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Fig. 1 Overview on the male copulatory system of Eriocheir sinensis
A. The mating position of the male and female individuals; B. Overview on the male copulatory system; C. Morphological structure
of G1 (L: ventral view; R: dorsal view); D. Top structure of G1. The white box indicates seminal canal; E. The opening of seminal
canal, enlarged by SEM; F. The upper part of G1 (lateral view), showing smooth tube wall and suture groove; G. The basal opening in
G1, showing the opening for G2 and penis, and meat-like valve; H. Morphological structure of G2 (L: ventral view; R: dorsal view).
The dashed line indicates the position where G2 inserts G1. The white box indicates top structure of G2; I: The top structure of G2
enlarged by SEM, showing apical girdle, cuticle foldings and four setae. ap: apical girdle; bop: basal opening in G1; cf: cuticle
foldings; ep: epipodite; Fe: female; fs: feathery setae; G1: first gonopod; G2: second gonopod; Ma: male; me:membrane;
mv: meat-like valve; ops: opening of seminal canal; p: penis; pp: protopodite; se: setae; su: suture; tu: tubercule.
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Fig. 2 Histological observation on male mating system G1/G2 of Eriocheir sinensis
A-F show histological cross sections at different regions of the gonopods. A. The top part of G1, showing seminal canal, loose con-
nective tissue and lots of secretory droplets in G1; B. Upper part of G1, showing seminal canal. The black frame indicates one pas-
sage connecting the seminal canal on the inner side of the tube wall and loose connective tissue with secretory droplets in G1 (B'); C.
Middle part of G1, its structure composition is similar to B; D. Lower part of G1, showing G2 appears in seminal canal of G1. The
black frame indicates lots of striated muscle in G1 (D’); E. Close to G1 base opening, showing G2 and the spare space except for G2
in seminal canal. The black frame indicates the structure of G2 (E’), showing the thickness of the tube wall and loose connective
tissue. F. Base opening of G1, showing G2 and the spare space except for G2 in seminal canal. be: bold cuticle; lct: loose connective
tissue; lu: lumen; pa: passage; sc: seminal canal; sd: secretion droplet; sm: striated muscle; tc: thin cuticle.
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Fig. 3 Overview on the genital tract of female Eriocheir sinensis
A. Position of female genital tract; B. The operculum of vulva; C. Vaginal opening, black asterisk indicates one suture between op-
erculum and thoracic sternite; D. Complete female genital tract, showing operculum, vagina and spermatheca; E. Longitudinal section
of female genital tract, showing vaginal structure; F. Transverse section of female genital tract, showing crescent-shaped vagina.
be: bold cuticle; op: operculum; sm: striated muscle; sp: spermatheca; tc: thin cuticle; va: vagina.
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Functional mor phology of the copulatory system of the Chinese mitten
crab (Eriocheir sinensis)
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Abstract: To enhance our understanding of the mating process of the Chinese mitten crab, Eriocheir sinensis, the
morphological functions of the copulatory system were observed and studied using flash-frozen samples, scanning
electron microscopy, and histology. The copulatory system had the typical characteristics of Brachyura and be-
longed to the G1 long type. The male G1 was generally thick and smooth, in the form of a triangular column, with
a suture groove formed by the overlap of the lateral margins of the endopodite, which contained a seminal canal
and ran through the two ends. The base had one relatively large opening oriented towards the inner side of the
dorsal surface, and the outer side was covered with a meat-like valve with feathery setae. During mating, the penis
can extend into the outer part of the opening (or through a valve), and the inner part is inserted by G2. The distal
end contained the other seminal opening, similar to a volcano mouth with bristle-like setae all around. G2 was
small and sail-like, with the tip invaginated and four long transparent setae attached. The walls of both G1/G2
endopodites were different in thickness, and the seminal lumen of G1 corresponding to the G2 insertion part was
thin. Therefore, the wall had a certain swelling capacity, and the lumen could be completely closed with the G1/G2
interaction during mating. Most of the G1 endopodite was hollow, and there were loose connective tissues with
droplets above the insertable part of G2; correspondingly, many passages connected the lumen on the inner side of
the tube wall. It could be inferred that there could be some form of communication between semen and G1 itself.
Muscle tissue appeared in the latter half. The vulva was covered with a smooth and thick operculum, and the joint
between the operculum and the thoracic segment of the mature individual could be easily shifted left and right to
control the opening and closing of the vulva. The vagina was crescent-shaped in cross-section. One side of the
chitinous wall was invaginated into the other, and thick muscles were attached to the invaginated wall. Finally, it
can be concluded that G1 does not directly insert into the female reproductive tract but directly matches with the
operculum and the surrounding thoracic segment. Through the co-evolution of G1 and G2, a “docking” mating
system has developed to ensure that the sperm and other male materials are successfully transported into the
spermathecae through the vagina for storage. This study described the potential internal cooperation mechanism of
the copulatory system of E. sinensis, enriching the biological knowledge regarding crab insemination and provid-
ing theoretical and technical support for its genetic breeding and artificial insemination in the future.
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