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http://zebu.uoregon.edu/~js/ast121/lectures/lec18.html

Baoikoi otoxol TnG Siaike€ng

» Na TTapouvue hia 16€a yIA TO Tl
ONUAIVEl YIa SLO OPYAVIOUOLG VA
LLUYYEVELOLV £EEAIKTIKO

> Na TTapouvue Pia 16€a yIA TO Tl
onuaivel «KEmAoyn Kal «AapBIvIKN

EEENICN

> Na TTAPOLUE UIA 166 VIO TO TTWC
KATOAAPRAIVOLUE OTI OPYAVIOUOI
OLYYEVELOLV ECEAIKTIKO



1 Baolkog o10X0g TnNG S1aAe§ng

> Na TTapouvue hia 16€a yIA TO Tl
ONUAIVEl YIa SLO OPYAVIOUOLC VA
LLUYYEVELOLV £EEAIKTIKO

> YNUaivel Ot SLO OPYAVICUOI
OLYYEVELOLYV €€ AiUATOC

> ATOUA ATTO SIAPOPETIKA EidNn
ATTAQ £XOLV PIA TTOAD JAKPIVN
OLYVEVEID



'Eva kAadoypapuua: gia
Siaypappartikn puAoyEveon

A

e

._ Elephas  africana
-, Mammuthus  maximus (African
. W Mammut Stegodond)  (mammoth) (Asian elephant) elephant)

(mastodon)
10,000 , .
years ag; N Deinotherium %
e Platybelodon
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4
d
]
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°
o
=
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o
Barytherium
Moeritherium
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Last universal common ancestor
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http://teachers.dadeschools.net/jurbina/AP03 CH. 29 POWERPOINT.ppt

& 1808 Addizon Wesley Longman, Inc.

ALUNOA AL AMYO DIZA3AAQT



http://teachers.dadeschools.net/jurbina/AP03 CH. 31 POWERPOINT.ppt

. (sewigeiian ‘sejeojuM ‘S19jeouUE]) BIEPIOYD

_.. ,,.. (sujyain eas ‘sJe)s Bas) BIEUWISPOUIYST

fy B ﬁ (s1ep|ds ‘sioesu)| ‘sueeoeisnio) epodoiyuy
L :

n - (suwuom pejuewbes) epieuuy
(sesndojoo ‘s|jeus ‘swejo) easnjjon

= (spodojyoeiq) epodojysesg

(spiuoioyd) epjuoioyd

{81 ; (sueozokiq) eozofig

WIS . .y
= (st _.nuf M\.J_
e

(swiom uoqqu) ealawen
(s1

(s .
(swiompunos) epojewepn .
(st m m
1 E
a : (s1341101) BI8NOH tl ;
7 . 3 2
(se m m
“ (swiomiey) sayquiwayhield m m,
(se z g
[£)

(seinel quios) eioydousln

(seuowaue ‘s|ei00 ‘saysydjel) eprepud

% (sebuods) eiejji04

ADM) AL AMYO DIBA3AANT



http://web.isoi.edu.pk/ISOIWebPages/Faculty-n-TAs/awesterman/Powerpoint/Campbell - Chapter 32.ppt

2nd BaoikOg oTOXOC TNG SIAAEENG

> Na TTAPOLUE PIA 16EA VIO TO TI ONUAIVE
«ETmAoYnM Kal «AapRivikn ECEAIENY

> loTopia TNC BIOAOYIKNC IKEWNC
> H Aoyikn Touv Malthus

> H Aoyikn cbvown Tov Mayr yia TN
AapPivikn EEENIEN kal TN DLOIKN ETTIAOYN

> OLOIKN ETTIAOYN KAl TTOOCAPUOYN
> Texvntn EmAoyn

> [Napatnpnon TNG EmAoync (€161IkoTepa
WG OLVETTEIA TNC METARBOANG TOL
[1eEPIBAANOVTOC ATTO TOV AVEPOWTTO)




l. loTopia
A. Npo-AapPIVIKEG 16€EG;
1. O1 Apxaiol EAANvEG

e Sgvopavng, EPreSokANG

e Avayvpioayv 1a dmoAifouara
WG OPYAVIOHOULGS TTOL
e€apavioTrnkav

o AvemrTu€av 16ee¢ e€€AIENG kal
AKOMN PLOIKNG EMAOYNG



[MAarwvag

*H {oon 6ev alAadle

*YTapxel o Ai®VIOG,
TEAEIOC KOOHOG TTOL
Sev BAEToLUE

*Ymapxel 0 ATEANG KOOHOG TTOL
oLAAaupavouyv ol aIoONoEIC NAG



ApPICTOTEANG

e O1 opyaviouoi dev
aAAalovv

e Avayvapidel
WOTOOO

uia Siapaduion oTov
dLOIKO KOOUO




2.

Méexpl Tov 140 aiova ol
OPNOKELTIKES TTETOIONCTEIC KAl O
Meoaiovac KadnAwvouv
OTTOIASNTTOTE OKEWN, TTOL Eival
avTiOern pe To Soyua TnG

Anpiovpyiag



3. Avayévvnon (1400-1700)

*Ta OpnokevTiKa Soyuara
augiopnroovvral

Charles Buffon (1707-1788)

v'To mepifaAllov emnpealel TG HETAPOAES TV DWWV
v'H I'n €x&1 nAikia 70.000 xpovia avri yia 6000-10.000



Erasmus Darwin (1731-1802)

»>MNanmoug Tov Charles Darwin

>Ymoypaupioe Tnv EEEAIKTIKN
Ocwpia oTa moinuara

>I0yxpovog Tov Lamarck, aAAa
AlYOTEQO TTEICHEVOC YIA TV
KANPOVOUION TGV EMKTNTOV
XAPAKTNP WV




To 10TOPIKO TMAQioIo TNS {WNS KAl TGOV
16ecdv TOL Aapfivov

Mendel (inheritance)
Darwin {evolution, natural selection

Lamarck {evolution)
American Revolution French Revolution U.S. Civil War
| o | | eoo | || [ tsso | | | 1900 [ | ||
1795 | Hutton proposes his theory of gradualism.
1798 | Malthus publishes “Essay on the Principle of Population.”
1809 | Lamarck publishes his theory of evolution.
1830 | Lyell publishes Principles of Geology.
1831-1836 | Darwin travels around the world on HMS Beagle.
1837 | Darwin begins his notebooks on the origin of species.
1344| Darwin writes his essay on the origin of species.

1858 | Wallace sends his theory to Darwin.

1859 | The Origin of Species is published.
1365' Mendel publishes inheritance papers.

Wallace (evolution, natural selection)

Copyright €3 Pearsen Educatlon, Inc., publishing as Benjamin Cummings.



Carl Linnaeus (1707-1778)

O margpag tng ovyxpovng Tadivounong
duTOV Kal ZOWV

»Systema Naturae (1735)
»Species Plantarum (1753)
(ad majorem Dei groriam)




T. Robert Malthus (1766-1834)

"Population, when unchecked, increases at a
geometrical ratio. Subsistence increases
only in an arithmetical ratio. A slight
acquaintance with numbers will show the
immensity of the first power in
comparison with the second.”

Carrying Capacity

Limiting Ffactors in nature, 7[
such as food resources

slay constant in nature,

of grow arithmetically.

Geometric
Growth

When the caming capacity

iz reached imiting factors

in populations bedgin

to take place. A population

cannot exceed the

camyding  capacity without R

ramilicalion. Fopulations Crow
Ueometrically

| Arithmetic Growth

Ny

T T COU O W

S

b 4

Time
Malthusian Fopulation Growth



Georges Cuvier (1769-1832)

*[MaAaiovroAoyia

MeAETN TGOV ATTOAIOUATOV

* AIAOTPOHATOON
METPOHATOV

To maAaiorepo eival 1o
BaBvuTepo

e KOTAOTPOPICHOG



Charles Lyell (1797-1875)
* Principles of Geology

* YITOOTNPIKTNAG TOL "
Ouolopoppiopov (Uniformitarianism) o
TToL MPOTABNKE atro Tov James Huttongs. " o

* O1 YEWDAOYIKES AAAQYES gival
apyeg
> O1 vopol duoikng Kal Xnueiag eival

ol iSiol
>MalaioTePES YEDAOYIKES S1a8IKATIEC KAl YEYOVOTO

gival idi1a ye onpepa
*H I'n mp&rmel va gival EKatopuvpia Xpovia
TTaAla



Hutton vs. Lyell

James Hutton (1726-1797)
Georges Cuvier (1769-1832)

» Concept of « Theory of Catastrophism
] * Changes in carth's
populations of animals

* Earth il‘lC Cﬁi‘v’ﬂbly allcient result of natural disasters

. that killed fauna in a given
» Rocks laid dpwn, uplifted, area
CI‘OdCd, and lav down again . Demonsquted lhal.species
. _ can go extinct (an issue
« This pattern is S{grnal cycle; much discussed at the
time)

nothing to do wit\divine
intervention.

Charles Darwin (1809-1882) low geological |
+ Naturalist on HL.M.S. Beagle, PTOCC- SCS (CTOCE‘IOT'] & Carth

di Pac
pe i Umiferm raransim

continuous change n

* Observed incredible variety of

living forms and people; earth’s surface.

collected samples of plants,

animals. rocks. and fossils e Proved gCOlOgiCﬂl Changcg
« Conclusion: NO fixity of species e

and notion on short, catastrophic occur at same rate now as

geological history for earth must in past

be incorrect

* Mentor to young naturalist,
Charles Darwin.

38


http://www.chass.utoronto.ca/anthropology/ANT100Y/Lecture 1/index.htm
http://www.chass.utoronto.ca/anthropology/ANT100Y/Lecture 1/index.htm
http://www.chass.utoronto.ca/anthropology/ANT100Y/Lecture 1/index.htm
http://www.chass.utoronto.ca/anthropology/ANT100Y/Lecture 1/index.htm

H Snuiovpyia i{nuartwoyv Kai n
evamoOeson amoAIO®UAT®V ATTo

S1APOPES XPOVIKES TTEPIOSOLE

g Rivers bring sediment to the
ocean. Sedimentary rocks
containing fossils form on
the ocean floor.

6 Over time, additional strata
2 are added. conlaining fossils
- from each time period.

ﬁ As sea levels change and the seaflcor
is pushed upward, sedimentary rocks
are exposed. Erosion by rivers revesls
strata; clder strata contain older fosslles.

Younger stratum

with more recent
fossils

Older stratum with & 58
older fossils o



AlQoTPUATOON
METPWUATOV
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AmToAIBwpara

Copyright © Pearsen Education, Inc.. publishing as Benjamin Cummings.



oLVOWN TOL

Ernst Mayer

Napatnenon 1 = O1 TANBLCUOI TEivOLY VA £xOLY LWYNAA
AvVATTapayw®yika Suvapika

NMaparnpnon 2 = O1 MANBLOUOI TEiVOLY VA gival oTaBegpoi
o€ peyebog

Maparnpnon 3 = Ta TePIPAANOVTA TeiVOLY VA SIABETOLY
TTEPIOPICHEVEG SIATPOPIKES TTNYES

Toumépaocpa 1 2 Ymapxe Apa ay®vag yia Tnv empicoon

NMapatnenon 4 = YTApXel pAIVOTOTTIKN TTOIKIAOTNTA HECT
OTOLG TTANOLOHOVG

NMapatnenon 5 2 M&PoG TNG PAIVOTOLTTIKNC TTOIKIAOTNTAG
gival KANPOVOMIKN

TuuTTEPAoHa 2 > Meoa oToLC TTANBLOPOLC LTTAPXE!
S1apopIkn avamapay®ylikn emroxia 1mou emneeadleTal Ao
PAIVOTOTTIKEC SIAPOPES PETAEL TWV ATOUWV

TOUTTEPAOHA 3 2 AIAPOPIKN AVATTAQAYWYIKN ETTITLXIC
oéNYEl o€ TTTWON TNG CLXVOTNTAC TWV YEVOTLUTTWV TTOL
BpiokovTal TTIoW ATTO PAIVOTLTTOLC AIYOTEQO
TOOCAPUOTHEVOLC OTO TTEQLIRAANOV KAI TO AVTIOTOOPO:
AapPivikn EEENIEN



MepiAnwn Tov AapPIVIOCHOL

> H ®ouoikn EmAoyn eival n S1IapopIkn ETiTuxia oTnv
Avamrapaywyn

(GvioNn IKOVOTNTA TV ATOUWY VA ETIRIVOLY KAl VA
AvVATTapAyoVvTal)

[ZNUEIOTE OTI N EUPACN Eival OTNV AVATTAPAYWYN KAl OXI
oTtnV empicwoon |

/€l UEOW TNC aAANAeTTibpaonc
/ (PLOIOAOYIKI) TTOIKIAOOPPIA
TOVBETOLY Evayv TTANBLOUO

IAOYNC €ival N TTOOCAPUOYH TV
UGV OTO TTELIBAAAOV TOLC




YNUAVTIKOC SIOXWPEICUOC

(a) Lamarck's view

Cuiginal, shon-necked Keeps stralching And continugs giredching
meck to reach laaves L urilil neck becomes
progressivaby
longes

Matural sedection favars
lenger necks

Crignal group The favored characteristic is
wision'n AR | s pronen o variable, but showing a
néck kength _ -.-."’ shorter neck goverel s

; - b

> Oa TTPETTEN VA SIaXWPICOLHE AVAUETO OTIC
TTOOOCAPUOYEC TTOL £VAC OPYAVIOUOC ATTOKTA UE TIC SIKEC
TOUL EVEPYEIEC KA TIC KANPOVOUOVUEVES TTOOCAPUOYEC,
oL e€eAiCoOVTAl O' Evav TTANBLOPO PETA ATTO TTOAAEG
YEVIEC, WG ATTOTEAECHA TNG


http://www.jeffreybass.com/slides.htm

4. AeKATOC £VATOG AIDVACG

Jean Baptist de Lamarck (1744-1829)

v'O TPWTOG TTOL AVETTLEE HIa
EMTTEPICTATWMEVN EEEAIKTIKN
Ocwpia

vTipooappoyn avaloya He 1N
XPnon n Tnv axpnoia

v'Ta emMKTNTA XAPAKTNPIOTIKA
KAnPoOvouoLVTal




Mpooapuoyn HETA
atmo &vrovn Xpnon

KAnpovouion emiKTNT®V
XAPAKTNP®V



N TTPOOTITIKN

Mia eVAOAAQKTIK

A\

DNA (N RNA yIa 0pIOHEVOLC I0VC) = OXETIKA OTABEPO POPIO
YIO ATToONKELON TTANPOPOPIWY 2>

METAANQEEIC = AANAYEC OTNV VOULKAEOTISIKN AAANAOLXIO (VEQ
AaANAOpoppa) 2

AANQYEC OTO YEVOTLTTO (1I61QITEQLA PETAANAQEEIC OTA PACCTIKO
KOTTaPA) 2>

KAataAnyouv o€ KANPOVOUOLUEVESC AAAQYEC OTOV DAIVOTLTTO,
SnuIoLPyYWVTAC =2

[TOIKINOTNTA PETAEL TGV ATOUGV TTOL CLVOETOLY TOLG
TTANBLOPOVLC (TTOANATTIAC AAANAOUOPPA = TTOALUOPPICHOC,
TTOIKINOTNTA OXI ATTAPAITATWS TTPOCAPUOOCTIKN) =

H TTOIKINOTNTA LTTOKEITAI OTNV ETTIOPACN EEEAIKTIKGV SLVAUEWV
TLUXQIAC ATTOKAIONG, ETTIAOYNC N METAVAOTELONG =2

AANQYEC OTIC AAANAOUOPPIKEC TLXVOTNTEG

AANQYEC OTIC CLXVOTNTEG AAANAOUIOPPWV, CLVOLACUEVEC UE
TNV AvVATTAPAYWYIKN ATTOMOVGWON JTTOPOLY VA KATAANEOLYV
o¢ BEiboyeveon =2

Ta €ién eite Sivovyv véveon oe vea €idn eite e€agavidovTal 2
Y€ KABE TTEQITITON OAQ TA €i6N ICWC KATTOTE £EAPAVIOTOLV



N TTPOOTITIKN

Mia eVAOAAQKTIK

DNA

|
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Changes In phenoiypa
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EVOLUTION EXTINCTION
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http://www.dreamscape.com/biology/ApWeb/naturalselection/EvolutionTheEvidence.html

Charles Darwin (1809-1882)

»>Néog AyyAoc pvoio8ipng

>XaAmapel ye 1o Beagle o€ nAikia 22-27 etV

> ApXilel n ovbAAoyn amodeifedv oL Oa Siapkeoel
20 xpovia



O AapPivog £xel NéN eVILTTOOIACTEI ATTO TA
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http://www.bbchs.k12.il.us/Teacher_Pages/Hammond/Powerpoint/Chapter_22.ppt
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http://www.science.siu.edu/plant-biology/PLB117/Nickrent.Lecs/Systematics.html
http://www.bbchs.k12.il.us/Teacher_Pages/Hammond/Powerpoint/Chapter_22.ppt
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http://www.science.siu.edu/plant-biology/PLB117/Nickrent.Lecs/Systematics.html
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http://www.science.siu.edu/plant-biology/PLB117/Nickrent.Lecs/Systematics.html

i i The Galapagos Islands




Alfred Russell Wallace (1823-1913)

> AyyAog ¢puoi1odipng mov gpyaderal S
otn MaAaioia

>To 1858 cuvAAaupavel TNV 16€a TG
duvoikng EmAoyng kal oTéAvel Eva
X&ipoypago oto AapPivo

>Mapakivei Tov AapPivo va dnuooievoel



H EEEAIEN SnuooioTToiciTal

v'1858. O AapBivog mapovaoialel TNV gpyacia
Tov Wallace kai pia mepiAnyn tng SIKNGS TOL
SovAs&iag

v'1859. O AapPivog ekbidel To Epyo ToOL
“On the Origin of Species by Means of

Natural Selection”

n The preservation of favored races in the struggle
for life

v'H mpoTn ékdoon e€avrAscital TNV PN
nuEPa



O1 avridpaoseic otn Oewpia Tov AapPivov
gival TTOIKIAES

in) N W
Monigamary s asslsi-
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" Darwin wrate: “You b anyonRel  except n{sei.hurmny
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ey, s Gray the emi- may state (hal my
"nent botanist 18 another Judgment often fluctus born Stute Cellege,
<cmm kit ates. Moreover whithey  other Darwin I.etu-r wa
Kingaley, the a4 man deserves 1o bo found soveral s
.eil pman and povel-  called o thelst depends aps by the
ns one of the trst  on the definitlen of the  (New Jorsing
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note. -
afler ih blalogist  “In my modl extreme
omas Henry Huxley flictuatlons,” he oons
‘debated he subject fimid, *0 have never  land
‘with the nantemlat  been an atheist in the
Rinhard Owen. The lat-  senso of detiying the exs '-nlrw!n and Asn Gray
tor had argued that  ixtence of a Gad, Tihink currnpnqdm,_ ]
~man could not be relat: thul generally (amd e Yon Yesin




H Oswpia Tov AapPivoo

A. IvvexEiC oTadIaKkEG
aAAayEg

>'Omwg oTolixeloOerovvral Amo 1a
amoAIfouara

>181aitepa yia {oa pe okAnpa
HEEN




B. 'OAa 1a €ién mponABav amo Koiva
TTPOYOVIKQA, HETK TPOTTOTIOINTEWV

> LKENETIKES
OMOAOYIEC )




>EEEAIKTIKG
Sevépa

>®PovAoyeveon

ANCESTOR FINCH
from South America
mainland.

Seed eaters
Bills of seed eaters are adapted
for harvesting and crushing seeds.

Large ground finch
(Geospiza magnifrostis)
Medium ground finch
(G. fortis)

Small ground finch
(G. fuliginosa)

Sharp-billed ground B _——
finch (G. difficitis)

Large cactus finch
(G. conirostris)

Bud eater
The bud eater's heavy bill is adapted for

Cactus finch y—
(G. scandens) !

Large-hilled
finches can crush
large, hard seeds.

Small-billed finches cannot
crush large seeds as well,
but are more adept at
handling small seeds.

Cactus finches are
adapted to opening
cactus fruits and
extracting the seeds.

| grasping and wrenching buds from branches|

Vegetarian finch

| (Platyspiza crassirostris)

Insect eaters
The bills of insect eaters vary because they eat
different types and sizes of insects and they

capture them in different ways

Small tree finch N
(Camarhynchus parvulus) b =

Large tree finch
(C. psittacula)

Medium tree B
finch (C. pauper,

Warbler finch o
(Certhidea olivacea) ?

Mangrove finch ﬂ‘.\ 0> —
(C. heliobates) ™~ " The woodpecker finch uses its long

~, beak to probe into dead wood,
Woodpecker finch #4575 ® F 31 rovices, and bark for insects.
(C. pallidus) et

The large tree finch uses
its heavy bill to twist apart
wood to reach larvae inside.

The small and medium
tree finches and mangrove
finches pick insects from
leaves and branches and
explore crevices for hidden
prey.

The warbler finch uses
quick motions to capture
insects on plant surfaces.
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A. BaOuidwon

»IVOOCWPEELON TTOAD
MIKP®V AAAayQV Yia
< |4 e HEYAAa XpoVIKa

: SiaocTApara

Testudo microphyces

Testudo abringdonii

e T~ e

h 1-6 Three tortoises, each of which inhabits a represent adaptations for reaching tall vegetation. The
._'(Iilﬁrmt island of the Galapagos. Testudo abingdonii, shells of these animals can exceed 1 meter (3 feet) in
which inhabits Pinta Island, has a long neck and a shell length. (Adapted from T Dobzhansky et al., Evolution,
that is elevated in the neck region; these features W, H. Freeman and Company, New York, 1977.)
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Shell eolor polymeorphism in Liguus fascitus. (From David Hillis,
_;oumﬂ[ qucmﬁl}-, _]u])r-hugusr 1991.}
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Figure 22.7 Matural selection in action: beak evolution inone of Darwin's finches
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