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Baoikn pyeAETn TrepITTTwonc: lari
ecagpavidovral Ta au@ifia;

o Ta ap@ifia (Barpaxol, @pUvol Kal CAAANAVOPEQ)
TTapouciadouv peyaAn BrotrolkiAotnta (Travw atro 6.700 €idn)

- NoAAoi TTANBuo oI €xouv PEIWBEI ) ECaPAVIOTEI
o [laTi €ival onUAVTIKN N ATTWAEIQ TTANBUCUWY AuPIBiwWY;

- ['aTi evola@EpovVTal OI PAPUAKEUTIKEC ETAIPEIEC VIO TN
d1aTAPENON TWV £1I0WV TWV AUQIBiwY;
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4.1 Ti gival N BIOTTOIKIAOTNTA KAl VIOTI €ival
ONUAVTIKN;

 H diatnpnon 1n¢ {wng oTn yn €CapTtartal ato
TN PIOTTOIKIAOTNTA TTOU BPioKETAI OTA YyoVvidlq,
Ta €i0N, TA OIKOCUCTAMATA KAl TIC OIAOIKATIEC

TOU OIKOOUOTHUOTOC
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H BioTroIKIAOTNTA €ival Eva KPIOIUO JEPOC
TOU PUOIKOU Ke@aAaiou Tn¢ I'n¢

e BiomroikKINOTNTA €ival N TTOIKIAIQ OE€:

v Eidn (TTOIKINOTNTO €10WV)

v Ta yovidia TTou TTEPIEXOUV (YEVETIKR TTOIKINGTNTA)
v OikoouoTApaTa (oIKOAOYIKH TTOIKIAOPOP®Ia)

v AIEpYOOiEC TOU OIKOOUGTANATOC, OTTWC N PON EVEPYEIOC KAl O
KUKAOC TWV BPETTTIKWY oUaiwV (AEITOUPYIKN TrO|K|)\opop(p|'0()
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BIOMOIKINOTHTA

TELVOUV VI

Asie MNoKAGTHTA OIKOTUTTPATWY
Ot BroAc | EVEPYELAG KOl H oo Twy Xepoaiwy kat

oL KUKAOL T € jTec i TV emPlwon LEATIKWV OLKOCUCTN LLATWY TIOU
Twy ELSWV Kat 11 ¢ v KOl TWY OLKOOUOTNHATWY.

AnAVTOUY OF jLa MEPLOXT 1) oToV ThaviTn.
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Hhaky e
EvEpyELD

OepuoTIiT

Ogppotnia BeppoTnta

@eppomia

A MOLKAGTNTA
) (a1 TOU YEVETIKOU UALKOU
fva eloc f évav TANBUGHO.
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UCIKO KE@AAQIo: BioTrolkIAOTNTa TNG 'NC

Functional Diversity
The biclogical and chemical processes such as energy

flow and matter recycling needed for the survival of species,

communities, and ecosystems.

o
0?’3 5,
9 -] &Ge
5 oy
Chemical nutrients
(carbon dioxide,
oxygen, nitrogen,
minerals)

Producers
{plants)

7 7.

Genetic Diversity
The variety of genetic material
within a species or a population.

Ecological Diversity

The variety of terrestrial and
aquatic ecosystems found in
an area or on the earth.

Species Diversity
The number and abundance of species
present in different communities.

Right side, Top left: Laborant/Shutterstock.com; Right side, Top right: leungchopan/Shutterstock.com; Right side, Top center: Elenamiv/Shutterstock.com; Bottom right: Juriah
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Presenter
Presentation Notes
Figure 4.2  Natural capital:  The major components of the earth’s biodiversity – one of the planet’s most important renewable resources and a key component of its natural capital (see Figure 1.3, p. 00).
Question:  Do you think we should protect the earth’s biodiversity from harmful human activities? Explain.


H BlotTroikKIAOTNTA TTEPIAQUPAVEI Evav
QPIOUO CUCTATIKWY

e H TTOIKIAOTNTA TWV EIOWV €ival 0 apIOUOC Kal N
TTOIKIAIQ TWV €I0WV O€ HIa BIOAOYIKNA KOIVOTNTA

e H yeVETIKN TTOIKIAOTNTA €ival N TTOIKIAIO TWV
YoVvIOiwvV o€ evav TTANBUCUO N £va €id0C
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Genetic Diversity
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Presentation Notes
Figure 4.3  Genetic diversity among individuals in this population of a species of Caribbean snail is reflected in the variations in shell color and banding patterns. Genetic diversity can also include other variations such as slight differences in chemical makeup, sensitivity to various chemicals, and behavior.


Eidon ka1 AIQTTAACEIC

e EidoC

e 2UVOAO ATOMWYV TTOU MUTTOPOUV va (euyapwaoouV Kal va
TTAPAYOUV YOVIUOUG ATTOYOVOUG

- KABe opyaviouOg gival HEAOC EVOC OUYKEKPIMEVOU €i00UC
* [ToIKINOJOP®IO OIKOOUCTAUATOC

- ‘Epnuol, Aifadia, daon, fouva, wKeAvVOi, AiJVEC, TTOTAUIA
KOl UYPOTOTTO!

- O1 diatTAdoeIceival onNUAVTIKEG KATOIKIEC/UEYAAQ
OIKOOUOTNMATA PE CEXWPIOTA KAiyaTa Kai €idn
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Ta evioua — H 2nuaacia Toug
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A Variety of Biomes

Baltimora

San Francisco

Coastal mountain Sierra Nevada | Great American Rocky Great Mississippi Appalachian
ranges Desert Mountains Plains River Valley Mountains

LT

Coastal chaparral Coniferous forest Coniferous forest Prairie grassland Deciduous forest

and scrub
First: Zack Frank/Shutterstock com; Second: Robert Crum/Shutterstock.com; Third: Joe Belanger/Shutterstock; Fourth: Protasov AN/Shutterstock com; Fifth: Maya Kruchankowa/Shutterstock.com; Sixth:
Marc von Hacht/Shutterstock.com.
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Presentation Notes
Figure 4.4  The variety of biomes found along the 39th parallel across the United States. 


4.2 Ti poAo tTaiouv Ta €idn OTA
OIKOOUOTAUATA;

o KaBg €id0C £XEI VAV OUYKEKPIMEVO OIKOAOYIKO POAO
TToU ovopadetal BwKog(TI KAvel TO €i00C)
* YTTAPXOUV TECOEPIC ONUAVTIKOI POAOI TTOU UTTOPEI Va
TTaicel Eva €id0C O€ EVA OUYKEKPIUEVO OIKooUOTNUO
- AuTtoxBova
- Mn autdxBovo
- A€IKTNC
- @epeNOEC
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KabBe €idoc¢ tTaidel pOAO O0TO olkoouoTAUA
TOU

Niche

— The role the species plays
ecosystem and everything
affects its survival and

 QOwkKo¢

- O poAoc¢ 10U TTaICEl TO €idOC O€ £va
0IKOoUOTNUA Kal OTIONTTOTE ETTNPEACE!

TNV €MIRiwon Kal TV avaTtrapaywyn reproduction
TOU « Habitat
* Biorotmo — The geographic location of
o ] species
- H yewypa@iki 6€on Tou €idoug _
. Eidoc e Species
— May be generalists with br
- MTTopei va gival yevikoi Pe EUPEiEg niches, or specialists with
O£ocIg ] €10IKOI JE OTEVEC BEOEIC narrow niches

© 2016 Cengage Learning. All Rights Reserved.


Presenter
Presentation Notes
Niche requirements for survival and reproduction:  how much water and sunlight a species needs, how much space it requires, what it feeds on, what feeds on it, temperatures, humidity, and other environmental conditions it can tolerate.


["'evIKO Kal E10IkO EidoC¢

» Generalist species (broad
niches)

— Can live in a wide range
of environments; less
prone to extinction

e Specialist species (narrow
niches)

— Live in only a few types
of habitats; more prone
to extinction because of
their inability to tolerate
environmental change

* Is it better to be a generalist
or a specialist?

© 2016 Cengage Learning. All Rights Reserved.

o [evIKa €idn (eupuoika)

- Mrtropei va (oo uv o€ Eva eupu
paoua TePIBAANOVTWYV ( AiyoTEPO
ETTIPPETTAG O€ ECAQPAVION

o EIOIKAG €idn (OTEVOOIKQ)

- Zouv JoOvo o€ Aiyoug TUTTOUG
OIKOTOTTWV ( TTIO ETTIPPETTH) OTNV
eca@avian Aoyw Tng aduvauiag Toug
Va avEXTOUV TNV TTEPIBAAAOVTIKI)
aAAayn)

Eival KaAUTEPO va gival eupuoika N
OTEVOOIKQ;


Presenter
Presentation Notes
Is it better to be a generalist or a specialist?  If environmental conditions are constant, specialists are favored because they have fewer competitors. If environmental conditions change rapidly, then the generalist is better off.


A Specialist and a Generalist

ECOLOGICAL NICHES

Specialist species Generalist species
with a narrow niche with a broad niche

/

Niches can overlap

Number of individuals

Resource use

@ Cengage Learning
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Presentation Notes
Figure 4.5  Specialist species such as the giant panda have a narrow niche (left curve) and generalist species such as the raccoon (right curve). 


£€€10IKEUTN PEIWVEI TOV AVTAYWVIONO

Brown pelican dives Herring gull o 44y turnstone
for fish, which it is a tireless searcie& A e
. locates from the air . ) scavenger o oo bebbl
Black skimmer Avocet sweeps bill Dowitcher probes e 2Nelis and pebbles
seizes small fish through mud and deeply into mud in T * for small
at water surface surface water in search search of snails, | invertebrates
of small crustaceans, marine worms, and

insects, and seeds small crustaceans

g
Q W

- |
1 \ ¥ 3 ¥ / —— —— ,- i i ; ol | = -_ Iiii . L
Flamingo feeds on Scaup and other diving  Louisiana heron Oystercatcher feeds on Knot (sandpiper) Piping plover feeds
minute organisms  ducks feed on mollusks, wades into water clams, mussels, and other picks up worms on insects and tiny
in mud crustaceans, and aguatic  to seize small fish shellfish into which it and small crustaceans crustaceans on
vegetation pries its narrow beak left by receding tide sandy beaches
& Cengage Learning
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Presentation Notes
Figure 4.6  Various bird species in a coastal wetland occupy specialist feeding niches. This specialization reduces competition and allows for sharing of limited resources.


H ece1dikeuon JEIWVEI TOV QVTAYWVIOUO
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vepoU HE OTOXO TNV anddoor toug O e18ikd¢ ota apgipia kat Explorer tng XBOUV TTIO ATTOTEAECHATIKA GTIO TOV av-

oTn YEWpPYia Kal my aoTikr avarmtuén. National Geographic Tyrone Hayes, Ka- Bpurio;
Akopa pia GﬂEl‘?\T] EIVal N TAPATETAUEVT Bnyntnc Biohoyiag oto Mavemotiuo
Enpaoia, n omoia pmopei va anognpavel tou Berkley tng Kahipopvia, Sie€dyet

EIKONA 4.B Bartpayxol mou méBavav
AOyw TTPOoBOAAE TOUG amod XuTpioiops-
KNTEC OE pia AMpvn Heyahou vPopETpou
otnv Kahigopvia.

Joel Sartore/National Geographic Creative

EIKONA 4. Autég o xpuadg PpUVOG
ToUoe aTo peyahou LYOPETPOU Sagikéd
anéOepa Monteverde Cloud g Kéota
Pika. To eidoc sfapaviotnke 10 1989,
mpogavie efartiac NG ano&fipavong
TOU EVSIQITHHATOG TOU.

Michael & Patricia Fogden/Minden Pictures/Getty Images
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Kegpdahao 4 & 81

EIKONA 4.8 O amethoUHEVOS Lpu?\O.WOKupxup'\aq
(apiotepd), o omoiog TPEPETAL PE TAQyKTOV, EivaL TO
peyahutepo PAp! oTOV WKEQVO Kal Eival QPKETA @\
AIKO TIpOG Tov avBpwrio. H ktevolluyava, evag oeu-
POKEPANOG Kapyapiag (5e€1qr), TENEL uTIo EEQPAVION
(kivBuveLoV EiBOC).

Apiotepa: Colin Parker/National Geographic My Shot/National
Geographic Creative, Katw: Westend61/SuperStock
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HaTIoHO,
pOuV WG TIPOC TOV XpWw

Kupiwg eneldn EXOLV exte0el ::
SIAPOPETIKES TiEPIPANAOVTIKES
GUVONKEC.
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AuTtoxBova Kal un 18ayevn €ion

e AuTOxBOova €idn
v’ ZOuV Kal avaTTTUO0O0VTAl O€ €VO OUYKEKPINEVO OIKOOUOTNUA
e Mn 1B8ayevn €idn

v MeTtavaoTeUouy o€ éva oIkooUOoTNUA 1 el0dyovTal OKOTTIUA N
TUxaia o€ £va olkoouoTnua

v MTtropei va atreiAjoouv Ta autdxbova €idn péow Tou
QVTAYWVIOUOU YIa TTOPOUG, UEIWVOVTAC TOV APIOPO TWV
1Bayevwyv 10wV

v MTmropei va ecattAwBouv ypriyopa 4av Bpouv uia euvoikr) 6éon

© 2016 Cengage Learning. All Rights Reserved.


Presenter
Presentation Notes
Nonnative species can be  invasive, alien and exotic species.


Eid0oC OEIKTNG XPNOIMEVUEI WC BIOAOYIKOC
OUVayEPUOC

e 'Eva €ido¢ d€iKTNC gival euaiobnTo oTIC AAAAYEC EVOC
OIKOOUQTNMATOC

v T1apéxeTE EYKAIPEC TTPOEIBOTTOINCEIC YIa TV aAAayr TNS
KOIVOTNTAG KAl TOU OIKOOUOTHATOG

v Oplopéva €idn apeiBiwv gival €idn KaAwv OEIKTWV

v H eCapdvior Toug ota TpoTTIKA ddon TnNS KevTpiknc kai NOTIag
AUEPIKNG €XEI OUVOEDEI e TNV KAIMATIKA aAAayn
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Ta Bacika €idn Traiouv KpPioluoug pOAOUC
OTA OIKOOUOTNMATA TOUC

e Ta Bagika €idn etrnpealouv Tov TUTTO KAl TNV
agpOovia AAAwV €1I0WV O€ £€va OIKOOUOTNMO Kal
UTTOPEI va €ival utreuBuva via:

v' ETmiKoviaon avBo@opwv 10wV (TTETOAOUDEC, UEAIOTEC)
v' PUBuion TTANBuopwy aAAwv €1dwv (AUKoI, aAy&ATopEC)

v MTropei va TTpokaAéoouv TTANBuouiakr uttoB&Buion Kai
eCAPAVION ECAPTNMEVWV EIDWV.
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MeAeTn lMNepirTrwoncg: O APEPIKAVIKOG
AAlyatopac — 'Eva anuavTiko €i100¢

o O auepPIKaVIKOC aAlyaTopag, Eva Baciko €idog
UTTOTPOTTIKWY UYPOTOTTIKWY OIKOOUGTNHATWY

v 2xed0V KUvNyNBnke pEXPI e€apaviong — TOOO TTOAU TTOU
TOTTO0ETAONKE OTN AIOTA TWV ATTEINOUMEVWY EIOWV

v' 2ZNMEPQ, £XEl avakTNBEi Kal agalpedei atrd autiv Tn AioTa
v' TiaTi gival auTh gia onuavTiKh 10Topia ETTITUXIOC;

v' 1010 pn autdxBovo €ido¢ eI0BOAEQC ATTEIAEI TWPO TOUC
AUEPIKAVOUC aAIYATOPEC;
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MeAETN TTEPITTTWONG: 1aTI TTPETTEI VO
TTPOOCTATEUOUMNE TOUC KOPXOPIEG;

o OI kapxapieg, Eva Paciko €idog, utroFaduilovTal atro
TIC AvOPWTTIVEC OPACTNPIOTNTEC:

v Madvw ammd €va eKATOUUUPIO OKOTWVOVTAl €TNCIWC WG
ATTAVTNON 0€ UTTEPPROAIKEC AVAPOPEC TWV HECWV EVAUEPWONC
VIO €TTIOECEIC KAPXAPIWY

v/ 2Zuykopifovtal yia Ta TITEPUYIO TOUGC KOI VIO OOIOTIKEC
(POPUOKEUTIKEC BepaTTeieC

v ThoTeueTe OTI O KOPXOAPIEC TTPETTEI va gival TTPOCTATEUOUEVO
€i00¢;

© 2016 Cengage Learning. All Rights Reserved.



4.3 Tlwc aAhalel n (wn NG 'NG Ye TNV
TTAPOOO TOU XPOVOU;

e H Oewpia TNG £CEAICNC OTTWG aTtTodEIKVUETAI OTN dladikaagia
TNG PUOIKNG ETTIAOYNG

o ECnyei Twe n dwn otn yn aAAAdlel pe TNV TTAPOod0 TOU XPOVOU
AOYW TwV aAAaywv oTa yovidia Twv TTANBucuwyv

o H e&eAicn Tou TTANBUCoPOU cupPaivel HECW YOVIOIOKNC
LMETAANOENC

o Aivel OTA ATOPA YEVETIKA XAPAKTNPIOTIKA TTOU EVIOXUOUV TNV
IKOVOTNTA TOUG VA ETTIRIWVOUV Kal VA TTAPAYOUV ATTOYOVOUC
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H BioAoyIkn €CEAICN ME QUOIKN €TTIAOYN £CNYEI
TTwWS aAAadel N (wr YE TV TTAPOOO TOU XPOVOoU

e Ta amoAIBwpaTa ATTOKAAUTITOUV TRV IoTopid TNG (WNG
BioAoyikr) €CEAIEN

e H &kppaon TNG YEVETIKNC TTapaAAayng HE TNV TTAPOd0 TOU
XPOVOU QTTO TIC ETTOUEVEC YEVIEC (PUOIKN ETTIAOYN)

e MEOw TNGC QUOIKNG ETTIAOYNG, Ta €idN €ceAicoovTal PE TNV
TTAPOOO TOU XPOVOU ATTO TA TTPOYEVEOTEPA TTPOYOVIKA

« Ta ATOMOA ME XAPOAKTNPIOTIKA TTOU QUCAVOUV TNV ETTIRiwon
TOUC €ival 1o TMeavo va YEVVIIOOUV aATTOyOvOUG Kal vda
METAOWOOUV AUTA TA XOPAKTNPIOTIKA
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O1 HETAAAGCEIC €ival OAAQYEC OTN YEVETIKN
ouvBeon (DNA)

o MepIKEC gival TuxaiEc, aAAa ocuufaivouv pe £€kBeon
O£ PAOIEVEPYEIQ, UTTEPIWAN OKTIVOPOAIQ KOl XNMIKEC
ouaieg (METAAAACIOYOVQ)

o O YEVETIKEC AANQYEC OTA AVATIAPAYWYIKA KUTTAPO
KAnpovopouvTal atro ToUG aTToyovoucg (KANPOVOoUIKA
XOAPOKTNPIOTIKA)

o OplopéEva KANPOVOUNOIUa XOPAKTNPIOTIKA OiVvOUV
OTA ATOPA TTAEOVEKTAMATA TTOU BEATILWVOUV TNV

IKOVOTNTA TOUC va €TTIRIWVOUV Kal va avaTrapayovTal
(TTPOCOPUOCTIKA XOPAKTNPIOTIKA)

© 2016 Cengage Learning. All Rights Reserved.


Presenter
Presentation Notes
In natural selection, environmental conditions favor some individuals over others. This is how populations adapt to changes in environmental conditions – by changing their genetic makeup.


H B1oAOYIKN €CEAICN UE QUOIKN ETTIAOYN
ECAPTATAI ATTO TN YEVETIKI TTOIKIAOTNTA

o [EVETIKN avTioTOON

v ' H kavotnta evOC 1 TTEPICCOTEPWY OPYAVIOUWY O€ €vav
TTANBUOPO va avéExovtal XNUIKEC OUCieC OXEDIAOUEVEC Vda
OKOTWVOUV ToV TTANBUOUO

v AvaTrTUooeTal  0€  BaKTApIa Kol €i0n  eviOuwv  ETTEION
TTapayouv ypnyopa MpeyaAo aplOud atmoyovwy (Baktripla
AVOEKTIKA oTa AVTIRIOTIKA)

© 2016 Cengage Learning. All Rights Reserved.


Presenter
Presentation Notes
Humans are a good example of evolution by natural selection. We have been successful because of three major adaptations:  our strong opposable thumbs, our ability to walk upright, and our complex brains.


d.

ing. All Rights Reserve

ENIEN WE PUOIKA ETTIAOYI
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Presenter
Presentation Notes
Figure 4.9  Evolution by natural selection: (a) A population of bacteria is exposed to an antibiotic which (b) kills all individuals except those possessing a trait that makes them resistant to the drug. (c) The resistant bacteria multiply and eventually (d) replace all or most of the nonresistant bacteria. 


H TTpoocappoyn HEOW TNC QUOIKNG
ETTIAOYNC EXEI OpIa

* [leplopIOTIKOI TTAPAYOVTEC TTPOCOPUOYNG:

e O1 opyaviouoi PJTTOPOUV VO TTPOCAPPOCTOUV O€ HIa aAAayn
TwWV TTEPIBAANOVTIKWY ouvOnkwv POvo €av T ATTAPAiTNTA
VEVETIKA XOPAKTNPIOTIKA UTTAPXOuVv NnNon oTtn YovidIOKn
decauevn evog TTAnBuoou

e AKOMO KI Qv UTTAPXElI €VA EUEPYETIKO KANPOVOUIKO
XAPOKTNPIOTIKO 0¢  &vav  TTANBuopo, n  IKavotnta
TTPOCAPMOYNG TOUu TTANBUOUOU JTTOPEI va TrepIopileTal ATTO
TNV avattapaywyikn Tou IKavoTnta

© 2016 Cengage Learning. All Rights Reserved.



Mepikoi Kolvoi puBol yia TNV €CeAICn HECW
TNC PUOIKNC ETTIAOYNC

o «EmBiwon Tou TTIO IKAVOU» ONnNUaivel «ETTIPiwonN ToU
IOXUPOTEPOU»

v" TNa Toug BIoAdGyouc, o1 TTIO IKAVOI €ival EKEIVOI TTOU €ival TTIO
EMMITUXNMEVOI OTNV AVATTIAPAYWYI) KAl APVOUV TOUG
TTEPIOOOTEPOUG ATTOYOVOUG, OXI TOUC TTIO dUVATOUGC CWUATIKA

o «H eCcéNICn egnyei TNV TTpoEAeuon TNSC WG

v AvTiBeTa, n €€ENIEN €ENYEl TTWC avaTTTUXBNKAV Ta €idn META
TNV £vapgn TG Qg
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[1eplooOTEPOI KOIVOI HUBOI

e «O1 avOpwTtrol €eAixOnkav armmd  mOAKOUC 1)
LUAIJOUOEC

v O1 avBpwrtrol, oI TTiBnkol Kal o1 Paiuoudec eEeAixbnkav o€
OIAPOPETIKA JOVOTTATIO ATTO £VAV KOIVO TTPOYOVO

o «H egENIEN HEOW TNC PUOIKNC ETTIAOYNC TTEPIAAUBAVEI
Eva MeEYOAO OXEQIO TNG QUONC OTO OTIOIO TA €Ii0N
TTPETTEI VO TTPOCOPMOCTOUV KOAUTEPA»

v Aev uttdpXel CeKABAPO POVOTTATI — O OUVANEIC TNS PUOIKNC

EMMAOYNC KAl N Tuxaia JETAAAOEN uTTOPOUV va wbrjoouv Tnv
eCENICN O€ TTOAAG DIAPOPETIKA PUOVOTIATIA.
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4.4 Tlolol TTapayovTeC ETTNEEACOUV TN
BIOTTOIKIAOTNTA;

o KaBwc o1 repIBaAlovTikEC ouvOnkec aAAadouy, N
B10TTOIKIAOTNTA KaBOopileTal ATTO TNV I00PPOTTIA
UETACU TOU OXNMATIOMOU VEWYV €I0WV KAl TNG
£CAPAVIONC TWV UTTAPXOVTWYV €10WVH avBpwTrivn
OPACTNPIOTNTA £XEI TTPOKAAETEI ATTWAEIQ
BIOTTOIKIAOTNTOC:

v’ [1pokaAwvTag £60PAVION EI0WV

v’ Méow NG uTTOBABUIONC TWV OIKOTOTTWY TTOU ATTAITOUVTAI VIO
TNV AVATITUCN VEWYV EIOWV
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[TwG TTPOKUTITOUV VEQ E£I0N;

e H g10otT0inON cuppaivel otav Eva €idog XwpileTal o€
OUO N TTEPICCOTEPA DIAPOPETIKA €idN

v Ta €idn BewpouvTal dIaPOoPETIKA OTaV Ta ATOPA OEV UTTOPOUV
TTAEOV VA avaTTapAyouV Kal va avattapayouVv YOVIMOUG
QTTOYOVOUC
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["ewypa@Ikn Kal Avatrapaywyikn
ATTopovwon

o [eWYPAPIKA ATTOUOVWON

v Epegaviletar  6tav. opddec  Tou  idlou  TTAnBuouou
QATTOMOVWVOVTAl CWHATIKA (atrd fouva, Trotauia, dpONouC N
arréoTacon) n pia amd TV AGAAn PE TNV TTAPodO TOoUu
XPOVOUAVATTAPAYWYIKI ATTONOVWON

v Epeaviletal 6tav n PeTAANAZN kal N aAAayry attd Tn QUOIKA
eMIAOY A€IToupyouv aveecapTnTa oTn Yyovidlok OeCauevn
YEWYPOAPIKA ATTOMOVWHEVWY TTANBUOUWV.
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H yewypa@Iikn atroyovwaon UTTopEi va
o0NYNOEl 0€ AVATTAPAYWYIKN ATTOOVWOnN

“Edé fo : : : - Arctic Fox  Adapted to cold
e NG : through heavier fur,
short ears, short legs,
. and short nose. White
T ~ fur matches snow for
N Y L camouflage.

Different environmental
conditions lead to different
selective pressures and evolution
into two different species.

Spreads northward

Early fox
: ‘ and southward
population and separates

Gray Fox

Adapted to heat
through lightweight
fur and long ears,
legs, and nose, which
give off more heat.

Southern
population
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Presenter
Presentation Notes
Figure 4.11  Geographic isolation can lead to reproductive isolation, divergence of gene pools, and speciation.


[Tw¢ eTnpeadouv o1 AvEpWTTOI TN
BIOTTOIKIAOTNTA;

e 2UMPBAANOVTOC TNV AVOOO VEWV EIDWYV NECW TNG
TEXVNTAC ETTIAOYNC

v ETTIAEKTIKA avatrapaywyr f1 d1a0Talpwaorn METALU YEVETIKWV
TTAPAAAQYWV TOU idIOU €id0UC

v' XpNOIYOTTOIWVTAC YEVETIKO PNXavIOUO YIa TOV YPHyopo
XEIPIOUO TWV YoVIOIiWV

v' Mg aAAayéc Tou DNA yia €TBupnTd XapaKTNPIOTIKA

v MeTagpopd yovidiwv JETALU DIa@POPETIKWY E10WV TTou dev Ba
uTTopoucav va diaoTaupwBouv oTn puon
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OAa 1a €idn TeAika ecagavidovTal

e H e€apavion ocuuPaivel otav €va €ido¢ TTavel va
uTTapxeEl (BroAoyikr ecagpavion)
e 'Eva €ido¢ TTou avTIueTWTTICEI KPioN MTTOPEI:
- Na TrpocappoaTei OTIG VEEC aAAayYEC TOU TTEPIBAAAOVTOC

— Na yeTavaoTeUOEl O€ HIO VEA YEWYPOAPIKA TOTTOBETia TTOU
gival Mo KATaAANAN yia Tov TpOTTo {WNG TOUG

— Na ecagpavioTei
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Ta evonuIka €i10N €ival TTOAU EUAGAWTA OTNV
ecagavion

 BpiokeTal HOVO O€ UOVADIKEC YEWYPOAPIKEC TTEPIOXEC

— YTTapXel OUOKOAIQ yia TN JETAVAOTEUON N TV TTPOCAPUOYI
TOUC O€ TAOXEWC PETABAAAOUEVEC TTEPIBAANOVTIKEC OUVONKEC

- [ToAAG aTTeIAoUpEVa eVONMIKA €idN gival augifia
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AUcnon TNG ecapaviong 10wy

E¢aAeipyn oTO TTAPACKN VIO

— TTI0 ApPYOC PUBUOC UTIPXE TTPIV aucnBei o avBpwTTivog
TTANBUONOC

e Madikn ecagavion

— onNMavTIKA aug¢non TnNG £ca@aviong EvavTti Tou pubuou
ecapaviong TTaNioTepa

- TTAYKOOMIA YEYOVOTA OUVOEOVTAIl UE ONUAVTIKEC EKTETAUEVEC
TTEPIBAAAOVTIKEC AANAYEC

- augnon TNG £Ca@Aviong €1I0WV WC ATTOTEAEOUA AVOPWTTIVNG
OpPaACTNPIOTNTAC
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Mia cuvtoun I0Topia TWV PJalIKwV
£CAPAVIOEWV

e Ta amoAlBwpaTta KAl TA  YEWAOYIKA OTOIXEID
UTTOOEIKVUOUV OTI TTIBavw¢ UTTNPCAV TTEVTE UACIKEC
ecapavioelc Ta TeAeutaia 500 ekaTopuupla Xpovia

v AuTécC ol padikéc e€apavioelic akoAouBrinkav atrd avgnon Tng
TTOIKIAOTNTAG TWV E10WV

v Néa €idn TTPOKUTITOUV YIO va YEUIOOUV PN KOTEIANUUEVOUC
Owkouc 1N vyia va eKUETAAAeuTOUV T  TTPOCPATA
dnuioupynBEvTa diaBéoiua
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[101€ Ba cupPei N eTToOpEVN padIkn
gcapavion;

e Ol €MOTAPOVEC TTIOTEUOUV TWPA OTI UTTOPEI VA
Blwvoupe TNV apxn MIO¢ VveEAC MACIKNG
ecapavionc TIOU  gival  ATTOoTEAEOPa  TNG
avOpwWTTIVNG dPaCTNPIOTNTOC
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[lepiTITLON TOU OpuoKoAaTITn: Ivory-Billed
Woodpecker — Sighted

o AEV UTTAPXOUV ETTIRERAIWPEVEC TTAPATNPNOEIC TA
TEAEUTAIO XpOVvIa

 'Eva apoeviKO €i00C EVTOTTIOTNKE ATTO TNV EPEUVNTIKI
opada Kal Tov OIEVUBUVTH TOU EpyaoTnpiou
opviBoAoyiag Cornell

v TTw¢ auTtry N HEAETN TTEPITITWONG OXETICETAI PE TN
BI0TTOIKIAOTNTA KAI TNV £CAPpAvION;

v [1aTi TTPETTEI VO avnNOUXOUME YIa TNV EEQPAVION TWV
EIOWV;
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To €idoc¢ Ivory-Billed Woodpecker kai ol
TPEIC MEYOAAEC I0EEC

e H emfiwon Twv OPUOKOAATITWYV TTEPIAQUPBAvVEI TNV
amToyUhvVwWon Tou @AoIoOU aTTO VEKPA OEVTPA YIa va
TPOAPEI UE TTPOVUU@PEC OKABAPIWY HECO OTA DEVTPA

v KaBwc¢ o1 trepIBalrovTikéEC ouvenkec dAAacav, o BIOTOTTOC
TOUG KATOOTPAPNKE TOOO PICIKA TTOU UTTOPEI va PNV Eixav TNV
gUKQIPia va TTPOCAPUOCTOUV YEVETIKA OE QUTEC TIC AANAYEC

e MepIKEC @QOPEC Opyaviopoi Tou  Bewpouvral
ECAPAVIOMEVOI TTOAAEC POPEC UPavidovTal ¢aval.
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