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Introduction
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Complex life cycle

» Biphasic life strategy
» Aguatic and terrestrial environments
» Ecological niches
» Tadpoles: mostly herbivores
¢ Adults: carnivores
» Adaptations from the complex cycle \
» Caecilians: terrestrial eggs, viviparity

» Salamanders: paedomorphic, direct
development

« Anurans: direct development

Caecilian Birth
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Salamander care
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Complete Metamorphosis

Parental Assistance




Anuran Metamorphosis

e Complex

« Different for each group of Anurans
e Egg — Tadpole — Juvenile - Adult
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Habitats

* Bullfrog: 1-3 years (gruening, 2002)
e Permanent water
» African clawed frog: 6-8 weeks (Garvey, 2002)

e Aquatic

* American toad: 30-70 days (Grossman, 2002)

e Ponds

» Eastern Spadefoot: 12-40 days (yers, 2000)
e Ephemeral ponds




Thyroid
¢ Hormomal control
* Gene expression
* Frogs and salamanders
* Growth and differentiation
* Small in early development
* Controlled by pituitary, which is controlled by
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hypothalamus

Environmental Impacts

Stressor impact




Stress Response

* Too small at critical point = death

¢ If close to appropriate size
¢ Increase foraging
¢ Increase mobilization reserves

\
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Metamorphic interruptions

e Pond desiccation
* Predation
e Chemical
 Cattle
e Agriculture
» Medications
* Diseases
» Parasites
« Viruses
* Fungus
* Climate

Current Research




2/28/2013

Effects of pond drying on morphological
and life-history traits in the anuran
Rhinella spinulosa (Anura: Bufonidae)

M. Mirquez-Garcia’, M. Comea-Solis’, M. Sallabserry
and M.A, Ménder

e Lab tests
» Vertical sides
» Constant temperatures
« Density control

* Needed natural test
» Shoreline recession
« Diverse ponds

Pond Drying Effects

* Hypotheses

» Pond drying will increase development rate

» Lower desiccation will yield longer hind-limbs
» Measured juvenile toads at 10 ponds:

e Low: 86-92 days - -

¢ Medium: 65-78 days e =
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« High: 51-57 days (@ N X
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(Marquez-Garcia et al., 2009)

Significant Results

* Eye diameter _
¢ Hind-limb length i

* Nose-to-mouth :
distance : ©)
1 OF 5
» Days until
development were |-
shortest for the high ®®@

desiccation ponds

(Marquez-Garcia et al., 2009)




Pond-drying effects

e Chemicals from desiccation

* Smaller emergent frogs may
have lower survival
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« Water loss JI——
 Less ability to jump

EFFECTS OF SUBLETH)
METAMORPH

ENTRATIONS OF ATRAZINE AND NITRATE ON
W THE AFRICAN CLAWED FROG
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* Atrazine toxicity: 0.41 mg/L

e Typical water: 0.20 pg/L

* Sub-lethal concentrations affect:
» Tiger salamanders (75 pg/L)
* Gray Treefrogs (20 pg/L)

« Nitrate toxicity: 90 mg/L
« Typical water:
+ 10 mg/L (US)
» 100 mg/L (World)
« Sub-lethal concentrations affect:
« Litoria caerula (40 mg/L)
+ American toad (40 mg/L)

g e o e Torchung s e

Significant Results

* Atrazine alone
« Nitrate alone
« Combination

(Sullivan and Spence, 2003)




Atrazine and Nitrate Effects

* Smaller size at \
metamorphosis can
mean:

» Longer prereproductive
periods

» Smaller clutches once N
breeding is initiated ’?ﬁ

« Atrazine reduced size, FR@@%; =

delayed progression,
A BAN
« Direct or indirect ATRAZINE!

hormonal effects savethefrogs.com/atrazine
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Plasticity of the duration of metamorphosis in the African
clawed toad

P.T. Walsh, J. . Downie & P. Monaghan

 Plasticity = easily shaped
* Minimizing predation risk

crucial for success \

* Temperature influence
» Metamorphosis duration
Body size variation accounted for
» Body condition
» Predator avoidance using
burst speed

i el o e 20006 OGO b/

Significant results

Figure

« Duration
* Tail length
» Burst speed increased

(Walsh et al., 2007) 4




Temperature Effects

e Long metamorphosis:
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e Increases predation risk

« Highest speeds reached *
by metamorphs at 24 C
» Adapted

(Walsh et al., 2007)

Future Research

Future research

* Should include better base metamorphic
times for comparison

e Compare populations from high and low
predation areas

* Chemistry associated with desiccation in
ponds
» Lab tests to manipulate

* Body condition and temperature with other
factors

» Sublethal effects of other chemical mixtures
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Overview

Questions?
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