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Building Classifications: Vocabulary4

The ultimate goal of biological classification systems is to group organisms together as
an accurate reflection of their relatedness to one another. We group them together
based based on shared similarities because we think these are the best way to clarify
hypothesized relationships. The phylogenetic method of classification is one way of
attempting to figure out how organisms evolved and are related. The phylogenetic
method uses shared, unique characteristics to group organisms (In this way it is similar
to the Linnean system. These shared, unique characteristics are called
synapomorpies.

Synapomorphies are present in a group of organisms that are related because they
share an ancestor who genetically passed the trait to its descendants. Other organisms
do not have the synapomorphy because they are not genetically related to the group in
question. There are also shared characters that are primitive, and not new and unique
to a group. These are called plesiomorphies, and they are not considered to indicate
relatedness, since they are not unique to a group.

A group that is united by synapomorphies is called a clade. A monophyletic clade
contains all the descendents of a single common ancestor. That means all of the
organisms in that clade are related within evolutionary time, and their relationship is
supported by the synapomorphies. We assume that these synapomorphies are present
because organisms share a common ancestor, and are related to one another. The
more synapomorphies two species have in common, the more closely related they are
hypothesized to be.

Sometimes clades do not contain all the descendents of a common ancestor. If a group
contains some, but not all, of the descendants of an ancestor the group is considered to
be paraphyletic.

Sometimes clades contain all the descendents of a common ancestor, but have an
extra member from a different ancestor. These groups are called polyphyletic.
How is it possible for scientists to mis-interpret paraphyletic and polyphyletic groups as
monophyletic? Sometimes, a character that appears unique evolves more than once in
different clades, or it is lost or reversed within a clade. This is called a homoplasy.
Similar characteristics like the wings of birds and bats that do not reflect relatedness are
homoplasies. When scientists look more closely at these homoplasies, they are often
able to determine that they are actually different enough that they do not constitute
shared features. The important thing about taxonomy, as with other scientific fields, is
that people continue to explore and reassess relationships between organisms, to help
revise their ideas about relationships. Science isn’t always about having the right
answer, but rather about methodically searching for the best answer.

                                                  
4 Source: Willey, E.O. et al. The Complete Cladist. University of Kansas Press. Lawrence, KS. 1991.
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A diagram that represents clades and the relationships between them is called a
cladogram. You can think of a cladogram as a graphic representation of the
hypothesized relationships between organisms. The branches of the cladogram
represent the each clade, and the nodes, or places where the branches diverge,
represent the common ancestor. An outgroup is an unrelated, usually more primitive
group that is used for comparison to help determine which characters of the organisms
under study are plesiomorphies and which are synapomorphies.

Polyphyletic group- a descendent of
a different ancestor is included.

Paraphyletic group- a descendent of
the common ancestor is left out.


