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ABSTRACT

Some Malawian grasshoppers superficially resemble dried grass. In Acantho
gladiator Westwood, the head is elongated anterior to the eyes, but posterior to then
Acrida sulphuripennis (Gerstoeck). Associated differences in the positions of the cere!
ganglia and in the form of the mouthparts are described.

INTRODUCTION

The Malawian grasshopper Acrida sulphuripennis superficially resembles course gl
and the head, in particular, is elongated posterior to the compound eyes and anter
sockets. The grasshopper A canthoxia gladiator has achieved a similar effect by an elor
tion of the head capsule anterior to the eyes and antennae. A comparison of the positi
of the cerebral ganglia and a detailed study of the mouthparts would, therefore, be of
terest. It is with this matter this paper is concerned.

MATERIALS AND METHODS

Grasshoppers were collected in the grounds of Chancellor College, Zomba, Malawi
from the local golf links and from the Zomba Plateau. Head and mouthpart structi
were studied with the aid of a Wild binocular miscroscope, euparol mount and sin
dissections.

RESULTS AND DISCUSSION

The results are recorded in figures 1-16.

Positions of cerebral ganglia.

Snodgrass (1928) considers that the hypognathous form of head is primitive amo
Insecta because the mouthparts retain the ventral position of ambulatory appendage!
the hypognathous heads of Plagiotriptus pinivorus Descamps (Figs 1 and 2) the cere
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ganglia form a vertical chain dorsal to the llbarium. In Acanthoxia gladiator the cerebral
ganglia are similarly situated (Figs. 3 and 4). In the Acridinae, the species Gastrimargus
qf'r;canus (Saussure) (Figs. ~ and 6) Catantops melanostictus Schaum (Fig. 7 and 8) and
Acrida sulphuripennis (Fig. 9 and 10) form a series in which the head becomes, increasing-
ly prognathous and the relative distance between the compound eyes and the' mandibles is
increased. In Acrida sulphuripennis the compound eyes and antennal sockets are situated
near the apex of a cone, with the mouthparts at the base. Simple dissections of these three
species have shown that the changes in the external form of the head are associated with a
forward rotation of the cerebral gangalia (cf. Figs. 6,8 and 10).

Changes in oesophagus and mouthparts structure

These changes from a hypognathous to an opisthognathous type of head capsule are
also associated with changes in the form of the oesophagus and detailed structure of the
mouthparts as follows.
(I) In Plagotripus pinivorus (Fig.2) the cibarium leads vertically upwards to the
oesophagus, which then bends backwards through 900 to thecrop. The same applies to the
oesophagus of Acanthoxia gladiator (Fig. 4) and of Gastrimargus africanus (Fig. 6). As
the heads of Catantops and Acrida become increasingly opisthognathous, the
oesophageal openning becomes forwardly placed. In Acrida sulphuripennis, the
oesophagus is first directed forwards and then slightly upwards before bending backwards
through over 1350 to join the crop.

(2) In the hypognathous type of head (Figs 1 and 5), the mandibular condyles lie on the
same horizontal plane and the movements of the mandibles are restricted to the transverse
vertical plane. The plane of movements on figures 1 to 10 is indicated by the position of
the arrow beneath the mouthparts of each figure. In Acanthoxia gladiator, the anterior
mandibular condyle is slightly dorsal to the posterior mandibular condyle and the plane of
madibular movements is inclined slightly backwards (Fig. 4). In contrast, the madibles of
Gastrimargus africanus, Catantops melanostictus and of Acrida sulphuripennis have re-
tained their original positions and in all the three species the movements of the mandibles
is restricted to a transverse vertical plane.

(3) In Plagiotriptus pinivorus, Acanthoxia gladiator and Gastrimargus african us, the
distal mandibular incisor teeth are situated immediately ventral to the molar areas on
which the ridges are approximately horizontally arranged. These molar ridges are rotated
through 450 in Catantops melanostictus and through about 900 in Acrida sulphuripennis
(cf Figs. 8, 10, 12 and 13).
(4) In Plagiotriptus pinivorus (Fig. 2), Acanthoxia gladiator (Fig.4) and Gastrimargus
africanus (Figs 6 and 14) the distallacinial teeth are medially directed inwards and slightly
forwards, whereas in Catantops melanostictus (Fig. 8 and 15) and Acrida sulphuripennis
(Fig. 10 and 16) the lacinial.teeth are directed forwards as an adaptation to passing food.
material forwards to the mandibles for mastication.
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Text Figures

Side view of head of Plagiotriptus pinivorus
2 Sagittal section of head of Plagiotriptus pinivorus.
3 Side view of head of Acanthoxia gladiator,
4 Saaittal section of head of A. gladiator;
~ Side view of head of Gastrimargus ajricannus.
6 Sllsittal section of head of G. africanus.
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7 Side view of head of Catantops melanostictus
8 Sagittal section fo head of C melanostictus.
9 Side view of head of Acrida sulphuripennis.
10 Sagittal section of head of A. sulphuripennis.
II Median.view of right mandible of G. africanus.
12 Median view of right mandible of C. melanostictus.
13 Median view of right mandible of A. sulphuripennis
14 Median view of lacinia of G. africanus.
IS Median view of lacinia of G. melanostictus.
16 Median view of lacinia of A. sulphuripennis.

13 16

M. = Molar area
Arrow indicates plane of mandibular movement.
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