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Figure 4. A weighted Kaplan-Meier plot of test and control plaice survival probabilities

Figure 5. A weighted Kaplan-Meier plot of test plaice survival probability by vitality category
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Table 3. Observed and estimated total plaice survival after 15 days monitoring

Test

Vitality 1 27 20
Vitality 2 41 12
Vitality 3 17 2
Vitality 4 3 0
Total 88 34
Control

Table 4. Environmental data
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28

74

29

12

37
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At sea parameters

Number of hauls

Air temperature range (mean) in °C

Sea surface temperature range (mean) in °C
Sea-surface salinity range (mean) in ppt (%o)
Sea-bottom temperature range (mean) in °C
Wave height range (mean) in m

Wind speed range (mean) in knots

Onshore parameters

CT room temperature range (mean) in °C
Holding tanks temperature range (mean) in °C
Holding tanks salinity range (mean) in ppt (%o)
Holding tanks dissolved O, range (mean) in mg/1

Holding tanks % dissolved O, range (mean)
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18-24 (21.0)
14.9-18.0 (16.4)
36.0-36.5 (36.3)
11-12 (11.4)
0.3-1.4(0.7)

5-20 (12.7)

9.2-11.8 (10.3)
13.0-16.6 (15.3)
25.0-36.0 (30.4)

3.9-23.3 (8.4)

44.3-265 (98.4)

4
18-21 (19.8)
15.8-17.0 (15.9)
35.5-36 (35.9)
11-12 (11.4)
0.3-1.4(0.9)

8-20 (14.4)

9.2-11.8 (10.1)
13.0-16.6 (15.3)
25.0-33.0(29.7)

6.0-11.0 (8.0)

72.7-133.0 (96.1)



Discussion

Table 5. Summary of plaice survivability studies in north western waters

Otter (fish and squid) 66-133

Otter (skate and ray) 78.0

Otter (fish and squid) 45.2
66.6

Otter (plaice and sole) 360 43.0

Sp: Spring; Su: Summer; W: Winter; A: Autumn

110-285 Catchpole et
al., 2015
Sp 165-285 7f 7f.g Smith et al.,
2015*
Su 45-141 7d Morfin et al.,
A 60-115 7d 2017~
Su 174-183 7b 7b,c Oliver et al,,
7a 2018

7j-k

*Based on survival rates by vitality code in Catchpole et al,, 2015

The 43% plaice survival rate at the point of asymptote
after 5 days observations compares well with other plaice
survivability studies on board otter trawlers in north western
waters (Table 5). Morfin et al. (2017) estimated a summer
survival rate of 45.2% for plaice in ICES Division 7d. That
estimate was obtained by applying survival rates by vitality
categories in an English captivity experiment for plaice
caught in 7e to observed vitalities on board French vessels.
The English survival estimates were obtained by extending
the survivability analysis of fish observed in captivity over
5 days in order to reach a plateau or asymptote related to
long-term survival (Catchpole et al,, 2015).

Although calculated by different means, the similarity in
results between the current study and Morfin et al. (2017)
suggests a reasonable level of consistency in survival of
plaice in summer otter trawl fisheries in North Western
waters. Air and water temperature are known to be highly
correlated with plaice mortality (Kraak et al,, 2018). Hence,
the current study which was conducted when air and water

temperatures were at their highest is a worst case survival
scenario. It is highly likely that a higher survival rate would
be obtained if the current study was repeated during winter
months. This is corroborated by the higher plaice survival
rates of 62.8 to 78% estimated during autumn, winter
and spring in north western waters (Table 5). Sea surface
temperature data collected during the trial (Table 4) and
from a national database (Table 6) shows that summer water
temperatures are higher than the Celtic and Irish Seas which
bodes well for the application of study results to those areas.

Spinous Nephrops are known to negatively impact fish catch
condition (Karlsen et al, 2015). We excluded hauls with
Nephrops catches from our analysis due to a substantially
higher plaice mortality rate. The 2019 north western waters
discard plan defines fisheries on the basis of fish species and
Nephrops catch compositions. Hence, tailoring a LO plaice
survival exemption to otter trawlers targeting fish species
would be practical and achievable from a management
perspective.

Table 6. Average sea surface temperature data from the Irish Weather Buoy network of stations compiled from 2015 - 2017 http://

data.marine.ie/Dataset/Details/20972

January 10.89
February 10.79
March 10.50
April 11.08
May 11.50
June 12.94
July 14.40
August 14.86
September 14.77
October 13.93
November 12.99
December 11.74

Plaice survivability in the Irish otter trawl fishery

10.65 10.28

9.21 9.10 7.40

9.02 8.44 8.195
9.99 8.74 10.02
11.74 10.01 12.04
14.27 12.46 14.57
15.56 13.48 15.90
15.64 14.06 16.13
15,33 14.43 15,53
14.37 14.17 13.28
13.09 13.20 11.02
11.48 11.41 9.58
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Vessels targeting Nephrops with highly selective gears can
substantially improve fish survival during the capture process
and should be considered for inclusion in a plaice survivability
exemption. For example the Swedish grid and SELTRA have
been shown to reduce flatfish catch weights by 90% and 69%
respectively in the Irish Sea (Cosgrove et al,, 2016; Tyndall et
al, 2017). A more detailed examination of data collected in
these trials revealed that the grid reduced plaice and sole
numbers by 82% and 77% respectively compared with a
standard trawl. The SELTRA reduced plaice catches by 79%
compared with a standard trawl. No sole were caught during
the latter trial. Escapement in these devices occurs before
they enter the codend, where the risk of damage is highest
(Suuronen, 2005) so the level of survival amongst escapees
is likely to be excellent. Under the 2019 discard plan, vessels
operating in certain areas or availing of a survival exemption
for Nephrops are generally required to use highly selective
gears which could assist in simplifying management of a
survival exemption for plaice and sole in these gears.
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