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ÅSkin
Årespiration
Åmucous glands
Åpoison glands

Åpedicellate teeth

Åbiphasic lifestyle

Åsecond  hearing system

Åshort ribs

Åfour digits on hand

Åretractor/levator bulbi muscle

Åpopulation declines



Chytridiomycosis
Batrachochytrium dendrobatidis(Bd)
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Relationships of the amphibian clades

Morphology
(e.g., Duellman and
Trueb, 1986)



Hay et al. 1995

ω 1995

ω One mtDNA gene
ς 850 bp

ω 28 of 40 Families sampled

ω Parsimony and distance 
analyses

Feller and Hedges 1998

ω 1998

ω Four mtDNA genes
ς 2700 bp

ω Parsimony, distance, and 
Bayesian analyses

Molecular evidence shakes up the amphibian tree

     



ω Full mitochondrial genomes
ς (~15000 bp)

ω Parsimony (MP), distance (NJ), 
and Bayesian (BA) analyses

2005





ωSalamander characteristics

ωSalamander diversity



Caudata: node-based name for salamanders
Urodela: stem-based name for salamanders

10 Families 
845 species



Salamander characteristics

ÅTailed, most with four limbs of approximately equal length, 
four digits on front limbs, five digits on hindlimbs

ÅAquatic, terrestrial/fossorial, arboreal

ÅBreathe through lungs, gills, and/or skin

ÅSprawling gait

ÅLarge genome

Å15-90 pg (humans: 3pg)

ÅLimited variation in life cycles, 

reproductive modes

ÅSkull: absence of postorbital, 

 supratemporal, jugal, supraoccipital, 

basioccipital, ectopterygoid

ÅLimb regeneration



ÅSprawling gait

ÅLong tail

ÅHindlimbs = forelimbs

ÅSprawling gait

ÅLong tail

ÅHindlimbs = forelimbs

ÅUpright posture

ÅLoss of tail

ÅHindlimbs > forelimbs

ÅLoss of limbs

ÅTail reduced

ÅCylindrical body
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Salamander characteristics
ÅTailed, most with four limbs of approximately equal length, four digits 

on front limbs, five digits on hindlimbs

ÅAquatic, terrestrial/fossorial, arboreal

ÅBreathe through lungs, gills, and/or skin

ÅSprawling gait

ÅLarge genome

Å15-90 pg (humans: 3pg)

ÅLimited variation in life cycles, reproductive modes

ÅSkull: absence of postorbital, supratemporal,

 jugal, supraoccipital, basioccipital, ectopterygoid

ÅRegeneration









Salamander reproduction



Salamander reproduction

ÅInternal (spermatophore) or external 
fertilization

ÅMost oviparous

ÅMost breed, lay eggs in water

ÅLarval stage or direct development

ÅFew have parental care

ÅComplex courtship, pheromones

spermatophore



Courtship in Ambystoma talpoideum



Mating behavior...



Salamander 
diversity



Variable characters within Caudata

ω Body proportions

ω External/internal fertilization (w 
spermatophore)

ω Costal grooves

ω Ribs unicapitate/bicapitate

ω Chromosome number, amount of DNA

ω Biphasic or direct development

ω Viviparity or oviparity

ω Paedomorphic characters

ςGills

ςAbsence of eyelids

ςTailfin, webbed feet



Paedomorphosis

Åtwo genera, 4 species
ÅSE USA
Åelongate, paedomorphic
  external gills, lack eyelids
Ånonpedicellate teeth
Ålack pelvic girdle, hindimbs
Åaquatic
Åexternal fertilization

GONADS



Ambystomatidae: Ambystoma tigrinum



Some Ambystoma are obligate paedomorphs 

(e.g. A. taylori) 

Some Ambystoma are facultative paedomorphs 

(e.g. A. tigrinum)



Sirenidae: Siren lacertina

Amphiumidae: Amphiuma means



Cryptobranchidae: Andrias japonicus



Cryptobranchidae: Andrias japonicus



Plethodontidae: Bolitoglossa dofleini



Tongue projection in Plethodontid salamanders

Hydromantes





Plethodontidae: Ensatina 



Salamandridae




