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ADVANCES OF CHEMORECEPTION STUDIES IN
CRUSTACEANS '

Chen Nansheng and Sun Haibao

(Institute of Oceanology, Academia Sinica, Qingdao 266071)

ABSTRACT

The advances of chemoreception studies on crustaceans in the past 20 years or so as are
reviewed in three sections, i.e. morphological studies of chemoreceptor cells and organs, beha-
vioral studies of individual animals, and electrophysiological studies of primary sensory neurons.
Many aquatic organisms such as crustaceans possess well-developed chemosensory systems ada-
pted to monitoring changes in the chemical compaosition of their aqueous environment. Specific
chemicals in the external environment may- evoke highly predictable changes in their behavior
(know to include those associated with feeding, avoiding predators, recognizing a suitable ha-
bitat, reproducing, migrating and interacting with conspecific organisms).

The first section details the morphology and distribution of chemoreceptor cells and or-
gans. Chemoreceptors are widely distributed in crustaceans and heavily protected by accessory
structures (setae: canals, pouches or depressions) and may be in the antennules, antennae, legs
or mouthparts, but all have the following common anatomical features: (1) they are modified
ciliary cells; (2) they are bipolar neuron with somota in the periphery; and (3) they have
axons projecting into the CNS, apparently without forming synapses in the periphery.

The second section discusses the chemical control of behaviors of crustaceans and gives
as example to illustrate the effects of chemical stimuli on feeding behavior. This section also
deals with search images, mixture effects, differential aversive associative conditioning paradi-
gm, etc.

The third section summarizes the electrophysiological studies of chemoreceptors in crusta-
ceans.. Many crustacean chemoreceptor cells have very low levels of spontaneous activity (<1
Hz). In a chemosensory cell, different stimulatory compounds usually evoke responses in simi-
lar temporal patterns. The rate of discharge of chemoreceptor cells is typically a simple fun-
ction of the stimulus concentration. A striking feature of some crustacean chemoreceptors is
their low threshold. Chemoreceptor cells are usually narrowly tuned to particular amino acids
and nucleotides found in food organisms.

Key words Crustacean, Chemoreception, Chemoreceptor, Feeding behavious, Electro-
phsiology.



