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Modification of the courtship song by visual stimuli
in the grasshopper Gomphocerus rufus (Acrididae)
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Introduction

ABSTRACT. Males of Gomphocerus rufus L. perform a courtship song
consisting of repetitive units, each of which is composed of three subunits
(S1, 82, S3). Sl is characterized mainly by slow and fast head rolling; S2
and S3 are distinguished by different types of leg-stridulation. These
movements and the associated sounds were recorded during prcscnlzlli()n
of visual stimuli, either linear displacement of a living female or optomotor
stimuli generated by a striped drum. Females moved artificially through
the binocular visual field of a courting male with a velocity of 1 cm/s or
more are mounted by the male from any subunit SI, S2 or S3, although
under natural conditions mounting occurs only from S2. Thus above a
critical velocity the courtship programme can be modified. Rotation of a
striped drum about the yaw axis of the male during the slow S1 induces
asymmetrical leg position, following movements of the head, and pro-
longation of S1. During S2 the male is especially sensitive to optomotor
stimuli and responds with marked changes in body position. In S3 the
intensity of the song is reduced, and its duration shortened. Fast drum
movements interrupt the courtship programme. Rotation of the drum
about the roll axis elicits optomotor head turning that interferes with the
head rolling of S1. The fast phase of S1 and the frequency of head-rolling
during S1 cannot be modified by optomotor stimulation. The results can be
interpreted by assuming certain interactions between three central ner-
vous clements: a calling-song generator, a head-rolling generator, and an
optomotor centre.
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courtship unit consists of three subunits (S1, 52,
S$3). S1 is expressed by head-rolling movements

Males of Gomphocerus rufus L. perform a court-
ship song comprising both visual and acoustic
clements (Jacobs, 1950; Elsner, 1968). The
courtship song is subdivided into courtship units
which are repeated for many minutes. Each

Correspondence: Dr Klaus Riede, MPIV Abt.
Huber, D-8131 Seewiesen, F.R.G.

with a frequency of about 0.5 Hz (slow S1) which
rises to about 1 Hz at the end of the subunit (fast
S1). Head rolling is accompanied by palp move-
ments and small amplitude hindleg movements
in the same rhythm. In S2 both antennae are
rapidly swung backwards twice, while the
hindlegs produce a sharp sound by jerking up
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