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Fig.1 Effect of two methods on the physical activities of the three fishes

A: XTI B: AEIKENIA; C: ALK OKE R S 2 o Sk A8 s A2 B ) ik rl ok o oK o 2k
A: Blank control group; B: Chemical shark repellent group; C: Electric pulse shark-repelling device group.
The red arrows indicate the chemical shark repellent or electric pulse shark-repelling device
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Fig.2 Effect of shark repellent and shark-repelling equipment
on blood immune enzyme activity of different fishes
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SOD: Superoxide dismutase; CAT: Catalase;
GST: Glurathione transferase
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Fig.3 Toxicological effects of shark repellent and shark-repelling equipment on tissues and organs of different fishes
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Effect of Two Shark-Repelling M ethods on the Seawater
Quality and Acute Toxicity of Seawater Fish

LIU Li'na', WANG Jinjin**, LIAO Meijie**, WANG Shifeng'", LI Bin*®,
RONG Xiaojun™’, WANG Yingeng”’, ZHENG Tongxiao™”

(1. Naval Special Medical Center of PLA, Shanghai 200433, China; 2. Key Laboratory of Marine Fisheries and Sustainable
Development, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071, China; 3. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao 266071, China)

Abstract In this study, two kinds of shark repellents, chemical shark repellent and electric pulse
shark-repelling device were selected to test their effects on seawater quality as well as the physiology and
survival of fish using simulated ecology experiments. Three marine fish species, Japanese flounder
(Paralichthys olivaceus), black rockfish (Sebastes schlegelii), and spotted grouper (Oplegnathus
punctatus) were selected as test subjects. The results of water quality indicators showed that the chemical
shark repellent could significantly reduce the water transparency and pH (P<0.05), while the electric pulse
shark-repelling device had no significant effect. The mortality rate of the fishes under the chemical shark
repellent was 100% within 15 min, while it was 0% under both the electric pulse shark-repelling device
and the blank control. While investigating the effect of the two repellent methods on the survival and
physical activities, the gills and fins of juvenile fish in the chemical shark repellent group were rapidly
dyed blue reaching a mortality rate of 100% within 15 min, while the juvenile fish in the electric pulse
shark-repelling device group resumed their natural activities rapidly except for exhibiting avoidance
behavior when the device was started. The blood indices of the species did not show any significant
differences in the chemical shark repellent group because of the acute mortality caused by poisoning.
However, in the electric pulse shark-repelling device group, the number of erythrocytes and leukocytes
significantly increased in all three fishes. In terms of blood biochemical indices, the chemical
shark-repellents caused a significant increase in chloride content, blood glucose, and alkaline phosphatase
(AKP) enzyme activity in the juvenile fishes, while the blood albumin content reduced significantly in all
three fishes. The use of electric pulse shark-repelling device caused a significant increase in blood glucose
and glutamate transaminase activity only in the Japanese flounder. Histopathological results showed that
chemical shark repellents caused tissue damage to the gill, liver, spleen, and heart in juvenile fishes. It can
be seen that compared to chemical shark repellents, the electric pulse shark-repelling device is a more
environmentally friendly way to repel sharks as it has less impact on seawater quality as well as less toxic
effects on major marine fishes. These results would provide a scientific basis for the selection of shark
repellent methods in ocean exploration activities.

Key words Shark; Chemical shark repellent; Electric pulse shark-repelling device; Paralichthys
olivaceus; Sebastes schlegelii; Oplegnathus punctatus; Toxicity
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