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Reproductive Molt and Mating Behavior of the Swimming Crab
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Abstract: Reproductive molt has special significance for crab species of Brachyura because it determines crab’s
two different growth phases for postlarval development: the puberal phase and the mature phase and only after

this molt, the crab has the ability to mate. However, the process of reproductive molt and mating of the
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swimming crab Portunus trituberculatus, one of most important marine economic species in China, has not been
observed in detail, yet. Our study recorded this process and relative mating behaviors in the laboratory-reard
condition based on the daily external characteristic examination and real-time infrared videography in the mating
season. As the prepubertal females progressed towards the reproductive molt, their abdomen changed from faint
shades of blue to dark blue that eventually covered the entire abdomen while the propodus of the swimming leg
finally formed a red crescent. These particular external characteristics appeared in pre-molt stage and therefore,
may be as one kind of visual signal for subsequent mating activities as pheromone. The mating process started
from the behavior of courtship embrace while the copulation occurred immediately after reproductive molt. It was
a continuous course including following post-copulatory guarding embrace. But compared with the prolonged
pre-and/or post-copulatory embrace, the time used for molting and mating was very limited. So this may be a
reproductive strategy adopted by P. trituberculatus: in one hand, the female can make her reproductive molt
and soft-shell mating completed safely and orderly within a limited time by mean of embrace; in another hand,

as compensation, male can guarantee paternity by formation of sperm plug in the female reproductive tract to

reduce mating chance and sperm competition.
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Table 1 Description of mating behaviors of the swimming crab Portunus trituberculatus based on

the laboratory observations
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Fig. 1 External characteristics and reproductive molting of the pre-pubertal female

Portunus trituberculatus
a. AEFBEEY C HEET (=), MA@ (N) s b A THFEHS D, ~D, WREAKT (), FZLL(N);
c. AT BFEHTH Dy ~ DR AT (+ ), B AN); d A TBFEEY C KR, EWBEA6(N); .
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a. Intermolt female (molt stage C) , showing while abdomen ( #* ) and perimeter ( v ); b. Early molt stage female D; —

D, , showing blue black abdomen ( s ) and the faint red perimeter ( v ); c. Late molt stage female D; — D, , showing

blue black abdomen ( * ) and the red perimeter ( \v); d. Intermolt female ( molt stage C), showing while second-to-last

segment of the swimming appendage ( ) ; e. Early molt stage female D,-D, , showing faint reddish second-to-last segment

of the swimming appendage ( \); f. Late molt stage female D;-D,, showing red crescent second-to-last segment of the

swimming appendage ( ) ; g. Early ecdysis; h. Ecdysis; i. Old carapace and soft crab of early postmolt. Bar =2 cm.
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Fig.2 Showing mating behaviors and formed sperm plug of Portunus trituberculatus
a. MEPERORMZA; b MV SR oo ARBESE TR AT s d. ARG B 7R M AS T AT (R 5 e ABH I
SEJE AN G 5 £ 3ERCJE AP AT s g SRS O MEME IR, /RIG LT 9 NE 2, h. IRE ARG, &
MRS T 28 1. AL AR T, A AOREC= ). IR =2cm,

a. Male courtship stance; b. Male searching partner; c. Pre-copulatory embrace; d. Copulation (anterior) ; e. Copulation

( posterior ) ; f. Post-copulatory embrace; g. Showing the reddish spermathecae after mating; h. Showing entire

spermatheca containing one hard sperm plug; i. Showing the reddish sperm plug attached ivory spermatophores ( # ). Bar

=2 cm.

M. HfEVE; F.OMEYE; A R S. ANNERE; G SEAL; SP. RS T
M. Male; F. Female; A. Abdomen; S. Spermatheca; G. Gonopore; SP. Sperm plug
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