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Marking method for juvenile swimming crabs
using malformed regeneration

~Mainly on the treatment to cut the mid-brachial region of the carapace~

Hiroyuki Suzuki

In order to develop the marking method for juvenile swimming crabs Portunus trituberculatus
in evaluating the stocking effectiveness, third stage crabs were treated with three methods to
make malformed regeneration in some body parts; breaking an eye, cutting off the outer portion
of dactylus of the fifth pereiopod, and cutting the mid-branchial region of the carapace. Treated
and non-treated (control) crabs were individually reared, and survival rate and regenerated body
parts were examined. In addition, vulnerability of treated and control crabs to predatory fish was
investigated. Further, external morphology of the wild swimming crabs was observed to examine
the malformed regeneration in natural population. As a result, crabs which mid branchial region
of the carapace was cut diagonally showed high rate of malformed regeneration of the carapace
which is easily recognized. Further, these crabs showed similar survival, growth and predation
rates compared with control crabs. Malformations similar to the regenerated morphology of the
mid-branchial treated crabs were not observed in the wild crabs. Consequently, it is suggested
that the appropriate treatment to induce the malformed regeneration for making juvenile swim-
ming crabs is cutting the mid-branchial region of the carapace.
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Fig. 1. Treatments for making juveniles of the swimming crabs in experiment I.
A, breaking eye; B, cutting mid-branchial region of the carapace; C, cutting off cuter portion

of dactylus of the fifth pereiopod.
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Fig. 2. Treatments for cutting mid-branchial region of the carapace of juvenile swimming crabs in

experiment II.

A, vertically; B, diagonally; C, horizontally.
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Table 1. Times required for treatments for making, growth and mark retention rate in juveniles of

swimming crabs in experiment I.

total carapace width (mm)

Retention rate(%)

Treatment  Times (sec)

initial after 2weeks _after Sweeks after Sweeks after 2weeks after Sweeks after Sweeks
A 350=x44 11.15£046 16.26£259 2305460 33.62:5.85 100.0 100.0 100.0
B 15626 11.03+0.71  17.30+3.05 21.20%+452 31.49+8.30 76.6 55.3 354
c 29.6+5.2 10.94+061 17.21+=2.83 19.39+3.17 2956597 426 213 14.2
control — 11.15+0.63  17.31£2.96 2251+350 29.41+5.00 - = =
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Fig. 3. Changes of survival rates of juveniles Fig. 4. Changes of number of molted juveniles of

swimming crabs after marking treatments in
experiment I.

swimming crabs after marking treatments in
experiment 1.
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Fig. 5. Eyes of molted swimming crabs after treatment. A) Control, B) small-regenerated type,

C) Unregenerated type.

Fig. 6. Mid-branchial region of the molted swimming crabs after treatment. A) Control, B) Hollow

type, C) Distortion type.



Rl E

AT

#6315 20054F

C

Fig. 7. Dactylus of the fifth pereiopod of the molted swimming crabs after treatment. A) Control,
B) Narrow type, C) Hollow type.
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Table 2. Times required for treatments for making, growth and mark retention rate in juveniles of
swimming crabs in experiment II.

Treatment  Times (sec)

total carapace width (mm)

Retention rate(%)

initial after 2weeks after Sweeks after 9weeks after 2weeks after Sweeks after Oweeks
A 11810 10.98+0.85 20.59%+201 30.16%+=340 39.52+5.69 60.5 36.3 28.7
B 10.2+0.6 11.20+090 20.98%+1.80 31.70%+3.27 41.04+5.14 86.1 70.7 60.6
C 11.0£0.8 11.08+0.69 20.70%+158 31.73+£3.25 41.42%+4.73 97.3 944 88.2
control = 10.924+0.69 20.45%1.70 30.85+4.31 40.28+5.71 = = -
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Fig. 8. Changes of survival rates of juveniles Fig. 9. Changes of number of molted juveniles of

swimming crabs after marking treatments in

experiment II.

swimming crabs after marking treatments in
experiment II.
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Table 3. Changes of number of survived juveniles of the swimming crabs in the

predation experiment.

A, B, and C indicate the making treatment. See Fig.l for marking treatment.

A B C
mark no mark mark no mark mark no mark
initial 50 50 50 50 50
after 2weeks 18 19 12 11 25
after Sweeks 1 5 2 3 6
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