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H kotavoun twv nAnbuocuwv 1/6

OL tepLBaAAovTikeC ouvOnkeg emnpealouv:
e To peEyeboc tNC YeEwypadLKNC KATOVOUAC

* Tn B€on Twv oplwv TNE KATAVOUNAC

e Ta yewypadlka nipotuna tng adBoviog
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H kotavoun twv mAnbuouwv 2/6

H vewypadkn e€amAwaon evocg eldoug

|

XWPLKNA avtavakAaon

|

TOU olkoAoyLkoU Bwkou
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H kortavoun twv nAnucuwv 3/6

Xwpog eEanAwong

KatdAAnAeg mepLP. ouvOnkeg /

/

MAnBuopuol

T~

AkatdAAnAec meptP. ouvOnRKeg

™~

Artouoia
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, :“ “  Evotnta 2. Bloyewypadia (Mépog B') 4




H kotavoun twv mAnbuouwv 4/6

Ta opla TNC KATAVOUAC TwV 0wV aAAAlouV yLaTi:
e Auéavovtal 1] pewwvovtol oL TAnBuaopotl.

e ETTOLKLOMOC.
e E¢adavion.
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H kortavoun twv nAnucuwv 5/6

H peA€tn twv petaPAntwyv tou Bwkou dev odnyel otnv
EPUNVELA OAWV TWV TIPOTUTIWV KOTOLVOUNG YLOTL:

e OLnepParrovTtikec ouvOnkec dev elval e€loou EUVOIKEC yLa
eva el00¢ o€ OAa Ta evoLaLTApOTAL.

e YITAPXOUV QKOTOLKNTA EVVOIKA EvOLALTAMATAL.

e Karmoleg tonoBeoiec katolkouvtal MEPLOOLKA AOYW
OTOX0OTLKOTNTOC.
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H kortavoun twv nAnbucuwv 6/6

» KaBe eibo¢ teivel va eival o adOovo kel 01tou OAEC oL
TIOPALLETPOL ELVOL EVVOIKEC.

* KaBe eldoc telvel va elvall TILO OTIAVLO EKEL OTTOU UTTAPYXOUV
TIEPLOPLOTIKOL TIOLPAYOVTEC.

* Emopevwce ta 6 Bplokovtol 0 ULKPO TUNMA TNG
VEWYPAPLKAC TOUC KATAVOUNC.
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AAANQYEC OTO XPOVO
e Bpaxuxpoviec aAAayeC: ALoKUAVOELS TNS adBOoviac.

* Makpoxpoviec aA\ayec: AANAYEC O0TO KALMO, TN YEWAoyia N
AOYyw avOpwrivwv dpaoctnploTATwy.

Aiesss
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Xwpka mpotuna adpOoviac

* AdpOBovia avtoouvoxeTl(Opevn oto Ywpo: AdBoviec opoleg oe
KOVTLVEC TIEPLOXEC.

e Kupouwvopevn adBovia, pkpotepn ota opla T e€amAwaonc.

e Kupawopevn adBovia, peyaAltepn ota OpLa Tng
eEamAwonc.
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AAAayEc ota opla e€anAwonc 1/2

Mapadayovtec mov Ti¢ ennpealouv:
* QuoKoL MEPLOPLOTLKOL TAPAYOVTEG

e Oepuokpaocia

e Dwg

e Otuyovo

e pH

e AAOTOTNTA

e Juotatkad €dadoug
® JUOTOTLKA VEPOU

ai\ Evotnta 2. Bloyewypadia (MEpog B')
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AAAayEc ota opla e€anAwonc 2/2
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o Carnegiea gigantea
Sonoran Desert (Shreve, 1964)
Bl 12-24 continuous hours below 0° C
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OXANOCELC

e QWTLEC
e Katalyibeg

* MANUUUPEG

e Hpalotelakn dpaotnplotnta

" Evotnta 2. Bloyewypadia (Mépog B')
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AAANAsTdpaceLC
e aAAouc opyaviopouc 1/2

e AVTOYWVIOUOG
* Onpeuon

e ApoLlBatotnta

as Evotnta 2. Bloyswypadia (Mépog B')
A 2 "‘
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AAANAsTdpaceLC
e aAAouc opyaviopouc 2/2

B Dipodomys ingens
[ D. deserti
B D. spectabilis

D. nelsoni 7;} ~
D. elator P 22 2

Evotnta 2. Bloyewypadia (Mépog B')




Mpooappoyn Kat yovidlokn pon 1/2

* OLmepLdpepelakol mAnBuopoi dtadopormnolovvtal amo Toug
KEVTPLKOUC.

* H mapouacia yovidLakng ponc amnotpenel tn dtadopormoinon
Kol SUOKOAEUEL TNV TIPOOCOPLLOYN OE VEEC TIEPLOXEC HLE TILO
akpoiec MepPAANOVTLKEC OUVONKEC.
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Mpooappoyn Kat yovidlakn pon 2/2

Mediterranean
Sea

Evotnta 2. Bloyewypadia (MEpog B')
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H katavoun tTwv BLOKOWOTATWVY

Ta €dn e€amAwvovtal w¢ Lovadec N w¢ BLOKOWVOTNTEC;

~ :“&: Evotnta 2. Bloyewypadia (Mépog B')
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XWPELKA TTPOTUTIOL KATOLVORLAG
BiokowvotAtwy 1/3

* OLOoMAdEC TWV OPYAVIOUWVY TIOPOUCLALOUV TIOPOOLEC
eEQMAWOELC KOl KATAVELOVTOL WE SLOKPLTEC BLOKOLVOTNTEC.

e Oplopeva €106 armokAeiouv To €va To AAAO KOTA UNKOG
oTEVWYV opiwv, aAAa ta teploocotepa £i6n dev oxetidovtal
LLE TaL AAAQL yLOL v oxXNUOTioouV SLaKPLTEC BLOKOLWVOTNTEC.

* Ta €lbn oxnuatifouv dlakpLtec BLokolvotnTeC, AAAA N
QVTLKOTAOTOON TWV BLOKOLVOTATWYV £ivol otadLlakn.

7 AR 1
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XWPELKA TTPOTUTIOL KATOLVORLAG
BlokowotAtwv 2/3

* Ta ldn epdavidovral kot e€adavidovrol otadlakd Kot
aveéapTnNTa oo TNV nopoucia N amovoia AAAWY ELOWV.

e OL e€aMAWOELC TWV TIEPLOCOTEPWV ELOWV EYKAELOVTAL OTLC
eCamAwoeLC Alywv Kuplapxwv eldwv.

27 Evotnta 2. Boyewypadia (Mépoc B') 19




XWPELKA TTPOTUTIOL KATOLVORLAG
BlokowotAtwv 3/3

Q

9
Density of individuals

Environmental or geographic gradient 4

i =
s% 7. Evotnta 2. Bloyswypadia (Mépog B')
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Xpovika npotuna 1/2

e Tat eldn avtkaBiotavtal oo aAlo cUUPWVA LE TIC OPXEC
T SLadoxnc.

* Y& peyaAa Xpovika SLaOTAMOTA TIAPATNPOUVTAL LEVAAEC
aAAQYEC AOYW HOKPOXPOVIWV KALLOATIKWY AAAOYWV.

7 2.
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Xpovika npotuna 2/2

Beech
(Fagus)

Evotnta 2. Bloyewypadia (Mépog B')
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(Tsuga)
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Xepoaiec peyokowvotntec 1/3

e Tpomiko Bpoxepo dAoog

e Tpomiko puAroBolo dacocg
e Adooc aykaBoeldbwv

e Tporkn cafava

* Epnuog

* >KANPOPUAAO pecoyeLakO SAO0OG
e Ytotporiko aelBalec SAooc
e EUkpato puAroBolo dacoc
e Bopelo 6A00¢ TALYKA

e EUKpato Bpoxepo dAco¢

e EUkpata ABadla

e Touvépa

'1?‘7-’_\, , , ,
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Xepooaliec peyakowotntec 2/3

-30°N

-Equator———————
-30°S
» 7
W Tropical evergreen forest i Chaparral [ Boreal forest
Tropical deciduous forest Cold desert I Tundra
= ; £33 Temperate grassiand B Alpine
7 Tropical thorn forest £—Savanna
S Hot desert == emperate evergreen forest
— Polar ice cap #m Temperate deciduous forest
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Xepoaliec peyakowotntec 3/3
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Tporko Bpoxepo dacoc 1/2

* Mukvo, YnAo aslBalec daooc.

* 'Hriot xeLLWVEC Kal Kahokaiplo pe Bpoxn 0Ao To Xpovo.

26



Tporuko Bpoxepo dacoc 2/2

Evotnta 2. Bloyewypadia (MEpog B') 27




Tporuko puAloBoAro dacoc 1/2

* AlyoTEpPA TTUKVO HACOC LE TILO AVOTTTUYUEVO UTIO-0pOodo.
e Eroxikn Bpoxomntwon kat Enpn mepilodoc.
* Tat UANO MEPTOUV KATA TN OLAPKELA TNES ENPNC TtEPLOSOU.

e TUTILKA PUTA: UTTOLOUTTOLUTT, TLK.

Aiesss
; f ai\ Evotnta 2. Bloyewypadia (MEpog B')
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Tporuko ¢uAAoBoro dacoc 2/2
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Adooc aykaBosidbwv 1/2

e XapnAn PAdotnon o€ (e0TEC, ENPEC EwC NUiENpec edladec.

e Artouoia pUAAWV Kata TNV Enpn tepiodo, TuKVOC MowdNn¢
UTto-0p0dO¢ KATA TNV LYpPN TtEpiodo.

* Mwpot aykaBwtol Bapvol i Sevipa.

e TuTKA €16N: AKOKLEC.

'1?‘7-’_\, , , ,
{ f &) Evotnta 2. Bloyewypadia (Mépog B')
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Adooc aykaBosldwv 2/2

Evotnta 2. Bloyewypadia (Mépog B')
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Tporukn cafava 1/2

e Apat 6evdépwdnc BAdotnon, tukvn kot PnAn towdnc.
e TUTILKA GUTA: AKAKLEC KOl aypwoTwon.
e Turka {wa: peyaia putodaya.

* Qeppol Xelpwvecg kol {eoTta KAl Lypa Kalokaipla.

7 2.
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Tporukn cafBava 2/2

Evotnta 2. Bloyswypadia (Mepog B') 33




Epnpog 1/2

* MoAU apatn BAaotnon, avBekTikn otnv Enpaocia, TUTILKA
aykaOwTtn Ko e Hkpd pUAAQL.

e TUTILKA HUTA: KAKTOL, OKOKLEC, ETNAOLA.
e Turka {wao: EPTIETA, TPWKTLKAL.

* Mwkpn Bpoxomtwon, vPnAn Bepuokpaacia.

"\ Evotnta 2. Bioyewypadia (MEpog B')
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Epnpog 2/2
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2KANPOPUAAO LECOYELOKO SAOCOG
1/2

e Apatn wc ukvn EVAWONC BAdotnon e xapnAd SEvtpa Ko
Bapvouc.

e Quta pe oL Kot okAnpa ael8ainy dpuAAa.

e TumkA PuUTA: TTOUPVAPLA, AYPLEALEC, KOUMOPLEC, TIEVKA,
dladopa ppuyava K.q.

e TuTIKA {wa: TPWKTLKA, EPTIETA K. QL.

e KAlpo pecoyelakol TUToU pe (ot KAAOKOLPLOL XWPLC
BpoxOMTWOon Kal NTILOUC XELUWVEG.

'1?‘7-’_\, , , ,
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2KANPOPUAAO LECOYELOKO SAOCOG
2/2

18

Evergreen Oak Woodland, bt Lemmon, OKD

Evotnta 2. Bloyewypadia (MEpog B')
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Ynotpomiko ael@aléc daoog 1/2

* YypO UTTOTPOTILKO KALMQ, LYpOL ATILOL XELLWVEC.

e TuTKA HUTA: HayKpOBLa, LayKVOALEC.
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Ynotpomiko ael@aléc daoog 2/2
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EUkpato puAroBoAo dacoc 1/2

* Mukvo daooc pe PnAa puAloBola devtpa.
e Tumka puta: odeviapa, Spuc, PTeALES, K.A.
e Turuka {wa: eAadLa, okiouvpol K.A.

e KAlpo: Moaywpévol XELPWVEC, Bepud KahokaipLa.

27 Evotnta 2. Boyewypadia (Mépoc B')
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EUkpato ¢uAAoBoAro dacoc 2

- & .

Wolsteld Wood-s, MN,ZQD

921

edar Cr, Reserve, MN,

Evotnta 2. Bloyswypadia (Mepog B')
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Bopelo daococ — tauyka 1/2

* Mukvn aeiduAAn BAdotnon Kwvopopwv
e Tumka puta: TteVKa, EpUBOpPeEAATN
e Turka {wa: AAKeC, apkoUdeC, AUKol

o KAlpo: KpUol Xelpwveg e oAU xovi. To kadokaipt n
Beppuokpaocia éenepva toug 10 Bab. C

7 2.
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2/2

14
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AL0OC — TALYKOL

Bopewo 6

- P
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EUkpato Bpoxepo dacoc 1/2

 WnAda 6evtpa kot TAovoLog utoopodoc.
* KpUoL XELMWVEC KoL uypaoia.

e Tumkad putd: PTEPEC, CEKOUVOIEC.
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UKkpato Bpoxepo dacoc 2

Evotnta 2. Bloyswypadia (Mepog B')

45



EUkpata ABadia — oteneg 1/2

e BAaotnon xwpic 6evrpa UPoc oxL peyodvtepo tou 1 .
e TuTika dUTA: aypwotwon.
e Turka {wa: peyaia putodaya.

e KpuoL XELLWVEC KoL Alyn vypaoia.

27 Evotnta 2. Boyewypadia (Mépoc B')
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EUkpota Atpadio — oteEmeg 2/2

Evotnta 2. Bloyewypadia (Mépog B') 47




Touvépa 1/2

e XaunAn BAaotnon xwpic 6Evipa Kal pe YapnAd
TOAVETN.

e Turka puta: Aexnveg, Bpua, vava EvAwdn duta.

e Turka {wa: Tapavool, MoAKEC apkoUdec, pooxoBodia.

* MoAU kpUO Kal ENpO KALMAL.
* ESadoC povIpa TTaywUEVO, YEUL(EL VEPO TO KaAoKaLlpL.

e APKTLKN TOUVOpA: YUPW ATIO TOUC TTOAOUC.
e AATULKN TOUVOpQ: ota peyada upOUETpAL.

007 Evotnta 2. Bloyewypadia (Mépog B')
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Touvdpa 2/2

Wendy R. Eisner
http:ik2.gissa.uc.edul~weisnerf
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YO ATIVEC LEYAKOWOTNTEC
OaAAcoLEC BLOKOWVOTNTEC

e EupwTtikn wvn

e AdwTtikn {wvn

* Nnpntukn {wvn

e YrtomapoaAilokn {wvn
e BaBela {wvn

e ABucoaia {wvn

e MeAaykn (wvn

Aiesss
; f ai\ Evotnta 2. Bloyewypadia (MEpog B')
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KUplec Oalaooreg {wveg

Intertidal :':,,'2“ Oceanic

Megoomnahppolakn
(mapaAliakn 1 atylaATda)

Nnprtkr \ﬂ_eka{ﬁ

Qkedvia

Pnxia -
100-200 m
1000 m BabBeld wkedvia vepd
“ 2000-4000m
AdormeAayikn
Eikdva 39-11 -
Ot kUpleg Bardooleg wveg.
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BLo-yewypadLKEC TTEPLOXEC
TWV WKEQVWV

BLo-yewypadLKEG TIEPLOXEG TWV WKEAVWV. MPpWTa APKTLKEC, UTTOAPKTLKEC 20, 30 BopeLa
EUKPOATEC, UTIOTPOTILKEG BOpeLla 40, 50 TPOTILKEG, UTTOTPOTILKEC VOTLA 60, 70 VOTLA EVKPATEC, 80
KoL 90 AVTOPKTLKN UTtO-TtEPLOXN TG AVTapKTIKAG. (Rass 1986, Lomolino, k.d. 2006).
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KALLOTIKEC TIEPLOXEC
TWV WKEAVWV

g

31

KALLOTIKEC TIEPLOXEC TWV WKEAVWVY HE BAON TIG UNVIOLEC LECEC BEPLOKPAOLEG TOU VEPOU. A QPKTLKN
nieployn, northern borial NB, SB southern borial, tropical waters T, E equatorial, northern notal NN,
SN southern notal kat ANT Avtapktikn. (Rass 1986, Lomolino, k.d. 2006).

8!
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Blokowotnteg YAUKWV udatwv

2TAOLUO VEPQ
* MapaAiakn {wvn
* AlpvnTikn {wvn
e BaBwa {wvn

Tpexoupeva vepa

e ZWVEC ovaAoya LE TNV amootTaon oo TLC TTNYEC, TNV
KALlon Tou €dadouc, TNV TaXUTNTA TOU VEPOU KATT.

A b j{_\ . , , ,
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Ot BLOKOWWVLEG TWV ALUVWV

} Littoral zone

20

40

60 -

Depth (m)

80

100

120

Evotnta 2. Bloyewypadia (Mépog B')




To LOTOPLKO OKNVIKO 1/3

* H nAwia tng M'ng umtoAoyiletal ota 4,8 dioekatoppupLa
XpovLa.

e Ta maAalotepa amoAlBwpoata mov €xouv PpeBel exouv
nAkio 3,5 SLOEKATOUUUPLWV ETWV.

* Ta mpwta {wa epdavidoviol tptv amo 590 ekatoppvpla
XpOovLaL.

7 2.
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Table 3.1
Some Early (pre—1950) Estimates of the Age of Earth
Basis Author Year Age of Earth
RELIGION Years
Hindu chronology Priesthood 120-150 p.c.  1,972,949,081
Biblical chronology Theophilus of Anticch 169 7,329
Biblical chronology St. Basil the Greac 4th century 6,004
Biblical chronology St. Augustine 5th century 6,331
Biblical chronology James Ussher 1650 6,004
Movement of solar apogee  Johannes Kepler ca. 1620 5,993
SEA LEVEL Million Years
Decline of sea level Benoit de Maillet 1748 »2,000
TEMPERATURE
Cooling of Earth Comte de Buffon 1774 0.075
Cooling of Earth Lord Kelvin 1862 20-400
Cooling of Earth P G. Taic 1869 10-15
Cuooling of Earth C. King 1893 24
Cooling of Earth Lord Kelvin 1897 20-40
Cooling of Sun H. L. E von Helmholz 1856 22
Cooling of Sun Lord Kelvin 1862 10-500
Cooling of Sun S, Newcomb 1892 18
ORBITAL PHYSICS
Earth-Moon tidal
retardation G. Darwin 1898 =56
Earth tidal cffects P. G. Tait 1876 <10
Earth tidal effects Lord Kelvin 1897 <1,000
Change in eccentricity
of Mercury's orbit H. Jelfreys 1918 3,000
QCEAN CHEMISTRY
Sulfate accumulation T. M. Reade 1876 25
Sodium accumulation J. Joly 1899 89
Sodium accumulation J. Joly 1900 90-100
Sodium accumulation J. Joly 1909 <150
Sodium accumulation W. J. Sollas 1909 80-150
Sodium accumulation G. F. Becker 1910 50-70
Sodium accumulation A. Knopf 1931 >100

Evotnta 2. Bloyewypadia (MEpog B')

To LoTOPLKO OKNVIKO 2/3
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To LOTOPLKO OKNVLKO 3/3

Table 3.1 (contintied)

Basis Author Year Age of Earth
EROSION AND SEDIMENTATION
Limestone accumularion T. M. Reade 1879 600
Limestone accumularion A, Holmes 1913 320
Sediment accumulation A, Geikic 1868 100
Sediment accumulation T. H. Huxley 1869 100
Sediment accurmulation 5. Haughton 1871 1,526
Sediment accumulation A, Winchell 1883 3
Sediment accumulation W. J. McGee 1892 15,000
Sediment accumulation C. D. Walcote 1893 35-80
Sedimenc accumulation W. Upham 1893 <100
Sediment accumulation J. Joly 1908 80
Sedimenc accumulacion W. ]. Sallas 1909 a0
Sediment accumularion J. Barrell 1m7 1,250-1,700
RADIOACTIVITY

Decay of U to Pb in crust H. N. Russell 1921 2,000-8,000
Decay of U to Pb in crust A, Holmes 1927 1,600-3,000
Decay of U ta Pb in crust E. Rutherford 1929 3,400
Decay of U to Pb in

minerals A. Knopf 1931 >2,000
Pb isotopes in Earth E. K. Gerling 1942 3,940
Pb isotopes in Earth A. Holmes 1946 3,000
Pb isotopes in Earth H. Jeffeeys 1948 1,340
Decay of Rb isotope ta

Sr isorope A. K. Brewer 1938 <15,000
Abundances of mdiactive

isotopes H. E. Suess 1949 4,000-5,000

NoTes: Not all are ages for Earth. Some are for very carly cvenes in Earths history, such as the
crcation of man, the age of the cceans, etc., while others are for the age of the Salar System or the age
of maurer, Ages of less than 10,000 years have been correcred from the year of publication to the year
2000 where appropriate, None of these methods gives the cormect age of Earch, 34

sourck: From a compilation by Daloymple 1991.

Evotnta 2. Bloyewypadia (MEpog B')




lotopiaatncinc 1/3

* H wotopla tnC M'NC XwpLlETOL OE LEYAOLWVEG, QLWVEC,
TLEPLOBOUC KOl ETTOXEC.

s,
, :“ “  Evotnta 2. Bloyewypadia (Mépog B')
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lotopia tnc Mg 2/3
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lotopia tng Mg 3/3

Simple celled Ha
evolves in the see
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H Oewpia tnc Kivnonc tTwv
NIELPWTIKWV TTAakwv 1/3

Alfred Wegener 1912

4 :'{: Evotnta 2. Bloyewypadia (Mépog B')
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H Oewpia tnc Kivnonc tTwv
NIELPWTIKWV TTAaKWV 2/3

Fassil evidance
of the Triassic
land reptile
Lystrosaurus.

AFRICA

SOUTH AMERICA

%ssi remains of
Lyriognathus, a

Fossils of the fern
Triazsic land raptila Glossoptens found
approximatzly Fossil remains of the in all of the southem
3mlong. freshwater reptile continents, shaw that
Mesosaurus they ware once joned.
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ATtoSelKTIKA oToLyElaL:

1.

2.
3.
4

To «taiplacpa» Twv NIElpWV.
Ta puta kot ta {wa tatplalouy.
OL Bpaxol tatptalouv.

H petakivnon tTwv maywv
TopLadel.

To kAlpa Rtav SLadopeTLKO,
B€oelg ou dev talplalouv.
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H Oswpia TG Klvnonc Twv
nnstpwtlkwv ni\akwv 3/3
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JUYKEVTPpWON tTNG MNayyaiog

@ Late Proterozoic (b) Latest Proterozoic (€} Middle Cambrian
(750 million years ago) (550 million years ago) (530 million years ago)

(¢) Mid-Ordovician (e) Mid-Silurian (f) Early Permian 40
(487 million years ago) (422 million years ago) (260 million years ago)
IW.D. Dalziel, 1995 Fig. 20.23
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H duakOpovon tng
TLOLYKOOULOG OEpOoKpaCLOG
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H dnuiovpyia Twv nayetwvwy
kot n duvapikn tou NMAswotokaivou 1/5

* OL KUPLEC KALUOTIKEC aAAQYEC TOU
[MAeLoTOoKALVOU.
* OL BloyewypaPLKEC OUVETIELEC TWV AAAQYWV.
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H dnuiovpyia Twv nayetwvwy
kot n duvapkn tou NMAswotokaivou 2/5

* To KAlpa Katd Tov MeoolwlKo Kol TO TIPWTO LEPOC TOU
KawvolwikoU alwva Atav Bepuo Kol LOOKATAVEUNUEVO.

e OLTtayeTwveC tov epdaviotnkav oto Neoyevec eival pLa
oAU oLalitepn nepmtwon xwpic mponyouevo.
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H dnuiovpyia Twv nayetwvwy
kot n Suvapkn tovu NMAswotokaivou 3/5

Y10 MAglotoKOLvO N N EPAOE ATIO LA OELPA TTOYETWOWV
KOlL LECO-TIAYETWO WV TIEPLOOWV

* Mayetwvec: Kivoupeveg palec mayou maxouc 2-3 YALL.
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H édnuoupyila twv moyetwvwy
Kot N Suvapkn tov MAswotokaivou 4/5

42
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H dnuiovpyia Twv nayetwvwy
kot n Suvapikn tou NMAswotokaivou 5/5

Attia dnuovpyiac: AANayEC otnv mpooAnyn TN NALAKNG
akTwofoAlac Aoyw aAdaywv otnv TpoxLa tne Mnc.

KUkAol Milankovitch
e EKKEVTPOTNTA.

e EkAeunttikn ywvia: KAlon aéova.

e Metamtwon: NpocavatoAlopog acova.
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Tpoxia kot mAaytotnta tne 'ng

Ekkevipotnta:
MeTaBOAEC OTNV EKKEVTPOTNTA TNC YALVNG TPOXLAG - TN HoPPr TNG TPOXLAC
yUpw armo tov NALo

No&otnta
AMYEC oTNV KALON TNC EKAEUTTLKNG - AAAOYEC OTN YwVia TTou oxnuoatileL o
ynwoc afovag pe to mnimedo tn¢ ynwvng TpoxLag

Metantwon

MetaoAn otnv katevBuvon Tou ynvou déova tng meplotpodnc, SnAadn
0 afovag tn¢ nepLotpodnC cupmepLldEPETAL OTIWCE 0 AEovac MEPLOTPODNC
lLac oBoupac, oxnuatilovtag Evav KUKAO otnv oupavio odaipa o€
26.000 xpovia
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MetaBoAéc otnv KAlon
TOU ToALKOU afova

Earth

Earth

Eccentricity Earth encounters more
variation in the energy that it receives
from the sun when Earth’s orbit is
elongated than it does when Earth’s
orbit is more circular.

Evotnta 2. Bloyewypadia (Mépog B')

N,

o=

Sun

|

i 1
’ s ! 1
I

I

Tilt The tilt of Earth’s axis varies
between 22.2° and 24.5°. The
greater the tilt angle is, the more
solar energy the poles receive.

22.2° 23.5°
i / .
1 {24.5

Precession A gradual
change, or “wobble,” in the
orientation of Earth’s axis
affects the relationship
between Earth’s tilt and
eccentricity.
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O kUkAot Milankovitch

Now 200 400 600 _ 800 1000 kyrago
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Precession
19, 22, 24 kyr

Obliquity
41 kyr

Eccentricity
95, 125, 400 kyr

Solar Forcing
65°N Summer

Hot

Stages of
Glaciation

Cold

Metamntwon
No&otnta

EkkevtpotnTa

HALakOG e€avaykaopog

Oepuo
JTAdla MOy ETWVWY
Kpuo
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TeAguTalol EMEKTOLON TTOALKWV
rntaywyv 18.000 xpovia rtpv

Last Glacial Maximum 18,000 years ago .

J N “

ITH INDIAN
ATLANTIC i “OCEAN
OCEAN / ° '

Anclent Lanomass ‘
Modern Landmass p
Subduction Zone (trianges point in the

directicn of subducton) {}

Sea Flcor Spreading Ridge G
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2UYKpLon Twv naywv 'nc otnv
[MAELCTOKOLVO KOIL CILEPQL.

Pleistocene (18,000 Yaars Ago) Modern Day

O Glacial Ice @ Sealce

JUYKPLTIKOC mtivakac To tayokaAvupa otnv lNAgiotokaivo erroxn (18.000 xpovia ripLv amo onUepa, n
16.000 11.X.) kat to oNUEPLVO. ME AOTIPO O TTAYOC TWV MAYETWVWV LE VKPL 0 SaAdooLoC Iayoq.
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Mepiodoc maystwvwy TNV
Avwtepn MaAaloABikn emoxn

Limite extréme de la calotte polaire

Alpes

B Terres actuellement wbmomus\

Plateau continental

Extention des glaciers et des terres
pendant la période glaciaire du
Paléolithique supérieur
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TéAog Mapovacioonc

Evotnta 2. Bloyewypadia (Mépog B')
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Xpnupatodotnon

* To mapoVv eKTTOLOEUTIKO UALKO €XeL avamtuxBel oto mAaiolo tou
eKTIALOEVUTLKOU €pyou Tou dtdaoKkovta.

* To €pyo «Avolkta Akadnuaikad Mafnpata oto Navenotipuio AOnvwv»
EXEL XpNUaTOodOTACEL LOVO TNV avadLopopPpwaon Tou KMALSEVUTIKOU UALKOU.

* To €pyo vlormoleital oto mAaiolo Tou Emxelpnotakol Mpoypappatod
«Eknaidegvon kot Ala Biou Mabnon» kat cuyxpnuatodoteitatl amno tnv

Evpwrnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kat armod eBvikolg
NTOPOUG.

= “ npdypapya yia v avdntwén

ENREVIVON GTNY UOLVWYIA TNE. YVWEN!

EMIXEIPHXIAKO MPOTPAMMA |
EKMAIAEYZH KAl AlA BIOY MAGHZH =% EZ"A

YNOYPTEIO MAIAEIAL KAl BPHIKEYMATAQN
Evpwmaikr ‘Evwon EIAIKH YNHPEXZIA AIAXEIPIZHE

Ei ko K 6 Tapeis
stk et Me tn ouyxpnpatoddétnon tn¢ EAAadag kat tng Evpwmnaikig Evwong
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2nNUELWpOTA

Evotnta 2. Bloyewypadia (Mépog B')
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2npueiwpa lotopikou Ekdooewv
‘Epyou

To tapov €pyo armoteAel tnv €kdoon 1.0.

~ :'{: Evotnta 2. Bloyewypadia (Mepog B')
I EVR
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Znueiwpa Avagopac

Copyright EBvikov kat Kamodiotplakov Mavernotipov ABnvwy, AeyakLg
Avaotaolog, AvanAnpwtnc¢ KaBnyntnc. «Zwikn Mowktdotnta. Evotnta 2.
Bloyewypadia, Mépog B’ ». Ekdoon: 1.0. ABrva 2014. AtaBeoipo armno tn
Siktuakn dtevBuvon: http://opencourses.uoa.gr/courses/BIOL100/
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Znpeiwpa Adertodotnone

To mapov LVALKO SlatiBetal e toug 0pouc TS adslac xpnonc Creative
Commons Avadopd, Mn Epmopikny Xprion Mapopota Atavoun 4.0 [1] 1
uetayevéotepn, AleOvic Ekdoon. Efatlpouvtal ta auTtoTteAn £pya TpLTWV TL.Y.
dwtoypadieg, Staypappota K.A.Tt., TO OTOLOL EUTTEPLEXOVTOL OE AUTO KOL T
omola avadEpovtal pall Pe TOUG OPOUC XPrONCE TOUC OTO «2ZnMeilwpa Xprong

Epywv Tplitwv».
OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Qq Mn Epmnopikn opiletal n xpnon:
nou 6gev Ttspt)\auBava QLLEDO I EUUECO OLKOVOULKO OPEAOG o TNV XPHoN Tou €pyou, yLa
TO SlavopEa Tou £pyou kot adelodoyxo

* 1ou dev meplhapBAveL olkovopLkry cuvaAlayn wg poUnoBeon yla tn xprion N npocfaon
oTO £pYO

* 1ou dev npooTopilel oTo Slavouéa Tou €pyou Kol adEL0SOX0 EUUECO OLKOVOULKO OdENOC
(r.x. Stabnuioelg) amnod tnv mpoPoAr) Tou £pyou og SLadIKTUAKO TOTO

O dwkaovyoc pmopet va mapexel otov adelodoxo Eexwplotn AdeLa va XpnOLUOTIOLEL TO £pYyO yLa
EUTTOPLKN Xpron, Epooov auto tou {ntnBeL.
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[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/
[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

AlratApNoN ZNUELWHATWV

Ornoladnmnote avamapaywyn N dSlookeun Tou UALKOU Ba
TPETEL VOL CUMTIEPLAABAVEL:

= 10 Znueiwpa Avadopac

" 10 2Znpelwpa Adelodotnong

" N 6nAwon Alatpnong ZNUELWUATWY

" 10 2Znpeilwpa Xpnong Epywv Tpitwv (epocov umtapxel)

noll e toug ouVodEVOUEVOUC UTIEPOUVOEGLOUC.

s Evotnta 2. Bloyewypadia (MEpog B')
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ZnNUeElwpa
Xpnon¢ Epywv Tpitwv 1/7

To Epyo auTO KAVEL Xprion Twv aKOAoUBwV £pywv:

EwKOveC

Ewova 1 - 6. MNnyn: Sinauer Publications. Biogeography, Third Edition. Mark V. Lomolino. Brett R.
Riddle. James H. Brown.

Ewova 7. MNnyn: Purves et al., Life: The Science of Biology, 4th Edition, by Sinauer Associates
(www.sinauer.com) and WH Freeman.

Ewadva 8. Mnyn: Sinauer Publications. Biogeography, Third Edition. Mark V. Lomolino. Brett R. Riddle.
James H. Brown.

Ewadva 9. All the information on this site produced by students at the West Tisbury Elementary School.
Site provide at no charge to the school by Brynn Schaffner. All commercial rights reserved. © Brynn
Schaffner 2010. 2Uvbeopog: http://www.blueplanetbiomes.org/rainforest.htm. Mnyn: T. Sibona. F.A.O.

Ewova 10. © 2016 Prezi Inc. ZUvdeopocg: https://prezi.com/-piady2hbf9-/rainforests-biology-project/.
Mnyn:https://prezi.com.

Ewova 11. © 2016 Arizona-Sonora Desert Museum. 0v6eouoG:
https://www.desertmuseum.org/programs/images. Mnyn:

https://www.desertmuseum.org/programs/.
e
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ZnNUeElwpa
Xpnon¢ Epywv Tpitwv 2/7

Ewova 12. © 2016 Arizona-Sonora Desert Museum. ZUv&eoHOC:
https://www.desertmuseum.org/programs/images. Mnyn:
https://www.desertmuseum.org/programs/.

Ewdva 13. COPYRIGHT © 2016 OAKRIDGE INTERNATIONAL SCHOOL,NEWTON CAMPUS. uvbeopog:
http://oakridge.in/blog/post/thorn-and-scrub-forests. Mnyn: http://oakridge.in/blog/.

Ewova 14. J0vdeopoc: http://www.geo.arizona.edu/Antevs/biomes/.
Mnyn:http://www.geo.arizona.edu/.

Ewova 15. Yuvdeopoc: http://www.geo.arizona.edu/Antevs/biomes/.
Mnyn:http://www.geo.arizona.edu/.

Ewova 16. Licensed under a Creative Commons Attribution Share-Alike 3.0 License. X0vbeopog:
https://mthsecology.wikispaces.com/Cold+Deserts. Mnyn:https://mthsecology.wikispaces.com/.

Ewova 17. © 2002-2016 redOrbit.com. All rights reserved. 20véeopog:
http://www.redorbit.com/news/science/1113037613/plants-compete-scarce-desert-resources-
010114/. Nnyn:http://www.redorbit.com/.

Ewova 18. Y0vbeopoc: http://www.geo.arizona.edu/Antevs/biomes/.
Mnyn:http://www.geo.arizona.edu/.
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Ewova 19. Juvdeopoc: https://retrorpg.wordpress.com/tag/forest/.

Mnyn:https://retrorpg.wordpress.com/.

Ewova 20. J0vdeopoc: http://www.geo.arizona.edu/Antevs/biomes/.
Mnyn:http://www.geo.arizona.edu/.

Ewova 21. J0vbeopoc: http://www.geo.arizona.edu/Antevs/biomes/.
Mnyn:http://www.geo.arizona.edu/.

Ewova 22. Fuvdeopog: http://www.geo.arizona.edu/Antevs/biomes/. Mnyn:
http://www.geo.arizona.edu/.

Ewkova 23. 0vdeopog: http://www.geo.arizona.edu/Antevs/biomes/. Mnyn:
http://www.geo.arizona.edu/.

Ewdva 24. © Copyright 2015 Marietta College. All Rights Reserved. ZU0vdeouoc:
http://w3.marietta.edu/~biol/biomes/temprain.htm.

Ewova 25. Copyright © 2011 Vanderbilt University. ZUvéeopoc:
http://www.landscape.dept.shef.ac.uk/james-hitchmough/wild.html. Mnyn:
http://www.landscape.dept.shef.ac.uk/.
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Ewova 26. © 2011 Kazakhstan Birdtours. Zuvbeopog:

http://www.kazakhstanbirdtours.com/habitats.html. Mnyn:http://www.kazakhstanbirdtours.com/.

Ewova 27. Y0vdeopoc: http://www.geo.arizona.edu/Antevs/biomes/.
Mnyn:http://www.geo.arizona.edu.

Ewova 28. JUvdeopoc: http://www.geo.arizona.edu/Antevs/biomes/.
Mnyn:http://www.geo.arizona.edu.

Ewova 29. Copyright @ Exdooelc Utopia 2011. Hickman, Roberts, Keen, Larson, ’Anson, Eisenhour.
Zwohoyia, OAokAnpwEVEC ApXEC.

Ewadva 30. Mnyn: Sinauer Publications. Biogeography, Third Edition. Mark V. Lomolino. Brett R. Riddle.
James H. Brown.

Ewova 31. Mnyn: Sinauer Publications. Biogeography, Third Edition. Mark V. Lomolino. Brett R. Riddle.
James H. Brown.

Ewova 32. Ewkova 31. Mnyn: Sinauer Publications. Biogeography, Third Edition. Mark V. Lomolino. Brett
R. Riddle. James H. Brown.
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Ewova 33. © Stanford University Press. G. Brent Dalrymple, Ancient earth, ancient skies, 2004.
Ewdva 34. © Stanford University Press. G. Brent Dalrymple, Ancient earth, ancient skies, 2004.

Ewova 35. JUvdeopoc: http://es.slideshare.net/geologia/2-la-tectnica-de-placas-una-teora-
unificadora-presentation. Mnyn: Universidad de Oriente. Nucleo de Bolivar. Escuela de Ciencias de la
Tierra. Dept. de Ingenierra Civil. 2. La Tectonica de placas: una teoria unificadora. Instructor: Ing. Geol.
Jose G. Herrera Garcia.

Ewova 36. Zuvdeopoc:https://www.pinterest.com/pin/13159023881042710/. Mnyn: http://all-that-is-
interesting.com/craziest-dinosaur-facts/craziest-facts-about-dinosaurs-timeline2.

Ewadva 37. Excerpt from the Encyclopedia Britannica. ZUvdeopog:
http://abyss.uoregon.edu/~js/glossary/plate_tectonics.html. Mnyn:James Schombert, Department of
Physics, University of Oregon.

Ewodva 38. LinkedIn Corporation © 2015. Zuvbéeopog: Francisco Vasconcelos. Working at Escola B+S
Bispo D. Manuel Ferreira Cabral. http://pt.slideshare.net/francisco79/wegener-geo-12. Mnyn:
http://pt.slideshare.net.

Ewova 39. YUvbeopoc: http://platetectonics2010.blogspot.gr/2010/11/how-theory-of-plate-
developed.html. Mnyn: http://platetectonics2010.blogspot.gr.
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Ewova 40. |.W.D. Dalziel, 1995. Earth before Pangea. Scientific American, January, pp. 58-63

Ewova 41. © 2016 Klimalounge. Y0vdeopog: http://www.scilogs.de/klimalounge/der-hansen-faktor/.
Mnyn: http://www.scilogs.de/.

Ewkova 42. 0vbeopog: http://www.cssforum.com.pk/359773-post54.html. Mnyn:
http://www.cssforum.com.pk/.

Ewova 43. Juvdeopoc: http://gulfcoastcommentary.blogspot.gr/2013/11/what-causes-ice-ages.html.
Mnyn: http://gulfcoastcommentary.blogspot.gr.

Ewdva 44. Lee, J. (2012). Milankovitch cycles.
Yuvbeopoc:http://www.eoearth.org/view/article/154612.

Ewkova 45. J0vbeopoc:http://www.iceagenow.com/Ice-Age_Maps.htm. MNnyn:
http://life.bio.sunysb.edu/ee/geeta/Plat_du_Jour/02EvolDomes_Space.html.

Ewkova 46. ZUvOeOOG:
http://earthobservatory.nasa.gov/Features/BorealMigration/boreal_migration2.php. Mnyn: NASA.

Ewova 47. Y0vbeopoc:http://agedeglace.superforum.fr/t150-un-peu-d-histoire.
Mnyn:http://agedeglace.superforum.fr.
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