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(a) Allopatric speciation. A pop- (b) Sympatric speciation. A







Ammospermophilus spp

Geographic 1solation

Species occur in different geographical areas

-

— Mostly due to physical barrier
— allopatric speciation

e “other country”

Harris’s antelope
squirrel inhabits the
canyon’s south rim

, A (L). Just a few miles
A. leucurus ¥  away on the north

rim (R) lives the
closely related
white-tailed
antelope squirrel




Ecological 1solation

e Species occur in same region, but occupy different
habitats so rarely encounter each other

— reproductively isolated

Two species of garter snake, Thamnophis, occur in
same area, but one lives in water & other is
terrestrial

lions & tigers could
hybridize, but they live
in different habitats:

= lions in grasslands
? = tigers in rainforest
?




Temporal 1solation

Species that breed during different times of day/ different
seasons, or different years cannot mix gametes

— reproductive isolation
— sympatric speciation

Eastern spotted skunk (L) &
» " western spotted skunk (R)
same country overlap in range but eastern

mates in late winter & western







Recognizing your
OWn Species

courtship songs of sympatric
species of lacewings

courtship display of
Gray-Crowned Cranes, Kenya

:-Q. ./.\t m il j
Chrysoperla
plorabunda

Chrysoperla
adamsi

Chrysoperla
johnsoni

Firefly courtship displays B2 A e P2




MeChanical iSOlatiOn sympatric speciation?

Plants

Morphological differences can prevent successful
mating

— reproductive isolation

Even in closely related species
of plants, the flowers often
have distinct appearances that
attract different pollinators.
These 2 species of monkey
flower differ greatly in shape &
color, therefore cross-
pollination does not happen.







Gametic 1solation  sympatricspeciation?

Sperm of one species may not be able to fertilize eggs of
another species

— mechanisms

e biochemical barrier so sperm cannot penetrate egg

— receptor recognition: lock & key between egg &
sperm

e chemical incompatibility

— sperm cannot survive in female reproductive tract

Sea urchins release sperm &
eggs into surrounding waters
where they fuse & form
zygotes. Gametes of different
species— red & purple —are
unable to fuse.




Pre-zygotic barriers

e Prevent hybrid offspring from developing
into a viable, fertile adult

— reduced hybrid viability
— reduced hybrid fertility
— hybrid breakdown Zebroid
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Reduced hybrid viability ™"

Genes of different parent species may interact &
impair the hybrid’s development

Species of salamander
genus, Ensatina, may
interbreed, but most |
hybrids do not complete 3
development & those that || W &
do are frail. |
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i Mules are vigorous,
but sterile

Horses have 64 ' : | Donkeys have 62
chromosomes ol - chromosomes

(32 pairs) Mules have 63 chromosomes! (31 pairs)




HYbI’ld breakdown sympatric speciation?

e Hybrids may be fertile & viable in first
generation, but when they mate offspring are
feeble or sterile

In strains of cultivated rice,
hybrids are vigorous but plants
in next generation are small &
sterile.

On path to separate species.



Species Concepts

1. The Typological Species Concept (TSC, Linnaeus)






















2. The Biological Species Concept (BSC,
Dobzhansky & Mayr)

Mayr (1940). species are groups of actually or
potentially interbreeding natural populations that are
reproductively isolated from other such groups.




2. The Biological Species Concept (BSC,
Dobzhansky & Mayr)

Dobzhansky (1937): species are the largest and most
inclusive reproductive community of sexual and

cross-fertilizing individuals that share a common gene
pool.






















“‘nondimensional” and the “multidimensional”

Non-dimentional-Species that are sympatric and synchronous
morphologically similar but non inter breeding.

Multi-dimentional-Species that are allopatric allochronous. Set
of morphologically distinct populations, that are dispersed
geographically yet that form a network and are capable of
replacing each other. Individual populations may be regarded as
morphospecies, the multidimensional species concept is an

extreme form of lumping.















Problems with the BSC:

1. Not applicable to asexual species

2. Reproductive isolation is often incomplete

* hybridization is common among many groups (waterfowl,
terrestrial plants, freshwater fishes).

Top: False killer whale dad
Middle: Dolphin mom
Bottom: Baby wholphin




Wholphin mom Kekaimalu With daughter
Kawili'Kal

Kawili'Kal















3. The Evolutionary Species Concept (ESC,
Simpson, 1951)






















4. The Phylogenetic Species Concept (PSC,
Cracraft, 1983)







Figure 16-1 Evolutionary Analysis, 4/e
© 2007 Pearson Prentice Hall, Inc.




Eurytemora affinis

Figure 16-2 Evolutionary Analysis, 4/e
© 2007 Pearson Prentice Hall, Inc.




Phylogenetic analyses reveals at least 8
cryptic species

[ Eurytemora affinis i
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Figure 16-3 Evolutionary Analysis, 4/e
© 2007 Pearson Prentice Hall, Inc.






Questions?
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