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Abstract

Vocalizations play an important role in the social structure and development of many species of animals including hominins, apes and, especially, humans, in whom vocalization has evolved and
diversified so far that it has become nearly 7000 informatically complex and immensely diverse languages. Studying how these vocalizations change and evolve is a central pursuit in understanding
the social structure, behavior and evolution of many animals, including humans. Furthermore, spatial variation is a well documented, and often very pronounced, form of vocalization variation and
may play a role in reproductive isolation and thus, speciation. Here, we present a new method for analyzing geospatial trends in animal vocalization using frog calls as a model organism to
demonstrate the utility of our method. Unlike previous methods, ours does not rely upon the use of spectrograms. Rather, we analyze the signal directly, avoiding some of the issues with
spectrogrames.

To develop and demonstrate our method, a sample of 187 mating calls of the Cope’s Gray Treefrog (Hyla chrysoscelis) were downloaded from a Cornell repository. These calls were then aligned
using a modified form of Generalized Procrustes Analysis after being cleaned to remove noise. The aligned calls were then run through a dimension-reduction method and related to the GPS
coordinates in UTM format using spatial regression. Using both simulated test data, as well as the real data from our model organism, we show that our method is a reliable and powerful way to
quantitatively analyze the geographic variation in vocalization patterns.

This study is indebted to the Macaulay Library of the Cornell Lab of Ornithology for generously allowing us to download and use their frog calls for our research.
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geographic variation in animal vocalizations.
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* Show that analyzing the shape of a single pulse in the waveform of frog calls can be used to
determine geographic relationships.

Single-Pulse Analysis
* In this project, a single pulse was extracted from each call for analysis. In each case, this was
the first major pulse.
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