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 Define 

Tetrapod/Amphibian 

 Origin of  Tetrapods 

 Tetrapod Advantages 

 Split of  Amphibians 

 First Modern 
Amphibians 

 Extant Families 

 Simplification 
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Tetrapod Characteristics 
 Four Limbs 

 Tetra= Four; Pod=Foot 

 Some lost or vestigial 

 “One bonetwo boneslittle 

blobsfingers/toes”- Neil Shubin 

 Some lost or vestigial 

 Includes all non-fish vertebrates 
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Amphibian Characteristics 

• Anamniotes 

• Eggs need moist environment 

• Larval; metamorphosis 

• Permeable Skin 

• Cutaneous respiration 

• Two Gland Types 

• Mucous 

• Poinson 

• Pedicellate Teeth 

• Amphibian papillae/Opercular bone 

• Can Hear virbations 

• Fat Bodies 

• Green Rods- fxn unknown 

• Singular Sacrum 

• Lost in caecilians 

 

“Tetrapod vertebrates that pass through a larval state 

and undergo metamorphosis into terrestrial adults.” 

 Articular surface of  axis convex 

 Exoccipital Bone articulates with 

dermal roofing 

 Hand (Manus) 4 digits 

 Foot (Pes) 5 digits 

 Some Secondarily Lost 

As a Fossil… 

Amphibian Characteristics 

Geologic Time 

Scale 
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Devonian: Age of  Fishes 

 Lobed-Finned Fishes 

 Lungfishes; Coelocanths 

 Tetrapodomorpha 

 Panderichthyids 

 Ichthyostega, Acanthostega 

 Tetrapods 
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Tetrapod Adaptations 
Lungs 

 Earliest Adaptation 

Limbs* 

 Movement and support 

 Pectorals first 

Free movement of  head* 

 Functional neck 

 Feeding and catching prey 
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Tetrapod Advantages 
 (1) Unexploited resources 

 (2) Low Oxygen in warm shallow 

swamps 

 (3) Periodic drought- move 

between pools 
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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 

416    360                      300          250        200                       146                       65 



1/16/2013 

5 

Missing Link or “Fishpod”: 

Tiktaalik 375 mya 

Devonian: Fish to Tetrapod 

 Ichthyostega/Acanthostega 

365 mya 

 First tetrapods 

 Still aquatic 

 Ichthyostega maybe seal-like 

on land 
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 First Amphibians 

 Diverse 

 Many large fully terrestrial predators 

 Dermal Armor 

 Little Cutaneous Respiration 

 Aquatic Lifestyle and Reproduction 

 Scary! 

 Early Split of Amphibians from All other Tetrapods 

 Reptilomorphs 

 Batrachomorphs 

 Temnospondyli – ancestors of modern amphibians 

 Lepospondyli 
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Microsaurs 

Nectrideans 
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Triassic- Aquatic Shift 245mya 

 Temnopsondyli: Stereospondyli* 

 Only remaining Temnospondyls 

 All mostly aquatic 

 Terrestrial Reptiles dominated 

 Miniaturization through progenesis 

 Scales and Dermal Armor 

 Still much Diversity 

 One group marine 
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Lissamphibia: Modern Amphibians* 

 Class: Amphibia 

 Monophyletic 
(most likely) 

 Caecilians 

 Frogs 

 Salamanders 

 First Appearance 

 Triadobatrachus 
(Frog) 245mya 

 Triassic 
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Amphibian Characteristics 

• Anamniotes 

• Eggs need moist environment 

• Larval; metamorphosis 

• Permeable Skin 

• Cutaneous respiration 

• Two Gland Types 

• Mucous 

• Poinson 

• Pedicellate Teeth 

• Amphibian papillae/Opercular bone 

• Can hear low frequencies 

• Fat Bodies 

• Green Rods- fxn unknown 

• Singular Sacrum 

• Lost in caecilians 

 

 

“Tetrapod vertebrates that pass through a larval state 

and undergo metamorphosis into terrestrial adults.” 
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]AMPHIBIA 

Triadobatrachus: First Lissamphibian, 245mya 

 Frog Characteristics 

 Frog-like pelvic limb 

 U shaped pelvis 

 Ancestral Characteristics 

 Caudal Vertebrae (Tail) 

 No Urostyle  

 14 Presacral vertebrae 
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Modern 

Triadobatrachus 
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Karaurus: First Known Salamander 150 mya 

Eucaecilia: First Known Caecilian 200 mya 

Legs 
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Extant (Living) Amphibians 
Caudata (salamanders) 

    # families: 10 

    # genera: 67 

    # species: 642 

Gymnophiona (caecilians)     # families: 

10     # genera: 35     # species: 192 

Anura (frogs and toads) 

# families: 54 

# genera: 437 

     # species: 6253 

The total number of amphibian species is currently 7,087 (Jan 16, 2013) 

Source: Amphibiaweb.org 

Anura 
Characteristics: 

•Shortened Presacral Vertebrate (usually 8) 

•Ribs are reduced or absent (2nd or 4th) 

 •Presacral Vertebrae Firmly Articulated 

•Global Distribution 

•External Fertilization (usually) 

•Large Hind Limbs, No tail (except 1 family)  

•54 Families 

Centrolene prosoblepon 

•Flat heads and Large Mouths (usually) 

•Vocal Sacs in Males (usually) 

Saltatorial  

2-10X BL 

Scaphiopus holbrooki 

Oophaga sylvatica 
Hypsiboas rosenbergi 
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Anuran phylogeny 
Primitive Derived 

36 Families Recognized 
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Gymnophiona 

Characteristics: 

•Limbless (pectoral & pelvic girdles absent) 

•Degenerate Eyes (most are fossorial) 

•Internal Fertilization (phallodeum) 

•Tropical Distribution 

•Earthworm like (7 cm – 1.5 m) 

•20% Viviparous; 80% Oviparous  

Caecus = 

blind 

• 10 Families 

Dermophis mexicanus     

Ichthyophis kohtaoensis  

Epicrionops bicolor 

Uraeotyphlus  

 

Caudata (Urodela) 

Characteristics: 

•Tailed Amphibians 

•Well-developed limbs (except aquatic) 

•Internal Fertilization (most) 

•Mostly Temperate Distribution 

•Lizard like (30 mm – 1.5 m) 

•Larval Development External (most) •10 Families 

Plethodon shermani  

•Lack Tympanum & Middle Ear (opercular) 

•Smokies Diversity 

(31) 

Ambystoma talpoideum 

Andrias japonicus 

Amphiuma tridactylum 
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Salamander Phylogeny 

Plethodontidae 

Amphiumidae 

Rhyacotritonidae 

Ambystomatidae 

Dicamptodontidae 

Salamandridae 

Proteidae 

Sirenidae 

Hynobiidae 

Cryptobranchidae Primitive 

Derived 

Evolved Simplifications 

 Pronounced in Salamanders 

 Paedomorphosis 

 Reduction Body Size 

 Large Genomes and Cells 

 Low Metabolic Rates 

 Affect life history strategies 

 Simplified Organ Systems 
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