
Definitions

- fitness of an individual: the quantitative contribution of its genes to the next generation.

- selection of a phenotype: individuals with different phenotypes have on average
different fitnesses. Although causal inference is desirable, mathematically, all that is
required is correlation.

- fact of evolution: biological populations change over time.

- adaptation (n): the match between an organism and its environment. This is the
scientific term both for (i) complexity and apparent design in the biological world, i.e.
apparent breaching of entropic constraints, as well as ii) for specific biogeographical
trends in which phenotypes fit local environments better than they do more distant ones,
as can be demonstrated in reciprocal transplant experiments.

- to adapt (v); also adaptation (n): the process by which adaptation (definition above) is
achieved via natural selection.

- adaptive (adj.) something that increases fitness, irrespective of whether it is the product
of evolution by natural selection.

- adaptationism: (i) a Panglossian assumption that every biological feature is perfectly
adapted for its environment at a given moment in time; (ii) a tendency towards “just-
so stories” of how a particular instance of natural selection led to a particular trait when
such stories do not have sufficiently strong empirical support, but are perhaps appealing.
Both versions of adaptationism have been resoundingly rejected by modern evolutionary
biologists. Due to their intuitive appeal, constant policing is required on this front,
especially in the social sciences.

- Darwinian evolution: the primary mechanism to explain most or all adaptation (i.e.
match to environment) is natural selection. Natural selection is the only possible
explanation for complex adaptations too unlikely to come together by chance alone
(tornado creating a 747 out of junkyard argument). Natural selection is also a significant
contributor to change in a population over time. Evolution by natural selection occurs
whenever there are inherited variants that have differential survival and/or reproduction.
Darwin did not know how inheritance worked, and was open to the inheritance of
acquired characteristics. Despite the title of Darwin’s book, he did NOT propose a viable
method for the origin of species (“speciation” in modern terms), only for adaptation
within a species.

- neo-Darwinism: Darwinism without the inheritance of acquired characteristics (ie
without neo-Lamarckianism)

- modern view of the mechanism of evolution: neo-Darwinism PLUS... Variation appears
by random mutation and is inherited according to Mendelian laws. Evolution can be
defined not only in terms of populations of organismal phenotypes (i.e. as in Darwinism),
but also in terms of changes in genotype frequencies in response to selection, genetic drift



(sampling error between generations), mutation, migration, and assortative mating. The
strongest directional force on changes in allele frequency is selection. The quantitative
extent of directional change depends on the interaction between the strength of selection
and the availability of heritable variation. Modern views stress reductionist explanations
at the gene level, but not exclusively so.

- “random” mutation: Mutations are sampled stochastically from a probability
distribution. Evolutionary biologists acknowledge the importance of this distribution.
What an evolutionary biologist means by the word random is that this distribution is not
a function of which environment the population is in, but is instead only a function of the
starting genotype.

- species: there are many definitions. Probably the most common one, but one applicable
only to sexual organisms, is the biological species concept, which is defined in terms of
actual or potential reproductive isolation ie the gene pools of different species cannot
mix.


