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Species Theory

• What is a species?
– Two populations of sexually reproducing 

organisms can be considered separate species if 
they cannot interbreed (or are reproductively 
isolated)



Species Theory

• What is the problem with this definition?
– Many species don’t have the opportunity to 

interbreed, so how do you know if they can?
– What if they breed, but don’t produce viable 

offspring? (mules)
– What about asexually reproducing species?
– These days we can separate species based on % 

of shared DNA-- how much is too much?
– This is a vague area



Evolution

• Definition

– heritable changes in the genetic make-up 
of a population of successive generations



How did life evolve?

• Best hypothesis: 
• Chemical Evolution - 1 billion years

– formation of early molecules--> proteins    
--> proteins--> complex organic molecules

• Biological Evolution - 3.7 billion years
– prokaryotes-->eukaryotes-->diversification
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Founder Effect.Founder Effect.----
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Steps of Evolution

1. Genetic variation is added to genotype 
by mutation

2. Genetic mutations lead to visible 
changes to the organism (phenotype)

3. Phenotype is acted upon by natural 
selection

4. Individuals that are most well suited to 
the environment produce more offspring



Steps of Evolution

5. A population changes over time 
6. Allopatric or sympatric speciation
7. Development of reproductive isolating 

mechanism



Microevolution
Small genetic changes in a population such as 
the spread of a mutation, or the change in the 
frequency of a single allele due to selection

ex. peppered moths
Macroevolution

Long-term, large-scale changes in organisms.  
Usually  involves major changes among 
groups of species (development of new 
genera) ex. horses



Natural Selection

Definition - nonrandom breeding of individuals 
where the individuals that have the highest 
reproductive success are those that are most 
suited to the environment

Types - directional
stabilizing
diversifying



Directional Selection

• Individuals from just 
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different over time

• mean changes
• range does not change



Stabilizing Selection

• Individuals from the 
center of the 
distribution are the 
only ones to reproduce

• individuals look more 
similar over time

• mean does not change
• range narrows



Diversifying Selection

• Individuals from the 
ends of the 
distribution are the 
only ones to reproduce

• produced 2 separate 
phenotypes

• mean does not change 
(but few individuals at 
mean)

• range increases



What is the result of natural selection?

• Speciation

How does speciation occur?
allopatric speciation
sympatric speciation
polyploidy



How are new species maintained?

• Reproductive Isolating Mechanisms
– prezygotic

– postzygotic



Prezygotic isolating mechanisms

• geographical isolation
• temporal isolation
• behavioral isolation
• mechanical isolation
• gametic isolation



Postzygotic isolating mechanisms

• hybrid inviability
• hybrid sterility
• hybrid breakdown



What are the limits to adaptation?

• Genetic drift
• limited genetic variability in 

population 
• compromises in evolution
• time delays
• reproductive capacity



What determines biodiversity?

Biodiversity = Speciation - Extinction
(number of species creation of new removal of species
on the planet) species



Speciation

New species are produced through the 
mechanisms already described

Massive explosions of new species = 
ADAPTIVE RADIATIONS

(usually follows mass extinctions)





Extinction

• The elimination of all individuals in a 
species from the earth

• background extinction rate - relatively 
constant rate of extinction in the fossil 
record

• mass extinction - major loss of species
– climate change, humans, catastrophic events





How do we affect extinction rates?

• Simplify ecosystems (monocultures/disturbed 
habitats)

• strengthening pest populations (resistance to 
pesticides)

• eliminating predators (can create new pests)
• introducing new species (starlings)
• over harvesting
• interfering with chemical cycling and energy 

flow (UV/ozone, heat pollution) 


