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Fig. 1 Schematic diagram of the experimental device for
measuring the movement of scallops
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Tab.1 The basal biological data of
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JIB /g total wet weight

BARE T E g
dry weight of soft tissue

2.70+0.87 1.12+0.09 0.30+0.04
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Fig. 3 Typical force recording during an movement response for different sizes scallop Patinopecten yessoensis
So, Mo, and By represent small, medium, and large size scallops under normal conditions; S;, My,
and B, represent small, medium, and large size scallops under starfish stimulation, respectively.
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Fig. 4 The clap rate and maximum contraction force of adductor muscle of different sizes of scallop
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Different uppercases indicate significant difference (P<0.05) among different size groups at the same condition.
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Force production during shell clap of scallop Pationopecten yessoensis
and itsresponseto predator starfish

ZHANG Jihong"?, XIA Yuying®*, GAO Zhenkun®, LIU Yi*, WU Wenguang', ZHANG Zixuan®*

1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Sustainable De-
velopment of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Qingdao 266071, Ching;

2. Qingdao Marine Science and Technology Pilot National Laboratory, Marine Fisheries Science and Food Production
Process Functional Laboratory, Qingdao 266071, Ching;

3. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China

Abstract: Scallop Pationopecten yessoensis is the mainly bottom culture species in Northern coastal of China. To
know it moving characteristics after seeding will helpful to improve return catch rate and to select suitable releas-
ing site. In this paper, the pressure sensor-force gauge is used to measure the force production of scallop
Pationopecten yessoensis and their escape response to predator starfish, in order to understand the movement be-
havioral characteristics of the scallop. According to the shell length, the scallops were divided into 3 experimental
groups: big size (82.71+3.49) mm, middle size (65.76+4.20) mm and small size (32.36+2.38) mm. 15 individual of
each size of scallops were measure the force production for 3 min and then to measure the force response to star-
fish next day. The results showed that (1) the clap rates (time/s) of big, middlie and small size scallop were 0.7+1.6,
1.1+0.5 and 0.6+0.4, respectively, and the maximum contraction force (Fya, N) were 11.4+5.2, 5.9+1.3 and
1.8+0.6, respectively. The phase and tonic contractions of scallops alternated, and there were significant differ-
ences between different sizes. The larger the size, the stronger the closing force. (2) When stimulated by starfish,
the Fnax, Clap rate, total contraction force and tonic contraction force of 3 size scallops increased significantly.
Among which, the maximum contraction force (Fy, N) of big, middle and small size scallop increased to
17.1+2.8, 8.3+2.3, 2.6x0.5, respectively. However, there was no significant difference between the phase contrac-
tion force (Fphasic) With and without starfish stimulation, and there was no significant interaction between the size
and the presence or absence of starfish stimulation. The force gauge method quantified the ability of the tonic
contraction of scallop. In the future, it will be combined with video recording and other methods to further under-
stand the jump or swim away speed from the predator and movement behavior characteristics of the scallop.

Key words. Pationopecten yessoensis; force gauge method; movement behavior; force production; escape re-
sponse
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