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The fine structure of the compound eye and optic lobe of the
two-spotted cricket Gryllus bimaculatus
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Abstract [Objectives] To investigate the important neural structures of insect visual signal processing by observing and
describing the histological structural features of the compound eyes and optic lobes of the cricket (Orthoptera: Gryllidae).
[Methods] The histological structure of the compound eye and optic lobe of 30 crickets was observed and analyzed using
scanning electron microscopy and histological biopsy techniques. [Results] The compound eye was comprised of about
3 400 small hexagonal eyes. In the gaps between the small eyes, there are mechanoreceptors, which are sensory hair and
bell-shaped receptors. Each small eye is comprised of a cornea, crystalline cone, rhabdome, 6 retinal cells and basement
membrane, etc. The optic lobe has two fan-shaped structures and is comprised of three major networks of nerve fibers, the
ganglion layer, outer medulla and inner medulla. [Conclusion] There are a few sensory hairs and bell-shaped receptors on
the surface of the compound eyes of crickets. Each small eye is comprised of a cornea, crystalline cone, rhabdome, 6 retinal
cells, basement membrane, etc. and the arrangement of small eyes is juxtaposed. The optic lobe is comprised of three major
networks of nerve fibers.
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Fig. 1 SEM observation of Gryllus bimaculatus’s compound eye

A 100 um  Surface ultrastructure of Gryllus bimaculatus’s compound eye (scale bar:

100 pm)

ultrastructure of Gryllus bimaculatus’s compound eye (scale bar: 10 pm)

sensillum C.

bimaculatus’s compound eye (scale bar: 10 um) D.

Arrow: interommatidial bristle

B 10 um  Surface

Arrow: Campaniform
10 um Hair types of interommatidial bristles of Gryllus
10 um  Short types

of interommatidial bristles of Gryllus bimaculatus’s compound eye (scale bar: 10 um).
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Fig. 2 Horizontal planes of section of Gryllus bimaculatus’s compound eye and optic lobe

A. Compound eye and optic lobe structure;
B. The location of the cornea.
OL Optic lobe CE Compound eye C Cornea.
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Fig.3 Microstructure of Gryllus bimaculatus’s crystalline cone

A B Horizontal planes of section of crystalline cone
C D Cross section planes of crystalline cone.
CC Crystalline cone C Cornera Rh Rhabdom PPc Primary pigment cell
CCC 1 2 3 4 Crystalline cone cell

Arrow: Primary pigment cell nuclear crystalline cone cell nuclear.
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Fig. 4 Microstructure of Gryllus bimaculatus’s rhabdom

A B Horizontal planes of section of rhabdom
C D Cross section planes of middle rhabdom.
Rh Rhabdom CC Crystalline cone Rc 1-6 Retinula cell

BM Basement membrane Arrow Retinula cell nuclear.
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Fig. 5 Microstructure of Gryllus bimaculatus’s basement membrane

A. Outside microstructure of basement membrane
B. Inside microstructure of basement membrane.
BM Basement membrane Rh Rhabdom La Lamina Arrow: Pigment granule.
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Fig. 6 Microstructure of Gryllus bimaculatus’s optic lobe

A. Section of Gryllus bimaculatus’s optic lobe B. Section of Gryllus bimaculatus’s
lamina in optic lobe C. Section of Gryllus bimaculatus’s optic chiasma
D. Section of Gryllus bimaculatus’s medulla in optic lobe.
La Lamina Me 1-5 Medulla OCh Optic chiasma.
A 7 D

S0 pm 3 Wit

Second optic chiasma
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Fig. 7 microstructure of lobula of Gryllus bimaculatus optic lobe

A Horizontal and vertical planes of section of Gryllus bimaculatus’s optic lobe
B C D. A B,CD B C D are enlarged figure of B, C, D section of the finger A.
Lo Lobula PC Protocerebrum Arrow: Axon bundles.
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