
Selection & Adaptation



Natural Selection as “the” mechanism 
that produces descent with modification 
from a common ancestor aka evolution.

Darwin’s Four Postulates:
1. Individuals within a spp. are variable.
2. Some variations are passed on to offspring.
3. More offspring produced than survive.
4. Survival and reproduction are NOT random.

Fitness = Winners @ survival and reproduction
Adaptation = modified traits or characteristics
Galapagos Finches on hypothesis testing, winners by a beak!



Darwin’s Finches as a Model
for Natural Selection
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Individuals within a spp. are variable.



Some variations are passed on to offspring.

Slope of 1 indicates
heritability.

Slope of 0 indicates
environment.



More offspring produced than survive.

Decline of finch population and 
available seeds, during the 
1977 drought.

Over 20 months 84% of the
finches disappeared.

Thought to be due to the 
availability of seeds.





Survival and reproduction are NOT random.

After 1977 drought,
89% do not reach 

puberty.

Shift in average
beak depth too.



Natural Selection

• NS does NOT change the characters of individuals.

• NS does change the character distribution of populations.

• NS acts only on existing phenotypes.

• NS does NOT result in perfection (Not forward looking 
nor progressive).

• NS occurs within generations whereas evolution occurs 
across generations.



NeoDarwinism – Includes the 
mechanism(s) for natural selection.

1. Mutation – generates variability within a 
population.
2. Genetics – Heritability or passing of traits to 
the next generation.
3. Age of Earth is known – Thermonuclear 
decay gets factored in!
4. DNA structure is known – The double helix 
with semi-conservative replication.



Modes of selection on a heritable quantitative character.

aka disruptive 



Modes of selection on a polymorphism 
consisting of two alleles at one locus



The decline and fall of the dark melanic form 
of the peppered moth due to less air pollution.



Black-bellied Seedcrackers (Pyrenestes)

• Live in marshes in W. Africa
• Eat seeds, primarily of two plant species
• One seed type is small, the other type is large
• Bill dimorphism reflects the effects of 
disruptive selection



Example of heterozygote disadvantage or
underdominance in mimetic butterflies



Frequency-dependent selection



An inverse frequency-dependent polymorphism 
in the scale-eating cichlid



Components of natural selection that may affect the 
fitness of a sexually reproducing organism







Adaptations

Broad definition: a trait that enhances fitness, relative to 
other traits.

Narrow definition: a trait that evolved under natural 
selection for its present function.  Distinguishes from…

Preadaptations - existing traits that happen to serve 
a new function.

Exaptations - traits that are co-opted to serve a new 
function.



Preadaptations Exadaptations



Adaptation – Generated by natural 
selection on whole organisms.

1. Not a function of mutation, migration, or 
genetic drift!

2. Hypothesis testing – Giraffe’s Neck 
reconsidered.

3. Phenotypic Plasticity is a factor.

4. Adaptive Radiation driven by habitat.



Hypothesis testing – Giraffe’s Neck reconsidered.



Science. 1987. 236:310-312.

Classic Experimental Study of Adaptation:
The Sheep in Wolf’s Clothing







The wings of these flies carry a 
distinctive pattern that definitely looks 
like the legs of a crouching salticid.

In addition, these flies exhibit the 
behavior of continuously move their 
wings up and down. 

Tephritid flys are mimics 
of salticid spiders.

Significance: adaptation of 
both phenotypic and 
behavior responses.

???



With Crabs
With Crabs

Without Crabs Without Crabs

Phenotypic Plasticity



Nature. 2000. 403:37-38.



Nature. 1998. 394:69-72.



Heterogeneous Environment:
Media not shaken or stirred!



Every Adaptive Trait Evolves 
from Something Else

1. Example: Mammalian inner ear.
2. Example: IgG originates from transposon events.





Nature. 1998. 394:744-751.




