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Objectives
Understand defense 

h i d bmechanisms used by 
amphibians throughout 

their life history.
• Eggs

• Larvae

• Adults

Lecture 
Roadmap

• Amphibians as Preyp y

• Amphibian Predators

• Amphibian Egg Defenses

• Amphibian Larvae 
Defenses

• Amphibian Adult Defenses
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Amphibians as 
Prey

• Most are small

• Very soft, thin skin

• Eggs and larvae 
condensed

• Very numerous

• Tasty!

Amphibian Predators

• Invertebrates

• Invertebrate parasites

• Birds

• Mammalsp

• Fish • Crocodiles

• Lizards

• Snakes

• Amphibians

Amphibian Egg Predators

Aquatic
• I t b t

Terrestrial
• I t b t• Invertebrates

• Caddis flies

• Leeches

• Fish

• Tadpoles

• Invertebrates

• Spiders

• Beetles

• Snakes

• Amphibians 
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Egg Protection

• Guard eggsGuard eggs

• Cued hatching

• Unpalatable

Video

Guard Eggs

• Dendrobatidae

Guard Eggs

• Gymnophionay p

• Three clutches

• Suburbs of  South China
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Cued hatching

• Hatching time can respond to different threats and cues

• Hatch response to snake predationp p

• Six species of  Agalychnis and Pachymedusa

Cued Hatching

• 4-7 individuals of  snakes

• Fasted for at least 24 hours

• Exposed hatching-competent clutches to snakes

• Found that the ability to accelerate hatching in response to risk in all spp
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Unpalatability

• Yosemite Toad eggs

• Fed to brook trout individuallyy

• No eggs were consumed

Amphibian Larvae Predators

• Fish

• Birds (wading)( g)

• Mammals

• Invertebrate

Larval Defenses

• Chemical cues

• Freezingg

• Phenotypic Plasticity

• Unpalatability
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Chemical Cues

• What are chemical cues?

• Kairomones

• Poison frogs

• Tadpole transfer 

• Pheromones

• Communication

• Predator detection
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Freezing

• Swimming less when w g w
predators are present

• Reduced swimming 
responses when exposed 
to kairomones

Phenotypic Plasticity

• What is phenotypic plasticity?
• Amphibian Larvae use phenotypic plasticity to adapt to the presence of  a 

dpredator
• Height of  tail fins
• Parsley frog and Mediterranean painted frog vs. crawfish, mosquitofish, and 

dragonfly larvae

Phenotypic Plasticity

Parsley Frog
• H d t ll t ilfi h d t

Mediterranean Painted Frog
• N i ifi t diff b t• Had taller tailfins when exposed to 

dragonfly larvae

• Had longer tailfins when exposed 
to crawfish

• No significant difference between 
the painted frog larvae.

• Invasive species may need more 
time to evolve
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Unpalatability

• Tadpoles can also be unpalatable

• 8 species of  tadpoles

• Rated taste on a scale of  1-5

• 1 being “tastes good”p p

• Eaten by 11 students and faculty of  
1970 Tropical biography class

g g

• 2 “no taste”

• 5 “very strongly disagreeable”

Adult Amphibian Predators

• Many of  the same predators

• Birds

• Mammals

• Reptiles
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Adult Amphibian Defenses

• Cryptic Coloration

• Aposematic Colorationp

• Mimicry

• Chemical Defenses

• Behavioral Defenses

Cryptic 
Coloration

• The first line of  defense

• Ground colors
• Green, yellow, red, brown, gray

• Salamanders: dark, low skin 
reflectance, hard to see at night

• Bright colors
• Bright green

• Reflect light in near infrared

Aposematic 
Coloration

• Bright Colors

• Have noxious skin secretions

• Trait has evolved many times

• Fire salamander Salamandra
salamandra

• Emperor newt Tylotriot shanjing
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Mimicry

• Mimic a predator with p
noxious secretions

• Not common 

Chemical 
Defenses

• Secretions produced by 
l l dgranular glands

• Often distributed throughout 
the body

• Wide array of  compounds

• Natural compounds

• Defensive compounds

Video

Active Chemical 
Defenses

• Most chemical defenses are 
passivepassive

• Two species are known for 
squirting poison

• Amazonian toad Rhaebo guttatus

• Fire salamander Salamandra
salamandra

Video
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Behavioral 
Defenses

• Fleeing

• M ff i• Most effective

• Mount Lyell Salamander H. 
platycephalus

• Defensive Postures

• Physalaemus nattereri

• Unken reflex

• Showsoff bright, hidden colors

Emperor newt Tylototriton
shanjing

Spanish ribbed newt Pleurodeles waltl

Hairy Frog Trichobatrachus robustus
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Behavioral Defenses

• Reviewed defensive strategies
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