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The performance of a Square Mesh Pannel
in the Bay of Biscay Nephropstrawl fishery.
Alain Biseau — Ifremer Lorient

Warning : This note presents the conclusion ofralysis performed by Ifremer in 2008 on
the experimental data collected by the French fiske organisation in 2003-2004. This
could be considered as a scientific review of threctusions of preliminary reports
(d’Hardivillé C. and T. Guigue in CNPMEM report)

A cooperative program between French fishermentecithologists from Ifremer was
conducted in 2003-2004 to test on a large scaleégwdesigned to reduce by-catch of
undersized hakes. Three kind of selective devicae tested: square mesh panel (SMP),
diamond mesh panel and large mesh (150mm) in thgsrand back). Some (but very few)
trials using a 100mm mesh size in the cod-end aisieconducted.

116 trips were realized using commercial vessels fvarious ports of the Bay of Biscay.
This represents 540 days at sea and 1557 haulsefovhole program.

Only the results of the SMP experiments are presenere.

Methodology of the experiment
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Figure 1: Dimensions and position of the squaremnpasel

All the 30 commercial vessels used for these erpants were equipped with twin nets. One
of the nets was modified with the selective devit@e the other remained standard.
Observers on board collected information on thelcat hake in term of quantity and length
frequency for both nets.

The SMP was tested during 69 trips (using 22 vesseld 901 hauls.

It should be kept in mind that these experiment&meen conducted during commercial
trips. Therefore there has been a constant compeobh@tween the need to carry out the
experiments under scientific standards and theadipeal constraints due to the commercial
activity. It may have occurred that the two trawksre not exactly the same, but when
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substantial differences appeared, either the exgerti was not conducted or has been rejected
afterward.

785 hauls were considered as valid and kept foatfaysis (Figure 2).
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Figure 2. Spatial distribution of the fishing opera with SMP

Data analysis

Among the valid hauls, a first analysis was caroatlto investigate any relationship between
the observed escapement and the number of undkfskes in the haul. The second step
was to set a threshold (number of undersized hakibe standard trawl) above which the
haul was considered in the final calculation of ittean escapement.

The escapement rate is defined as followed:

% escapement = (sum of undersized hakes in thdasthtrawl
— sum of undersized hakes in the trawl with SMP)
/ (sum of undersized hakes in the standard trawl)
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Selection of the haulsretained for analysis

Among the valid hauls, the number of under-sizddeban the standard haul varies from 0 to
3085 (Figure 3), with a mean of 166 undersized siglez haul and a standard deviation of

228. It should be kept in mind that because théshzad variable duration, no comparison
could be made among the hauls.

Distribution of under-sized hakes in the standard trawl
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Figure 3. Frequency of under-sized hakes in thedsta trawl

In order to see if there is any correlation betwienlevel of escapement and the number of
undersized hakes in the standard trawl, and toepiteany increase in variability when
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including low-significant data in the analysis, tig 4 shows the distribution of the level of
escapement depending of the number of undersizezsha the standard haul.

Distribution of the escapement
with the number of under-sised hakes in the standard trawl

200%
+  100%
E 0% ‘e 4 o
® -100%
8 -200%
@ -300%
S -400% Outlier haul with 3085 undesized
X 500% 2 hakes excluded from the are

'600% T T T T T T T

0 200 400 600 800 1000 1200 1400
number of fish

200%

100% -
= 0% -
2 )
g -100% -
o
8 -200%
3
« -300% -
o
R -400% e Zoom on the hauls with less than

* undersized hakes
-500% -
-600% -&
number of fish

Figure 4: Distribution of escapement values veteasnumber of under-sized hakes in the
standard haul.

The escapement of these under-sized hakes varas{600% (with an outlier at —3100%) to
+100%. The ‘negative’ escapement means that there more undersized hakes in the trawl
with the SMP than in the standard trawl.

It is quite clear from this figure that there is significant relationship between the
escapement and the number of fish. However thedighow that very high negative level of
escapement have occurred for the hauls with théleshaumber of under-sized hakes in the
standard trawl.
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Effect of the threshold
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Figure 5.: Effect of the threshold on the numbeurdersized hake in the standard trawl to
keep the haul information, on the results.

It is clear from Figure 5 that the mean of the peoaent values for each haul tends to
increase when the threshold is set higher towdrelsot/erall mean’ (ratio of the sums over
the considered hauls). Looking at the standardatievi plot and given the relative stability of
the values, there is no clear indication to fix lgweel of the threshold. Therefore a threshold
was set, arbitrarily, at 10 under-sized hakes énstlandard trawl, and 656 hauls were kept for
the final analysis.

Final escapement estimates

It has already been said that it happens thatuh#er of undersized hakes is higher in the
selective trawl than in the standard one. Thikésdase in 23% of the hauls when considering
all the valid hauls with undersized hakes in tlamgard trawl. This percentage is 21% when
applying the threshold at 10 to select the hautsl iis the analysis.

The escapement varies largely from one haul tonenoThe way to incorporate this
variability in the results is to average the esoaga for each (valid) hauls and to calculate
the associated coefficient of variation. The averagcapement is 21.3% with a coefficient of
variation of 197%.

A way of smoothing the results is to consider tina ®f all the experimental (valid) hauls.
The overall mean (escapement calculated on theo$dine hauls) gives an overall
escapement of 26.0% for hakes under the MLS. Anadivescapement of 19% is also found
for the commercial hakes (mostly for lengths betw2e and 33 cm).
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Length distributions

The length distribution of the hakes for the staddeawl and the one with the SMP are given
in Figure 6. It shows that more than an improvenaéhe selectivity towards hake, the SMP
acts like a decrease in the efficiency of the gear the smallest lengths. The modes in the
length distributions of the catch of hakes are htyithe same (18cm) with and without SMP.
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Figure 6: Length distribution of hake in the caticdm the standard and with SMP trawils.
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Hauls with positive escapement only
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Figure 7: Length distribution for the hauls for wihithere is an escapement (top) and for the

ones for which there are more undersized hakdwirstlective’ trawl than in the standard
one.

These two figures show that, when there is an asgrén efficiency due to the SMP, this
mostly apply on length from 10 to 21 cm.
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On the other hand, when it works as expected, ke Bads to an escapement more or less
constant on all sizes smaller than 30cm. Thisabably because this escapement through a
SMP at the top of the baiting is based on a dynd&m@aviour of the fish.

Asamatter of conclusion, it could be said that the use of a Square Mesh Panel decrease
the efficiency of the gear on the smaller sizes (roughly lessthan 30cm), leading to an
overall reduction of the catch of undersized hakes by 26%.

However, thereisa high variability from one haul to another (average of the escapement
for each haul of 21%, with a coefficient of variation of 200%).



