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Change of Predator Recognition Depends on Exposure of Predation Risk Source in Captive Breed
Endangered Freshwater Fish, Microphysogobio rapidus. Moon-Seong Heo (0000-0002-8782-0786), Min-Ho Jang'
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Abstract  Captive breeding and reintroduction are crucial strategies for conserving endangered species
populations. However, fish raised in predator-free environments, show a lack of recognition of predation-
related stimuli such as chemical and visual signals. It is critical to recognize chemical signals from injured
conspecifics, also known as alarm signals, and the order or shape of predators to indicate the spread of
predation risk in the habitat. We conducted a laboratory experiment to determine and adjust the optimal
exposure period to induce appropriate anti-predator behavior response to different types of stimuli (Chemical,
Visual and Chemical + Visual) for the endangered species Microphysogobio rapidus. Our results demonstrate
that predator avoidance behavior varies depending on the types of stimuli and the duration of predation
risk exposure. First, the results showed captive-breed M. rapidus show lack of response against conspecific
alarm signal (Chemical cue) before the predation risk exposure period and tend to increase response over
predation risk exposure time. Second, response to predator (visual cue) tend to peak at 48 hours cumulative
exposure, but show dramatic decrease after 72 hours cumulative exposure. Finally, response to the mixed cue
(Chemical + visual) tend to peak prior to the predation risk exposure period and show reduced response during
subsequent exposure periods. This experiment confirms the lack of responsiveness to conspecific alarm signals
in captive-bred M. rapidus and the need for an optimal nature behavior enhancement program prior to release
of endangered species. Furthermore, responsiveness to predator visual signal peak at 48 hours cumulative
exposure, suggest an optimal predation risk exposure period of up to 48 hours.
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Table 1. Individual average distance score (mean=* SD) before and after treatment (Chemical cue, Visual cue, Chemical + visual cue) de-
pend on exposure time (OH: 0 hour, 24H: 24 hour, 48H: 48 hour, 72H: 72 hour).

OH 24H 48H T2H
Before After Before After Before After Before After
Chemical cue 3.11£0.22 3.93£0.26 4.39+0.29 4.59+0.17
Visual cue 324+0.12 3.80%£021 325+022 347031 342%0.17 443+£0.26 349%0.13 3.06x0.24
Chemical + Visual 3.97+0.26 3.75£0.18 3.35+£0.25 3.70£0.23
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Fig. 1. Schematic diagram of holding tank for training of Micro-
physogobio rapidus (viewed from above). Training area: area for
M. rapidus. Predator area: area for predatory species, Partition:
transparent acryl plate to block predator, Pump: water pump to
generate water flow (maximum surface speed = 1.0m/s), Chemical
cue: water bottles containing 100ml of prepared conspecific alarm
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Fig. 2. Schematic diagram of behavior test tank for Microphysogo-
bio rapidus (viewed from above) Safe, Neutral, Danger zone (blue):
experimental area for M. rapidus, each zone equally divided from
treatment zone. Treatment: zone (red): three different type of cue
treated during behavior test.
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