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1. Understand principles of
biological systematics

2. Define ‘amphibians’ from
an evolutionary
perspective.

3. Describe some of the
challenges of modern
systematics.

What defines an amphibian?
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Tetrapods

What is an amphibian?
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T Lissamphibia
“modern amphibians”




Orders of Lissamphibia
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Orders of Lissamphibia

Gymnophiona

How do we infer

these relationships?
— Caudata P
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We build models to infer them from...
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Morphological
traits

ATCCGTATTACA DNA
ATCTC-TATTACA
ATCCCTACTAGA sequences




Why is it challenging?

These data can be
difficult to interpret.

Evolution is sometimes

complicated.
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What is the
relationship between
shared traits and
evolutionary history?

A, B, and C are tips
that define a clade
(i.e., monophyletic). A
clade contains all
descendants of a
common ancestor.




A, B, and D are tips
representing a
paraphyletic (or
polyphyletic) group,
because not all
descendants of their
common ancestor are
included.

We classify organisms
based on monophyletic
groups (i.e., clades).
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Trait1isa

of the
clade consisting of A,
B, and C, with respect

{ D to other tips.
E A synapomorphy is a
e F shared, derived
character.
G
A
@ Trait2is a

symplesiomorphy in
the clade consisting
of A, B, and C.

A symplesiomorphy
is a shared ancestral
trait not found in all
descendants of that
ancestor.
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Trait3isa
e C for tips A and D.
»D3  Ahomoplasyis a
E shared trait not found
in a common
— ancestor.
G
{ A What is the
B relationship between
shared traits and
— C evolutionary history?
D It’s variable. But using
E appropriate models
and suitable data can
— help us infer the latter
G from the former.

Species Concepts
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2 Species|

Gray Zone
(1 vs. 2 species)
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De Queiroz (2007)
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...but now, we sometimes think

jerthal

— French

Han-Chinese

Papuan

Yoruba

Green et al. 2010

San

Amphibian case studies
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Spatiotemporal Diversification of the True Frogs (Genus Rana): A Historical Framework
for a Widely Studied Group of Model Organism

Z1YONG Yuan', WEEWE Zi0u!, XIN CHEN, NIKOLAY A. POYARKO, k.4, HONG-MaN CHEN],
Nian-HONG Janc-Liw’, Wen-Hao Crious, NICHOLAS |. MaTzxe, Ko 120KA®, Mi-500k MIn?,
SERGIUS L. KUZMINY, YA-PING ZHANG'*, DAVID C. CANNATELLAT!*, DAVID M. HILLISTH, AND JING CHE!:*

BUMUMP.

“...0ur phylogeny further
suggests that previous
classifications were misled by
morphological and
plesiomorphic color patterns, as
well as a reliance primarily on
mitochondrial genes.”
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Asymmetric reproductive isolation between

terminal forms of the salamander ring species

Ensatina eschscholtzii revealed by fine-scale

genetic analysis of a hybrid zone “[Previous work
suggests} the
biogeographic history of
Ensatina is much more

Thoms  Dexit, Stuart JE B and €

oregonensis N

L} p,-f,‘; complex, having featured

[ xanthoptica periods of geographic

=} i ion and i

=Zf;’:;”:,’; instances of secondary
Klauberi contact.”

oregonensis

”Geographic variation in
hybridization frequency
among the four contact
zones at the end of the
ring suggests that
reproductive isolation may
not be uniform across
contact zones...”

xanthoptica

(200 k) eschscholtzii uber

River basin reorganization and the
two-lined salamander (Eurycea
bislineata) species complex
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Uni (genus An recent ancestor of unisexual A

present a new reproductive mode for eukaryotes ALPCANDER v BOBERTSON, CADHLA AMSDEN JOTN KIEDZWIECKIAINZ

James P. Bogart, Ke Bi, Jinzong Fu, Daniel W.A. Noble, and John Niedzwiecki

“We believe that the unisexual
ify a new uni:

P mode,
Kleptogens would be females that
maintain a common cytoplasm but have
a flexible nuclear genomic constitution.
They acquire genomes from males of
species that are compatible with their
cytoplasm. The sperm nucleus may or
may not be incorporated to increase
ploidy level or to replace a genome.”

1. Understand principles of
biological systematics

2. Define ‘amphibians’ from
an evolutionary
perspective.

3. Describe some of the
challenges of modern
systematics.

questions?
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