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E€eAikTikn MaAaiooikoAoyia

MNa¢S n olkoAoyia evog opyaviopoL aAAnAemdpa e TNV e€EAIEN
TOL, TG oI KolvoTnTeS aAAalovyv KaBw¢ Ta £idn e€eAicoovrai;
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Malikec E€apavioeig



T eivar palikn e€agpavion;;

® IO AQTTOTOMN HEION TOL APIOUOL TRV EISV
O& EVA OXETIKA OLVTOHO XPOVIKO SiacTnua

°* Ymapxouv Siagopol TPOTToI Yia va TTPOKOLWYEI
uia yadikn e€agavion
OULUTTEPINAUPAVOUEVRV...
— aoTepoEIdn
— KOMNTES
— MNaykoouia 6gpuavon
— Nayeroveg
— KAT...



T eival Malikn E€agpavion
TV EI6WV;

““Eva TaXVL YEYOVOG, OTTOL £€VA ONUAVTIKO HEPOG
OA®V TV HOoPP®V NG Tave otn 'n
e€agavioTnkav.”

° “Tayxv” - pygoa ot 103-10° xpovia
°* “YnuavTiko” >10% OA®V TV OIKOYEVEIDV

Eival oAb omavia coupfavra
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FIGURE 1 Life spans of about 17,500 extinct genera of marine animals
(vertebrate, invertebrate, and microfossil) tabulated from data compiled by
Sepkoski (1989).
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Figure 9-2
Hierarchy of average species durations estimated for major taxa. See text for sources of data.
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. Causes of Extinction

Asteroid Strikes
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§ Better-Adapted Competition

Climate Change

Disease

Human
Predation
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Suddenly, Bobby felt very alone in the world



[Nooeg padikeg e€agpavioeig
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Figure 22.10 Five mass extinctions are particularly clear: Cretaceous, Triassic, Permian,
Devonian, and Ordovician. Arrows represent the intensity of extinctions. From Raup (1991).
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ITnv IoTopia TNG 'ng, mevre padikeg e€agavioelg Eexwpiovv
ATTo £€va OLVOAO ANV CLVNOICHEVRYV EEAPAVITEWDV.
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O1 mepiodol TV e€agpavioewyv akoAovOovvTtal amo Eviovn
e€EAIKTIKN SpaocTtnpiotnTa. O1 ueyaALTEPES AANAYEG TOL
BIOAOYIKOUO KOOHOL OLVEBNCAV OTO TEAOG TOL [gpUioL Kal
oT10 1EA0g ToL KpnTidikov. Aev gival TOXaAio, AOITTOV, OTI AVTEG
XPNOINOTTOINONKAV YIa VA X®WEIoOoLV, N HEV TTPWTN, TOV
NMNaAaiolwiko aiva amo 1o MeoolwIKo Kal n 5e0TePN, TO
Meoolwiko amo Tov Kaivolwiko.
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MASS EXTINCTIONS

The biggest disasters in history

ORDOVICIAN

Death Rate:

85
%

Time: 445 million
years ago

Likely Causes:

* Rapid global
cooling

* Falling sea levels

Results:
* Coastal areas
destroyed
* Chemical reactions
affected by cold

DEVONIAN

Death Rate:
JAS,
%

Time: 340 million
years ago

Likely Causes:

Asteroid impact(s)

* Rapid global
cooling

Results:
* Local destruction
from debris
* Ocean life affected
by temperature

PERMIAN

Death Rate:

95
%

Time: 250 million years
ago

Likely Causes:

* Volcanicactivity

Increase in Methane
and CO2

» Rapidglobal
warming

Results:
*+ Oxygenremoved
from oceans
» Desertification of
land

TRIASSIC

Death Rate:

76
%

Time: 200 million
years ago

Likely Causes:
* Increase in
Methane and CO2
* Rapid global
warming

Results:
* Desertification of
land
* Frequent heat
waves

K-T
Death Rate:

380
%

Time: 65 million
years ago

Likely Causes:

* Asteroid impact
* Volcanic activity
* Falling sea levels

Results:
*  Widespread fires
Plants disrupted by
global ash cloud
*  "Nuclear winter”
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Poster by Budjarn Lambeth, Information from brittanica.com and bbc.co.uk, Images from Wikimedia Commons - Feel free to redistribute



The five mass extinctions in history

Effects on biodiversity:
reduction in the
number of species

Geological time
(millions of years ago)

430 late Ordovician 84-85%

360 late Devonian 79-83%
250 Permian 95%
200 Triassic 79-80%

66 late Cretaceous 70-76%




TABLE 14.2 Proposed Causes of the Big Five Mass Extinctions

Event

The Ordovician Event
Ended 443 million years a
1.g million years g7
estimated . of species.

The Devonian Event

Ended 359 million years ago; within zgto 2
million years 35% of genera were lost, an esti-
mated 75% of species.

The Permian Event
Ended ..I;‘.mllllu::nve-m ago; In less than
genera were lost, an esti-

The Triassic Event
Ended million years ago; within 8.3 mil-
lion years 1 ye: f genera

The Cretaceous Event

Ended &5 million years ago; within 2.5 million
years to less than a year 4 f genera were
lost, an estimated 763 of species.

Proposed Causes

Onset of alternating glacial and interglacial

Uplift and weathering of the Appalachians af-
fecting atmospheric and ocean chemistry.
Sequestration of carbon dioxide, lowering aver-
age global temperatur

Global cooling (followed by global warming),
possibly tied to the diversification of land p
with associated weathering, soil f

dioxide. Evidence for widespread deep-wate

anoxia and the spread of anoxic waters by trans-

gressions.

Some evidence exists of impacts of an asterold
but their timing and importance are a

subject of debate.

Siberian volcanism.
Global warming.
Spread of deep marine anoxic waters. Elevated
hydrogen sulfide and carbon dicxide concen-
n both marine and terrestrial realms.
ification. Evidence for an impact still
debated.

Activity in the Central Atlantic Magmatic
Province thought to have elevated atmospheric
carbon dioxide levels, which increased global
temperatu nd led to a calcification crisis in
the world oceans.

An |fTI|:IdU' in the Yucatdn Is thought to have led

__dlnq the impact, biota may have been de-
clining owing to a variety of causes: volcanism
in India that released carbon dioxide leading to
rapid global warming; tectonic uplift alering
biogecgraphy and accelerating eros poten-
tially contributing to ocean eutrophication and
anoxic eplsodes.

Aimiornra?

[TaYKOOUIES
TTEQIBAAANOVTIKEG
UETAPOAEC?

[ayeTwvec?

AOCTEOOEION?
HpaioTeiotnta?

ALENON TOL ETITTESOL TOL
CO,



H e€agpavion Opdopiciov -
2IAoLvpIoL



* Mlpiv amo 439 ekatoppLEIA XPOovia

* IpoKANONKE Ao TNV MTOON TNG
oTadung Tng 6aAacoag Kara Tov
OXNUATIOHO TGV TTAYETOV®V Kal OTh
oLVEXEIQ, Ao TNV avodo TG oTadung
NS OaAaocoag, KaOWGS Ol TTAYETWVEG
EAldvay.

* EEagavioTnKav mePIToL 10 25%
OaAAOTOIWV OIKOYEVEIDV

* EEapavioTnkav mepITov 10 60% 1O
OaAaooI®V YEVRV



TehAog TnG padikng e€apaviong Tov
OpdoPiciov - 443 Ma




Avamapaoctacn g {ong mpiv
amo Tn padikn e€agavion Tov
avaTepov Opdopfiaiov (Tolv

440 ekart. xpovia).
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H e€agavion Tov AVTEPOL
Aepoviov



* Mlpiv amo 364 ekaroppLEIA XPOoVvia

* Agv gival cagpES Qv TTPOKEITAI Yia 2
HeEYAAeS padikeg e€apavioeiS N Hia
oEIPA HIKP®V £€APAVITEDV

* [lgpiroL 10 22% TV OAAACTI®V
OIKOYEVEIRDV £€aavioTnKe

* MlepiToL 1O 57% TWV YEVWV
e€apavioTnke

* MlioTevETAl OTI KLPIA AITIA NTAV
MTPOOKPOLON ACTEPOEISOVLS



oTaon TnG ¢wnG mMEIV Aamo Tn padikn
vVion ToL avaTEPOoL Aepfoviov (Torv 360
EKQAT. xpovia).






E€apavion Touv AveTEPOL
Mepuiov



* Avemionua ovopaderal “t1o peyaio Oavariko”

* EAape Xwpa mpIv amo 251 ekatoppvpla
XPOoVvia

* 'Hrav n mo oofapn e€apavion

®* 96% OAWV TV BaAaCTIWV &16®V
e€apavioTnke

* 70% TV XePOoAi®V ONAACTIK®V
e€apavioTnkav

°n a§acp<':mcn SINPKNOE HEPIKA EKATOMMLPIA
XPOovia

* Ta puoloAoyiKa emiTeda TG PIOTTOIKIAOTNTAG
gmavnAdav 6 eKaToupLEIA XPOVIA HETA TO
T1EANOG TNG MNépHIag TepIodSov



°* MBavn €€nynon n TEKTOVIKN
AIB0OC PAIPIK®V TTAAK®V — Snuiovpyia
Mayyaia.



H cuykpoLvon TECCAPWV NTTEIPWTIKWV palwV
TTOOKAAECE ALENON TNS AVLYWWONC TNS YNC
TTOOKAAWVTAC ENEOTEQA KAl PLXPOTEPA KAIMATA OTTOL
Ol OPYAVICHOI eV UTTOPOLOAV VA ETTIRICOLY. ETTionc,
ALTO €IXE WC ATTOTEAECA TNV UEION TNC EKTAONG TWV
NTTEINWTIKWV TTEQIBWPIWY KATA 50% KAl TN JEION TNG
oTABuNC TNSC BaAacoac kata 100 Y. PEIVOVTAC ETOI
TO evélaiTnua yia TN BaAacoia {wr OTO TTEPITTOL 25%
TOL apXIKoL. O XWPOG SiIaPiwoNC TNS BaAAdcOoIAC
(NG oTNV KENTTida peiwndnke kaTta 75%.
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BaOuovounon tng pallkng e€agaviong Tov AVRTEPOL
Meppiov

H uadikn e€apavion ToL AVTEOQOUL

HEpUiOU rl]TCIV N 1710 O-OBCIpr'] KpiO'r] Pengiaitan LPU2-13 25247 Ma£ 007 < Cheno 68 25230 Ma £ 0.07
BIOTTOIKINOTNTAG OTNYV I0TOPIA TNG 'NG. H A e e

(%]
o
o

XpovoAoynon vynAng akpipeiag U-Pb
QATTOKAALTITEl OTI N AIXUN TNG £€aPAVIONG _ oo
onueIONKe Aiyo TTolv armmod 1a 252,28 + | | ' é;g:ijj';je;;;;izomaj;ﬁﬁ
0,08 M@, PeTa ammo TTeon 2 %o ot §13C S
Siapkeiac 920.000 xpOVIa KAl CLVETTECE E
avénon Touv 613C karta 5 %o TTOL
ekTipaTarl ot dinpkeoe <20.000.

1Zhongzhai 6 252.24 Ma + 0.13

Taxon richness

Carbon isotope
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/ www.sciencexpress.org / 17 November 2011 / Page 1/ 10.1126/science. 1213454



E€apavion oto AvdTEpo
Tpiadiko



°* Mpiv amo 199 - 214 ekaToppuLPIA XPOVIa

* MPOKANONKE Ao pa§||<£g n)\nuuupag n
ekpnéeic Aapacg amo tnv Kavrpu(n gmapxia
TOL ATAQVTIKOD - £€vVa YEYOVOG TTOL
MMPOKAAECE TO AVOIYHA TOL ATAAVTIKOD
Qkeavou

°* H npaioTteiakn $§paoctneioTtnta odnynoe oe
Bavarngpopa vePdEpuavon Tov TAAvNTN

* 22% TV 6ANAOCTI®V OIKOYEVEIDV
* 52% 160V OAAAOCTI®V YEVRV
* AYV®OTOG apIOuNOG 6avaTtov OTTOVOSLAG TV



ToL avaTtepoL TpradikoL (mpiv 200
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E€apavion KpntiSikoL-TpIToyevoLg



Cretaceous Geography

K/T Boundary 66 Ma
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Subduction Zone [trimagles paint in the /
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* Kaveig dev Egpel akpIP®CS TS avtn N
nadikn e€agavion ocovvePn kai yiari
oLVEPN HE TETOIO YPNYyopo puOuo. Ol
EMOTNHUOVEG EXOLV TTOAAEC OePIES



INUEPIVES OEWPIES YIA TO
ovupav K-T

* AOTEPOEISNG
(Alvarez et al., 1980)

e MgydAn neaioTeiakn EKXoon
(McLean, 1978; Officer and Drake,
1981)




YmoOeon #1

AOTEQOEISNC N KOUNTNG
TTOOKAAEC AV TIC PALIKEC
e€agpavioelc Tou K-T

oLPPRAVTOG

Walter Alvarez



* H mpoTN KAl n mo SnUopIANG Bswpia
£IVal OTI EVAG AOTEPOEISNG ETECE KATTOL
oTOV KOATTO TOL Me€IKOL OTN
xepoovnoo MNovkarav mpiv 65
EKATOPHLPIa XPOVIa.

* H mepioxn mouv XTumrnOnke ovopaleral
Chixclub n omoia £xel Siaperpo 200
XIANIOMETPA KABIOTAOVTAG TOV I610 TOV
AoTEPOEISN TTEPITTOL 9 HIAIA TTAATOG



1991 — AvakaAvyn TOL KPATNPA TOUL
Chicxulub

High angle ejecta, some with
tsunami deposits
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— _ 1] Dblanket

1000 Km = TN o\
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. Chicxulub crater @ Cretaceous-Tertiary boundary sites with proximal ejecta




Subsurface imaging of the Chicxulub Crater

Gravity anomaly map Seismic reflection data.
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Extraterrestrial cause for the
Cretaceous-Tertiary extinction
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YmoOeon #2: Madikn NPAICTEIOTNTA TIPOKAAETE TIC UAJIKES €EQPAVIOEC

MeyaAn ekxoon PACAATIKNG
AaPacg (Deccan Traps, Ivéia)

Dewy McClean, Charles
Officer



O1 ekpnéeig oto Deccan trap
éAaPav xopa oto opio K-T
(TpIv amo 66 ekaTtop. Xpovia).

16£a: odnynoe og peyain
ameAevBepwon CO,; avénon
NS OLPHOKPATIAC OKOTWOE
TOLG SEIVOTALPOLG ...




* [lpokANONKaV SACIKES TTOPKAYIES
KaOC KAl NPAIOTEIAKES eEKPNEEIC O
OoANn TN YN, KaOw¢ Kal maAippoika
KOMATA, IOXLEES KATAIYISES TTOL
e€apavioav To NAIAKO P&G.

* To NAIAKO PGS EKAVE €1 HNVES va
EMOTPEWYEI OTN Y.

* O1 Seivooavpol, aKopn KAl oTnV akKun
TOLG, Sev eixav Kapia eATida, XwpPIS TO
PWES TOL NAIOL KAl TN XAWEISA, ME
ATTOTEAECHA TO TEAOG TNG PATIAEIAC
TV Scivooavpwv mpiv amo 165
EKATOHpLPIa Xpovia.



°* Mia aAAn Bewpia gival o1l n aAAayn Tov
KAIHATOG £€APAVIOE TOLS PLTOPAYOLG
SEIvOoavpouvg Aoyw EAAEIYNGS TPOPIHWV.

* H Kpn1idikn mepiod0¢ nrav TpomiKn , TO 1810
Kal To oxedov 50 % 1S XxAwpidag.

* H amotoun peraPoAn tng Oeppokpaociag
EMNPEAOCE TN XA®EISA KAl KATA CLVETTEIA KAl
TN S1IATPOPN TV PLTOPAYRV OPYAVIOH®V.

°* H e€agavion TV pLTOPAY®V EIXE DS
ATTOTEAEOHUA TA oaApKopaya va gueivovv
aTro TPO¢PN KiI avTta.



Hadrosaurs - duck-billed dinosaurs

Anatotitan by Bonna Bra
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IRIDIUM LAYER AT
THE K/T BOUNDARY

meters above fiducial level

100 200 300
whole-rock iridium abundance (parts per trillion)

SHOCKED QUARTZ




DTEPN: TO TTOWTO PLTO

“Pioneer effect”

e

Another test of the idea:
We should expect to find fern spores



YTTOPOI PTEPNG ONUATOSOTOLY TNV
OIKOAOYIKN AVAKAUWN

York Canyon Core, Raton Basin
(Modified after Orth et al., 1987)
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Angiosperm Pollen Colorado




‘Eva AeTTTO OTPOUA
apyiAov TTAOLCIO O¢€
10i610, TTAXOLG 2
EKATOOTWYV PPEONKE O¢
OAO TOV KOOUO UECA O€
I{NUATOYEVN TTETOWUATA.

To oplo K-T xpovoAoyeital
ota 65.5 Ma +/- 0.3 Ma




The Chicxulub Asteroid Impact and Mass
Extinction at the Cretaceous-Paleogene
Boundary

Age Fauna and Flora Geochemistry and mineralogy Deccan traps
(Ma) A B C D G
65

Period

Paleogene

Cretaceous

220 40 60 80 05 1 15
8°C (V-PDB)  Calcite (wt%) Iridium (ppb)

\ iy B Ca-Ka I Mg-K
K [CIFekKa

Paleogene

K-Pg boundary
event deposit

Cretaceous

Science 5 March 2010:
Vol. 327. no. 5970, pp. 1214 - 1218
DOI: 10.1126/science.1177265



Pterosaur - winged dinosaur
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Mosasaur - Large water snake



Giant shark kai Elasmosaurus, HeyaAo pe HaKPL AQINO EPTIETO TTOL KOALUTTAEI
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O1 e€agavioelg oto Oalaooio BaciA&lo
NTAV Tapa MOAD HEYAAEG ...

90% TV BAANACTIWV PLKWV
85% TV OAANACTIV TTAAYKTOVIKWV OPYAVIOUWY

50% &iBvpwv
OAOI Ol QUUGVITEG
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Molog emelnoe;;;

* OnAaoTiKA!

— MikpaQ, otmavia oto Kontidiko.
* [ltnva

— 2OYXPOVOI ATTOYOVOI TV §EIVOCALPWY
® XeAWVEC, KOOKOSEIAOI, CAVPEC

* ©@aAaocola Tavida Babiag 6BaAacoag



LOVETTEIA TNG £€agpavions TV
Seivooavpawyv: ... avénon Tov
MPWTELOVTWV

Ausfrolopifhecus dforensis
(~ 3 ekaTOU. XPOVIa TTPIV)



Malikn E€apavion Avartepov KpnTtiSikov

AEV €iNAOTE GiyoLPEOI YIA TO TI AKPIPWGS
OLVERN. ALTO TTOL YVWEICOLUE Eival OTI Eva
N TTOAAG YEYOVOTO CLVEPNOC AV YECA O€ PIC
XPOVIKN TTEPIOSO TTOL AAANaEE 6PATTIKA TO
KAIMQ TNG YNG. Eite ToOKeTal yia
UETEWOOAOYIKEG ETTITITAOEIC, NPAIOTEIAKES
eKONEEIC €iTE YIA TTOAAOVG AANOLG AOYOULC,
O MTANBLOPOG TV SeIVOCALPWY &eV
UTTOPOVOE VA AVTIUETWTTIOE TNV
TTEQIRAANOVTIKN AAAQYD.




JOVETTC:
Mevre padikeg e€agpavioelg

* OpdoPfiolo-LINovpIo- 439 ekAT. XO. TIQIV,
* AvedTEPOo AePOVIO- 364 €KAT. XO. TTOIV

* Neppio-Tpladiko- 251 ekaT. XP. TTPIV

* TeEhog Tp1adikov, - 199 - 214 ekarT. Xp. TPV
* KpnTiSiko-TpITOYEVEG, 65 eKAT. XP. TTPIV



\/
0’0

H 110 €LPEWC aTTodekT LTTOBECN YIA TNV £€APAVION OTO

, €Elval N TEKTOVIKI OLVAPPOAOYNON
TNG LTTEPNTTEIPOL PaAngeq, N OTTOIA €iXE WS ATTOTEAECUA TNV
ATTWAEID TGV OIKOTOTTQV,.

H 110 €LPEWC aTTodeKT LTTOBECN YIA TNV £€APAVION OTO
, Eival n emidépacn evoc peyaAov
HMETEWEITN KAI N AVTIOTOIXN S1ATAEAXN TOL KAIPATOG.

AANNEC TTIOAVEC EpUNVEIEG:

1. ITeoon BaAaocoiag oTabung,

2. KAIJQATIKEC UETAROAEG,

3. TTAPATETAUEVEG NPAIOTEIAKES EKONEEIC,

4. TTEPIOSOI EANEIPNS OELYOVOL OTOLC WKEAVOULG.



ATTIO TO OOVOAO TWV &SV
mmov £xovv Znoel otn 'n amo
TNV TPWTN EUPpavion TnG
{wNng, mepiTou mpiv amo 3,7
§10. xpovia, HOVOo TO Eva OTa
xiAla e€akoAovBsi va Cel Kal

onNMEPQ.

'OAa 1a LITOAOITTA £XOLV
€apavioTél.
Mepirov 2.500 oIKOYEVEIEG
{owV, ye HECTO OPO
HaKpPORIOTNTAG KATI AIlYOTEPO
aTro 75 gkar. xpovid, EXouvv
agpnoel amoAIbwueva
OKEANETIKA oToIXEia. To
HMEYAADLTEPO HEPOG ATTO ALTEG
EXEl XaOel XwpPIiS va apnocel

MEPIOAOI

Kbpiol oraBuoi g Lng
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ApPIBUOG OIKOYEVEICY
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TPET0G AvBpwTog

£EATAWON CLYXPOVEV
BnAacTiKGOV

Malikn e€agavion

mpaTa avBopopa purda

TPETA QUTA Kal ONAATTIKA,

apBovia appwVvITOV
Madikn eagavion

TpeTOoI SEIVOCTALPOI

Matikn e§apavion

NiyviTopopa &aon,
£§ATACON KQVOPOPWYV,
TpoTa £PIETA

Malikn eagpavion

Maikn eapavion

mpdTol IXBEig,
EMKPATNON AOTOVSLALV
opyavioHV

EUPAVION TIPDOTMV OPYAVITHOM

pe SOTPAKo,
emKparnan Tpikofirev

amohBmpara MoAL omavia

mpETN HopP {wng
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H eppavion kar N EEAIEN TPIWY oAbV BAAACTOIWY OPYAVIOUWY
(VAOLTIAOEISN), AQUUGVITEC, TOINORBITEC).

XApAKTNEIOTIKN €ival N EEEAIKTIKN TTOPEIA TV AUUGVITWY, Ol OTTOIO!
£EPTACAY SLO POPEC KOVTA OTNV EEAAEIYN TTOIV TNV TEAIKN
£€A(AVION TOLG OTO AVWTEPO KpNTISIKO (TToIv 65 ekaTt. xpovia).
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Earth’s "mass extinctions"

During the last 500 million years, Earth has experienced five periods when at least half the living creatures were wiped out

ORe @ @ 5 O

60/ a - 70/ a
70% 75% 95% 30% 75%
Inteﬁsé ice égé Drastic drop in Asteroid In debate: Asteroid Homo sapiens
oxygen levels impacts, massive volcanic Impact
intensive eruptions,

volcanic activity asteroids

375;360 252—200 66 ongoing——

445

Million years ago

Ordovician Devonian Permian Triassic Cretaceous

Sources; Mofiona! Geographic, Encyciopedia Britonnica, seientific studies © SHP




MUMBER OF GEMERA

MASS EXTINCTIONS

2000 000 4000

1000

2. LATE DEVONIAN
EXTINCTION-—3565 MA

About 7% of ife died off during this
period. One theory suggests that land
plants denveloped deep roots, releasing
an abundance of nutrients into the

thatanother global cooling took place,
resulting in glaciatien and a fall insea
lewvel, leading to habitat koss.

A mass extinction Is a sharp splke In the rate of extinction of species caused by a
catastrophic event or rapld environmeantal change. Sclentists have been ableto
Identify flve mass extinctions In Earth's history, each of which led to a loss of more
than 75 percaent of animal speclas.

NATIONAL
GEOGRAPHIC

5. CRETACEOUS-PALEOGEME EXTINCTIOM—6& MA

The Cretacecus-Paleogens extinction wipsd out the dinosaurs, along with 60-76%

of all Iife on Earth. Awldely accepted theory Is that an astercid landed In the Yucatéan
Peninsula in Mexioo and killed the dincsaurs. The impact would have ejected enormaous
amounts of debris into the atmosphere, causing glebal temperatures to drop. The
Impact may have alse causad local fires, sarthouakes, tsunarmis, and acid rain.

6. HOLOCENE EXTINCTION
1,700 YEARS AGO TO PRESENT

The next mass extinction may already be happening.
The current extinction rate |z at least a thousand times
‘greater than the “normal” sdtinction rate. A “normal®
or background extinction rate s the average rate of
extinction based on the longevity of species through
time without human Influence, determined by the fossl
recond. Sclentists belleve that hurman Impact on the
amdronmert Is the lkeading cause of extinctions today: &
i

W,

/7
Cambrian Ordovician

Carboniferous Pearmian Jurassic Cretaceous

300
GEOLOGIC TIME IN MILLIONS OF YEARS

Devonian

1
200 O (PRESEMT)



* AuTEG ol e€agavioEig TMIOTELETAI OTI APXIoAV TN
oTIYUn mov o Homo sapiens ekivnoe va
METAVAOTELEl AQTTO TNV APPIKN HEC® XEPOTAIWV
YEPLP®YV, VA KLVNYAEl KAl VA CLUYKEVTPMVEI TN
TPOYPN TOL.

* Ynuepa, mepimov 1.000 €ién ammo 1a 10.000
Bpiokovtal ota mpoBbvpa TnG e€apaviong. Aev
LITAPXOLV TTEICTIKES Amodei§eIC, aAAa eKTIHATAI OTI
ATTo TOTE TTOL eUPpavioTnke o Homo sapiens
mepirov 500.000 - 1.000.000 £idn éxovv
e€agavioTei, ammo To KLVNYI, TOV LITEPTTANOLOHO,
Kal TO TMO oNHAVTIKO TN PLTTAVON.
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E€apavion tng peyamavidag
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Western Camel O s T =
Wooly Mammoths



E€agavion tng peyamavidag

Dire Wolf Teratorns



ATtoA&ia yeyamavidag

MeTagv 12,000-2,000 Mya

70"

TV €16V TNG B. AUEPIKNG
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H AIMNMQAEIA ENAIAITHMATQN E=AITEIAX
ANOPQIIOMENOY2 MNAPEMBAZHZ OAHI'EI 2THN
E=ADANIZH EIAQN

A Deforestation in Borneo, Indonesia, 1950-2005, and projections toward 2020




Global warming threat to key areas for biodiversity

WWF has identified 33 “Priority Places” that host some of the world's richest ecosystems,
warning that up to half the species in these spots face extinction if climate change is left unchecked

WWF's “Priority Places”

- containing the world's +4.5°C +2°C
. =T most exceptional Global Species loss in Global F Zpecias loss in
= eoosystems and fammerthure o Priceity Ploces fempearnature Priarity Plooes
habitals Fisdr rise

Example species:  Marine turtles
iMediterranean)
Clirmate change
threatens feeding
patterns and :
breeding grounds T ==

Amur lecpards
(Amur-Hailangl
Mammals, such as the
rare Amur leopard, could
e forced to migrate in
wearmer conditions

e — -
=
Amphibians o
(Amazon Guianas) ;
T4% of amphibians African elephant
sTllIby SIS African wild dog (Coastal East Africal
global temperatures (Miombo weodlands) Hotter temperatures
rica 4.6°C Hotter days potentially and less rain will have lﬂﬂtk wallaby
mean shorter hunting adire effect on [SaLthwest Australia)
paricds amd less food clephant numkrers &5 their habitat becomes
for these dogs increasingly arid, rock

wiallabies are expected
o migrate to the coast

LATRRFET © S




H abénon Tov Sio€eidiov Tov avBpaka
odnyei og avénon NG OeppoKpaciag
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[Molol gival ol TapAyoVvTEG TTOL emnEEAlovy TO
YEWDAOYIKO TTEPIBAAAOV, TO KAIMaA Kal

EMOMEV®G TN (N oTOV TAQVNTN;



A. MetaPoAég otnv
EKKEVTPOTNTA TNG YNIVNG

TPOXIAG -TN HOPPN TNG
TPOXIAG YOPG Ao TOV NAIo.

B. AAAayég otn Aofwon TnNG
EKAEITITIKNG -OTN YviA TTOL

oxnuaridel o ynivog aéovag
HE TO emiTESO TNG YNIVNG

TPOXIAG.

[. MeTATITOON TWV ICNHEPIDV
-n YeTAPBOAN oTnNVv
Karevbovvon Tov ynivou
aéova TnG mePICTPOPNG.

O1 kbkAoi1 Tov Milankovitch

MeTaBoAEg TNV EKKEVTPOTNTA TNG YNIVNG TPOXIAG




Me Baon Ta maAaloKAIJATIKA apXeia yvopi{ovpe OTI KATa TN
S1apKeIa TOV TEAELTAIWYV 2 EKAT. ETWV TO KAINA HETABAAAETAI
ATTo TMEPIOSOLES TXETIKA OEPHES TE TTEPIOSOLS OXETIKA
WYUXPEG.

H évapén TNG vEéag mayeTwdouvg Oa Emperre va €ixe nén
oLUPEI TTPIV HEPIKES XIANIASES XpoVvia. ALTO TTOL TNV EXEI
avaoTeiAél eival n ekmoutn_Si1o&eidiov ToL avOpaka Kai
HEOAVIOL ATTO TIC AVOPWITOYEVEIC 6pacmplomrsg TTOL

gkivnoav nén £6a kai 8.000

EKATOMMLPIA £TN TTPIV ATTO CNMEPA
Lol 1.0 NS 2.0

Oepuo

10
BaBuoi |
Celsius
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Kara ta teAevtaia 10.000 xpovia ; | T epeere
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To mepipnuo Bepuokpaciako Siaypaupa “hockey stick”, mov
BacioTnke apxika oTn HEAETN ToL M. Mann (1998) kai
vrmrooTnEilel OTI N ALENON TNS OLPHOKPATIAC TV TEAELTAIWYV

100 €TV opeiAeTal OTNV AVOPXITOYEVN S§pacTnEIOTNTA.
EKTiMNON TNG BgpuoKpaoiag
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H auv&nrikn mopeia 1V OLYKEVIPWOEWYV TOL S§10§€1SioL TOL
avOpaka oTnv atyooPpaipa amo 10 ETog 1774 uexpi 1o 2005.

JUYKEVTPGON TOL ATHOOPAIPIKOL SloeiSiov
TOL aAvOpaka Karda 1o diaoTnpa 1744-2005
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H e€agavion moAA@V amo 1a peyala OnAaoTtika Tov MA&ioTokaivov
O EINETAlI OTNV ATTOTOHUN AAAAyn TOL KAIHATOG, Ao ENPO Kal XapnAwv
OepHOKPATI®V T& OEPUO KAl LYPO, T TTOAAEG TTEPIOXES TOL KOOMOUL. Ta
peyaAla OnAaoTika emiong, odnynénkav otnv e€agavion amo Tov
MTPWTOYOVO AVOPWITO, O OTTOIOC XPNOIHOTTOIOVTE WG OTTAO TOL TN PGTIA.



‘Exovv ocupupei OpwS Tapopola emeiIcodia SpapaTikov
HETABOAGYV OTNV IoTOPIA TOL TTAAVATN;

INMEPA TA YEWDAOYIKA apxeia empPeBaicdvVouy OTI N ATTOTOUN
KAIJATIKN peTaPoAn Sgv eival amAa pia méavornra, gival o
kavovag. Nvepilovrag Tn YewAoyikn IoTopia TnG 'ng 1o povo
TTOL HUTTOPOVLHE VA CLMUTTEPAVOLME HE PePaloTnTa ival OTI TO
KAIJQ £xel peTaPAnOsi emaveIAnUpEVA, QTTOTOMA KAl
SpaparTika Kai gival mpoPpavws AvauevouEvo va oupupei 1o
I510 Kal OTO HEAAOV.

Ta §edopeva 1oL YEDAOYIKOL TTapeAOOVTOG Kal Ol
TTPOCOMOINTEIG HETE LITOAOYIOTWYV HAG SEIXVOLV OTI TO
Suvapiko Kal 181aiTepa TEPITTAOKO YNIVO KAIMATIKO oLOTHHA
S100£TElI TTOAL TTEQICOCOTEPOLG ATTO EVAV TPOTTOLS
AEITOLPYIAG, KAl HTTOPEI CLVTONA KAl ATTOTOHNA VO
HETATTNONOEI ATTO TOV £€va OTOV AAAO.



Mpiv ammo 55 ekart. xpovia pia amoTopn KAIHATIKN HETABOAN
(To yeyovog PETM), mpoKAAEo e TEQAOTIA AVACTATWOON OTNV
WKEAVIA KAl aTHOoPaAIPIKN KLUKAOpOopIa Kal EYIVE N aiTia
e€agavioewv o€ OaAATCIOLE OPYAVIOHOVLGS KAl HEYAARV
avakataragewyv 1V Xepoaidv ONAacTikayV. Ol EMIOTNHOVES
ONHUEPA XPNOINOTTIOIOLY TO paivouevo PETM w¢ mapadeiypa
TV EMTITOOELWV TTOL HITOPEI VA £XEl OTO KAIMATIKO oLOTNHA
MIa armoToun é€apon TOL PAIVOUEVOL TOL BEPUOKNTTIOV.

OepHIKO MéyioTo NMaAalokaivou-Hwkaivou (PETM)
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Marine Isotope Excursions
Site 690, S. Atlantic (~65°S)
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[lolo &ival OPES TO KLPIO AITIO

TV £€APAVICEDV;

Crisis Origin Type Climate change Event

Orbital

change \ Warming/glaciation Ordovician

Asteroid A~ \\
impact “" Sea-level change ‘ Devoiiiia

, \ Anoxia/Euxinia
w HEEDNAR
Tectonics Drought
_ \ [riassic
Disease
Internal Volcanism \
— Predation pretaccon:
Biological
interaction

urrent




Ta oToixeia amo Ta amoAifwuara Seixvouvyv OTl YEVIKA TA
S1apopa €idn £xovv HiIa TEPIOS0 emMIPIOTEDS TEPITTOL 5-10
EKAT. £TN, £V TA OTTOVOLAWTA MOVO 2 ekaT. £Tn. MapoAo mov
TO €i60G pAG €ival OXETIKA TTOAL veo, repitmov 200.000 eTov,
TO HEANOV Sev Siaypageral pOTEIVO. AKOHA Kal av Sev
TTEOKEITAI YIa avToKataoTpagn, eEakoAovBoLue va
avTikpiCoLuE TNV MOAvVOTNTA KATToIA OTIYMN
oT1o HEAAOV va vrrapéel I'n xwpic Homo sapiens.
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