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Evolutionary Character & Character States
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Data type | Character states

Morphological = Numeric Measurements (e.g., length, weight, rate)

Categorical Color, location, habitat

Binary Presence/Absence; 0/1
Molecular DNA A, TC, G+gap

Protein 20 AA residues + gap



Character State Matrix

TABLE 4.1 Characters and character states in lizards

Character

Ancestral state

Derive state

Present
Absent

Present
Present
Present

Present

skin under chin)

Absent
Absent
Absent
Yellow
Yellow
Red

4 Crest on head Absent Present
i
?’\’\ Colored collar Absent Present
Preferred prey Insects Worms
?1?’\ Pattern on back Stripes Mottled
o
e, Tail spines Absent Present
ﬁ,?-:\_‘&? il spines res
R Habitat Ground Tree
) dwelling dwelling
T 3
[ — Tail spots Present Absent
Dewlap (flap of Absent Present

Insect
Insect
Insect
Insect
Worm

Worm

Tail spines present
Mottled pattern

Present
Present
Absent
Absent
Absent
Absent

Species

A B

Tree dwelling

Mottled
Mottled
Striped
Striped
Striped
Striped

Species

Species
G

Tree
Tree
Tree
Ground
Ground

Ground

Species
D

No tail
spot

Dewlap
present

Species
E

Species

F

Red
collar

Worm eating

Yellow collar

Ancestral state

Derived state

Crest Collar color Prey Tail spine Back Tail spot Dewlap
pattern

Absent
Absent
Absent
Absent
Present

Absent

Absent
Absent
Absent
Present
Absent
Absent
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(Derived states)
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Homoplasy & Consistency

Synapomorphy Homaoplasy
W W
Parallel evolution Convergent evolution Secondary loss
Independent evolution of  Independent evolution of Reversion to
same feature from same  same feature from different ancestral
ancestral condition ancestral condition condition

TIQ




Homoplasy & Consistency

Homaologouws Homoplasious
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Page, Holmes
Molecular Evolution

{d) Parallel substitution {e) Convergent substitution (f] Back substitution

2 changes, no difference 3 charwges, no difference 2 changes, no difference




Consistent or Homoplastic ?
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Phylogenetic Consistency & Parsimony

- Springtail - Springtail
N — Bristletail = - Bristletail
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Mayfl Mayfl
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Ancestral Sequence Reconstruction

Page, Holmes
Molecular Evolution
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Ancestral State Depends on Tree Topology
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Parsimony Reconstruction (1)

Step 1
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Parsimony Reconstruction (2)




Ecomorph

Leiocephalus_barahonensis

Anolis_occultus
Anolis_cybotes
Anolis_olssoni
Anolis_chlorocyanus
Anolis_valencienni
Anolis_grahami
Anolis_lineatopus
Anolis_ophiolepis
Anolis_sagrei
Anolis_evermanni
Anolis_cristatellus
Anolis_pulchellus
Anolis_alutaceus
Anolis_sheplani
Anolis_angusticeps
Anolis_porcatus

Twig
Trunk—ground
Grass—bush
Trunk—crown
Twig
Trunk—crown
Trunk—ground
Grass—bush
Trunk—ground
Trunk—crown
Trunk—ground
Grass—bush
Grass—bush
Twig

Twig

Trunk—crown

Geography

Puerto_Rico
Hispaniola
Hispaniola
Hispaniola
Jamaica
Jamaica
Jamaica
Cuba

Cuba
Puerto_Rico
Puerto_Rico
Puerto_Rico
Cuba
Hispaniola
Cuba

Cuba



B Grass-bush

B Trunk-crown
B Trunk-ground
B Twig

C.I.=0.3

Ecomorph

B Anolis occultus

mAnNolis cybotes

B AnNolis olssoni
mAnNolis chlorocyar
B Anolis valencienr
mANolis grahami
mAnNolis lineatopus
EAnNolis ophiolepis
WAnNolis sagrei

B AnNolis evermanni
B AnNolis cristatellus
mAnNolis pulchellus
M AnNolis alutaceus
B ANolis sheplani
mAnNolis angusticey

mAnNolis porcatus

Bl Cuba

B Hispaniola
B Jamaica

B Puerto Rico

C.I.=0.6

Geography

B Anolis occultus

mAnNolis cybotes

B AnNolis olssoni
mAnNolis chlorocyat
B Anolis valencient
mANolis grahami
mAnNolis lineatopus
mANolis ophiolepis
WAnNolis sagrei

B AnNolis evermann
B AnNolis cristatellus
mAnNolis pulchellus
M Anolis alutaceus
mANolis sheplani
mWAnNolis angusticej

mAnNolis porcatus
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