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Objectives

Understand defense
mechanisms used by
amphibians throughout
their life history.
* Eggs
® Larvae
¢ Adults

Lecture

Roadmap

¢ Amphibians as Prey
¢ Amphibian Predators
¢ Amphibian Egg Defenses

* Amphibian Larvae
Defenses

* Amphibian Adult Defenses




Amphibians as
Prey

Most are small
Very soft, thin skin

Eggs and larvae
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condensed

Tasty!

Very numerous

Amphibian Predators

* Invertebrates

* Invertebrate parasites

* Fish

Birds

Crocodiles

Lizards

Snakes

Amphibians

Mammals -

Aquatic

¢ Invertebrates
¢ Caddis flies
* Leeches

¢ Fish

* Tadpoles

Amphibian Egg Predators

Terrestrial

¢ Invertebrates -

* Spiders
* Beetles
* Snakes

* Amphibians




Guard eggs
* Cued hatching

* Unpalatable
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Guard Eggs

¢ Dendrobatidae

Phytosielm sk In relation to parental care and mating
strategies n tws spevics of Peruvian peisos rogs

L 1. s P Ty, Vitor Viarale” &
Kol S

Table 1. Generalized reproductive behaviors exhibited in poison frogs of the
genus Dendrobates (see Summers & McKeon, 2004).

Care type Cluch  Tadpole Eggfeeding  Taxonomic groups
altendance  transport

Uniparental Male Male  None Most members of Dendrobates
male care (36 species)

Uniparental Female  Female Femaleonly  Histrionicus group (4 species)
female care

Asymmetric — Male Female  Femaleonly — Histrionicus group (4 species)
biparental care

Biparental care  Male Male  Female, but Vanzolinii group (3 species)
(symmetric) directed by Male

Guard Eggs

¢ Gymnophiona
* 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 predation

* Six species of Agalychnis and Pachymednsa

EVOLUTION OF ADAPTIVE PLASTICITY: RISK-SENSITIVE HATCHING
IN NEOTROPICAL LEAF-BREEINNG TREEFROGS

e Cona M Bves 1. Worsa? s Kamas M. Wi
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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

B of 1A surning Y3 prsdaton
Praperion cf smbeyon waviing sndie sack

Froponon of halchnge suevheeg S pedascn

Prngestion of ambeyon svarsg snais wtack




Unpalatability

Mokt 1. G, Romahd M. Cobemarn’. andl Carlen Dirvidaon®

Yosemite Toad eggs
Fed to brook trout individually

No eggs were consumed
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Amphibian Larvae Predators

Fish
Birds (wading)
Mammals

Invertebrate

Larval Defenses

Chemical cues
Freezing
Phenotypic Plasticity

Unpalatability




Chemical Cues

* What are chemical cues? * Poison frogs

- * Kairomones * Tadpole transfer
J * Pheromones

¢ Communication

* Predator detection

The smell of success: choice of larval rearing sites by means of chemical
cues in a Peruvian poison frog
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Depositions

2683%

0 0
Cannibalistic  Noncannibalistic Cannibalistic ~ Noncannibalistic

Figure 3, Namber of (2) tadpoles ar clutches deposited in relation o presence of chemical cues of cannibalistic and noncannibalistic tadpoles. Percentage of depositions is
given above each bar. Black bars: tadpole-treated water; white bars: dean water,




Sink or swim: a test of tadpole behavioral responses o predator
coes and potential alarm pheromones from skin sec

i Vlang » Lk Gbrve » Dol €. Winalhams
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Freezing
¢ Swimming less when
predators are present i1}
it . -
* Reduced swimming H ;
responses when exposed i . ] @
to kairomones 5
Phenotypic Plasticity
¢ What is phenotypic plasticity?
¢ Amphibian Larvae use phenotypic plasticity to adapt to the presence of a
predator
* Height of tail fins

Parsley frog and Mediterranean painted frog vs. crawfish, mosquitofish, and

dragonfly larvae

How does the invasive/native nature of species influence tadpoles’
plastic responses to predators

Euddabd Pujol-Buss, Olats San Se

Cantave A. Llorente

Parsley Frog

Phenotypic Plasticity

Mediterranean Painted Frog

¢ Had taller tailfins when exposed to  ® No significant difference between

dragonfly larvae

the painted frog larvae.

* Had longer tailfins when exposed * Invasive species may need more

to crawfish

time to evolve




Unpalatability

* Tadpoles can also be unpalatable * Rated taste on a scale of 1-5
* 8 species of tadpoles * 1 being “tastes good”

* Eaten by 11 students and faculty of ~ ® 2 “no taste”
1970 Tropical biography class * 5 “very strongly disagrecable”

On the Comparative Palatability of Some
Dry-Season Tadpoles from Costa Rica

RICHARD WASSERSUG
Musewm of Vertebrate Zootogy, University of California, Bevkeley $4720
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Tases 2—Reslss of the palatabilicy tests. Total scabe runs from
with 1 representing opinion category “tastes good,” and § representi
sereeghy degresa o 4

Engymemops
paitulsms 2 4 2 4 ]
Agelychsis
callidryar k3 2 14 2 23 3
Swmilites ) )
serdide : 2 12 z 23 2
Smilirce R
Phasots ] H 14 ] 15 3
Hyla )
rorenbergi 23 2 3 2 15 3
‘Wa .
nfitela 1 2 23 H 2.5 3
2 + 2 &5 2
4 25 3 25 4

Adult Amphibian Predators

* Many of the same predators
* Birds
* Mammals

* Reptiles




Adult Amphibian Defenses

* Cryptic Coloration

* Aposematic Coloration
* Mimicry

¢ Chemical Defenses

* Behavioral Defenses
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Cryptic
Coloration

* The first line of defense
* Ground colors
* Green, yellow, red, brown, gray

* Salamanders: dark, low skin
reflectance, hard to sec 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

www shuttertock.com - 22875706
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Mimicry _

- * Mimic a predator with
| noxious secretions

¢ Not common

Chemical

Defenses

* Secretions produced by
¢ Often distributed throughout
the body

* Wide array of compounds

* Natural compounds

* Defensive compounds

Active Chemical
Defenses

Most chemical defenses are
passive

“Two species arc known for
squirting poison

Amazonian toad Rhaebo guttatus

* Fire salamander Salamandra
salamandra

10



Behavioral
Defenses

* Flecing
* Mosteffective

* Mount Lyell Salamander H.
Platyeephalus

*  Defensive Postures
* Plysalaerms nattereri
*  Unken reflex

*  Showsoffbright, hidden colors
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Emperor newt Tylototriton
shanjing

Hairy Frog Trichobatrachus robustus
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Behavioral Defenses

* Reviewed defensive strategies

Behavioural defences of anurans: an overview

w B oW B ®

Obearvations of deluntive Behascesrt (%)
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References

References

Questions?
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