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Adaptive radiation in Galapagos finches

mediurm tres finch
(Carmarhynchus pauper)

small tres finch
(Carmarhynchus panuius)

vegeatarian finch
(Camarhynchus crassirostriz)
karge cactus finch
(Geospiza confrostis)

ancestral
seed-eating
ground |
fimch

cactus finch
(Feospiza scandens)

large tree finch

mangrove finch
{Camarhynchus helobates)

- |
=3 woodpecker finch
{Camarhynchus pallidus)

— e M. warhler finch
| Y (Certhidea olivaces)

-

,/\/ & Cocos Island finch
= (Firarcioxias imarnata)
Lo /

Mainly seed™ fﬁx’f

e,
_— "

sharp-beaked ground finch .
(Geospiza difficiis) ;
large ground finch
(Geospiza magnirastnis)

£ 2015 Encyclopsadia Britannica, Inc.

~ small ground finch
Geospiza fuliginosa)

mediurm graund finch
(Geospiza fortis)




Especiacao

& o

Espécie ancestral




Deriva genética muda populacoes

 Mudanca aleatoria em frequéncia do
alelo pode tornar um alelo comum

Only 5 of Only2of pgRp

10 plants 10 plants
leave 5 L leave
offspring AR offspring
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Generation 1 Generation 2 Generation 3
p (frequency of R)=0.7 p=05 p=1.0
q (frequency of r)=0.3 q=0.5 q=0.0
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Mecanismos de 1solamento
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Reproductwe Isolatlng Mechanisms
Mechanism Description

Prezygotic Isolatmg Mechanlsms

Geographic [(& "Wl Species occur in different
isolation "« / 0 areas, which are often
Y separated by a physical
barrier such as a river or
mountain range.

Ecological _«4»” | Species occur in the same
isolation & area, but they occupy
e different habitats and
rarely encounter each
other.

Temporal |, 5 Species reproduce in
isolation /s #we  different seasons or at
| different times of the day.
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Genetic Variation

e 2. Isolation Mechanisms

Behavioral Isolation — do not mate because of incorrect
behavior cues — displays, courting rituals, songs, etc.
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feprod wction nghls obtamable fram

Farty coming back by my pad™™
4 leopard frog species overlap habitat but
have different mating calls




Allopatric
P. feriarum

Sympatric
populations

Allopatric
P. nigrita

P. nigrita F, hybrid P feriarum

Acoustic signals




Especiacao alopatrica

The populations become allopatric

Geographic
barrier

Populations become sympatric Populations become

again and interbreed. sympatric again but
Speciation has not occurred. do not interbreed.

Speciation has occurred.
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Esquilos separados pelo Grand




Diferenciacao entre populacoes

Especiacdo: resultado de acumulo de diferencas
genéticas entre populagcoes 1soladas




Selecao sexual em grupos relacionados

(promiscuos vs. monogamia)

B (B) (C) B

Birds of Paradise




Mecanismos de 1solamento reprodutivo

Individuals of
different species

® C
\:

7, Habitat isolation
(populations live in different habitats and do not meet)

@ Temporal isolation
(mating or flowering occurs at different seasons or times of day)

Q Behavioral isolation
) (little or no sexual attraction between males and females)
Prezygotic |
barriers v
Mating
(7] Mechanical isolation (structural differences in genitalia
or flowers prevent copulation or pollen transfer)

[7,) Gametic isolation
(female and male gametes fail to attract each other or are inviable)

= Fertilization

Q Reduced hybrid viability
{hybrid zygotes fail to develop or fail to reach sexual maturity)

Postzygotic ] @ Reduced hybrid fertility
barriers (hybrids fail to produce functional gametes)

@ Hybrid breakdown
(offspring of hybrids have reduced viability or fertility)

Viable, fertile offspring
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Modos de especiacao classificados
por geografia

< h_,> © Alopatria

Peripatria

Parapatria




Especiacao alopatrica por dispersao
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Especiacao alopatrica por vicariancia
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Hipotese dos refugios
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Hipotese dos refugios: dados que apoiam




Especiacao parapatrica

Gradiente
ambiental

Gradiente
genético




Hawaii: Historia geologica do
arquipélago

América do Norte

e Ponto quente move-se em relacao a placa tectonica
 Vulcoes emergem e depois sao erodidos




Hawaii: Historia das ilhas e das
espécies de Drosophila
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Grilos do Hawaii Prognathogryllus
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Aranhas do género 1efragnatha
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Ring species: exciting, and tricky

A ring species is a series of
geographically
neighboring populations that
are closely related.

Members of adjacent groups are
related so closely that they
interbreed. This would indicate
they are the same species,
despite some differences.

Members of populations near the
"ends" of the territorial spread
are incapable of interbreeding,

indicating separate
species.

will
In mathematics: (mfc*sﬁced J
ifA=B,and B=C N ;
then A=C

But in a ring species:
A=B,B=C,C=D,D=E

7 = I
A # E .. inte‘:‘gl‘eei)

Ring species demonstrate speciation in process, but make defining and classifying species difficult. (cc) davehuth.com/blog
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Tracing the Evolution of Species

Biologists have discovered two populahions of Eurasian songhirds in Sibena thal show the strongest evidence yel of having
the birds around the

avolved from a single ancesiral species infe two distinct omes. The map below shows the present ranges of

Tibetan Flateau, with gradations of color indicating where gradual changes have evolved belween one subspecies and another
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Sympatric Speciation

* “Barriers” in sympatric speciation include
chromosomal changes. habitat differentiation, &
sexual selectiﬂn,/

Tetraploids can only produce viable

= Pﬂfypfﬂidy:/ offspring with themselves (self-
pollination) or other tetraploids=
reproductive isolation

Faillure of cell division Offspring with

in a cell of a growing tetraploid karyo-
diploid plant after Gametes produced\ types may be
chromosome duplication by flowers on this viable and

gives rise to a tetraploid tetraploid branch fertile—a new
branch or other tissue. are diploid. iological species.




Simpatria

apple maggot flies

Gene flow has been reduced between flies that feed on different food varieties,
even though they both live in the same geographic area.

33



Parapatria — nicho adjacente
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(A) Allopatric speciation (B) Peripatric speciation (C) Parapatric (D) Sympatric speciation
by vicariance (founder effect) speciation
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Especiacao — tamanho da ilha e
grau de fluxo genético
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Porque ha diferentes especies?
Porgue nao cruzem entre eles para criar um continuo de formas?

Pensa na resposta em termos de dificuldades mecanicas e em
termos das consequéncias — os resultados destes tipos de
cruzamentos seriam mais aptos do que 0S puros?



O que voce deve saber

e Porque bidlogos pensam que a maioria das
especies surgiram atraves de especiacao alopatrica
em vez de simpatica?

e Quals sao as conseguéncias de selecao sexual —
evidencias e como afeta especiacao?



Vagalumes

40




Isolamento reprodutivo e
especlacao em vagalumes

» Explicar como isolamento reprodutivo pode
ter acontecido em vagalumes e como Isto
explica 0 numero de espeécies.

41



especies de insetos herbivoros e parentes carnivoros

Explicar variacdo em numero de espécies

Cucujoid beetles Weevils, leaf beetles, Moths and butterflies Caddisflies
and kin

< 10,000 species 130,000 species 140,000 species 7,000 species

~~Herbivory Herbivory—"
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