANBvopovg Neanderthal

= OLevamopelvavteg mAnBvouoi tov Homo erectus otnv A@pikn
eCeAlooovtal oe Homo sapiens
Migr*a:tion of Homo Sapiens

= AtoAlBwpata Homo sapiens aration of Homo Sapie
otnv Agpkn armod ~300.000 YA :

(Morocco)

}

-
-

FE22.000 y.a. :

\/ 00 .a\. J i ‘
o \§

Y N
80,800 y. &DDUC' A, DGD .
\Mn\“ ¥ y.a

““‘» g P |

= 100.000 YA (¥ 200.000 YA) < T ‘ b .

Ot AvOpWTIOL LETAVAGTEVOVV EKTOG J\R e e L‘ oy

A@pKnG Kal TTAAL avTIKOAOLOTWVTAG i 0 ) 4
dAAovg AvBpwTivoug. ;

v

40,000 y.a.




AQX2ZA

= Yoeld€g 00TO
= Emitpemnel otov avBpwmo va TTapayeL plio vpeior YKARO 1YWV
ATOPALITNTWY Yo TN YAwooa (EvapBpog A0Y0oG) Kol TNV EMIKOWVWVI

= FOXP2
= “Language gene”
= YTeLOULVO YL TN YVWOTIKY IKAVOTNTA TWV v poTTwVv va

avTIAaufdavovtal pia cuvBetn YAwooa (Aettovpyla eyke@aAov)

= Kat ta §Vo avwtépw v pyav otoug Neanderthals. MidoVoav,
WOTOO0O, KATIOLX YAwooo?




AQX2ZA

(o

_ _ macaque

| IR orangutan

I qorilla
I chimpanzee

substitutions:

O Asv

@® ES0D FOXP2

® T320N IS  Neanderthal KatevBvovoo
@ N3425 eMAOYT

ICTSIIN  modern human

Strachan - Genetics and Genomics in Medicine - Chapter 4: Principles of Genetic Variation, Figure 4.10 @



[TOAITIXMOX

= Kowvwvikn povasda
= ATTOTEAOVVTOV ATIO LEATN TNG EVPVTEPNG OLKOYEVELNG
= ®povTIlay TOUG APPWOTOUG KOL TOUG TIANYWUEVOUG
= ZoUoav KUpLwG LECH OE OTINALEG

= 'OTtwg oL cVYXpovol avBpwTOL. ..
= ['vwpllav Twe va XpNoLUOTIO)CGOVV T QWTLA

= Kataokevalov cUVOETES TPOCWPLVEG KATAHOKEVEG YIX KOTAPUYLO OTOV
LETAVACTELAY

= 'Eydepvav {wa




TADEX

= Ot tpwTOol AvBpwmives OV Elval YVWoTO OTL evta@ialov TOUG VEKPOUG

= Agv €lVaL YVWOTO €AV EMTPOKELTO YLt TEAETT 1] ATAX YLVOTOV TIPOG ATTOPUYN
TwVv (WwV BNpevTWV

= Tapeg pe ToOAAG dtopa
= JUVNOWGS HEo 0€ OTINALEG/TTETPLVA KATAPUYLX

= Mepikol TO((pOL nrav YEUOUEVOL UE AVTIKEIPEVA KoL AOVAOVS L
(omo)u@wusvn yVpn)

= Eoxeppéva 1) ox1? Av vai, Tote NTav tkavol yia avwtepa emimeda okeYmg,
oLUBOALOUO Kol TIBaVWE YAwooo

= [Ieplotaoclakog KavviBoaAlopds (onuadia KOTr G 0T 00TA TWV VEKPWYV ATIO
TETPLVA EPYAAELR)




VYK pLot yoviSiwpudtwv Homo sapiens & Neaderthals

QI The 2022 Nobel Prize in Physiology or
Medicine

H. sapiens . Chimpanzee
Neanderthal Denisova

- I
bene ﬂn’ﬁene log

Neandertal - I miltion

L 7 million

Figure 2. A. Pdabo extracted DNA from bone specimens from extinct hominins. He first
obtained a bone fragment from Neandertal in Germany, the site that gave name to the
MNeanderthals. Later, he used a finger bone from the Denisova Cave in southern Siberia, the

"for his research in the field of genomes of extinct

site that gave name to Denisovans. B. Phylogenetic tree showing the evolution and hominins and Kuman cvolition”
relationship between Homo sapiens and the extinct hominins. The phylogenetic tree also Date 3 October 2022
illustrates the gene flows di A B

5 EBERT RURIR FRAEA BTRER CRIRT 4000 PER) DEREE ORI RS NIR VNN EIRE AR DR

[T:

Green et al. Science 2010




Homo sapiens & Neaderthals otnyv EAAGSx

Apidima 2
(~170.000 YA)

Neaderthal

Apidima 1
(~210.000 YA)

Homo sapiens

Av 1) xpovoAdynomn elvatl cwoTh, TOTE TTPOKELTAL YL TO APXULOTEPA ‘
amoAdwpata otnv Tteptoxn TS Evpaciag mov vrootpilovy v 5 W
amoym 0tL ot Homo sapiens eEamAwOnKav eKTOG A@PLKNG aKOuUN oY
vopitepa o’ OTL TIoTEVAUE PEXPL TTPOCPATA. @ o

NedanoAn
Bolwy,

Aegva

Nelpaag



Homo sapiens sapiens - Homo neaderthalensis - Denisovans

DENISOVANS NEANDERTHALS ANATOMICALLY MODERN HUMANS
Altai  ElSidrén  Vindij ° & &
al 1aron inaija oL \0 "a? Q
(Siberia) (Spain) (Croatia) ?7? o © & ¥ R
| _J
4

RUSSIA

4

1-2% (}‘
Neanderthal DNA \
i

O Denisova Cave

N 1-6%

..:") Denisava DNA

8

H. sapiens

Figure 3. Paabo’s discoveries have provided important information on how the world was
populated at the time when Homo sapiens migrated out of Africa and spread to the rest of
the world. Neanderthals lived in the west and Denisovans in the east on the Eurasian
continent. Interbreeding occurred when Homo sapiens spread across the continent, leaving
traces that remain in our DNA.




Puerto Rican [ W Neanderthal
Colombian ]
Iberian (Spain) [INEEEG_—
Toscani (ttaly) I Unclassified
British [
NW Eurcpean (Utah) [ |
Finnish IR
Mexican (Los Angeles) IR
Gujarati Indian (UK) IR
5ri Lankan Tamil (UK D
indian Telugu (UK) I
Punjabi (Pakistan) [——
Bengali (Bangladesh) S
Peruvian [
Kinh (Vietnam) —
Chinese Dai [N
Japanese (Tokyo) I
routhern Han Chinese .
Han Chinese (Beijing) [N

B Denisovan

Papuan I
i ' ' i '
0 20 40 60 80

Mean detected archaic sequence per individual (Mb)

YmoAoyiletal mws 1-4% tov yoviSiwuatog twv Evpaciatwy gxel mpogdevon amd toug Neanderthals.
Emtiong, 6% tov yoviSiwpatog twv ABoplytvwv g Avotpaliag kat ¢ [ToAvvnolag/Medavnoiag
ExeL Ipogdevon amo toug Denisovans (1 kot amd Eva TPITO - AYVWOTO TPOG TO POV — 160G IOV
ouvvuTmpée xpovikd). Etkaletal 0t vapén autol Tov YoviSLwUAaTog o@elAeTal oty VTTaPEN
TEPLOTATIKWYV EMIPELELOG KAl YOVISLHKNG poT)G ota Tponyovueva ~100.000 xpovia.




1=/ -1« 74 Neanderthal Genes in Modern European Genomes

Phenotype

Faster blood clotting

Innate immunity

Tobacco use disorder

Thiamine (vitamin B1) transport

Urinary problems (infection,
incontinence, bladder pain)

Actinic keratosis

Depression

Genes

SELP (P-selectin)

TLR1, 6, 10 (Toll-like receptors)

SLC6AT1T (solute carrier family 6 member 11)

SLC35F3 (solute carrier family 35 member F3)

STIM1 (stromal interaction molecule 1)

Circadian clock genes

Circadian clock genes

Hypothesis

Benefited Neanderthals in healing from injuries and
surviving childbirth. In longer-living modern humans,
faster clotting might cause stroke and heart attack.

Receptor variants alert immune system to respond to
microbes and parasites present 100,000-550,000
years ago. Today they may increase risk of allergies,
autoimmunity, and inflammatory diseases.

Impaired ability of neurons to take up gamma-
aminobutyric acid, a neurotransmitter, from synapses
in brain’s addiction center.

Protein transports vitamin to intestines to metabolize
complex carbohydrates that were common in
Neanderthal diet, but comprise far less of modern
refined-carbohydrate diets.

Neanderthal variant not expressed well in brain parts
that control bladder function.

Neanderthal adaptations to natural patterns of daylight
at higher latitudes predispose modern humans to these
precancerous skin lesions.

Gene variants that cause depression in modern humans
are closely linked to circadian rhythm genes that had
different variants in Neanderthals.

Human Genetics: Concepts and Applications,
McGraw Hill, 13 ed., 2021

€



Homo sapiens sapiens

Big brain

Single genes, copy number
variants, and gene expression
Speech patterns contribute to

FOXP2 gene human cognition.

(- - ~ ~ e — Bare skin
Z . J Silenced keratin
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A 5,200-year-old man. Hikers discovered Otzi the Ice
Man in the Otztaler Alps of northern Italy in 1991.
AFP/Stringer/Getty Images
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ALTERED ENVIRONMENT

Reduced sunlight (low UV
exposure)

ADAPTATION AND ITS EFFECTS

decreased pigmentation; decreased melanin in skin allows more
efficient transmission of the depleted UV to a deep layer of the
dermis, where a photolytic reaction is needed to synthesize
vitamin D3

ASSOCIATED GENETIC VARIANTS

an SLC24A5 variant (replacing the ancestral alanine at position
111 by threonine) is prevalent in European populations as result
of a recent selective sweep (see Box 4.3)

High-altitude settlements
(low O3 tension)

in Tibetan® populations lowered hemoglobin levels and a high
density of blood capillaries provide protection against hypoxia

variants in EPAS1, a key gene in the hypoxia response

Malaria-infested
environments

alterations in red blood cell physiology, affecting transmission
of the mosquito-borne parasites P. falciparum or P. vivax and
conferring increased resistance to malaria

pathogenic mutations® in HBB or G6PD for P. falciparum malaria;
inactivating DARC variants that do not express the Duffy antigen®
in P. vivax malaria

Lifelong intake of fresh milk

persistence of lactase production in adults, allowing efficient
digestion of lactose

the —13910T allele about 14 kb upstream of the lactase gene, LCT

High levels of dietary starch

increased production of enzyme needed to digest starch
efficiently

high AMY 1A copy number (Figure 4.11)

Strachan - Genetics and Genomics in Medicine - Chapter 4: Principles of Genetic Variation, Table 4.4
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Shaping Humanity:
https://www.youtube.com/watch?v=ru8ifph g9o

o Be Smart-

Where Did Humans Come From?:
https://www.youtube.com/watch?v=WD9AYN7]nFM&list=PLsmqgegKj7M-
pS2SyV82Y4CGyihKLCW35w&index=1
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- Ardipithecus ramidus

- Australopithecus afarensis
- Australopithecus africanus
- Homo habilis
- Homo erectus
- Homo heidelbergensis
- Neanderthals

- Homo sapiens
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Why Are We The Only Humans Left?:
https://www.youtube.com/watch?v=dbHj-Q1FT;8&list=PLsmgegKj7M-
pS2SyV82Y4CGyihKLCW35w&index=2

(Ewg to 6:10, petd akoAovBel Stagnuion xopnyov)
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Once modern humans began their migration out of Africa some 60,000
years ago, they kept going until they had spread to all corners of the
Earth. How far and fast they went depended on climate, the pressures
of population, and the invention of boats and other technologies. Less
tangible qualities also sped their footsteps: imagination, adaptability, MAP: INTERNATIONAL MAPPING
and an innate curiosity about what lay over the next hill. N WeLLe i Sare NATLRAL HSTORY MUSELMLONGON:
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https://en.wikipedia.org/wiki/Pre-
modern_human_migration#/media/File:Expansion_of farming in_western_Eurasia,_9600%E2%80%934000_BCE.png




NeoAlOkn (Yewpyikn) emavactoon

1. Tewpyla kol KOAALEPYELEG

2. E&nuépwon @utwv kat ortnpwv (Yewpyla)
3. E&nuépwon {wwv (ktnvotpopia)

4. Moviun eykataotaon Twv TAnduvouwv
AA\ayég otov TpOTo (WNG:

o Alatpo@ikeg ouvnBeteg (avoyn ot AakToln, avoyr) ot YAOUTEVT, TTEYT)
AUVAOVX WV TPOPWV, AVENCT ATIOPPOPTNONG OPLOUEVWYV AULVOEEWV)

o AvOeKTIKOTN T 0€ AOLLOYOVOUG TTapdyoVvTES (TrY, EAovooia)

o EEEALEN Yyvwplopdtwy TTov EVVOOUV TNV APUOCTIKOTNTA

EmtakoAovba:

o Néool emTikoV VO TIHHATOGS (KOLALOKAKT, CUVOPOUO EVEPEBLOTOV EVTEPOL)
o AvEnuevn xoAnotepoAn =2 mayvoapkia, Stafnmeg & emMIMAOKES AUTOV

o AAAepPYIEG KL UTOAVOOCN VOOT)LOLTOL

o ASUVALO AVOCOTIOWTLKO, ETIPPETELA OE AOLUWEELS, Kapkivog (7)
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Figure 15.2 Microevolution and macroevolution.
Microevolutionary changes, such as variants of the FOXP2
gene, enabled humans to speak. Larger-scale changes
separate us from our closest primate relatives. CAROLINE
SEIDEL/DPA/AFP/Getty Images

mgeorgit@mbg.duth.gr
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