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ying In silence: Echolocating bats
- - -
to avoid sonar jamming ST L
Chen Chiu, Wei Xian, and Cynthia F. Moss* Echolocating bats, such as the big brown bat,
utilize periods of silence to avoid sonar jamming
Neuroscience and Cognitive Science Program, Department of Psychology, University of Maryland, Col from conspecifics, allowing them to effectively
= Edited by Nobuo Suga, Washington University, St. Louis, MO, and approved June 16, 2008 (received f| navigate and orient in complex acoustic
£ Although it has been recognized that echolocating bats may experi-  Since spherical sp environments.
ence jamming from the signals of conspecifics, research on this  frequencies produ iz i : )
problem has focused exclusively on time-frequency adjustments in one would predict Addlttonal. topics d'SFLlséed in the dgcument 'ale:
the emitted signals to minimize interference. Here, we report a  and inter-bat spa Echolocation strategies in bats, Passive listening
surprising new strategy used by bats to avoid interference, namely  pattern (8, 9) and| N animal navigation, Signal interference and
silence. In a quantitative study of flight and vocal behavior of the big  between two bats jamming avoidance in animal communication
brown bat (Eptesicus fuscus), we discovered that the bat spends  impact interferen
considerable time in silence when flying with conspecifics. Silent  behavior.
behavior, defined here as at least one bat in a pair ceasing vocaliza- Exploiting tech
tion for more than 0.2 s (200 ms), occurred as much as 76% of thetime  analyze strategies
(mean of 40% across 7 pairs) when their separation was shorter than fuscus, uses to av.
1 m, but only 0.08% when a single bat flew alone. Spatial separation, specific in a compl
heading direction, and similarity in call design of paired bats were  sound recordings,
related to the prevalence of this silent behavior. Our data suggest that and vocal behavio
the bat uses silence as a strategy to avoid interference from sonar  each vocalization
vocalizations of its neighbor, while listening to conspecific-generated the discovery that
acoustic signals to guide orientation. Based on previous neurophys- of time (over 0.2 s
iological studies of the bat’s auditory midbrain, we hypothesize that at a speed of 3 m
environmental sounds (including vocalizations produced by other  op the flight patte
bats) and active echolocation evoke neural activity in different pop- sonar calls.
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Introduction

As wind energy production has steadily increased worldwide,
bat fatalities have been reported at wind facilities worldwide
[1,2,3,4] in a wide range of landscapes. A recent synthesis reported
that approximately 650,000 o more than 1,300,000 bats have
been estimated o have been killed from 2000-2011 in the U.S.
and Canada [5]. Given these fatality rates, accelerating growth of
the wind industry [6], and suspected and known population
declines in many species of bats [7,8,9], it is imperative to develop
and implement solutions 1o reduce Tuture bat fatalies at wind
facilities.

Prior studies have demonstrated that a substantial portion of bat

fatalities consistently occur during relatively low-wind conditions

Help

usually 3.5-00 m/s for modern wrbines) to between 5.0 and
6.5 m/s resulted in at least a 50% reduction in bat fatalities (and as
high as 93%) compared to normally operating turbines [12]. While
costs of lost power from curtailment can be factored into the
economics and financing and power purchase agreements of new
projects, altering turbine operations even on a partial, limited-term
basis potentially poses operational and financial difficulties for
existing projects, so there is considerable interest in developing

other solutions to reduce bat fatalities that do not involve turbine

specd may not  Ix

shutdowns. NEERESIEININEEEIS

ellectuve m other regions that expenence bat latahnes although Ui

strategy may ulumately prove sulhaently feasible and economical

for reducing bat latahtes, | hus, rescarch on alternatve mibgation

ktrateges and thewr associated costs are warranted
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“Also, changing turbine cut-in speed may not

References Mailings
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be effective in other regions that experience

bat fatalities although this strategy may ultimately prove sufficiently feasible and
economical for reducing bat fatalities. Thus, research on alternative mitigation strategies

and their associated costs are warranted.” [1]

Reference List:

1 Arnett, E.B., et al., Evaluating the Effectiveness of an Ultrasonic Acoustic Deterrent
for Reducing Bat Fatalities at Wind Turbines. PLoS One, 2013. 8(6): p. e65794.
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Insightful problem solving and creative tool
modification by captive nontool-using rooks

Bird, C.D. & Emery, N.J.

Proceedings of the National Academy of Sciences of the United States of
America

2009

Issue 25 Pages 10370-10375

DOI: 10.1073/pnas.0901008106 &
Web of Science: Article | Related Records | Citing Articles

Links

& https://www.pnas.org/doi/full/10.1073/pnas.0901008106

Abstract

The ability to use tools has been suggested to indicate advanced physical
cognition in animals. Here we show that rooks, a member of the corvid
family that do not appear to use tools in the wild are capable of insightful
problem solving related to sophisticated tool use, including
spontaneously modifying and using a variety of tools, shaping hooks out
of wire, and using a series of tools in a sequence to gain a reward. It is...
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