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Fig.1 Configuration and mounting of escape vents of crab pots and underwater observation devices

(a) located at bottom edge of side panel; (b) located at top edge of side panel.
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Plate Behavior of P. trituberculatus in different phases of escaping through vents

1. climbing upwards along side panel; 2. staying on the upper panel of entrance; 3. aggressive behavior in front of the escape vent; 4. touching the B32
escape vent from leftside; 5. touching the T40 escape vent after staying on the upper panel of entrance; 6. touching the T40 escape vent by climbing along

top panel; 7. wedged in the B32 vent; 8. passing through the B40 vent, 9. passing through the T40 vent.
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(a) B32 i 11, (b) B40 iR 1, (c) T40 k& s n. NMEELE, D XTRATAMFIIRELER ], T X5 RiAT AP35 8.
Fig.2 Procedure and quantitative indicators in different phases of escaping behavior of P. trituberculatus
(a) B32 vent, (b) B40 vent, (c) T40 vent; n. number of crabs, D. average duration of the corresponding behavior, 7. average times of the corresponding
behavior.
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Tab.1 Output of GLMM fit for main factors that affect escaping behavior of P. trituberculatus

A 7 PRI
FAISES attemp of passing through vents success in passing through vents
factors W ME PR iR VA<D PfH HEEME PR VAL P
estimated SE Z-value P—value estimated SE Z-value P—value
FHE  intercept 5.043 5.338 0.945 0.345 —0.808 0.633 -1.276 0.202
AMERSE crab size 0.734 0.670 1.097 0.273 0.744 0.401 1.856 0.063
FEPMHE  number of crabs 0.131 0.239 0.548 0.584 0.348 0.142 2.445 0.015
B3R 1 escape vent {7 location 0.802 0.783 1.024 0.306 -0.670 0.412 -1.625 0.104
#FE  height ~0.998 1263 —0.790 0.429 — — — —
BEES NFERTA]  duration of stay 0.020 0.142 0.138 0.890 0.001 0.068 0.013 0.990
e ORI
Notes: "—" no detection.
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Effect of escape vent location on escaping behavior of
Portunus trituberculatus in crab pots

ZHANG Jian ", QIU Yu', PEIZhanwen', WU Jianhui‘, SHI Jiangao®’, CHEN Jinhui "*

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China,
3. National Engineering Research Centre for Oceanic Fisheries, Shanghai Ocean University, Shanghai 201306, China;
4. Shanghai Aquatic Wildlife Conservation and Research Center, Shanghai 200092, China,
5. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: Crab pots have become one of the main fishing gears for harvesting swimming crabs in the East China
Sea since the 1980s. However, the tremendous fishing effort of the crab pot fishery in the East China Sea has
brought great pressure on crab resources. Installation of escape vents on crab pots is one of the potential technical
measures to improve the fishing efficiency of pots and conserve crab resources. In this study, to examine the effect
of the location of escape vents on escaping behavior of Portunus trituberculatus in crab pots, the response beha-
vior of P. trituberculatus to three rectangular escape vent configurations, including B32 vent, escape vent with 3.2
cm opening height and located at the bottom edge of the side panel, B40 vent, escape vent with 4.0 cm opening
height and located at the bottom edge of the side panel, and T40 vent, escape vent with 4.0 cm opening height and
located at the top edge of the side panel, was observed in a tank by infrared underwater cameras. Generalized lin-
ear mixed models (GLMM) with logit distribution were used to analyze the effect of the location of escape vents
and quantitative behavioral indicators derived from underwater observations, including the number of crabs, dura-
tion of stay in pots, and so on, on the escaping behavior of crab. The results from underwater observation indic-
ated that P. trituberculatus pre-stocked in the pots could detect and approach the bottom vents readily in their
search behavior on the floor of pots. The detection and approaching of the top vents only took place in their ver-
tical search behavior. Although the durations from ingress to first approaching and mean durations of all approach-
ing the top vents ware more than those for bottom vents, no significant difference in the mean number of times of
approach was detected between the top and bottom vents. For crabs approaching vents, 87% of them attempted to
pass through the vents and there was no significant difference in the attempt to pass through between bottom and
top vents. The model fit of GLMM indicated that no significant quantitative behavioral indicators affected the
escape attempts of crabs. All crabs walked sideways through vents, so whether crabs pass through an escape vent
depends upon carapace depth. To better match the top escape vents, crabs spent more time and effort adjusting
their posture and location. However, the output of GLMM fit shows that the location of escape vents has no signi-
ficant effect on the ratio of crab escape, which indicates that P. trituberculatus are good at manipulating their body,
while the effect of the number of crabs inside pots was a significant factor. According to behavior observation, it is
suggested that the efficiency of the escape vent could be affected by the activity of search behavior of crabs and
soaking time. Taking into account the structure of the crab pot and the current status of fisheries, the authors
recommended an escape vent mounted at the bottom edge of the side panel should be a feasible technical measure.

Key words: Portunus trituberculatus; crab pot; escape vent; location; underwater observation
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