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Study on ecology of the invasive crayfish Procambarus clarkii in Japan: reproductive biology
R XDTERE  and the negative effects on native aquatic animal species
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The North American red swamp crayfish Procambarus clarkii (Girard, 1852) can be introduced as a widespread invader
into streams, lakes and rivers around the world, including Japan. In Japan, it is considered that P. clarkii can cause the
decline of native macrophytes and aquatic animals. Procambarus clarkii has therefore been designated as an Invasive
Alien Species in 2023 by the Japanese Ministry of the Environment and of the Agriculture, Forestry and Fisheries.
However, little is known about the reproductive biology of P. clarkii in Japan and about whether P. clarkii predates on
native aquatic animals and/or plants, including endangered species, not only in Japan, but also in other countries.

The aim of this thesis was to clarify

1) the reproductive biology, including a form alternation (i.e., Form I and II), of P. clarkii inhabiting Japan (Chapter 2),
2) the effective eradication methods of P. clarkii in relation to the life history and ecology (Chapter 3), and

3) the negative effects of P. clarkii on the native aquatic animal species (frogs and snails) inhabiting Japan (Chapters 4
and 5).

Results showed:

1) The total number of P. clarkii caught throughout the study period was 6,319. The males were all Form I with a
breeding status from September to November. We first found ovigerous females in July and females carrying hatchlings
in October, as well as even in January. I firstly clarified that hook length in males significantly differed between Forms
I and II. In the laboratory observations, approximately 52 days with approximately 1,222 °C degree days of the
accumulated water temperature were necessary to Stage-3 juveniles (Chapter 2).

2) The total numbers of P. clarkii collected throughout a year were 2,243 and 81 in the Rakuu-sho Pond and Shissei-en
Pond, respectively. Most individuals were collected during between May and December in the both ponds. Considering
the individual numbers captured and the reproductive status shown in Chapter 2, I concluded that in western Japan the
effective season for eradication of P. clarkii would be Autumn (Chapter 3).

3) In the laboratory experiments, severe predation on the eggs or larvae of R. japonica and on S. libertina by P. clarkii

was confirmed (Chapters 4, 5).

This thesis provides useful information on the reproductive biology of P. clarkii not only in Japan, but its invasive
habitats worldwide, to eradicate the invaded populations of P. clarkii, and on the negative effects on native aquatic

animals.
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