
LABORATORY EXERCISE 23:
Insect Sense Organs: Overview

Nearly all mechanoreception, including hearing, is accomplished in insects by means of
more or less modified macrotrichia (= setae), although the form of these setae may be greatly
altered in the case of placoid sensilla, campaniform organs and chordotonal organs. 
Chemoreception, as well, seems largely to be a function of seta-derived sense organs -- in this
case, in the form of coeloconic and basiconic pegs.  There is even some evidence to suggest that
individual ommatidia making up the compound eyes of insects may be highly specialized
trichoid sensilla, in which the trichogen cells and tormogen cells have evolved into retinula and
pigment cells -- although this interpretation is hypothetical.  A common feature of the sensory
systems of all insects is the organization of individual sensory component structures into larger
sensory organs capable of special functions:  trichoid sensilla into hair plates (proprioception);
chordotonal sensilla into tympanal organs, subgenual organs and Johnston’s organs (all for
hearing); coeloconic pegs into sensory pits (chemoreception, many Diptera antennae); and
ommatidia into compound eyes.  

Hearing (a form of Mechanoreception):

Complexes of chordotonal sensilla are the most easily seen organs of acoustical reception
in insects.  Examine the pedicel of the antenna of several insect specimens on demonstration for
the presence of the Johnston’s organ.  In certain insects, like whirligig beetles (Coleoptera:
Gyrinidae) and mosquitoes (Diptera: Culicidae), the pedicel is greatly enlarged by the presence
of this organ -- in the gyrinids, for reception of surface vibrations of water, while in the
mosquitoes, for reception of species-specific tones given off by the vibration of wings in flight. 
Make a drawing of the pedicel of either a gyrinid (pinned on its side) or mosquito (slide),
showing the specialized shape of this antennal segment (Drawing #42). Show the split
compound eye of the gyrinid, as well.

Chordotonal sensilla are also aggregated beneath tympanal membranes in Orthoptera. 
The tympanal organ is found on the first abdominal segment of short-horned grasshoppers (e.g.,
Romalea sp. in the family Acrididae, suborder Caelifera) and on the tibia of the prothoracic leg
of long-horned grasshoppers (katydids and crickets in the Tettigoniidae and Gryllidae, suborder
Ensifera).  Examine specimens and slides of the “ears” of these two insect groups.  Make a
drawing (Drawing #43) of either type of tympanal organ, labeling the tympanal membrane and
site of attachment of sensory cells if visible (use either a specimen or a slide).

Vision:

The ommatidia of different insect species, although superficially similar to one another,
display wide variance in the relative sizes and positions of the cell types and pigment
distribution.  Even in the eye of one individual, ommatidial structure will vary with conditions of
light intensity.  Slides are available of various insects eyes in radial section.  Make a drawing
(Drawing #44) of part of one of these slides, showing cornea lens, crystalline cone (lens),
primary and secondary pigment cells, retinula cells, rhabdome (if visible), nerve fibers, and
distribution of pigment.  Use the compound microscope.
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