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Detection of two sources depends solely on lag-alone segment duration Lag-directed localization depends primarily on lag-alone segment duration

Temporal order confusion when lag-alone segment is long Anti-precedence when lag-alone segment is long?
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When the lag-alone segment is held 
long and constant, subjects are more 
likely to prefer the lead as the 
lead-alone segment increases.  
Figures A & B show the average 
proportion of instances subjects 
perform a lag-directed localization, 
given on the Y-axes as a function of 
lead-only segment duration while 
the lag-alone segment is kept 
constant at 24ms.  Each data point is 
accompanied by the graphical 
interpretation of the stimulus 
presented.  Figure A shows the 
relationship with stimuli at a smaller 
bandwidth (1.4KHz) than Figure B 
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(1) Nelson, B.S. and T. Takahashi, Independence of echo-threshold and echo-delay in the barn owl. PLoS ONE, 2008. 3(10).

Lag stimuli evoke strong neural responses (Fig. A, B) and prompt saccades to the lagging source (Fig. 
C, D) when lag-alone segments are long.  Behavioral and neural responses to the lagging source are 

dependent on the lag-alone segment and not the lead-alone segment.  

Subjects accurately localize the leading source when the lag-alone 
segment is short, but become increasingly inaccurate as the lag-alone 
segment increases to 24ms, at which time subjects guess the lead’s 
location.  The longer the lag-alone segment, the less likely subjects can 
determine temporal order, leading to decreased localization performance.  
The proportion of trials subjects accurately localized the leading source is 
given on the y-axes as a function of delay (Fig. A; standard paradigm) and 
lead/lag alone segment (Fig. B).
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Proportion of trials subjects perceived two sources (given on 
the Y-axes) is displayed as a function of delay (Fig. A; 
standard paradigm), lag-alone segment duration (Fig. B), 
and lead-alone segment duration (Fig. C).  Lead-alone 
segment durations are listed above lag-alone segment 
durations (ms) on the X-axes.  Subjects’ perception of two 
sources is dependent on lag-alone segment duration, not 
lead-alone segment duration.  

Proportion of trials subjects perform a lag-directed 
localization (lag source is selected as the clearer auditory 
image) is given on the Y-axes as a function of delay (Fig. A; 
standard paradigm), lag-alone segment duration (Fig. B), and 
lead-alone segment duration (Fig. C).  Lead-alone segment 
durations are listed above lag-alone segment durations (ms) 
on the X-axes.  Clarity of the lag’s auditory image is 
dependent on the lag-only segment, until the lag-alone 
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