Modern Synthesis

® What is the modern synthesis?
® How do we define evolution?

Questions

® What are the four forces of evolution?

® How does each change gene frequencies
within and beeween populations?

® What is 2 population?

The four forces

® VWhat is genetic drift?
® When is genetic drift most effective?
® VWhy is mutation so important?
® What is the role of gene flow in
maintaining species?
® What are the different ways in which
Natural selection works!?

Genetic Drift

® The random factor
® Greatest effect in small populations
® Founder effect




Genetic Drift - Bottleneck

Powt prynasnn L vy
-k et e
o G o 4w nbehh e g e The wmdang
A ey ey el et ot bm oy
B’ v v bt V) o v - .
Samdng e

Faemer popuiation woe Now
prgaden o prynkene

Natural selection

e dfferential reproductive success over
multiple generations

® some variations are more successful than
others, leading to a change in the entire
population over time

Natural Selection
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Four Forces and
Populations
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MICROEVOLUTION = the smal changes in gene
frequencies in a population from generation to
generation

MACROEVOLUTION = the cumulative effect of these
small changes over a long period of time - may lead to
SPECIATION




What is a species?
What is speciation?

What is a species?

® an interbreeding group of animals or plants
that are reproductively isolated though
anatory. ecology, behavior, or geographic
distrbution from all other such groups

Reproductive Isolating
Mechanisms

« Pramating RIMs

Habsat isolasoe

Temporal solation
Behavioral isolatwon
Mechazical incompatsbelity

* Postmating RIMs
Sperm-ogg incompatsbility
Zygote mviabilay
Embryoaic or fetal inviabilay

Theridon grallator
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Species Concepts

® Hiological species concopt: Diefines spocios as
interbroeding populations reproductively isolated
from other such popelistions

* Evolutionary species concept: Defines species as
evolutionary hincages with their own unique
identiey.

* Ecological speches concept: Defines speces dased
on the unsgueness of their ecological =ache.

* Hecognition species comtept: Deflnes species
basid on umaque tasts or behaviors that allow
members of one species 10 dentify cach other for
mating.

Modes of Evolutionary Change
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Speciation creates
clades

® clades are evolutionarily refated groups
e Classification is the naming of these groups
® Sarted with Linnaeus

® tried to group organisms together
based on relationship

® based on similanity

Tempo of Speciation?
® Gradualism?
® Puncuated | ‘W' | ek e
Ecuibrium? 4 i %




