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Macroevolution
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Parallel Adaptation

v Placental Mammals verses Marsupials
=Same niche - different location

Evraey+ Ey vrimr o

Towmaran BimmEs  dsmeuan urnman

foe To 1ofolo, 5o JRT

l:“nnuarganl

[eEp——

Evalution

-

1 g

— .

[~ | WE RS
= ==
= [
- | T __ S




Marsupials Placentals

Tree sloth Convergent
Evolution

-
Marsupial mole ~ Common mole
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Patterns of descent

v Divergent evolution
«Separation of one species into two species.
«Adaptive radiation

v Convergent evolution
=|ndependent development of similar features.

Theories of Macroevolution
v Survival of the fittest
«Reproductive capacity
v Gradualism
«Giraffe
v Punctuated Equalibrium
«Gould
®| ong periods of stasis

«Cataclysmic events
&Disruptive selection

v Pulse theory
«Stabilizing selection
v Lamarkism




Lamarck versus Darwin

Ancient girais had short necks

Darwinism

Ancient giraffes had varying
neck lengths.

stretched necks to reach tall
food trees.

ate change, giraffes With

change, long: ked
giraffes could feed on tall trees;
short-necked ones could not.

red long necks
from stretching for food and
passed this trait to offspring.

Inheritance of acquired
characteristics

Imrt-necked giraffes died;
long-necked giraffes survived to
reproduce.

Gradualism
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Reproductive Isolating Mechanisms (2)
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Barriers that isolate populations

v Prezygotic barriers prevent syngamy.
«Ecological isolation
«Temporal isolation
«Behavioral isolation
«Mechanical isolation
=Gametic isolation

v Postzygotic barriers make the zygote
inviable.

Reproductive
Isolation




Periodic Isolation

Reproductive isolation by polyploidy

Original population (2n) Offspring may be
viable and produce
fertile hybrid

Reproductively isolated
population (4n)

~ Nondisjunction
produces
diploid instear
of haploid
Ty Sametes %
Cannot mate with
original population

Sympatric

Polyploids out
performtheir
parents
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Defining “species”

v 1942 Mayr -

«"Groups of actually or potentially interbreeding
populations, which are reproductively isolated
from other such groups.”

v The largest unit of a population of similar
organisms in which gene flow is possible.

These two species |ook different from each other
and do not interbreed

Bullfrog
Rana catesbeiana

Wood frog
Rana sylvatica




Races or subspecies

Central California
(M. m. heermani)

Desertform

YR (M. m. saltonis)
San Francisco Bay%,\

(M. m. samuelis)

(M. m. inexpectata

Alaskan form \X\' =N
A N

Subspecies of the song sparrow, Melospiza melodia

Barriers that isolate populations

v Prezygotic barriers prevent syngamy.

«Fcological isolation

cDifferences in the way the species live
«Temporal isolation

cDifferent times when they reproduce
«Behavioral isolation

&Mating behaviors
=\Mechanical isolation

=Complementary of male and female reproductive
organs

«Gametic isolation
=Gamete incompatibilities

Barriers that isolate populations

v Postzygotic barriers make the zygote
inviable.
=Hybrid sterility - a mule

=Hybrid inviability - often die because of
chromosomal and genetic incompatibilites

Reproductive

Isolation
prezygotic

Reproductive isolation by polyploidy -

postzygotic

Original population (2n) Ofispring may be
viable and produce
fertile hybrid

Reproductively isolated
population (4m)

< Nondisjunction
produces
diploid instead ¥
of haploid

e

Cannot mate with
original population

Geography and gene flow

v Allopatric speciation
«Geographical isolation

v Sympatric speciation
®Disruptive selection

v Parapatric speciation

«|ntermediate between allo-and sym-patric
speciation

®Some contact exists between species.
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Allopatric speciation

All grassland.
One species of mouse.

Formation of a river

separates the mice.

Later, differences in habitat
cause the two species to diverge.

Oregon i Painted salamander Sympatnc
salamandet . {probable ancestral type) o
speciation

Sierra Nevada
salamander

I T,
Yellow-eyed
salamander

Patterns of descent

v Divergent evolution

«Separation of one species into two species.
«Adaptive radiation

v Convergent evolution

=|ndependent development of similar features.

Adaptive radiation
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Galapagos tortnise




Convergent evolution
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Marsupials Placentals

Convergent
Evolution

Marsupial mole ~ Commen mole
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