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Objectives

< Define
Tetrapod/ Amphibian

< Origin of Tetrapods
< Tetrapod Advantages
< Split of Amphibians

< First Modern
Amphibians

» Extant Families

% Simplification

Tetrapod Characteristics

Four Limbs

» Tetra= Four; Pod=Foot

» Some lost or vestigial
“One bone—>two bones—>little
blobs->fingers/toes”- Neil Shubin
“ Some lost or vestigial
Includes all non-fish vertebrates

humen lizand  cat  whale
¢ [

o

p Y
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Amphibian Characteristics

“Tetrapod vertebrates that pass through a larval state

i and undergo metamorphosis into terrestrial adults.”
Anamniotes

Eggs need moist environment N B o

Larval; metamorphosis

Permeable Skin
Cutaneous respiration

Two Gland Types
Mucous

Crown
Poinson

Transverse
Pedicellate Teeth N
Pedicel

Amphibian papillae/Opercular bone :

Can Hear virbations Pedicellate teeth
(lingual view)

Fat Bodies
Green Rods- fxn unknown

Singular Sacrum
Lost in caecilians

Amphibian Characteristics
As a Fossil. ..

Articular surface of axis convex

Exoccipital Bone articulates with
dermal roofing

Hand (Manus) 4 digits
Foot (Pes) 5 digits

Some Secondarily Lost

EON ERA| PERIOD

Geologic Time
Scale
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Devonian: Age of Fishes

Ichthyostega
% Lobed-Finned Fishes L o @
o

swamps and Acanthost
* Lungfishes; Coelocanths "‘“""'“‘"‘Y’ . "9’ ‘

i Tetrapodomorpha | Eusmammmon o“,mm
< Panderichthyids sea ?.w,;

«+ Ichthyostega, Acanthostega

< Tetrapods

[ Cenomsic ]
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Tetrapod Adaptations
Lungs Or Exaptations?

% Earliest Adaptation
Limbs* ”

% Movement and support
% Pectorals first J

Free movement of head* F
< Functional neck =1

% Feeding and catching prey

[Devonian|  Curbonifesous | Peumian | Triassic | [ cetseous |
416 360 300 250 200 146 65

Tetrapod Advantages

(1) Unexploited resources

* (2) Low Oxygen in warm shallow
swamps

 (3) Periodic drought- move
between pools
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Fossil Fin/Foot

Tuterpston

ichmyostega

Acanthostoga

Tiktaatk

Panderichthys

Eusthenopteron

Giyptotepts

FIGURE 1.4 Relationships, body forn swructure of the seven key f
the evolution of support Glagtolepi is the eulgioup. Adapied from Ahiber and Clack,
2006; Clack 2006: Dacschler et al., 2006; andjSchubiny et al.. 2006,
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CARBONIFEROUS
p— Y
SILURIAN
diversity of major fish
ORDOVICIAN groups overtime
CAMBRIAN
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1t
Devonian: Fish to Tetrapod

% Panderichthyids 380 mya

Predators in shallow water
Eyes on top of head
Lung and Gills

Dorsoventrally Flattened*

Pectoral Fins more developed
for support/crawling
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Missing Link or “Fishpod”:
Tiktaalik 375 mya

nature
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416 360 300 250 200 146 65

*

Devonian: Fish to Tetrapod

< Ichthyostega/Acanthostega
365 mya

< First tetrapods

< Still aquatic

< Ichthyostega maybe seal-like

SN TISE |

‘Temnospondy] ancestorsommlcrnamphibhns
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BATRACHOMORPHA REPTILOMORPHA

ANTHRACO.-
SAURS

Racent
091

Cretateous

14

durassic

MESOZOIC

208

Triesslo
245

Parmian

206

Garboniferous

380

PALAEOZOIC

Devonian

408

» 10 years
Selara present

Fa15. ond s, g ety
e f e et s et b e oo
s i h e whichgave ise to

repties, bids, and mammal). After Pough, Heiser, and Mcfarlond (1996,

Temnospondyli 330-120 mya

Fig. 1.6, Representative temnospondyls. (A} Eryops, & termestrlal dissorophi
from the Fermian. (B) Cacogs, anciher temestrial dissorophid from the Permian,
) Cpclotosaurus, an squatic crocodile ke capitosawr from the late Triassic.
Seabe lines indlicate 10 em. (D) Branchiosaurus, 3 paedomeorphic of larval
temngspandyl from the early Pecmian, with extemal gills similar to thase of
madern larval o paedomerphic salamanders. Scake line for (D) indicates 5 em.
After Pough, Helser, and MeFariand {1006).

Lepospondy ~300 mva

Microsaurs

Nectrideans
Fig. 1.8. Representaiive Carbonifercus and Permian lepaspondyls. A-C are microssurs. (A} Tidifanus. (B) Pantyhss. (C) Goniorymches. (0) Ophidergeton, &
1E) Ssurcpleurs, idean. F) Oklshoms and Tesas.
A€ Heis
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Triassic- Aquatic Shift 245mya

RS
B

Temnopsondyli: Stereospondyli*

+  Only remaining Temnospondyls

< All mostly aquatic

«+ Terrestrial Reptiles dominated

+  Miniaturization through progenesis

“  Scales and Dermal Armor

«+  Still much Diversity

“ One group marine

[ Cenomsic ]
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[Devonian| __ Carboniferous | Permian | Triassic | Cretaceous

1t 1
Lissamphibia: Modern Amphibians*

A

% Class: Amphibia

“+ Monophyletic
(most likely)

# Caecilians

< Frogs

«  Salamanders

<

» First Appearance

< Triadobatrachus Tesamphibia
(Frog) 245mya

«+ Triassic

Amphibian Characteristics

“Tetrapod vertebrates that pass through a larval state
and undergo metamorphosis into terrestrial adults.”

Anamniotes
Eggs need moist environment VIO & B G

Larval; metamorphosis

Permeable Skin
Cutaneous respiration

Two Gland Types
Mucous
Poinson Transverse

suture N SRS

Pedicel

Amphibian papillae/ Op.ercular bone Pl
Can hear low frequencies (lingual view)

Pedicellate Teeth

Fat Bodies
Green Rods- fxn unknown

Singular Sacrum
Lost in caecilians




Amyphibia Evolutions Recap

ichthyostngs

Stegacephal
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Millions of years before present
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FIGURE 3.2 Geological oceumence of some carly tetrapods, and extinet and living amphibians. Abtreviatons.
for Ganozoic epocis: Paleo, Paleocene; Eo, Eocene: Ofigo, Oligocenes Mio, Miocene; Pli, Pliocene; Pleistozene
s the nartow, unlabeled epoch on the far right side of the chart. The Dicamprodoatidae is ow included in
Ambstamatidac.

| Permian | Trisssic |
416 300 250 200 146

Tnadobatmchus‘Flrst Llssamph1b1an 245mya

Triadobatrachus

% Frog Characteristics
Frog-like pelvic limb
U shaped pelvis

S

% Ancestral Characteristics
Caudal Vertebrae (Tail)
No Urostyle

14 Presacral vertebrae
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* *

Karaurus: First Known Salamander 150 mya

Eucaecilia: First Known Caecilian 200 mya

FIGURE 3.7 Karwarss sharowd stk 15 TLS, e et ke
Soluaoder, 1o the Lave Jrwsie of Rassis. Adused 46 pisal s
swution o Carrl, 1988

Carboniferous.
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1
Extant (Living) Amphibians

Anura (frogs and toads) Gymnophiona (caecilians) Gawslatfiésalamanders)

# families: 54 10 #genera: 35  # species:H families: 10
# genera: 437 # genera: 67
# species: 6253 # species: 642

Anura

*Global Distribution
*Shortened Presacral Vertebrate (usually 8)

Saltatorial| *Ribs are reduced or absent (274 or 4')
+Presacral Vertebrae Firmly Articulated -
«Large Hind Limbs, No tail (except 1 family)

*External Fertilization (usually)
*Flat heads and Large Mouths (usually) «54 Families

*Vocal Sacs in Males (usually)

Hypsiboas rosenbergi

Centrolene prosoblepon Oophaga sylvatica

Scaphiopus holbrooki
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FIGURE 3.2 Geological oscumence of some early
for Genozoic epocis Palea, Paleacene; Eo, Eocen

is the marrow, unlabeled epoch on the far right side of the chart. The Dicampiodontidae is now i

ligo, Oligacene; Mio, Miocens; Pl, Pliocene; Pleistocene
ded in

pods, and extinet and living amphiblans. Abbreviatons

Ambystomatidas.
Anuran phylogeny
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FIGURE 3.2 Geological occurence of some carly
for Cennzoic epochs: Palco, Pakcocenc: Eo,
s the narrow, unlabeled epoch on the far right side
Ambysiomatidac.

Eocene: Of

pods, and extinct and living amphibians. Abbreviations
Oligacene; Mio, Miocene; Pi, Pliocene; Pleistosene
ded in

i
of the chart. The Dicamptodoatidas is 1ow
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Caccus = Gymnophiona
blind
*Tropical Distribution

(7cm—1.5m)

(pectoral & pelvic ‘*, -, ‘E‘
(most are fc
(phallodeum)
« 10 Families

Ichthyophis kohtaoensis
Uraeotyphlus Doz
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FIGURE 3.2 Geological oceumence of some carly tetrapods, and extinet and living amphibians. Abtreviatons.
for Cennzoic eposhs: Palea, Paleocens; Eo, Eocenc: Oligo, Oligacene; Mio, Miocens; Pl Pliocene; Fleistozene
s the nartow, unlabeled epoch on the far right side of the chart. The Dicamprodoatidae is ow included in

Ambysiomatide.

Caudata (Urodela

*Mostly Temperate Distribution
*Tailed Amphibians S
*Lizard like 'E R

*Well-developed limbs v

eInternal Fertilization

*Larval Development External ) i
*Lack Tympanum & Middle Ear

Andrias japonicus

Plethodon shermani

1/16/2013
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Plethodontidae

Amphiumidae

Rhyacotritonidae
Ambystomatidae

Dicamptodontidae
Salamandridae

Proteidae

Sirenidae

Cryptobranchidae
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FIGURE 3.2 Geological occurence of some pods, and extinet and living bbreud

for Cennzoic eposhs: Palea, Paleocens; Eo, Eocenes Oligo, Oligacene; Mio, Miocens; Pl Pliocene; Fleistosene
s the nartow, unlabeled epoch on the far right side of the chart. The Dicamprodoatidae is ow included in

Ambysiomatide.
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Pronounced in Salamanders
Paedomorphosis

Reduction Body Size

Large Genomes and Cells

Low Metabolic Rates
Affect life history strategie:

Simplified Organ Systems
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