Sytematics

Chapter 23

Reconstructing and using phylogenies

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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Evolution is descent with modification

How sulicelislar organelles of eukaryomes saolved
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Snail species that can transmit Schistosoma
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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.
=\Vings of bird and dragonfly

Homologous structures suggest a common ancestor

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




Selacted Charactery Uied in &ralysing the
Phiylogestic Rilatianships of Four Plass Tas

Charmcters®
Ton  Eylemand
Phigem Woor  Seedh Flowmrs
e - - = E
Bos i 4 i
Craes + - + +
Tl by A BE T T |1 Bat ey bl T (s 8y AL "M

L= 1 e s i

Tamda W od Dungaierasy Pt of Ui TRirs Casees of 1F

[ Fanfad ke i Facieria Arrrere [ 5

Lol by Feohupaic  Froiosvedc  Raiakos:
g preeriops Ak e Frizara

Horaies gl harsrsrne 1 I s fur

i mdricaner Corve pasd me Chtudai Crvale Lempas

[ B R SR T Alda S Py s ol
plavdy d kAl
Cpmslaticion L] Aarverg Fropm=s
il mfisaesd i beict. L Fa ¥

T P s R [ W by B el o i Sl

Radula of a
snail

Bristles on
a marine
worm

Pollen
grains of
plants -
fossils and
sediments

Cladistics

v Determine the evolutionary relationships

«Single derived ancestor - monophyletic groups

&Groups terminating in adjacent nodes share a
common ancestor

«Shared derived characteristics
«FEqual weight to all traits

«Birds are grouped with reptiles
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Shared derived traits
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Cladogram fer five primates
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Parallel evolution

Smilar developmental traits may arise independent of each
other in distantly related organisms




Convergent
evolution
Smilar structures
devel oped because

of similar selective
pressures
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Phenetics

v Numerical taxonomy

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

«Susceptible to convergent (or parallel) evolution

Traditional Versus
Cladistic Taxonomy

Morphology and development

—

tata

Notochord

Morphology and development - Vestigial structures

Homologous structures

that have no apparent use,
but which may have had use
in the ancestral species.
Vestigial
pelvic bones Human tailbones

Legs on a snake




Morphology and development - 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.
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Embryos and Evolutionary History
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Molecular systematics

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

Phylogenetic relationship

L
Lormmo chrmpmues

Fyyery chimparane
|_-I.n.|

™

drmaguan

rRNA sequences oo
i
_E!-inrllll
} e
L Whale
it
| | '=————ilthin
e
| aes
| * i
m— T T
—Dpargam

Globin DNA sequence ]
T ﬂ .

I e, =
= i .
L T [ e———
cpDNA
mMtDNA 1@
W Cordlls d




BT ML SmSEE W ST AT mOEIT IEERET DAL

Phylogenetic Trea
o -
Globin Gene S e

Phlox rRNA anaIyS|s

Fossil records

et § T e - -

Differences in Oak Species

Overcus pissior
1w ank) [Hed ank}

Cladogram
] % - :
L = ‘7*
. L
Ml
OES Fer  Conifer  Flowering plant
... i _'_'_'_,_,—-
Y - " Elawers
_F,_F'"%I
-"'-'-Fi'-.l;uhr

Flants

g e i —r

proaches to
tlaaaﬁying Organiems
[ bw-Bingdom spebem — Linnasus |

[ J[][ antss [fanimaid

A ﬂun—ilnidum ayabam — Whiklakar

[ Sarisprten[umgr o] i

& six-kin |
i o

fctaridaschaed Euirya |




g e i - —r

Evolutionary Relationship
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