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Fig. 2 Foraging time (A) and foraging distance (B) of Strongylocentrotus intermedius under different water temperatures
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Effects of water temperature on survival, behavior, and growth of
small sea urchin (Strongylocentrotus intermedius)

ZHENG Dingfa, WANG Huiyan, DING Jingyun, SUN Jiangnan, ZHAO Chong, CHANG Y aging

Key Laboratory of Mariculture and Stock Enhancement in North China' s Sea, Ministry of Agriculture and Rural Affairs;
Dalian Ocean University, Dalian 116023, China

Abstract: Stock enhancement is an effective method to achieve high production of the sea urchin Srongylocentrotus inter-
medius. This process is affected by various internal and externd factors, among which temperature plays an important role.
Temperature significantly affects the feeding and metabolism of S intermedius, thereby regulating survival and growth. Tem-
perature change, as an important stress factor, affects the behaviors of S intermedius. These behaviors can effectively protect S
intermedius from the effects of environmental factors. The righting response, frequency of Aristotle’s lantern reflex, foraging
behavior, positive phototaxis behavior, and negative phototaxis behavior reflect the behavioral functions of S intermedius for
foraging and sdlf-protection against predators. Additiondly, they are the most important adaptation-related characteristics for
increasing the population size of S intermedius. Therefore, it is essential to determine the optimal temperature range for stock
enhancement of S. intermedius.

In this study, S intermedius were placed in temperature-controlled tanks. Stones were collected locally and placed in the tanks
to simulate the benthic environment of S intermedius. We placed large [(23.29+0.27) mm] and small [(18.78+0.19) mm] S
intermedius in three temperature environments (10 ‘C, 15 ‘C, and 20 C) for 6 weeks to observe the changes in their sur-
vival, growth and behaviors, to reved the effects of different temperatures on S intermedius. Growth referred to the change in
body traits (test diameter, test weight, test height, crushing force of test, test thickness, body weight, lantern length, and lantern
weight) and tissue weight (gonad weight and gut weight) of S intermedius after 6 weeks. Behaviors included righting re-
sponse, frequency of Aristotle's lantern reflex, foraging behavior, positive phototaxis, and negative phototaxis.

There was no mortdity during the experiment. This indicates that 1020 °C is an acceptable temperature range for the sur-
viva of S intermedius. The food consumption of seaurchinsinthe 20 ‘C group was significantly higher than that in the oth-
er two temperature groups for both body sizes (P<0.001). Test diameter, test weight, test height, crushing force of test, body
weight, lantern length, lantern weight, gonad weight, and gut weight of different Szes were significantly lower in sea urchins
exposed to 20 'C thanto 10 'C and 15 ‘C Therefore, 10 C and 15 ‘C were within the most suitable temperature range
for optimal growth and development of sea urchins. Moreover, the frequency of Aristotle's lantern reflex, phototaxis, nega-
tive phototaxis, and foraging behaviors of S intermedius exposed to 15 ‘C was significantly greater than that at 20 C.
This suggests that S intermedius exhibits better behavior in this environment. In summary, the present study investigated
the changes in survival, growth, and behaviors of S intermedius at different water temperatures and found that 10-15 C

is appropriate for behavior and growth of S intermedius. Releasing juvenile S intermedius at 10-15 ‘C will maximize the
benefit of stock enhancement. The present study provides vauable information for stock enhancement and resource manage-
ment of S intermedius.
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