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Abstract 

Biologically meaningful auditory cues, such as alarm calls and threat displays, have the potential to reinforce the perception of 

risk posed by other risk cues in the environment. Due to the potentially lethal consequences of ignoring these cues, animals 

are expected to habituate more slowly to biological cues than novel cues. We exposed three populations of ring billed gulls, 

Larus delawarensis, near Rouses Point, NY to alarm calls from conspecifics in the presence, and absence, of optical cues 

(lasers). The following stimuli were examined within a counter balanced Latin Square Design (LSD): a distress call with 

optical control, a red visual stimulus with acoustic control; a green optical stimulus with acoustic control; red stimulus with 

distress call, green stimulus with distress call and a double control. Our response variables included flight (repellence) from 

the roost, magnitude of response (time to response and flight distance) and circling within the area. Gulls responded 

significantly more to both optical and auditory cues when combined than when presented alone. Habituation was not observed 

during our trial. We did observe order effects as, during the later weeks of the trials, gulls were more likely to flee from either 

treatment (but neither control) as compared to early stages in the trial. Our results suggest that multimodal stimuli (regardless 

of type of cue) may be more effective in generating behavioral responses over a longer period of time than unimodal cues 

used alone. Animal responses to multimodal stimuli are complex and require further investigation across a number of species.  
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