Systematics

The science of determining relationships among
organisms

Taxonomy

The science of naming organisms based on a
systematic arrangement of relationships

1.4 Million
species

3 million?
10 million?
20 million?

100 million?

Binomial system

v Two names (Genus species)
v Require a type specimen

v May be grouped into subspecies or
varieties

v Part of a broader taxonomic hierarchy
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Heirarchical classification
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3 strategies in systematics

v Orthodox or traditional
v Phenetic (1960's - 70’s)
v Cladistics (current)

Orthodox or Traditional

v Combines a number of traits

v Does not look at one particular trait

v Not all traits are given the same weight
®Feathers may score higher

«Birds are given their own group
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Bristles on
a marine
worm

Pollen
grains of
plants -
fossils and
sediments

Phenetics

v Numerical taxonomy
ci.e. tassel, rows of kernels, weights, flowers, days to
maturity, etc.
®Susceptible to convergent (or parallel)
evolution
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Cladistics

v Determine the evolutionary relationships

«Single derived ancestor - monophyletic groups

=Groups terminating in adjacent nodes share a
common ancestor

«Shared derived characteristics
«Equal weight to all traits

«Birds are grouped with reptiles
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Phylogeny

v Homologous -

® traits with common anatomy (developmental pathway), but
different shapes and function

v Analogous

« Traits with similar shapes and functions, but different evolutionary
orgins
v Ancestral

® Commonly found in almost of descendants of a common ancestor
- primative
v Shared derived
= Newly developed traits found in some direct - line descendants,
but not all descendants of a common ancestor

cLungs, jaws, amniotic egg, four chamber heart, fur, mammary
glands
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Homologous Structures

Comparative Anatomy

v Homologous structures - Species
descended from a common ancestor may
evolve in different directions and yet retain
some of the same characteristics.
«[Forelimbs - humans, horses, bats, moles and

whales - same bones -

v Analogous structures - Species descended
from different ancestral species may evolve
to possess structures that serve the same
function.

«\\ings of bird and dragonfly

Homologous structures
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Analogous structures

Bird Dragonfly

e

Derive from different
ancestral structures,
but serve the same
function.

Comparative Embryology

v The early embryos of mammals resemble
the embryos of birds, reptiles, amphibians
and fishes.

v All vertebrate embryos have tails and gill
slits.

Vestigial structures

Blue whale
. Homologous structures
Spine that have no apparent use,

but which may have had use
in the ancestral species.

Vestigial

pelvic bones = Human tailbones
Legs on a snake
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Embryos and Evolutionary History
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Cladogram far five primates

S Y R

1 “!'Il.rllI Chimganssr __.'H"T-'I

Forsgian I'Hll!'rl|| oniac s b T . Leed 0l sppaiak
Tommar | !i-o-"f- Ll nadi LA Lo Bk Lol
Il__,_,_,l--" Pavrmerasdl prwdng nme

___,1'-"- Carans dys aii b bod P B Boabk vikits

Fosr klnaiu o imadi
Eonppkly Fmad wui lhora dgreyg opey
Liige lisds

F-ndiTﬂlluul ol w o et e b B

Molecular systematics

v Sequence of amino acids in proteins,
nucleotides in nucleic acids.

Phylogenetic relationship
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Evolutionary Relationship
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Domain
Bacteria
{Eubacteria)
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Zygotic Meiosis
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Gametic Melosis
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Archaebacteria
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Protozoa
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