
Speciation 
Notes

How does a new species form? 



What is a 
species?

Species are a population of 
organisms that interbreed, or 

POTENTIALLY interbreed, in Nature. 
!

These spiders look different, but 
can all inter breed. They are the 

same species. 



Another 
example

Field Sparrow vs. Chipping Sparrow 
!
They look the same. They live in the same place. But they 
can’t don’t interbreed. 
They are separate species that even experts have trouble 
telling apart. 



LAST 
EXAMPLE

Dog breeds are all 
one species. BUT, 
they can also be 
bred with wolves, so 
are wolves and dogs 
the same species? 

Studies show no. First off, they don’t 
interbreed in nature. Secondly, they 

have slightly different DNA that results 
in MAJOR behavioral differences.  



The bottom line:  
You can’t always go by 

looks.  
!

Some look different, yet 
interbreed. Some look the 

same, but don’t 
interbreed. 



Offspring must 
be viable TOO! 

Sometimes breeding 2 species 
creates HYBRID offspring, but 
sometimes the offspring are 
sterile or can only interbreed 
with other “hybrid” offspring. 

Are these new species? 



How Do Species Form? 

2 Types of Speciation (mainly) 

Allopatric Speciation 

Sympatric Speciation



Allopatric Speciation

Speciation due to Geographic 
Isolation. 

Allo- different. Different locations 

When 2 populations of the same 
species get separated by an 
obstacle (mountain range, 
canyon, river, ocean, ect) then 
they face different selective 
pressures 

Different pressures select for 
different traits



Allopatric Speciation

Darwin’s Finches (Galapagos) 

 Ancestral Finches travelled 
from mainland to each island.  

Different selective pressures 
(food types) selected for 
different traits 

Each island now has its own 
finch(es)



Sympatric Speciation

Speciation that occurs while 
organisms occupy the same 
range/location 

SYM= same 

May be due to sexual 
selection, behavioral 
differences, varied selective 
pressures across the range, 
genetic mutations, or genetic 
drift.



Sympatric Speciation: Mutations

Often happens in plants 
(Wheat, strawberries, roses, 
etc) 

Plant offspring has double-
set of DNA, can’t interbreed 
with normal population 

Self-pollinates or can breed 
with other individuals with 
double-DNA



Sympatric Speciation: Behavioral 
differences

Apple Maggot flies: Originally 
laid eggs on Hawthorns.  

When Humans introduced 
Apples, some laid eggs on 
apples 

Offspring only interact with 
each other, so no more 
interbreeding. 



Sympatric Speciation: Behavioral 
differences

African Fish, living in Lake Victoria. Only introduced 100 years ago 

Ancestors exploited different food sources while competing 

Different feeding behaviors led to different forms and no 
interbreeding



Sympatric Speciation: Sexual 
selection

The way that some organisms 
choose mates may lead to 2 
separate them into different 
species 

The males and females in these 
birds choose each other to 
mate, and their “preferences” 
can drive speciation.  

Sometimes, incompatible body 
organs lead to speciation 
(insects reproductive organs)



Sympatric Speciation: varied 
selective pressure across range

Imagine a range of gulls that 
have warmer and cooler 
climates.  

The gulls in warmer climates 
are selected for larger wings, 
while cold climate ones are 
selected for smaller wings 
and bigger bodies 

Changes add up, lead to new 
species. 



Sympatric Speciation: Genetic 
Drift

Genetic Drift- change in a 
population due to a random 
sample becoming more 
numerous. 

Spirit bears: A population of brown bears has random 
numbers of “blond” bears.  

Pacific Northwest has an area with high concentrations of the 
blond bears. This is just due to more of those bears inhabiting 
this area at first. They may become a new species later.



Patterns of 
Speciation

Punctuated Equilibrium 
Adaptive Radiation 

Gradualism



Punctuated 
Equilibrium

Changes don’t occur for a 
long time, and then occur 
rapidly. 
!

This leads to fast speciation. 
!

The old species changes 
into a new one.



Gradualism

Gradual changes accumulate 
in a population, and leads to 
new species over time.  
!

It’s difficult to tell when a new 
species begins and an old one 
ends.  
!

This may be the most common 
speciation



Adaptive 
Radiation

Changes in the environment lead 1 species to 
rapidly change into several species.  

!

Different individuals exploit different resources or 
niches in the environment 

!

Darwin’s Finches are the classic example. 



Adaptive 
Radiation


