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1. Introduction

Red swamp crayfish (Procambarus clarkii (Girarad, 1852)) is a freshwater crayfish species, native
to the southeastern United States. This is a keystone species that affects directly and indirectly
community structure in the ecosystem food webs of freshwater omnivores. In Japan, this crayfish had
been introduced in 1927 and is now established widely in freshwater ecosystems. This species’ habitat
extends throughout wet paddies, farm ponds, urban streams, and ponds in parks, etc. Red swamp
crayfish can live under severe conditions, and can often dominate the ecosystem. It is omnivorous and
can reproduce quickly. When crayfish become established as an exotic species with such ecological
characteristics that affects native ecosystems, the impact seems to be serious. Hence it is important to
get rid of these crayfish.

In order to manage red swamp crayfish, my objective was to identify factors that limited red swamp
crayfish population density in severe environments. It is known that the red swamp crayfish devour
each other, and this cannibalism may be an advantage in nutritiously poor conditions. There are many
literature sources on crayfish, but those focusing on cannibalism of crayfish as a survival strategy are
scarce.

This study pays attention to cannibalism. By comparing the state of growth and the survival of red
swamp crayfish under various food conditions, | try to clarify the factors which enable the survival of
crayfishes under severe conditions from autumn to winter.

2. Methods

Studies were carried out on culture experiments in an outdoor environment from autumn to winter.
Three types of conditions were set; first a set-up with an abundant supply of food (crayfish,
chironominae and litter), second, a set-up with a limited supply of food (crayfish and litter), and finally
a set-up with the absence of food (only crayfish). Each set also included jumbled (mixed) and isolated
conditions. We measured the survival rate, growth rate, total weight in the unit division as well as the
water temperature.

Experiment1: To evaluate a survival rate and growth rate, we used various sizes of crayfish. We set
three types of food conditions, and each set included both jumbled and isolated conditions.
Experiment2: To evaluate reproductive activity, we set three types of food conditions. Each was

carried out in the jumbled configuration. These experiments used adult sized crayfish.
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3-1. Water temperature Figl. Water temperature and stage of the

The water temperature at the beginning was red swamp crayfish

approximately 25 C in October. It gradually -

decreased, and was around 2 °C at the coldest g " i.“&':‘f:é:‘.';i’,?‘.‘: o
period. After that, it gradually rises (Fig.1). § 60 S
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At the Chironominae and litter condition, there was .::3 » —‘
no difference between the jumbled and isolated E_" 0 ks
conditions. Survival rate of each conditions were more AB Er Days LT “:A 3e
than 40 % (Fig.2). Fig2. Survival rate and stage of

At the litter conditions, the jumbled configuration the red swamp crayfish

had an abrupt decrease from beginning. After that it
was stable in winter. The final rate was 33 % in March. By contrast, the isolated configuration was
15 % in March.

At the isolated crayfish configuration, the jumbled configuration had an abrupt decrease from
beginning. After that all individuals died in 119 days. The isolated set-up gradually decreased from
beginning as well. And all individuals died in 112 days.

3-3. Growth rate

Growth rate of experiment 1; Both isolated and jumbled configuration of Chironominae and litter had
high growth rate. By contrast, the isolated crayfish configuration, as well as the isolated and jumbled
configuration had lower growth rate. The litter condition with the jumbled configuration was
significantly larger than the isolated configuration. Experiment 2, immature size crayfish in the litter
condition, isolated configuration tended to be higher than the jumbled configuration.

3-4. Brooding eggs

At both Chironominae and litter and litter configiurations, both jumbled and isolated configurations
had layed eggs from autumn to winter.
4. Discussion

The red swamp crayfish becomes less active with a temperature of 12 °C or less, therefore we set
four seasonal stages; active stage before winter torpor (AB), early torpor (ET), late torpor (LT) and
active stage after torpor (AA) (Fig.1). In AT, if there are at least litter as food, the red swamp crayfish
effectively takes up nutrient by cannibalism and endures during the winter torpor. Furthermore, if litter
exists as a minimum food resource, red swamp crayfish can lay eggs and may maintain their population.
My study suggests that cannibalism serves an important role in the survival of crayfish in harsh

environments.



