SUNY College of Environmental Science and Forestry

Digital Commons @ ESF

Cranberry Lake Biological Station Environmental and Forest Biology

2016

Session D, 2016 Third Place: The Response of American Toads
(Anaxyrus americanus) to The Urine of Distressed Conspecifics

Neyra Benoit, Ben Czapranski, Dwight Hospedales, Justin LaCorte

Follow this and additional works at: https://digitalcommons.esf.edu/clbs

b Part of the Other Animal Sciences Commons

Recommended Citation

Neyra Benoit, Ben Czapranski, Dwight Hospedales, Justin LaCorte, "Session D, 2016 Third Place: The
Response of American Toads (Anaxyrus americanus) to The Urine of Distressed Conspecifics" (2016).
Cranberry Lake Biological Station. 17.

https://digitalcommons.esf.edu/clbs/17

This Presentation is brought to you for free and open access by the Environmental and Forest Biology at Digital
Commons @ ESF. It has been accepted for inclusion in Cranberry Lake Biological Station by an authorized
administrator of Digital Commons @ ESF. For more information, please contact digitalcommons@esf.edu,
cjkoons@esf.edu.


https://digitalcommons.esf.edu/
https://digitalcommons.esf.edu/clbs
https://digitalcommons.esf.edu/efb
https://digitalcommons.esf.edu/clbs?utm_source=digitalcommons.esf.edu%2Fclbs%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/82?utm_source=digitalcommons.esf.edu%2Fclbs%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.esf.edu/clbs/17?utm_source=digitalcommons.esf.edu%2Fclbs%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@esf.edu,%20cjkoons@esf.edu
mailto:digitalcommons@esf.edu,%20cjkoons@esf.edu

The response of American toads
(Anaxyrus americanus) to the urine
of distressed conspecific
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Observations

We noticed as we picked up toads, they will most ||
likely urinate in our hands.

This inspired us to understand why specifically,
American toads, exhibit this behavior.

Do they do this when distressed? (r;;?;;edales Hi6)

If there are alarm pheromones present, can they warn
other toads of a potential threat?



Background

It is known that larval anurans use chemical cues, but little is known
about the use of chemical cues in post-metamorphic anurans (Chivers

etal1999)

Anurans communicate mainly through sound, but chemical
cues also plays a role in sexual communication in frogs
(Schlute & Rossler 2013)

Pheromones play an important role in the antipredator
behavior of amphibians (Rajchard 2006)

American toads will usually empty their bladders if a
human tries to pick them up (Gibbs et al 2007)



Hypotheses

Research Question: Do American toads avoid areas with the
urine of a distressed conspecific?

H_.: American toads will not have preference for neither
water nor the urine of a conspecific.

H_.: American toads will have a preference for water over the
urine of a conspecific.



Hypotheses

H_,: There will not be a difference in the distance traveled away
from the urine between large (>5cm) American toads and small
American toads (<5cm)

H_,: There will be a difference in the distance traveled away from
the urine between large (>5c¢m) American toads and small
American toads (<5cm)

H,5: There will not be a difference in the distance traveled away
from the urine between male and female American toads

H,;: There will be a difference in the distance traveled away from
the urine between male and female American toads



Methods: Study Site

Collected toads
behind cabins and
walked Chair Rock
Trail (~1/2 mile trail)
Total of 37 toads

Experimental Unit: 30

Chalr Rock Trall & &

trials _—
Sampling U nit: s%;,,“ke = _~ “
Individual Toads
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Collected American
Toads at night.
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Methods

Extracted urine from
toads (noted sex)

Measured SVL of another toad
to use for trial (noted sex)
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Methods

Measured final distance toad

nd
Placed 2" toad through hole traveled after 2 minutes

(2 mins in cup)
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Methods: Response Scale

Statistics used: Chi-square test and Two proportion test

Independent variable: Presence of Toad Urine Dependent Variable: Response of Toads
American Toad Response Scale
Strongly Favors Water Paper >10cm towards water
Weakly Favors Water Paper <10cm towards water
No Movement ocm traveled
Weakly Favors Pee Paper <10cm towards urine

Strongly Favors Pee Paper ~ >10cm towards urine



Number of Toads
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American Toad Response to Presence of

Urine and Tap Water 7=2274

P =0.006
a =0.05
N =30

Moved Away From Urine Did Not Move Away From Urine
Toad Response



Results

Difference in the Reaction of American Toads to the
Urine of a Distressed Conspecific Based on Sex

B Strongly Favors

Water Paper sf==03-415
B Weakly Favors X% =2.853

Water Paper
No movement
Weakly Favors
Pee Paper

Strongly Favors
Pee Paper

Male Female

Difference in the Reaction of American Toads to the
Urine of a Distressed Conspecific Based on Size

W Strongly Favors Water
Paper

B Weakly Favors Water
Paper
p =0.250

No Movement df =3
X% =4.107

Small toads:
<5Ccm
Large toads:
>5Ccm

Weakly Favors Pee Paper

Strongly Favors Pee
Paper

Small Toads Large Toads



Discussion

Fail to reject H_: A. americanus did not prefer water over the
urine of a distressed conspecific

Fail to reject H_,: There was not a significant difference in the
distance traveled away from the urine between large and small A.
americanus

Fail to reject H;: There was no significant difference in the
distance traveled away from the urine between male and female
A. americanus



Discussion

American toads may rely on cryptic NS
camouflage to avoid predation (Heinen 1994). E&&

Like other amphibians, American toads have
poison glands which discourages predators
from eating them (Mailho-Fontana et al).

The toads may not have known how to react
in a new, unnatural environment.
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Discussion

Errors/Critiques:

Should not have exposed the toads to each
others scent before trials

Have toads smell urine for more than 2 minutes
Should have used clear jar to reduce stress

Follow Up Studies:
Test the chemical compounds in urine

Chemicals in urine can be stronger in certain
seasons



Conclusion

We found that American toads at Cranberry Lake
Biological Station do not actively avoid areas with the
urine of a distressed conspecific.




Acknowledgments
Thank you to

SUNY ESF 3 e o S
Giuseppe Tumminello > |

Cranberry Lake Biological Nk
Station work studies and SEPaEEm ey -
staff > AN

Jack Tessier

Herpetologist, Harrison
Dr. Kimmerer

3 @Al

105PG! 5*?




References

Chivers, D. P., Kiesecker, J. M., Wildy, E. L., Belden, L. K., Kats, L. B., & Blaustein, A. R. (1999).
Avoidance response of post-metamorphic anurans to cues of injured conspecifics
and predators. Journal of Herpetology, 472-476.

Gibbs, J. P., Breisch, A. R., Ducey, P. K., Johnson, G., & Bothner, R. (2007). The amphibians and
reptiles of New York State: identification, natural history, and conservation. Oxford
University Press.

Heinen, J. T. (1994). Antipredator behavior of newly metamorphosed American toads (Bufo a.
americanus), and mechanisms of hunting by eastern garter snakes (Thamnophis s.
sirtalis). Herpetologica, 137-145.

Mailho-Fontana, P. L., Antoniazzi, M. M., Toledo, L. F., Verdade, V. K., Sciani, J. M., Barbaro, K.
C., ... & Jared, C. (2014). Passive and active defense in toads: The parotoid
macroglands in Rhinella marina and Rhaebo guttatus. Journal of Experimental
Zoology Part A: Ecological Genetics and Physiology, 321(2), 65-77.

Rajchard J (2006) Antipredator pheromones in amphibians: a review. Vet Med 51:409-413

Schulte, L. M., & Rossler, D. C. (2013). Do poison frogs recognize chemical cues of the other
sex or do they react to cues of stressed conspecifics?. Behavioural processes, 100, 32-

35.



We’d also like to thank all the toads that

' participated in our research! Questions?
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