
The role of behavior in the integration of a population of Aulocara elliotti (Thomas)(Orthoptera:
Acrididae)
by Jerry Joseph Bromenshenk

A thesis submitted to the Graduate Faculty in partial fulfillment of the requirements for the degree of
DOCTOR OF PHILOSOPHY in Entomology
Montana State University
© Copyright by Jerry Joseph Bromenshenk (1973)

Abstract:
The role of behavior in the integration of individuals into a population of Aulocara elliotti (Thomas)
was investigated in the field and in the laboratory. The effects of environmental factors, communicative
signals, and individual movements and interactions on population structure and performance were
examined. Both descriptive and experimental procedures were employed. A specially designed arena
was utilized to study kineses and taxes. A wind tunnel facilitated olfaction studies, and an alternative
humidity chamber was used to investigate response to different relative humidities. A sampling device
to measure hatching rhythm also was designed and utilized.

The time of hatching of eggs of this species appeared to be determined by an increase in temperature. A
preference for conditions of low (0-10%) relative humidity over high (95-100%) was generally
demonstrated by nymphs and adults, but the moister conditions were preferred during each molt. A.
elliotti increased activity and showed a downward movement in response to wind at low speeds (4-10
ft./sec.). Grasshoppers moved upwind in response to attractive odors, and unfed hatchlings displayed an
inherent ability to find a suitable food source by odor alone. Receptors of the antennae are very
important for the responses to odors. Light and temperature influenced general activity. Temperature
responses appeared to be primarily kinetic; while responses to light sources (sunlight and artificial light
sources) included both kineses and taxes. Low intensities of light inhibited locomotor and stridulatory
activities.

A. elliotti primarily utilized visual and acoustic signals for communication. Several song types
distinguished by differences in rhythm construction were identified. Loss of visual and/or physical
contact with individuals of the opposite sex increased the number of songs produced by both males and
females. Visual signals, especially those involving movement, were important to interactions between
members of the species. Courtship behavior by males included simple and complex displays. Complex
courtship involved prolonged sequences of mating behavior and were characterized by symmetric and
asymmetric positions and movements of body parts. Groups of males often follow an ovipositing
female. This behavior may be related to sexual selection by the female.

It is hypothesized that 'pottering' or intermittent wandering is a kinetic response controlled by
environmental factors and the physiological state of the grasshopper and that pottering is a major factor
in the displacements and distributions of individuals. 
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