
How do populations evolve?
Mechanisms of evolution in populations

Mutation (random)
Natural selection (non-random)
Genetic Drift (random)Genetic Drift (random)
Sexual Selection (non-random mating)



Understanding human variation

1. Early evolutionists believed that racial 
differences were established by God

2. Races were thought to be distinctive, easily 
identified, homogeneous groups that were 
geographically defined, separate, and 
independent 

3. In fact, not one of these assumptions is true3. In fact, not one of these assumptions is true
4. An effort to classify human diversity into 

distinct racial types was made from the 17th 

through the 20th centuries but no one could 
agree on how many types there were, what 
traits should be used, how much “mixing” 
had occurred, etc. Led to “sub-races” and 
composite groups.



Race

The typological modelof explaining variation divides humans into “races”. The race concept 
is an attempt to divide geographically variable human populations into categories based 
on phenotypic and/or genotypic characteristics.

This differs from “racism” - the mistaken belief that certain traits (intelligence, work-ethic, 
honesty, etc.) are associated with certain “races”



Understanding human variation from an evolutionary 
perspective

Anatomical traits: Skin Pigmentation
Non-African peoples with dark brown skin color do not necessarily share a closer 

common ancestry with Africans. Their skin coloration is largely due to Natural 
Selection rather than recent shared descent. They share environmental factors that 
lead to increased melanin production and dark brown skin, which protects against 
increased UV radiation (skin cancer or folate destruction?).



Clinal distribution - a continuous gradation moving from one geographic region to 
another. Such patterns can result when selective pressures differ from one region 
to another and when people mate mostly with their immediate neighbors.

Sometimes, the distribution of genetically inherited traits does not follow a pattern of gradual 
change from one geographic region to another but has a discontinuous distribution.

Population Variation in Clines

Clinal distribution of B blood type in Europe       Discontinuous distribution in Asia



Human variation

In addition to anatomical traits, we can look at physiological traits: 
Heat conservation 

Reduction of sweat production – prevents heat loss through evaporation
Shivering – muscles contract without synchronization
Less Radiation – circulation limited to deeper capillaries
Long term adaptation - reduced surface area

Allen’s Rule - Animals in warmer climates have longer extremities than those of the same Allen’s Rule - Animals in warmer climates have longer extremities than those of the same 
species in cold climates 
Bergmann's Rule- Animals in cold climates have larger body size than those of the same 
species in warm climates 



Population Genetics, Adaptation, and Variation

Biochemical Traits: Human Blood Groups
Red blood cells have protein coat with molecules that function as antigens (trigger 

antibodies to fight infection when foreign objects are introduced).
There are 3 different types: an A antigen, a B antigen, and O, which makes no antigens.
There are 3 alleles A, B, and O at this genetic locus. A and B are both dominant (co-

dominant) and O is recessive.
The three alleles can be paired in 6 possible ways: AA, AB, AO, BB, BO and OO. These The three alleles can be paired in 6 possible ways: AA, AB, AO, BB, BO and OO. These 

are the possible genotypes. 
People have either blood type A, B, AB, or O. These are the possible phenotypes.

Genotype Phenotype

AA Homozygote Blood type A

AB Heterozygote Blood Type AB

AO Heterozygote Blood type A

BB Homozygote Blood type B

BO Heterozygote Blood type B

OO Homozygote Blood type O



Population Genetics, Adaptation, and Variation

Biochemical Traits: Human Blood Groups
May have adaptive significance through susceptibility or resistance to infectious disease 

due to similarity of blood cell protein structure between pathogens (or vectors) and 
the human host. Anitbodies created against the bacteria could react against blood 
cells of host. Antigenic similarity exists between the blood groups and variety of 
bacterial, rickettsial and helminthic species, including: typhoid, streptococci (group 
A), staphylococci (group O), Shigella and Proteus. 

Example: relatively high distribution of blood group A in Europe in the wake of Bubonic 
plague because O type is more susceptible. 

Genotype Adaptive significance?

AA Homozygote More susceptible to smallpox

BB Homozygote Resistant to syphilis, susceptible to infant diarrhea

OO Homozygote Resistant to syphilis, susceptible to Bubonic plague



Remember our example of Sickle Cell Anemia from week 1 
The HOMOZYGOUS RECESSIVE form is lethal
However HETEROZYGOTE has a selective advantage
Natural selection acts as a kind of compromise, maintaining lethal alleles

Balanced selection in human populations



Race is a culturally constructed category: biological 
traits don’t produce any more coherent schemes 
than social or religious traits. 

There is no “natural” classification scheme because 
morphological and genetic variation does not 
come in discrete packages or suites of traits. 

Assigning people to different races is impossible 

Anthropological views on race

Assigning people to different races is impossible 
because the traits do not covary predictably and a 
different set of traits will yield a different scheme 
of classification.

“Race” also does not account for environmental 
plasticity, developmental processes, variation 
within one group, changes through time, gene 
flow, etc.

Humans are all 99% similar genetically and most of this difference is due to sex 
differences. The differences we see are just small variations in the frequency and 
expression of shared traits.



Our species, like all species, has anatomical, physiological, and biochemical 
variation but the nature of that variation is more complex than commonly believed 
racial lines; the variation is because of adaptive response to the environment not 
necessarily relatedness
There is no such thing as a “pure” race. Humans share a variety of genetic and 
morphological characteristics that have overlapping ranges of variation. There is more 
within-group than between-group genetic variation. Within-group variation accounts for 

Anthropological views on race

within-group than between-group genetic variation. Within-group variation accounts for 
about 85% of the world’s genetic variation
There is no evidence that there are any genetically-based differences in behavior between 
groups. Many factors contribute to complex behavioral traits like intelligence, which is 
almost impossible to measure accurately. Variations are apparent only at the level of the 
individual and not at the level of the population.



Certain facial and dental traits can be used to distinguish modern African, European, and 
Native Americans. These methods rely on known temporally and geographically 
constricted population frequencies for each trait. They give a probability that a person is 
of a certain culturally constructed “race” in order to make an identification. They are not 
100% accurate and they are based on percentages not absolutes and multivariate analysis 
can yield different trees of relatedness based on the traits chosen.

Population Variation Versus Race


