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ÅSalamander diversity
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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





Plethodontidae: Ensatina escholtzi

Salamandridae: Taricha torosa

Aposematism and 
Batesian mimicry



Place clay models in a forest
where both Ensatina and Taricha
are found
 two model colors (brown, orange)
 454 models

Leave for three weeks

Count number damaged by predators



46 brown models attacked, 25 orange
P = 0.007







Amniota

Amphibia

   Tetrapoda



Gymnophiona (node-based, minimum clade) = The most recent 
common ancestor of Rhinatrema and Typhlonectes and all its 
descendants.



Gymnophiona (node-based, minimum clade) = The most recent 
common ancestor of Rhinatrema and Ichythyophis and all its 
descendants.



Gymnophiona (node-based, minimum clade) = The smallest clade 
including both Rhinatrema and Ichythyophis.



Apoda (stem-based, maximum clade) = All species more closely related 
to Typhlonectes than to Rana.



Apoda (stem-based, maximum clade) = The largest clade including 
Typhlonectes but not Rana.



Gymnophiona 
(caecilians; Apoda)

10 Families, 33 Genera, 
233 species



Gymnophiona 
(caecilians; Apoda)

10 Families, 33 Genera, 
225 species
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Rotational feeding



Rotational feeding



Rotational feeding



Caecilian synapomorphies

ÅNo limbs, girdles 

ÅAnnuli

ÅSolidified skull with
ÅEyes reduced/absent

ÅFusion of bones

ÅRoofed, few/no fossa

ÅTwo jaw-closing systems

ÅTentacle



O'Reilly, J. C., Nussbaum, R. A., and Boone, D.  1996.  Vertebrate with 
protrusible eyes.  Nature 382:33. 



Caecilian synapomorphies

ÅNo limbs, girdles 

ÅAnnuli

ÅSolidified skull with
ÅEyes reduced/absent
ÅFusion of bones
ÅRoofed, few/no fossa

ÅTwo jaw-closing systems

ÅTentacle

ÅPhallodeum

IntroOrgans

Collection.ppt


Caecilian reproduction

ÅInternal fertilization

ÅOviparity or viviparity

ÅEggs aquatic or terrestrial

ÅLarvae or direct 
development

ÅParental care











Variability between caecilian species

ÅPosition of tentacle

ÅPosition of mouth

ÅPrimary, secondary, tertiary 
annuli

ÅPresence/absence of tail

ÅAquatic/fossorial



Variability between caecilian species

ÅPosition of tentacle

ÅPosition of mouth

ÅPrimary, secondary, tertiary 
annuli

ÅPresence/absence of tail

ÅAquatic/fossorial

ÅSkull

ÅZygokrotaphic

ÅStegokrotaphic



Caecilian diversity



Eocaecilia micropodia









Siphonops annulatus



Siphonops annulatus



Typhlonectes natans

Typhlonectes natans



Chikilidae


