Speciation

- Modes of Evolution



What Is Speciation?

* Creation of a new, separately breeding,
genetically similar group of organism.

« Come from a pre-existing species of
organism.
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How does speciation occur?

* Organisms each have their own NICHE
and must either compete with others, or
find a new niche.

* This includes competition for food,
environment, living space...etc.

* NO two organisms can easily occupy the
same niche for extended period of time.
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Why not share niches?

« Competition for resources and living space
often lead to extinction of species, unless
the less adapted species can find a new
niche.

* |t Is this competition that scientists believe
drives evolution of species.

* New niches can allow new species to
flourish.
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Examples of extinct species

* These are all examples of species that
went extinct due to competition for niches.
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Process of Speciation

* Functional species must have a separate
gene pool for reproduction.

* Organisms that share a common gene pool
are NOT different species.

Ex) Muskie + P|ke Tiger Muskie (Not new species = hybrid) artificial selection
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Process of Speciation

* Most scientists know that the most
Influential factor for the development is
reproductive isolation.

* New species more rapidly and
successfully develop when populations are
Isolated and the isolated species creates a
new gene pool.
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Causes of reproductive Isolation

Known as Isolating mechanisms

» Geographic isolation, like a species
trapped on an island (Galapagos), divided
by bodies of water or mountains.

Behavioral Isolation changes/differences In
behavior and courtship methods

Temporal Isolation — Mating at different
times of the year

Ex) Different frog species
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Shake it Up Alligator!!!


Alligator_Courtship__A_Cautious_and_Ponderous_Affair.asf

Break it down, bird!
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Darwin’s Finches

* Darwin counted 14 different functional
reproductively isolated species of finch
birds on the Galapagos Islands.

« Each filled a different niche on the island
and each only reproduced with its own

species.

 Different food sources, beak shapes,
feather patterns, mating rituals, and sizes.
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Darwin’s Finches
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Darwin’s Finches

« Darwin theorized that all of the 14 species
of finch must have originated from a single
ancestor (common decent) and underwent
speciation to allow for more organisms to
thrive.

* He theorized 5 steps that lead the single
origin species to 14 new species.
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Darwin’s 5 Steps to Speciation

« Step 1: Founding Fathers and Mothers

— Geographic isolation lead finches to Galapagos
Islands. Began to thrive

» Step 2: Separation of Population

— Further isolation of species as the population
spread out to new islands and remained. Still
same species, but geographically isolated.
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Darwin’s 5 Steps to Speciation

» Step 3: Changes in Gene Pool.

— Each island’s finches became adapted to their
Island environment — acquiring new beaks to
help aid them In survival.

— Caused by natural selection
« Step 4: Reproductive Isolation

— Newly acquired gene pools keep different
species from breeding. New species can share

sEaceI but have different niches.



Darwin’s 5 Steps to Speciation

« Step 5: Sharing the same island

— Species are face with 3 choices: Coexistence,
Extinction, or further evolution.




Another Example : African Cichlids

* There are currently at least 250 African
cichlid fish in Lake Tanganyika.

 Although they share the same environment,
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Lake Tanganyika cichlids

Spathodus erythrodon
¢ Tanganicodus irsacae ""‘
Eretmodus cyanostictus
Perissodus microlepis
Neolamprologus toae
s — Neolamprologus tretocephalus
Neolamprologus cylindricus
Neolamprologus moorii
Neolamprologus buescheri
| [®] [~ Neolamprologus modestus
+[ Lepidiolamprologus cunningtoni 1
“|ur— Lepidiolamprologus cunningtoni 2
'L~ Lepidiolamprologus cunningtoni 3
Lamprologus teugelsi
Neolamprologus christyi
. [ Julidochromis marlieri
Wl — Telmatochromis bifrenatus
Telmatochromis temporalis
Neolamprologus marunguensis
*— Neolamprologus helianthus
» — Neolamprologus pulcher
“L— Neolamprologus brichardi
Neolamprologus similis
31— Lamprologus speciosus
*— Neolamprologus brevis
Neolamprologus caudopunctatus
Lamprologus lemairii 1
Lamprologus lemairii 2
Lamprologus meleagris
[ Lepidiolamprologus nkambae 1
e, [ Lepidiolamprologus nkambae 2

% Lo Lepidiolamprologus nkambae 3
Lepidiolamprologus nkambae 4
Lamprologus callipterus
» |2 Altolamprologus compressiceps

'®— Altolamprologus calvus

a1~ Neolamprologus variostigma 1
| |““— Neolamprologus variostigma 2
ur— Lepidiolamprologus elongatus 1
. [""— Lepidiolamprologus elongatus 2
) Lepidiolamprologus n.sp.
Lepidiolamprologus profundicola
Lepidiolamprologus kendalli 1
1 [~ Lepidiolamprologus kendalli 2
“— Lepidiolamprologus kendalli 3
Lepidiolamprologus kendalli 4
Neolamprologus boulengeri 1
Neolamprologus boulengeri 2
, [~ Neolamprologus meeli
7L — Neolamprologus hecqui1
Neolamprologus hecqui 2
Neolamprologus “meeli-boulengeri” 1
Neolamprologus "meeli-boulengeri” 2
Lepidiolamprologus attenuatus 1
Lepidiolamprologus attenuatus 2
Lepidiolamprologus attenuatus 3
Lepidiolamprologus attenuatus 4
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| ake Tanganyika cichlids vs. Lake Malawi
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 http://www.youtube.com/watch?v=N2xgg4
02qlo - devious fish

 http://www.youtube.com/watch?v=KwOpxL
uxkVoé&feature=relmfu - King of the
Castle

* From the “Mutant Planet” Series on
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http://www.youtube.com/watch?v=N2xgq402glo
http://www.youtube.com/watch?v=N2xgq402glo
http://www.youtube.com/watch?v=Kw0pxLuxkVo&feature=relmfu
http://www.youtube.com/watch?v=Kw0pxLuxkVo&feature=relmfu
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Wrap-up of Speciation

* Through the work of Darwin and other
scientists, we have a better understanding
of how evolution could lead to the vast
array of organisms sustained in our world.

* Natural selection and isolation are key for
Darwin’s theory to be correct!
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 http://en.wikipedia.org/wiki/Lake Tanganyi
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