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A substantial portion of krill escapes occur in the front
large mesh section of the trawl body

(https://www.globalseafood.org)
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Antarctic krill (Euphausia superba) plays a crucial role as a keystone species within the Southern Ocean
ecosystem. Its estimated biomass is approximately 100 million tons, and it is the primary target of
commercial trawl �sheries in the Southern Ocean, with recent landings reaching approximately 400,000
tons. Currently, commercial krill trawls commonly feature low tapered constructions with small-mesh
liners �tted in the trawl body and the cod end to reduce catch loss
(https://doi.org/10.1371/journal.pone.0202027) through mesh openings.

For liners, there are two strategies for the arrangement and mesh size of liners. One strategy is �tting
small mesh (16 mm) liners that almost cover the whole trawl to minimize catch loss, such as the
pelagic otter trawl used by Chinese trawlers and the pelagic beam trawl used by the Norwegian
trawlers. The other strategy involves segmented degrading of the mesh size of the liner netting, starting
from the front or middle of the trawl.

Krill are planktonic organisms, and like other smaller invertebrates, they tend to display a more limited
response to the stimuli presented by netting. The size selection resembles a sieving process, with
individuals meeting the netting frequently in random orientations. However, krill also displays the ability
to move horizontally and vertically in the water column at high speeds for limited periods. These
different arrangements and mesh sizes of liners result in various �shing performances, resulting in krill
escaping through mesh openings and retention in the cod end. Therefore, it is crucial to have detailed
knowledge of the escaped krill during �shing operations to enhance trawl design, but assessing the
animals that escape from the front part of a trawl can be di�cult.

This article – summarized (https://creativecommons.org/licenses/by/4.0/) from the original
publication (https://doi.org/10.3390/jmse11122370) (Wang, Z. et al. 2023. The Escape Intensity and Its
In�uencing Factors in Antarctic Krill (Euphausia superba) Passing through Large Mesh at the Front End

This study researched the escape intensity and its in�uencing factors
in Antarctic krill that escape through large mesh located at the front
end of commercial trawl nets. Photo by Dr. Wayne Trivelpiece (Public
domain, via Wikimedia Commons).

https://doi.org/10.1371/journal.pone.0202027
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/jmse11122370
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of a Commercial Trawl. J. Mar. Sci. Eng. 2023, 11(12), 2370) – reports on research that utilized the
pocket net method to examine the liner’s impact on catch loss, and to evaluate the intensity of krill that
escaped through the larger mesh at the front end of the trawl.

(https://bspcerti�cation.org/)

Study setup
Sea trials were conducted onboard a Chinese commercial trawler, and a total of 25 hauls for sea trials
were towed in the area between the Antarctic Peninsula and the South Shetland Islands.

The commercial trawl is a four-panel door-operated pelagic trawl. The main dimensions of this trawl
include a stretched perimeter of 300 meters at the mouth and a total stretched length of 132.8 meters.
The wing is 20 meters long with a mesh size of 400 mm. The trawl body is 88.8 meters long, and evenly
divided into 11 sections.

The liner (16 mm mesh size) was equipped from the second section to the end of the trawl body. Two
pocket nets were bound on the outside of the netting to collect all krill escapees that passed through
the mesh opening. One was located at the rear of the �rst section (400 mm mesh size, no liner) at
around 10 meters from the headline; the other was located at the front of the second section (200 mm
mesh size, with a 16 mm liner) at around 12 meters from the headline. The pocket nets have a steel
opening frame of 0.2 m × 0.2 meters to keep the mouth from opening, and the main frame was covered
by a 5 mm mesh size netting (Fig. 1).

For each haul, 200 individual krill were sampled from both the pocket nets and the cod end,
respectively. Otherwise, all krill were sampled if the total number of krill in the pocket net was less than
200 individuals. In addition, we measured the body length of each krill from the front of the eye to the
tip of the telson (tail).

https://bspcertification.org/
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For detailed information on the trawls, equipment used, data collection and analyses, refer to the
original publication.

Results and discussion
Regarding the effect of liners on krill escapement through mesh, we observed that only a small number
of krill managed to evade capture in the second section of the trawl body equipped with a 16 mm liner.
Conversely, a substantial quantity of krill was collected in the pocket net located at the rear of the �rst
section, lacking a liner. Thus, we concluded that a considerable number of animals escape through the
large mesh in the �rst section of the trawl body. Therefore, liners should be equipped from the front part
of the trawl body to reduce krill catch loss. For the mesh size of the liner, we found that almost no krill
escaped through 16 mm mesh size liners entering the pocket net at location 2.

Krill are robust and mostly survive after escaping through the net mesh opening. The escaped small
krill becomes a supplement to the resource population and provide food sources for other animals.
Thus, considering commercial krill trawls are typically low tapered constructions over 100 meters in
length, the segmented degraded mesh size of the liner will be a better strategy to release juvenile krill
before entering the cod end. However, the mesh size of the speci�c con�guration of the liner needs to
be determined in future research.

Krill has a relatively small body size, with the maximum body length caught in commercial krill trawls
being around 60 mm. Therefore, krill can swim freely through the rope and large-mesh sections.
Although krill tends to display a more limited response to stimuli presented by netting, these sections
still herd the krill into the small-mesh sections (or sections with liners) and enter the cod end. Along the
path from the mouth area to its small-mesh part, the krill density increases by about 8-fold to 16-fold
compared with its concentration outside the trawl. In this study, we found that fewer escapes occurred
during the day hauls in shallow �shing depths compared to at night in deep �shing depths. Moreover,
the escape intensity of the krill was length-related.

Fig. 2: The absolute frequency of hauls (left vertical ordinate) and the
frequency (right vertical ordinate) for the weight of the krill in the
pocket net at location 1. Adapted from the original.
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Krill swarms in small areas could be classi�ed according to the diurnal cycle (day-night) and the layer
of the swarm. This classi�cation also showed some separation based on krill size and maturity, but
such a separation was not obvious. This discovery was con�rmed by our �nding that there were no
signi�cant differences in the body length frequency of krill retained in the cod end between the day and
night. However, there was a signi�cant diurnal difference in the percentage similarity index of body
length composition between the pocket net and the cod end. The frequency of small krill individuals of
less than 30 mm in body length collected in the pocket net was signi�cantly higher during the day. Data
analysis also showed that the diurnal (day-night) pattern signi�cantly in�uenced the escape intensity of
the krill and that the escape intensity of the krill decreased with increased �shing depth.

These �ndings suggest that the daily pattern and �shing depth affect the escape intensity of krill due to
the visual reaction of krill to the netting panel. Similarly, trawl netting exerts visual pressure on the krill,
forcing them to move away from the netting panel. During the day in shallow �shing depths, krill can
see the twine of the netting more easily and keep away from the netting. Conversely, krill would fail to
perceive the netting due to low light levels, which reduce visual clues regarding netting presence. Thus,
krill are more likely to contact the netting and enter the pocket net of the haul in deep water at night.

Fig. 3: The body length frequency of the krill collected in the pocket net
and the cod end during the day and night. Adapted from the original.
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We also found a positive correlation in the weighted mean body length of krill between the pocket net
and the cod end. However, the weighted mean body length of the krill in the pocket net was signi�cantly
smaller than that in the cod end of the same haul. These �ndings indicate that visual stimulation
affecting krill escape was body length-related. Previous studies showed that krill often react with a tail-
�ip response, darting backward by tail-swimming at a high speed away from the stimulus, with the
backward velocity positively related to the body lengths of the krill. Larger individual krill have better
response capability and swimming speed than smaller ones. Thus, larger krill can move away quickly
and avoid contacting the netting. Therefore, the frequency of krill over 30 mm in the pocket net at
location 1 was less than that in the cod end. Along with the general trend, the escape intensity of the
krill decreased with the increase in size of the cod end, although there was a slight increase when the
weighted mean body length of the krill was over 38 mm.

Fig. 4: The percentage similarity index (PSI) of the body length
composition for krill from the pocket net and the cod end between the
day and night (Note: The cross line is the mean value mark; The dots
are value points). Adapted from the original.
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Perspectives
This study investigated the escape intensity of krill that passed through the large mesh at the front end
of a commercial trawl. The results showed that a substantial fraction of krill escaped in the front large
mesh section of the trawl body. In addition, the 16 mm mesh size of liners in the front part effectively
reduced catch losses. Therefore, almost no krill over 30 mm escaped through the mesh opening
entering the pocket net at location 2. Moreover, the retention probability of the krill in the cod end,
particularly for larger individuals, was higher during the day than at night.

These �ndings provide insight into the design of krill trawls and indicate that liners should be equipped
from the front part of the trawl body. Meanwhile, the mesh size and arrangement of liners in krill trawls
still need further investigation to determine the quantitative mesh size of the liner in different sections
of the trawl.
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