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What do we mean by selectivity?

Ability to retain
* Taget species
* Target sizes
while releasing the others,



What do we mean by selectivity?

releasing the others,
n‘ possuble unharmed'




Why do we study selectivity?

* To reduce capture unwanted species and sizes in commercial
fisheries,

 To better understand how we exploit the resources,

» To estimate the population length distribution of a fishery from
g:ofmmerézlal catch data, from which, age distribution can also be
inferred,

» To correct potential bias of the sampling gear data collected
during research vessel surveys,

» To be able to quantify the expected changes resulting from the
implementation of a new gear or mesh size,

» Just for the sake of publishing something



Multi-speciesproblet
136 Species ™=
30 Species Markewabie..







Discard in NE Med demersal tarwling

For 1kg of fish in the market, about lkg

For 3 fish in the plate, about 7 fish or other marine animals






Observer: Siilleyman OZDEMIR (Western Black Sea_Sinop)
Date: 01-08.09.2019
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Overall aim is to ensure sustainable stocks

 One of the management options

»To improve selectivity

» Ideally we want to catch the fish

» Once they have had a chance to spawn
» When they have reached the reasonable weight



Size selection?

* To retain large fish
* Allowing small fish to escape

* But its usually not a simple sieving proccess
* Most fish react to the gear
« And this reaction is variable for

Different species

Different sizes

Under different conditions
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Figure 1. 3 Schematic representation of a demersal trawl in action. Components important n
eliciting behavioural reactions of fish are shown (modified from Wardle, 1993 by Gosden, 1994)
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showing behavioural reactions of fish in response to components of a demersal
reaction distances for fish with a visible sighting distance of approximately

16m (from Wardle, 1993).

Figure 1. 4 Plan
trawl. Broken lines show



FGCTO r'S fo@CTing behaViO U r.in relation to fishing operation

» Size of the fish

* Condition of the fish

» Water temperature

» Visibility of the gear componets
» Towing speed

« And many others but probably in another seminar
« Important to know all these factors changes spatially and temporaly

« Knowing these effects gives us tools to better understand and improve selectivity
(and catchability)



How do we estimate size selectivity?

e There are several methods

* But the principal is the same, you are trying to learn

« What enters (population)
« What retains (catch)
at each size class
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Incase of demersal trawls we focus on the codend
And most commonly use the ‘covered codend method’




How to estimate selectivity parameters?

- CODEND
* Measure each fish
* Count number N of fish at each length

« COVER
* Measure each fish
» Count number n of fish at each length

Proportion retained = N/(N+n)
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large mesh codend

Trouser trawl
small mesh codend

Jl‘-.. Twin trawl

Paired Gear
Methods

Also allow catch comparisons




Effect of codend design on selectivity

Mesh size

Mesh shape

Square mesh codends, panels or windows
Twine diameter

Knot type

Meshes round circumference
Strengthening/Protection bag

Twine materials

Double codends



Mesh size increase



How to measure mesh size?
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Mesh shape



Mesh shape
A/

Towing Direction

« Square mesh . T90 mesh
* Turned 45° e Turned 90°



Diamond and square mesh codends
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Square mesh panels

* Square meshes (left) are open
* Diamond meshes (right) are closed

« Small herring are escaping

From Ferro, 2006



Wider angle of mesh



Mesh shape should suit fish shape
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Figure 11. Lateral and crossectional views of red mullet (a) and annular
sea bream (b). Tosunogluet al., 2003



Twine diameter

From Ferro, 2006



Knot type

. Hand-woven (left) and machine-woven (right) codends. Eryasar et al., 2014
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Netting material

Poliamid (PA, soft)

Polietilen (PE, stiffer)

i






Factors effecting selectivity
Take away messages

* If only some are controlled by laws, fishermen can manipulate the others

* Because they will want to minimise the commercial loss
* Therefore, it is important to know commercial loss while studying selectivity

* Because it also changes with
* Fishing ground
« Season
* Market conditions
« Enforcement
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boats working in the Mersin Bay trawl fishery use traditional gears with 44 mm mesh size hand-wowven
slack knotted codends in which approximately 50% of the catch by weight and 70% by numbers are dis-
carded. The present study compares size selectivity of a commonly used hand-woven codend and three
alternative machine woven codends (40 mm square mesh; 44 mm and 50 mm diamond mesh) for seven
commercial species: red mullet (Mullus barbatus); brushtooth lizardfish (Saurida undosguamis); com-

ﬁi:f;d;m“w mon pandora (Pagellus erythrinus); goldband goatfish (Upeneus moluccensis); Randall's threadfin bream
Hand-woven codend (Nemipterus randalli); green tiger prawn ( Penaeus semisulcarus); and speckled shrimp ( Metapenaeus mono-
Square mesh ceros ). A total of 87 hauls were conducted using a covered codend method in 201 1. Short term commercial
Commercial loss loss for 31 marketed species resulting from switching from the commercial codend to each alternative
Mediterranean codend, was estimated. Results show that size selectivity of the commercial codend is rather poor for

almaost all the marketed species. The 40 mm square mesh codend is the best alternarive for the majority
of the marketed species in terms of releasing juveniles. We estimate a commercial loss of 17% in landing
values if this codend is used.
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Red Mullet- East Med

100%

400

75% -

percentage

50% -

Retantion

25% -

- 350

- 300

- 250

- 200

- 150

- 100

- 50

0%

10 15
Total

——CD44 8.24 cm
S40 1394 cm
"\‘ ---- Total
MI:‘S&\1\3cm
20 25 30

length (cm)

35

Frequency




Commercial and 40 mm Sq Mesh codends
Upeneus molucensis (Goldband goatfish)
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Table 4
Income (€) from commercial codend and economic loss in case a switch from commercial to test codends.

Marketed species (D44 S40
Unit price(€/kg) Weight(kg) Income(€) CRTCD44  Income(€)

Sepia officinalis 1.90 64.38 122.46 1.00 122.46
Saurida undosquamis 2.00 47.24 9428 022 2079
Penaeus semisulcatus 843 5264 44374 1.00 44181
Mullus barbatus 3.93 4437 17446 0.69 11988
Metapenaeus monoceros 2.96 1479 43.80 0.60 26.35
Pagellus erythrinus 1.79 1.7 2093 0.89 1855
Upeneus moluccensis 264 757 20.00 0.05 103
Loligo vulgaris 446 944 42.10 1.00 42.10
Trachurus trachurus 0.82 59 485 034 164
Boops boops 0.62 6.32 393 037 143
Melicertus japonicus 5.12 5.1 26.11 097 2543
Solea solea 3.59 451 16.18 1.00 16.18
Chelidonichthys lucernus 0.55 231 1.27 1.03 131
Sparus aurata 250 37 9.26 1.02 946
Spicara smaris 0.40 an 124 032 040
Merluccius meriuccius 264 3.02 797 099 793
Lophius budegassa 2.74 278 761 1.00 761
Nemipterus randalli 1.86 1.58 294 0.13 039
Melicertus kerathrurus 5.12 215 11.01 0.86 942
Liza carinata 0.49 1.76 0.85 031 027
Liza ramada 0.43 1.18 050 0.90 045
Pagellus acame 1.10 091 1.00 063 063
Pomatomus saltatrix 3.83 0.62 237 0.66 157
Chelon labrosus 0.43 054 023 0.66 0.15
Diplodus annularis 0.57 05 029 1.00 029
Sphyraena sphyraena 264 0.18 048 1.42 067
Mullus surmeiatus 10.26 0.27 277 093 258
Dentex macrophthalmus 1.56 0.1 0.16 0.66 0.10
Upeneus pori 0.85 0.13 0.11 0.00 0.00
Serranus cabrilla 0.59 0.04 0.02 030 0.01
Scomber japonicus 0.85 0.02 0.02 1.00 0.02
Total value (€) 106292 88090
Catch value per hour (€) 2146 17.78

Loss (%) 17.13
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Can Shifting Codend Mesh Shape and Mesh Size Increase the Size
Selectivity of Red mullet (Mullus barbatus) in the Black Sea?
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Table 4. Results of previous selectivity studies and the current work for red mullet in Turkey

References Matertal Mesh Size Mesh Shape Lsg(cm) SR (cm) Study Area
Zengin et al., (1997) 36 D 12.54 2.34 Black Sea
40 D 13.22 3.18
44 D 13.79 3.23
Geng et al., (2002) 28 D 10.03 Black Sea
40 D 10.91
Ozbilgin and Tosunoglu, (2003) PE 40 D 9.00 2.30 Aegean Sea
40 D 10.10 2.30
Ozdemir, (2006) PE 40 D 12.01 3.50 Black Sea
32 SMP 11.64 2.93
36 SMP 12.32 3.21
40 SMP 12.91 3.20
- SMP 13.37 394
Kavkac, (2007) PE 40 D 11.80 3.00 Aegean Sea
40 N 13.90 2.40
40 T90 15.20 1.80
40 RC 14.40 1.70
Demirci, (2009) PE 44 D 13.80 2.50 Eastern Mediterranean
40 S 14.00 3.20
50 D 17.60 7.20
Atesetal, (2010) PE 40 5 14.20 3.10 Eastern Mediterranean
Avdmetal_ (2011) PE 40 5 14.30 2.30 Aegean Sea
50 D 15.30 4.40
{'_')zbi]gin etal (2015) PE 44 DH 7.10 6.70 Eastern Mediterranean
PE 40 S 14.10 2.60
- D 8.40 5.20
50 D 12.10 4.70
Current paper PE 40 D 9.79 22 Black Sea
40 T90 10.29 1.92
36 S 10.59 1.11
40 S 11.89 1.26

[Lzo (cm), length at 50% retention; SR (cm) selection range; PE, polythene; D, Diamond mesh codend; S, Square mesh codend; SMP, Square
Mesh top Panel codend; N, Narrow codend; T90, 90° Tumed-mesh codend; DH, diamond hand-woven codend; RC, Rigging Codend]
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Abstract

Bottom trawl fishery is carried out intensively throughout the season in the Black sea.
For this reason, the selectivity effects of five codend with different mesh size, shapes
and escape panels (commercial (40D), 50 mm diamond-shaped (50D), and 40 mm
square-mesh (40S) and radial square mesh escape panels (RSEP) which were added
to the front and back section of 40D) were investigated. Using a commercial fishing
trawl, 44 valid hauls were carried out from August 23 to October 24t 2016 on the
Sakarya coast to the South west of the Black Sea. The Lso value of commercial cod
end was calculated as was 12.9 c¢cm for Mullus barbatus (red mullet), and was
improved in cod ends with RSEPs. Further, the Lso values obtained from the other
cod ends were found to be very high (40S: 15.62 cm, 50D: 15.24 c¢m). It was noticed
that none of the cod ends showed sufficient selectivity for bluefish (Pomatomus
saltatrix), which was caught as bycatch. The comparative account of the findings of
current study with the previous studies advocates that the cod ends need to be made
from PA netting and RSEP should be applied for more escape area.

Percent Retention (%)

Total length (cm)




http:/ /www.egejfas.org Su Uriinleri Dergisi (2019)
Ege Journal of Fisheries and Aquatic Sciences, 36(3), 301-311 (2019) DOl 10,127 14/egejfas.2019.36.3.11

RESEARCH ARTICLE ARASTIRMA MAKALESI

MLS Lo
13em 45cem

100 ~
Comparison of selectivity of the trawl codends for whiting -
(Merlangius merlangus euxinus) in the Black Sea
50 A
Karadeniz'de Mezgit (Merlangius merlangus euxinus) avcligindaki
- - L] - - 25
trol torba seciciliklerinin karsilastiriimasi
0
Mustafa Zengin' e ilkay Ozcan Akpinar? ¢ M. Hakan Kaykac®' e Zafer Tosunoglu® oo
'Central Fisheries Resparch Institute. Trahzon. Turkey httos:/farcid am/A000-0002-0243-1437 % | 28 :
' =
S 50 - =
v Vi A = e
100
40D o
75
UL L L S TTTTTTTTTITTTTT] ¥ LLLLY .
4 10 11 12 13 14 15 16 17
Total Length (cm) <l
0 0

Figure 3. An illustration of the confidence intervals of the L_, values in the codends

5 6 7 8 91011 1213 14 1516 17 18 19 20 21

Total length (cm)

Figure 4. Individual (grey line) and mean selective curves (black line) with L_; values for
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Table 4. Results of previous selectivity studies and the current work for whiting in the B

References Material Mesh size Mesh shape .
PE 36 D 13.1 5.10
PE 40 D 14.8 4.20
Zengin and Dizglnes (1999)
PE 44 D 15.1 4.20
PE 40 5 154 3.90
PE 28 D 10.76 3.43
Geng et al. (2002) PE 32 D 12.68 5.42
PE 40 D 13.54 3.32
PE 40 D 12.57 3.45
Ozdemir et al. (2012 PE 38 5 12.71 312
PE 40 5 13.55 3.70
PE 40 D 10.18 2.59
Current study PE 36 5 13.55 1.61
PE 40 5 15.74 1.81
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Figure 1. Individual and selection curves for square mesh panel installed codends and conventional codend in February and
March. Length-frequency distributions of whiting that entered the codend and escaped are also in the figure.



Black Sea Rapa BT Survey: Selectivity Study

Conducted by SUMAE in Trabzon
Survey gear 72 mm mesh size

Cover net 11 mm mesh size
10 valid hauls hauls in Nov-Dec 2020
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Black Sea Rapa BT Survey:Selectivity Study

* Survey gear 72 mm mesh size
 Cover net 11 mm mesh size
* 85 hauls in Spring 2021 Survey
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A novel grid-net design to eliminate bycatch in beam trawl fishing for the
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Abstract

Beam trawl fisheries in the Black Sea target the veined rapa whelk (Rapana venosa) while other species of fish and crabs are re-
turned to the sea dead or alive. Smaller bivalves and crabs are also packed with the catch without elimination. In this study, novel
grid-net designs (GNDs) with two different bar spacings were tested to reduce the bycatch. Thirty hauls (15 hauls for each bar
spacing) were carried out in the south-castern Black Sea between 17 and 26 August 2017. Bycatch compositions were compared
by towing a commercial diamond mesh and one of the grid-net beam trawls simultancously onboard a commercial vessel. There
were statistically significant (p<0.01, 78% and 83%) decreases in the mean bycatch weight for 20 mm and 30 mm grid-nets,
respectively. The estimated commercial loss was 14% in the 20 mm GND and 39% in the 30 mm GND in the landing values as
compared to the commercial gear. In conclusion, the use of grid-net design for beam trawl fishing in the south-eastern Black Sea
can significantly reduce the bycatch of most benthic species. There is a trade-off between the reduction in the bycatch and some
commercial loss, which could be offset with some compensation to fisheries, such as an extension of the fishing season.



g. 3: Grid-net design.

7ig. 2: Commercial beam trawl.
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Fig. 5: Length-frequency distributions of the veined rapa whelk (Rapana venosa) for 20 mm GND (A) and 30 mm GND (B) with
first maturity size (FMS (vertical line). GLMM modeling of the size of the veined rapa whelk for 20 mm GND (C) and 30 mm
GND (D), showing differences in the catch at length. Catch ratio of 0.5 (horizontal line) indicates commercial and experimental
gears catch at equal numbers. The solid line indicate the mean, the grey band is the 95% confidence level. The vertical line shows
the length below which the reduction of the catch is significant.



CONCLUSIONS

Questions regarding commercial loss

Are there enough large fish to catch with selective codends?
Can the fleet be compensated for commercial loss?
What happens to the escaping fish (issue of gear conflict)?



CONCLUSIONS
Methodology
To better understand the selectivity

* Many different methodology can be used in
v'Research vessel
v'Flume tanks
v’ Aquariums
v'Computer models ..



CONCLUSIONS

» Work with fishers (Design-Test-Develop together)

* Develop devices easy to handle and maintain, and cheep to install
* Do not penalise fishermen by reducing catches of marketablefish
» Increase the controls, make sure all the fleet complies.

* Remember lll
* What works in one fishery, may not work in others
* What is acceptable to one group of fishermen may not be to another



CONCLUSIONS
* The problem

» With cooperation between the industry and the researchers,
* NGO's can provide significant contributions to increase

* the recognition of the problem and

* the advocacy of the solutions



earn or hope

L

If escaping fish survives
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There may be easier
Ways to reduce
fishing mortality!

Take commercial loss
into account!

Do not assume
all escapees
will survivel
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