
Aim 

To understand the difficulties inherent in 
defining a ‘species’ and factors 

contributing to speciation 



D2: Species & Speciation 
 

Topic Summary: https://www.youtube.com/watch?feature=player_embedded&v=2oKlKmrbLoU  

https://www.youtube.com/watch

?feature=player_embedded&v=

YCoEiLOV8jc  

"Species are as many as were created in the beginning by the Infinite."  

(Linnaeus, 1758) 

https://www.youtube.com/watch?feature=player_embedded&v=2oKlKmrbLoU
https://www.youtube.com/watch?feature=player_embedded&v=YCoEiLOV8jc
https://www.youtube.com/watch?feature=player_embedded&v=YCoEiLOV8jc
https://www.youtube.com/watch?feature=player_embedded&v=YCoEiLOV8jc


Same or different species? 

 Canis lupus  

Canis lupus familiaris (mans best 

friend) 

 



 



 



In truth – there is no universally agreed 
upon species concept. 

 

 

 

The organisms a scientist studies will 
often define the concept they choose to 

use 

What the heck is a Species? 

For more info on species concepts see: 
http://evolution.berkeley.edu/evosite/evo101/VADefiningSpecies.shtml 
Click biological species concept & other species concepts 

http://evolution.berkeley.edu/evosite/evo101/VADefiningSpecies.shtml
http://evolution.berkeley.edu/evosite/evo101/VADefiningSpecies.shtml


More infor on species concepts: 

http://en.wikipedia.org/wiki/Species 

http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Species


The genetic definition is the 
most widely used/accepted and 

works well for most multi-cellular 
organisms….. 

 
However there are exceptions! 

More infor on species concepts: 

http://en.wikipedia.org/wiki/Species 

http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Species


But there are problems with 
every concept! 



 



 

https://www.youtube.com/watch?feature=player_embedded&v=YCoEiLOV8jc  

https://www.youtube.com/watch?feature=player_embedded&v=YCoEiLOV8jc


Hydrid Fertility/Infertility 

 



 



 



 

(Cladistics relies purely on 

morphological (physical differences) 

rather than breeding/genetics) 



1. All are trying to objectively identify evolutionarily 
independent lineages  

2. All have strengths & weaknesses  
3. The species groupings they recognize are often the 

same  
4. Differences occur when you run into messy biological 

realities/exceptions 
5. Due to horizontal gene transfer, almost no concept 

works for prokaryotes/single celled organisms 

Things to keep in 
mind about species 

concepts 



 

Task 
Research 3 or 4 examples of barriers 

between populations (gene pools) that may 
lead to isolation/ a change in allele frequency 

and ultimately a new species 
(see clues in spec) 



 

Similarities: 
• Both involve the formation of a new species via isolation of the genetic pool from 
an existing species 
• Both occur when natural selection creates genetic divergence between the new 
and ancestral populations 



Speciation 
The formation of a new species by splitting of an existing species. 
 
Speciation is divided into two types: 

Sympatric      Allopatric 



Task 
Research what is meant by sympatric & allopatric speciation 
and annotate the diagrams in your notes to explain ways each 

can happen (see clues in spec for help) 



• Relies on physical barriers like mountains or 
islands to separate populations 

• Island species are the best studied 
examples 

• e.g. Galapagos finches, tortoises, iguanas 

Allopatric Speciation 



• Relies on physical barriers like mountains or 
islands to separate populations 

• Island species are the best studied 
examples 

• e.g. Galapagos finches, tortoises, iguanas 

Allopatric Speciation 



Sympatric Speciation 
• This is speciation of organisms within the same habitat 

• This could be due to e.g. organisms undergoing biochemical 
changes, preferring different food species or different 
mates 

• Often species that will not mate with each other in the wild 
will do so under laboratory conditions e.g stickleback & cichlid 
fish studies 



 



Definition Match 

  Match the word to the definition 
 
Species  
 
 
    
Evolution 
 
 
     
Speciation     

Depends on the definition…A group of 

organisms with many features in 

common which can breed successfully 

together, producing fertile offspring. 

 

The gradual change in allele frequency 

in a population’s gene pool over a 

number of generations. 

The processes leading to the formation 

of a new species… a population of 

individuals with a common/shared gene 

pool 

 

http://www.youtube.com/watch?v=Q2vsG77PZ80 

http://www.youtube.com/watch?v=Q2vsG77PZ80


D2: Speciation 
 

"Species are as many as were created in the beginning by the Infinite."  

(Linnaeus, 1758) 

Can you define/discuss: 
 
Allele frequency 
Gene pool 
What is evolutions effect on the above 
Strengths and weaknesses of at least 3 species concepts? 
Barriers between gene pools? 
Allopatric speciation 
Sympatric speciation 



Aim 

Discuss the main processes contributing 
to evolution and ultimately speciation 



D.2.5 Explain how polyploidy can contribute to speciation. 
D.2.7 Outline the process of adaptive radiation 
D.2.8 Compare  

convergent evolution 

divergent evolution. 
D.2.9 Discuss ideas on the pace of evolution including 

gradualism and punctuated equilibrium. 
D.2.10 Describe one example of transient polymorphism. 
D.2.11 Describe sickle-cell anaemia (SCA) as an example of 

balanced polymorphism. 



D.2.5           Explain how polyploidy can contribute to speciation 



http://kisdwebs.katyisd.org/campuses/MRHS/teacherweb/hallk/Teacher%20Documents/AP%20Biology%20Materials/Evolution/Speci

ation%20by%20Changes%20in%20Ploidy/25_A02s.swf 

• An organism has more than two 
complete sets of chromosomes in 
all somatic cells  
• Rare in the animal kingdom… do 
you know why?  
 
•Common in plants due to lack of 
separate sexes/self-pollination 
 

Polyploidy 
(>Diploid!) 

http://kisdwebs.katyisd.org/campuses/MRHS/teacherweb/hallk/Teacher Documents/AP Biology Materials/Evolution/Speciation by Changes in Ploidy/25_A02s.swf
http://kisdwebs.katyisd.org/campuses/MRHS/teacherweb/hallk/Teacher Documents/AP Biology Materials/Evolution/Speciation by Changes in Ploidy/25_A02s.swf


•May be a result of total non-
disjunction 
• So gametes are diploid (2n) & 
offspring tetraploid (4n)  
• Tetraploid offspring can no 
longer mate with diploids (triploid 
offspring tend to be infertile)  
• Speciation has occurred! 

Polyploidy 
(>Diploid!) 

http://www.youtube.com/watch?v=6Jjilc5eqS0 

http://www.youtube.com/watch?v=6Jjilc5eqS0


SEED EATER 

BUD EATER 

LARGE INSECT 
EATER 

EATS  BUGS FROM BARK 

INSECT  
EATER 

LEAF  
EATER 

D.2.7 Outline the process of adaptive radiation 

Example: 



D.2.7 Outline the process of adaptive radiation 

1. Rapid evolutionary diversification of a single ancestral lineage 
2. When a species occupy a variety of niches with different environmental 

selection pressures 
3. Morphological adaptations due to selection pressure 
4.  Separation of population/gene pool 
5.  Reproductive isolation 
6. Speciation 



D.2.8 Compare: Convergent evolution - Divergent evolution. 

What is the difference between 
two things converging and one 

thing diverging? 
 



D.2.8 Compare: Convergent evolution - Divergent evolution. 



D.2.8 Compare: Convergent evolution - Divergent evolution. 



D.2.8 Compare: Convergent evolution - Divergent evolution. 

• Convergent evolution describes the acquisition of the same biological trait in 
unrelated lineages:  
• Do you remember what these non-related traits are called? 



D.2.8 Compare: Convergent evolution - Divergent evolution. 



D.2.8 Compare: Convergent evolution - Divergent evolution. 

Divergent Evolution 
•Same as an adaptive radiation 
• Populations of a species adapts to varying selections pressures  
• Over time speciation occurs  
• Homologous structures become more different 

D.2.8 Compare: Convergent evolution - Divergent evolution. 



D.2.8 Compare: Convergent evolution - Divergent evolution. 

The Pentadactyl Limb 



D.2.8 Compare: Convergent evolution - Divergent evolution. 



Convergent Evolution Divergent Evolution 

Ancestor 
 

Type structure (homo 
or anal) 
 

Change in appearance 
over time 

Relatedness of 
species 

Examples of traits: 
 

D.2.8 Compare: Convergent evolution - Divergent evolution. 







Brainstorm the keywords your 
would need to use in an exam 
question on natural selection 

Variation / Heritable trait 
More offspring 
Competition / Selection pressure / Resources 
Survival / Reproduction 
Advantage 
Gene pool / Allele frequency 
Speciation 
Evolution  



Aim 

Discuss the main processes contributing 
to speciation (evolution) 



D.2.9 Discuss ideas on the pace of evolution including gradualism and 
punctuated equilibrium. 

Can you explain what is meant 
by these two theories using 

the diagrams? 



D.2.9 Discuss ideas on the pace of evolution including gradualism and 
punctuated equilibrium. 

Gradualism 
Evolution occurs at a slow 
pace, gradually and steadily 

Punctuated Equilibrium 
Species are stable and every 
now and then a disruptive 
(punctuated) event prompts 
rapid change 



D.2.10 Describe one example of transient polymorphism. 

What does it mean:   Transient  Polymorphism 
 
Transient - Changeable 
Polymorphism – Existence of two or more forms of a species 
Transient Polymorphism - Two alleles exist in a gene pool 
(polymorphic) and one is gradually replacing another due to selection 
pressure. 
Do you know one we have already studied as a form of natural 
selection ‘in action’? 



D.2.10 Describe one example of transient polymorphism. 

Transient polymorphism – Two alleles exist in a gene pool (polymorphic) and 
one is gradually replacing another due to selection pressure 

Strong environmental selective pressure 
causing directional selection in favour of 
on allele 
 

Examples: Industrial melanism or 
antibiotic resistance in bacteria 

 
 



D.2.11 Describe sickle-cell anaemia (SCA) as an example of balanced 
polymorphism. 

• Two alleles exist in a gene pool  and the frequency of the two alleles 
in not changing 
• Occurs when different selective pressures promote the coexistence 
of the two alleles (i.e. heterozygous advantage) causing a stabilising 
selection 
 

Can you think of a balanced polymorphism in topic 4 that has both 
detrimental and positive effects? 

HbA vs HbS 


