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Vokalisation verändert das Antwortverhalten akustischer Neurone 
im Colliculus inferior der Großen Hufeisennase 

Vocalization influences the response characteristics of auditory neurons in the 
inferior colliculus of the greater horseshoe bat 

G. S C H U L L E R 

Arbeitskreis Neuro- und Rezeptorphysiologie, Fachbereich Biologie der Universität, Siesmayerstr. 70, 
6000 Frankfurt 

Düring echolocation the greater horseshoe bat ( R h i n o l o p h u s f e r r u m e q u i n u m ) emits echolocation Signals 
composed of a long constant frequency (CF) component and a final frequency modulated (FM) portion. 
Due to the duration of the echolocation signal ( 1 0 - 1 0 0 ms) the analysis of the echo always coincides with 
the emission of the vocalization and consequently with a strong selfstimulation of the bat's ear. 

A flying horseshoe bat keeps the frequency of the CF-portion of the echo in a narrow frequency band a-
bove its resting frequency (83 k H z ränge) independently of the flight-induced Doppler-shifts in the echo 
(Doppler-shift compensation System, H . - U . SCHNITZLER: Z . vergl. Physiol. 5 7 , 3 7 6 , 1968; G . SCHULLER, et 
al. : J. comp. Physiol. 5 9 , 275 ,1974 ) . This Doppler-shift compensation System isonly functioning as long as 
the Doppler-shifted echoes arrive not later than about 20 ms after the onset of the vocalization and overlap 
by at least 15 ms with the outgoing vocalization (G . SCHULLER: J. comp. Physiol. 1 1 4 , 103, 1977). Besides 
the Information transfer from hearing centers to the vocalization System (Doppler control System) there 
must also exist an influence of the vocalization on how the auditory information is processed and trans-
formed into behavioural reactions. 

Al l knowledge on neuronal mechanisms for echoanalysis in bats originate from experiments in non-
vocalizing bats. Therefore single unit studies in the inferior colliculus of the greater horseshoe bat were 
conducted in the awake and vocalizing animal. The vocalizations were elicited electrically by Stimulation in 
the central grey matter and were undistinguishable from natural echolocation sounds. 

Besides neurons that showed the response patterns as known from experiments in non-vocalizing bats, 
other collicular neurons were markedly influenced by the vocalization when processing acoustical Stimuli 
mimicking echoes: 
1) Many neurons responded with discharges when the bat emitted its orientation signal, but did not get any 

other acoustical Stimulation. About half of these neurons showed different responses to an artificial Sti
mulus simulating the CF-component of the vocalization. Some neurons responded strongly during the 
emission of the vocalization but did not or barely discharge on the simulating artificial echo. In other 
words, there were neurons that responded to acoustically identical Stimuli with completely different res
ponse patterns. 

2) Neurons were found that responded to sinusoidally frequency modulated Stimuli (simulating wing beat 
reflections from insects) with synchronized discharges only or much better if the Stimulus was presented 
during ongoing vocalization. 

3) Using Stimulus sets combining the vocalization with frequencyshifted echoes (simulating the Doppler-
shift compensation System) neurons were found that encoded the threshold for Doppler-shift compensa
tion and the frequency shifts relative to the resting frequency by response pattern changes or latency 
changes respectively. 

The effects of vocalization on the processing of acoustical echo information in collicular neurons are not 
explainable by mere acoustical interactions between outgoing sound and returning echo but indicate that 
the behavioural State of active vocalization neuronally affects the processing of echo information. 
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