
1

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
3Two names (Genus species)
3Require a type specimen
3May be grouped into subspecies or

varieties
3Part of a broader taxonomic hierarchy
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Heirarchical classification

3 strategies in systematics
3Orthodox or traditional
3Phenetic (1960’s - 70’s)
3Cladistics (current)

Orthodox or Traditional
3Combines a number of traits
3Does not look at one particular trait
3Not all traits are given the same weight

2Feathers may score higher

2Birds are given their own group

Radula of a
snail
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Bristles on
a marine
worm

Pollen
grains of
plants -
fossils and
sediments

Phenetics
3Numerical taxonomy

1i.e. tassel, rows of kernels, weights, flowers, days to
maturity, etc.

2Susceptible to convergent (or parallel)
evolution

Cladistics
3Determine the evolutionary relationships

2Single derived ancestor - monophyletic groups
1Groups terminating in adjacent nodes share a

common ancestor

2Shared derived characteristics
2Equal weight to all traits

2Birds are grouped with reptiles
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Phylogeny
3 Homologous -

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

3 Analogous
2 Traits with similar shapes and functions, but different evolutionary

orgins

3 Ancestral
2 Commonly found in almost of descendants of a common ancestor

- primative

3 Shared derived
2 Newly developed traits found in some direct - line descendants,

but not all descendants of a common ancestor

1Lungs, jaws, amniotic egg, four chamber heart, fur, mammary
glands

Comparative Anatomy
3Homologous structures - Species

descended from a common ancestor may
evolve in different directions and yet retain
some of the same characteristics.
2Forelimbs - humans, horses, bats, moles and

whales - same bones -

3Analogous structures - Species descended
from different ancestral species may evolve
to possess structures that serve the same
function.
2Wings of bird and dragonfly

Homologous structures
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Analogous structures

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

Vestigial structures

Homologous structures
that have no apparent use,
but which may have had use
in the ancestral species.

Human tailbones
Legs on a snake

Comparative Embryology
3The early embryos of mammals resemble

the embryos of birds, reptiles, amphibians
and fishes.

3All vertebrate embryos have tails and gill
slits.
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Molecular systematics
3Sequence of amino acids in proteins,

nucleotides in nucleic acids.

Phylogenetic relationship
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Human verses
chimp
chromosomes

Two
domains of
prokaryotic
organisms

T. Cavalier-Smith 8 Kingdom
Cell
type

Mt Cp Cell wall Cell div. Genetic
recomb

nutrition multi nerv
ous
syst

Archaebacteria Prok No not
peptido-
glycan

Bin.
fission

transformation
transduction
conjugation

Chemolithotr
ophs

heterotrophs

uni -

Eubacteria Prok No peptido-
glycan

Bin.
fission

transformation
transduction
conjugation

chemoutotro
phs

photosynthes
is

heterotrophs

uni -

Archezoa Euk No - mitosisi meiosis/
fert

heterotrophs uni -

Protozoa Euk yes Yes/
no

yes/no mitosisi meiosis/
fert

photosynthsi
s

and/or
heterotrophs

prim

Chromista Euk yes yes cellulose mitosisi sporic photosynthsi
s

and/or
heterotrophs

mult

Plantae Euk yes yes cellulose mitosisi sporic Photosynthe
sis

mult

Fungi Euk yes yes chitin mitosisi zygospor
e

hetero -
extracellular

digestion/abs
orption

mult

Animalia Euk yes yes - mitosisi gametic hetro -
injestion of
food and

digest

mult yes
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