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Electrotaxis and phototaxis in American crayfish Procambarus clarkii (Girard, 1852)
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The American crayfish Procambarus clarkii (Girard, 1852) is an important aquaculture
commodity in the United States, China, Spain and other countries. They are also invasive
pests in several countries where they have been introduced. Several active and passive
fishing methods are being used to harvest crayfish or for eradication programs. Due to
restrictions in operations, however, most of the existing methods are not effective for the
pest crayfish eradication programs. This study covers some methods which improved
experimental designs and demonstrated simple luring methods for harvesting the American
crayfish.

The first experiments were conducted to obtain detailed information on the behavioral
responses of the American crayfish to DC electric stimuli in the form of voltage gradients.
Four different arrangements of electrodes producing different electric fields were tested in
both indoor and outdoor tanks. The electrical intensity used was varied from 0.02 to 0.46 V
em™. Two threshold voltages were determined: threshold voltage I, which induced parallel
orientation of the animal to the electric field and forward crawling toward the anode
(0.04-0.10 V em™), and threshold voltage II, which induced flicking of the tail and
backward swimming toward the anode (0.12-0.16 V cm™). The crayfish that displayed true
electrotaxis moved to the anode when stimulated within the space enclosed by the
electrodes. However, when the electrodes were elevated 5 ecm or 10 cm off the bottom of
the tank, the crayfish- moved to the anode, crawled through the gap beyond it and out of the
electric field. This movement beyond the anode cannot be explained by positive
electrotaxis, but it can be interpreted as repulsion from the cathode. Anodal movement was
most effective at 0.24-0.30 V ¢cm™ in the indoor tank and from 0.16-0.24 V ¢cm™ in the
outdoor tank. The crayfish suffered electronarcosis when stimulated at 0.32-0.46 V cm™ in
the indoor tank, and at 0.28-0.46 V cm™ in the outdoor tank. They recovered from narcosis
several minutes after the electric current was switched off. Thus, crayfish can be herded
into a trap or net when stimulated by direct current of 0.24-0.30 V cm’’, taking care not to
induce electronarcosis. _

The second experiments were carried-out to evaluate phototactic behavior of the
American crayfish to various light intensity both in indoor and outdoor tanks, and possible
harvesting applications. Adult and juvenile crayfish were found to be positively
phototactic, and their attraction to light was highest at an intensity of 1,290 1x. Conversely,
post-embryonic crayfish were negatively phototactic and moved away from the light source
at intensities higher than 111 Ix. Fishing trials using traps with four open funnel entrances
under lighted and dimmed lamps, fish baited and non-baited treatments tested the
application of trapping with lamps as an alternative harvesting method. Results showed that
traps with lighted and dimmed lamps captured similar numbers of crayfish, that in some
cases they catch significantly more crayfish than non-baited traps, but that their catching
performance was lower than fish baited traps.

Possible applications of this novel luring method were further discussed, as well as its
implications in eradication programs and harvest from aquaculture ponds.
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