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Meoolwikog ALwvoLg
Tplaowkn (250-228 ek.x.)- lovpaoikn (228 -144 ek.x.)-Kpntidwkn (144-65 Kk.X.)

H {wn otn OaAacoa

Ot oppwviteg eudavitlovv  uvPnAn  mowlAotTNTQ,
ouvexiletal n Stadopormoinon Twv Paplwv EVw KATA TNV
loupaolkn mapatnpeital eviovn Owadopomoinon Twv
BaAaocowwv opadwv (paAdkia, Yapla, KapKLoeLwdn).
Eudavion Twv yaotepomodwy




Meoolwikog Alwvag

Tplaoikn (250-228 ek.X.)- loupaoikn (228 -144 ek.x.)-Kpnmidikn (144-65 eK.X.)

H {wn otn §npa

EMiKpOTOUV TA YUVOOTIEP AL

Eudavidovtal ta mpwta ayyelooneppa (130 ek.x.)
Endavidovtal oL cUYXPOVEC TAEELC TWV EVIOUWV

AMNAentidpaon twv 6Uo opadwv (emikovioon)
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Meoolwikog Alwvag
Tplaoikn (250-228 ek.X.)- loupaoikn (228 -144 ek.x.)-Kpnmidikn (144-65 eK.X.)

2novOUVAWTA TNG ENPAC

Aladpopomoinon Twv oUVIWTWVY
Ta Ao dwta SlapopomolouvTol EVTOVOL:
ATIO TO apxocaUpOpopdO TPOKUTITOUV Ol
dewooaupol




Taélvounon Twv oUVIWTWY PACEL TWV
KPOVLIOKWV TPNUATWV

AvapLdwta

|

Avodwta

Ao Ldwtad / \ 2uvadbwta




[MpoeAevon kat €EEALEN TWV AUVIWTWV

e JuvOEovTOL OTEVA LIE
TouC avBpakooaupouc
(oL omtotot AEN eiva
MPWLLLOL EPTIETAL).
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 OLavOpakooaupol NTov
LKOLVOTTOLNTLKOL
NPOCOPLLOCHLEVOL OTNV
XepooBLa {wn Ko oL B a0 -
TEPLOOOTEPEC LOPPEC  Diadectes sp.
NToV EVIOLOPAYEC.




Alapopormolnon TwV AUVIWTWVY
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Mottt e€adpavioTnkav oL
dewoocaupol;

Kata tn dtapkela tou Kpntibikou
Kol Tou Tpltoyevouc (yupw ota
65 eK.X.) eEAafe xwpa pollkn
eCadpavion mMoAAwV {WIKwV
OUAOWV LLE TILO YVWOTN EKELVN
Twv dswvoocavpwv (K-=T
extinction event).

H dwtoouvBeon meplopiotnke
LLE QLECO AVTLKTUTIO OE OAOUG

Mua «Bpoxn aotepogldbwv» mou TOUG KPLKOUG TNG TPODLKNG
EVEPVOT(OLHQ«C- Eviovn , aAvoidac. Ta mo peyadocwuo
ndalotelakn dpaoctnplotnta {00 SEXTNKAV TIC 0EUTEPEC
datvetal OtL aA\olwoe GUVETIELEC.

SdpapaTIKA TNV cUOTOON TNG
ATHOOOLPAC TOU TTAQVITN UE
QTIOTEAEC AL VOL ETINPEAOTEL
evtova n (wn otn n.



e JUudwva e oAAOUC
TTOAOLLOVTOVTOAOYOUCG N
QUENUEVN TTApOLCLA TWV

UTTEPLWO WV AKTIVWYV TIPOKAAECE N\ ' PN SIVE YOURSELS

npofAnuata otnv 0pacHn Twv D W MAMMAL/ wE W
] ] 7 2 2 L4 FEND OFF THE

LopPwv ekelvwv (wng mov dev \ /" 7\ rETE2ATS/

Ltopouoayv va TG amopuyouv.
e OLTmAEOV peyaAoowoL
dewooaupol «enabav
KOTOPPAKTN» Kol OV
Luopouvoayv va tpadouv.
e OLTILO ULKPOOWHOL ETILRLwoav
YLOL TTEPLOCOTEPO XPOVLKO

6L(5L,0'Er] Ha oAAG 0To TEAOC 6£’v NEVER FORGET

HITOPECAV VA TIPOOCAPHOGTOUV 12/21/65000000 b.c.
oto S1adpopPETIKO TePLBAAAOV tilerest
nov eykaB1dpuOnkKe.




Kottvolwikoc Awwvalc
MoaAatokavog 65-55 ek.x

O NmeLpol apxillouv va oilpvouV tTn GNUEPLVH TOUG
Hopodn.

Eudavidovtal oAa ta aptiyova duta.

Ta Mtnva dtadopomolovvtat Kot KataAapfavouv
VEEC OLlKOBOEOELC.

OL teploootepPeC opadeC Ntnvwv epdavidovtal oto
neoov tou Katvolwikou.



Kotvolwikoc Awwvag
Hwkatvog 55-35 €k.y.

* Epdavidovral ta peyala OnAaotika Kot kataAapfavouv
TLC OlKoBEoeLC TwV delvooaupwv.

e Eva yeyovoc mou €dwoe peyaAn wlnon otnv e€EALEN
TWV HeyaAwv putodpaywv OnAaoTtikwyv NTov N epdavion
TWV Aypwotwdwv GuTWV.




OnAooTtika vs. dElvooaupwyv

* MpooPaon oe
SLaPOPETLKEC OPETTIKEC
TUNVEG.

* Mwpotepo peyeboc —
XOLULNAOTEPEC

EVEPYELAKEG QAMAITAOEL Euduia...
AOYW EVSOG«?DHLGC T e AVOOOTIOLNTLKO GUGTNMOL
TOUG putoPayous * Auvatotnteg e€anAwong

EKTIPOOWTIOUC



Kottvolwikoc Awwvalc
OAwyokouwvoc 34-23 ek.x

e Avarmtuén twv popoutodopwv otnv AucTpoAia
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Mpoocoxn!!! Ta
LLOVOTPNOTAL ELVOLL TIOAU
apxatotepal!!




Kottvolwikoc Awwvalc
Mewokatvog 23-5 ek.x

 MeyaAn avamtuén tTwv utoPaywyv Kol Twv

Bnpevutwv TOUC.
e Jynuoatomoinon Tou

eAAOLOLKOU YWwpPOU.

Late Burdigalian - Langhian (17 mya)




Kottvolwikoc Awwvalc
[MAeLOKallvog 5-2 eK.x
e Yynuatilovtal ta lpaAaia.
 Eudavion twv AvBpwnidbwv.

e H votia ApepLkn evwvetol HeE TtV Bopela otov LoOLO
Tou Mavapa.

* H mapamnavw evwon €lxe cav AMOTEAEGUA TNV
elofoAn twv NMAakouvvtopopwv otnv N. ApepLkn.



Kotvolwikoc Awwvag
[MAelotokatvog 2-0.01 ek.x

* MNMayetwvec oto Bopelo Hulodaiplo

oy TN @u_&z \‘ sa w‘ u;’&
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Kotvolwikoc Awwvag
OAokawvoc 10.000-onpepa

Emikpatnon tou AvBpwrt
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Ol avOpwriveC eTILOPACELC
glval LOYUPEC NON TIPLV OO
TNV AYPOTLKN EMAVAOTOON.
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Aladpopormoinon Twv ONAACTIKWV
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EANeWP N KpLKWV...

e JUuPwva pe TNV KAaokn dtapBvikn Bewpnon, Ta vea 16N
TPOKUTITOUV amto tn fadulaio cuocowpevon VEWV
XOLPOKTAPWV.

* Opwc exouv apatnpnBel «ekpnéelc» eldoyeveonc mou dev
ocupBadilouv pe TNV MEMATNUEVN, XWPLE LAALoTA VoL
UTTOLPXOUV CUVOETLKOL KPLKOL.

e AUTO T0 PoLvopEVIKO Ttapadoéo e€nyeltal amo tn Aeyouevn
E0TLYMEVN LOOPPOTILAL.



Kartolec Evvolec...

O puBpoc petaAaéipotntac Bewpeital otabepoc KATW
armno otoBepec mepPANNOVTLIKEC CUVONKEC.

EtoL eva e€eAlooopevo cuotnua tpododOoTELTAL UE VEEC
netaAlaéelc pe otaBepo pubuo.

H oglpd VEWV XOpaKTAPWV NoU TIPOKUTITEL SOKLMALETAL QTTO
TNV PUOLKN ETILAOYN KOl LOVO EKELVOL TTOU eTtLAEyoULV Bal

dtatnpnBouv Kal (lowcg va) avTutpoowItEUTOUV OTO OPXELD
AMOALOWHATWV.

O g&eAKTLKOC pUOUOC adopd 0T oUXVOTNTA ERPAVLONG
VEWV METAANAEEWVY O€ eva MANOUGCO KOl YEVLKAL
uetoBarAetal.



O g&eAIKTLKOC pUOUOC HImOpPEL va TTApOEVEL OTAOEPOC €AV:
1. Ot petaAAagelc elvoll oudETEPEC
2. To teptBaAiov eival otaBepo

3. OAec oL petaAlaelc mpokaAouv otov iblo BaBuo tnv
dpaon tnN¢ dUCLKNG ETTILAOYNG



ATtokAlvovoa e€amAwon N AKTWVWIN
POOCOPMOYN N AKTIVWTN TPOCAPUOOTLKN
Sdlapopormoilnon...

Avadepetal otn dltadpopornoinon o€ SLOPOPETIKEC
OLKOBECELC ELOWV TTOU TIPOEPYOVTOL ATIO EVAV KOLWVO
POYOVO.
ATtO €vav opxLko tAnBuopo nponABav rtoAot aAAot
TIPOCOPUOCLLEVOL OE SLAPOPETIKOUC BLOTOTIOUC UE
QTOTEAEOHO VO TIPOKU P OUV OTNV MTOPELD VEQ ELON.

Oa npemeL BEPaLa va LKAVOTIOLOUVTOL KATIOLEC OVOYKOLEC

ouvOnkec (blaBeopotnta Tpodnc, amouoia aAVTaYwVIoTWVY
Kol Onpeutwy, MoLKIALa BLotomwy).

H €kpnén tnc KapPplou rmiotevetal OTL MPOEKUPE KATW ATTO
TETOLEC oLVONKEC.



Awapopornoinon tnc Drosophila otn XaBan

 To vnoLa TTOU OITOTEAOUV
10 ApXLITEAQYOC TNG
XaBanc Ntav eEVWHUEVD O€
EVOL LEYAAO OPXLKO VNOL.

* Hyeswypadia Opwe TG

Xapanc aAlaée dpapatika

WC OUVETIELOL EVTOVWV
VEWAOYLKWV POLVOUEVWV.

e Etol, peta amo
kataBubBiloeLc Ko
avadUOELC, TO APYXOLOTEPO
VNOL TOU CUUTTAEYUOTOC

£XEL NALKLOL TTEPLTTOU 4 €K.X.

Ta €lbn ov eixav 6N
ETIOLKLOEL TO ocvoTNUA
akoAouBnoav pa oeLpa
LETAKLVNOEWV.



MpLv amo 4 €K.X. Ol TIPWTEC
LUYEC EpTOOOV OTO
apPXALOTEPO VNol.

Picture-winged
Drosophila

OwmAnBuopot Tn¢
noAoiovoou epdavnoov
LLE TOV KALPO LA
dlapopornoinon o€

l Youngest
island

QTIOMLOLKPUOMEVOUC Sl insiaiee
n)\neuouf)ﬂq (amopovwon  y4on otV kavéTTd TOUC YL
blaomopag) EVEPYNTLKT SLaoTIOPd OL HUYEC

O EMOLKIOPOG TWV VEWV UItopouoav va EMOLKICOUV Ta
vNolwv (LETA TNV VEOOXNMUATL(OLEVA VNOLA E
KOTATUN O TOU TaAaLo) QTTOTEAEOUA LAl EVIUTIWOLOKN
EVETELVE TNV QITOUOVWON Stapopormoinon

KOLL TN YEVETLKN TIOLKIALL
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H yyBuonavida twv adpLkavikwv Meyalwv

>TLc Aipvec Victoria kat Malawi Alpvwv
(oUV TTOAAEC eKATOVTAOEC
evONUIKWV Paplwv tng
olkoyevelag Cichlidae.

H Alpvn Blktwplol oxnUaTioTnKe
npv amo 1 ex.x. aAAd
daivetal otL tpv amno 12.400
Xpovia anoénpadnke
AN PWC.

Dome Boundaries

2UVETTWG 0 €EEALKTLKOC XPOVOC
nov eiyav otn 61abeon Toug
T Papla NTav nepimou
10.000 xpovia!!!




2TN AlLvn uTtnpxoV L acEq s |
nepl ta 300 ' ﬂ
eVONULKA €L6N Kot J‘>/
QPKETA AlyOoTEPQ
OTLC VELTOVLKEC
ALLVEC.

Okcéan
Indien
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H uEVdM SLQCIDODOT[O'U]OT] TWV EL6(1')V ACADEMY AWARD* NOMINEE t

BEST DOCUMENTARY FEATURE
guvonOnke amo tnv uPnAn notkAla ClE)
Blotomwy oTLc AlpVEC.

O £VTOVOC EVENULOHOG OVTLKATOTITOITEL [ “",""f"f:,:::‘:f“:_
TNV EKUETAAEVON, LEOCW KATAAANAWV
TPOCOPLIOYWV, OAWC TWV
SLOPOPETIKWV BLOTOTIWV. :;".:m:.“.:.:mm

“S MAUNTING, SEANTIFULLY NADE REALITY CHECK
WELL WORTH WAKING B7 10.°

“A BORRIFTIE ViSION SF GLOBMIATION
cow ﬂm ANUCL”

‘A WSTURSINE, IYT-SPENING FiM."

AUCTUXWC N ELOAYWYN VEWV
eldwvV arelAel To HEAAOV TNC
WOLaitepnC AVTNG
LxOuomavidac.




Eotwypevn Loopporia

* JTLC YEVEAAOYLKEC YPOMLEC KATAYPADOVTOL LKPEC LOVO
dladopec oto apxelo amoAlOwpaTwy peoa o SLaotnuo
TTOAAWV EK.X.

* JUXVA OPWC TTPOKUTITOUV VEEC LOPPEC, LETA OTTO LEVAAEC
NEPLOSOUC XwPLS aAAayeC, OLXWCE VAl UTIAPXEL CUVOETLKOC
KpLKOC.

* OuEldrege kot Gould (1972) ovopoocav auto To MPOTUTIO
E0TLYMEVN LOoOppoTtia (A\OYyw TOU AITOCTIACUOTLKOU TOU
XopakTnpa) Ko To avrutapeBalav otnv Babulola yeVETIKNA
aAAayn.



H e.L. Baoiletal otnv maAalotepn Bewpia TNE MEPUTATPLOG
eldboyeveonc™® touv E. Mayr (1954).

H kUpLat €€EALKTLKN VPO TIPOXWPO LE YPYOPOUC
pUBLIOUC 0€ HIKPOUC ATIOMOVWMEVOUC TANBUGOUC
nopAAAnAa LE TNV ATIOKTNON OVATTOPAYWYLKNC
QTOOVWOoNC.

O veoc TUTIOC ETEKTELVETOL OE EVPUTEPN TIEPLOXN HEXPL VA
QTOKTNOEL peyaAUTtepn e€amAwon Kot adBovia wote
TEALKA VA «ortolBavaTIoTELY OTO apXELO ATTOALOWLATWV.

Erteldn to kabe eldoC MapaAMEVEL OE OTATIKN KATAOTOON, Ol
TAOELC YLt LOPPOAOYLKEC aAAaYEC SEV Elval CUVETEL

QVAYEVETIKWV aAAaywVv aAAQ amoTEAECUA ETILAOYNG
LETOEL TwV ELOWV.



2 NUELwvovTal Ttepiodot TToAU ypriyopnc
LLETOTOTILONC TIPOC HLo VEQ oTtaBepn pLopdoloyia.

BaBuiaia yeveTikry aAAayn EoTiyuévn IcoppoTTia

S
13

Time

«—— Morphology ——» <+—— Morphology ——»

(a) (b)
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Stable environment

\

o Rapidly
changing
environment

uonn|oas
uonn|oa?
uonn|oas

2UUPWVOL LE TO TTPOTUTIO TNC
£0TLYMEVNC LOOPPOTILOC OL
toxelec aAayEC g e

Phyletic Punctuated

GU IJ,Bai,VOUV C')Tav Ol_ Gradualism equilibrium

nePLPAANOVTIKEC OUVONKEC
uetaBailovral paydaia.

AvtiBeta o€ otaBepec 000 évac MANBUGUAC
OUVONKEG EMIKpATEL HLa TIOPOPLEVEL ULKPOG KalL Ol
LOKPQ TIEPLOOOG YEVETIKNG  guyvoTNTEC AAANAOUOPPWY
otaBepotntac mou LeTaBAAAOVTOL, OL VEEC
KaAeital otaon. Hopdég dev mpoAaBaivouv va

adrnoouV To artoALBWUATLKO

TOUC QTMOTUTIWHLOL
(atttoAoynon tng otaonc)
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* To pneyeboc tou mAnBuaopoL mou Ba amopovwOEeL eivat
ONUOVTLKO KaBwC¢ o€ pkpou ¢ MANBuooUc SlamotwvovTol
ONUOVTLKEC SlapopEC 0TN oUXVOTNTO TWV AAANAOUOpP WV
QO YEVLAL O€ YeVLA (YEVETLKN TTapEKALON).

* Etol o pikpoc amopovwpevoc ntAnBuopoc dladopormoleital
QIO TOV APXLKO (e cwpevon HETAANAEEWV) Kol TEALKAL
eEellooetal oe veo eidoc (apyxn tou Wdputn).

@
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H veotepn OLatumwon thS EOTIYUEVNC
LOOPPOTILOC

Ta patvopeva YEVETIKNC TTApEKALONC SV Hmopouv va
SkatoAoynoouv PeyaAng Ektaonc ELOOYEVETLKA YEYOVOTO.

Ot Eldrege ko Gould emavadiatuniwoav tn Bswpia touc (1993)
Baolopevol Opwc AEov otnVv tpotaon touv Futuyma (1989).

Kata th otyun tng ELOOYEVEONC OL OPYAVLIOLIOL KANPOVOUOUV
TNV LEXPL TOTE UTTAPYOL O YEVETIKN TTAnpodopia. Meoa og KAOe
eldoc oL SLaoTaupwoeLlg odnNyouv oTNV OLLOYEVOTIOLNON TWV
VEVETLKWV XOPaKTNPLOTIKWY, ONAadn o€ otaon.

Ta atopo tou veou idouc dev pmopouv va dtaotavpwBouv e
QUTA TOU TIPOYOVLKOU, SLATNPWVTOC ETOL TNV TAUTOTNTA TOUC KL
QTTOKTWVTOC TNV guKatpia va adpriocouvv amoAlbwpoata.



e Emeldn to meptBailov Stapkwc aAAAleL, OXL OPUWC
VPOLLLULKOL AN KOTO TTEPLOOOUC, EPPAVIIETAL LA
QoUVEXELDL TN 6Ladoxn TWV HoPPWV TWV OPYOVLICUWV.

e H yevetikn MoKINOTNTO TWV OPYAVIOUWV SNULOUPVEL Eva
£VUPOC OLUVATOTNTWYV TIPOCAPOYINC TTIOU ETMLTPETEL TNV
QTTOKPLON OUYKEKPLUEVWV TUTIWV OE OLOLKPLTEC
rniepParlovtikec aAAayEc.

* To eUPOC AUTO BETEL TA OPLOL LECA OTOL OTIOLOL UTTOPEL val
TPOCOPLOCTEL EVOC OPYOVLOMOC KoL E€QPTATOL ATIO TNV
TTOLOTNTO KOl TNV TTOOOTNTO TWV YEVETLKWY TANPOdOpLWV
ntou PepEL.



