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Abstract

Size selectivity of sorting grid was studied for Common pandora in the Gulf of Antalya. Trawling’s were carried out in
October - December 2012, with a traditional bottom trawl net (600 mesh around the mouth). The fish totally retained in
upper codend (catches) and bottom codend (escapes) were used to estimate the selectivity. Selectivity data analyzed as
covered cod-end method by means of a logit function of Maximum Likelihood Method. The Kolmogorov — Smirnov test
(KS — test) was applied in order to determine the difference between size groups of escapes and catches codends. The
percentages of the total catch in terms of weight were 56% retained and 44% escaped. Mean Ls, value of common
pandora was calculated as 14.47 + 0.27 cm. Total weight of common pandora caught in hauls was 29.937 kg. The
results confirm that using sorting grid fixed mesh codend gave higher Ls, value than size selectivity studies with

different mesh size and shapes.
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INTRODUCTION

The common pandora, Pagellus erythrinus
(Linnaeus, 1758), is a member of family
Sparidae and an important commercial food
fish in the Mediterranean region. It is
distributed in waters of the continental shelf of
the northeastern and central-eastern Atlantic
Ocean, from Norway to Guinea-Bissau
including the Mediterranean Sea and the
Madeira, Canary and Cape Verde Islands
(Coelho et al., 2010). This species is caught
with bottom trawls, beach seines, on line gear,
traps (Canary Islands), trammel nets, gill nets,
bottom long lines and hand lines (Russell,
2014). The minimum landing size for this
species is 15 cm in Turkey and in the
Mediterranean (Ozbilgin et al, 2012). It can
grow up to 60 cm but its usual length in catches
is 10 to 30 cm (Bauchot and Hureau, 1986).
During the MEDITS expedition, the range was
from 4 to 27 cm (average value 14.72 cm)
(Vrgoc¢, 2000), in the same area. Generally,
longer fish were caught in deeper water
(Adriamed, 2010).
According to FAO
production of P.

statistics,
erythrinus was

the global
15.000

tonnes/per year in 1963 - 1968. After that date,
it was subsequently decreased significantly
since 1987 to 2007 to about 4.500 tonnes per
year. (Coelho et al., 2010)

Improved selectivity can be achieved in
different ways, by modifying the gear design
and/or operation and by using alternative
fishing gears. In trawls mesh size and by
inserting filtering grids in front of codend is a
well-known measure to regulate the size of
captured organisms. Successful separation of
targets and non-targets species can also be
achieved by using grid devices (Valdermarsen,
2005).

Gulf of Antalya is predominantly overfished by
vessel from Iskenderun and Mersin. Most of
commercially fish species live at a depth of
30-200 m. Mullus barbatus barbatus Linnaeus,

1758 (Red mullet), Mullus surmuletus
Linnaeus, 1758  (Surmullet), Upeneus
moluccensis  (Bleeker, 1885) (Goldband

goatfish), Saurida undosquamis (Richardson,
1848) (Brushtooth lizardfish), Boops boops
(Linnaeus, 1758) (Bogue), Pagellus erythrinus
Linnaeus, 1758 (Common pandora), Spicara

flexuosa (Linnaeus, 1758) (Picarel), are main
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demersal commercially important species of
Mediterranean coast of Turkey.

This is first selectivity study for Common
pandora by using horizontal bar spacing from
the eastern Mediterranean Sea. Although, there
are many selectivity studies carried out by
using different shape (diamond, square,
hexagonal) and sizes (40, 44, 50 mm) of
codends in the Mediterranean coast of Turkey
(Ferretti and Froglia, 1975; Kinikarslan, 1976;
Livadas, 1988; Jukic and Piccinetti, 1988;
Gurbet, 1992; Stergiou et al., 1994; Gurbet et
al., 1997; Lok et al, 1997, Toka¢ and
Tosunoglu, 1997; Tosunoglu et al., 1997;
Tokag et al., 1998; Tosunoglu, 2000; Akyol et
al., 2000; Kiacigil et al., 2001; Fiorentini and
Leonori, 2002; Ozbilgin and Tosunoglu, 2003;
Tosunoglu et al., 2003), there are no selectivity
study by wusing sorting grid in the
Mediterranean coast of Turkey.

In this study, size selectivity of sorting grid for
common pandora in the gulf of Antalya, eastern
Mediterranean.

MATERIALS AND METHODS

A total of 14 hauls were conducted in the Gulf
of Antalya (northeastern Mediterranean Sea), at
depths of 30 — 200 m (Figure 1), with a
traditional bottom trawl net (600 mesh around
the mouth).

TURKEY

——

36.840724°N

36.827437°N
30.935353°E

31.072305°E
36.816852°N

274N
peSIEan 31.048630°E

30.887438°E

N
Gulf of Antalya \

70 km
S IS S —

Figure 1. Study area for selectivity study conducted in

bottom trawl fishery

The towing speed varied between 2 and 3
knots. The mean effective towing duration was
106 min (range 90 — 120 min). The research
vessel (R/V Akdeniz Su) has a length overall of
26.5 m and 2 x 450 HP engines. Sorting grid
was attached aft belly of the net. After each
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haul, fishes caught from both codends were
sorted by species and were separately weighed.
The fish totally retained in front of the grid and
collected upper codend (catches), and bottom
codend (escapes) were used to estimate the
selectivity (Figure 2, 3). All taxa were
determined to the species level whenever
possible and the respective weights recorded
from the codends. All individuals (without
using sub-samples) were immediately weighed
(total wet weight) to the nearest 0.1 g and
measured to the nearest cm in the laboratory of
the research vessel.

Grid system

PA 17 mm

PA 17 mm

0.5m 45

by Escapes codend

Figure 3. Sorting grid fixed bottom trawl net
used in the study

Selectivity curves of the individual hauls were
obtained by fitting the logit function: r(/) = exp
(vi + v2l) /[1 + exp (v; + v2l)] by means of the
maximum likelihood method as given in
Wileman et al. (1996), where the parameters v,
and v; are the intercept and slope of the linear
logistic function, respectively. The mean
selectivity curves were estimated from the
individual hauls which were fitted taking into
account the between haul variation. The
Kolmogorov — Smirnov test (K - S test) was
applied in order to determine the difference



between size groups of escapes and catches
codends (Aydin et al., 2007).

RESULTS AND DISCUSSIONS

Selectivity of sorting grid for commercial fish
species was studied in the gulf Antalya. The
present study is first selectivity study by using
horizontal grid bars for Common pandora in
the gulf of Antalya, Turkey. Total 14 hauling
were carried out during the trials and a total
weight of 29.937 kg Common pandora was
caught (Table 1).

Table 1. Weights, numbers, and percentages of total
numbers of common pandora retained in codends

Species Amount
Common Pandora
Weight in catches codend (kg) 19.087 (67%)
Weight in escapes codend (kg) 9.442 (33%)
Number in catches 358 (56%)
Number in escapes 279 (44%)

Table 1 shows the weight and number of the
investigated species. Other species usually

present in the catch were Solea solea
(Linnaeus, 1758), Chelidonichthys
lucerna (Linnaeus, 1758), Trachurus

mediterraneus (Steindachner, 1868), Trachurus
picturatus (Bowdich, 1825), Pagrus pagrus

(Linnaeus,  1758),  Nemipterus  randalli
(Russell, 1986), Merluccius  merluccius
(Linnaeus,  1758),  Citharus  linguatula
(Linnaeus, 1758), Chelidonichthys lastoviza
(Bonnaterre, 1788),  Spicara  flexuosa
(Linnaeus, 1758), Boops boops (Linnaeus,

1758), Serranus hepatus (Linnaeus, 1758),
Serranus cabrilla (Linnaeus, 1758), Diplodus
annularis (Linnaeus, 1758), Dentex
maroccanus (Valenciennes, 1830),  Pagrus
caeruleostictus (Valenciennes, 1830), Sillago
sihama (Forsskal, 1775), Trichiurus lepturus
(Linnaeus, 1758), Bothus podas (Delaroche,
1809) and Zeus faber (Linnaeus, 1758) from
the Gulf of Antalya.

Kolmogorov - Smirnov test showed that
differences between length groups of catches
codend and escapes codend for common
pandora wasn’t significant (K - S test, D:
0.1875; P=0.912) (p > 0.05).
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Selectivity parameters of Common pandora
The total number of 637 are taken to be
evaluated for common pandora and 358 (56%)
of these were retained on the catches codend;
279 (44%) of these were retained on the
escapes codend. While fish size groups retained
on the catches codend were ranging 11 — 22
cm, escapes codend groups were 7 — 19 cm
(Figure 4). L,5, Ls), L,s selection ranges and
selection factor are calculated for common
pandora. The results were found as L;, = 14.5
+0.27 cm, SR=2.9, SF=4.14 (Table 2).
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Figure 4. Selectivity curves and length distribution
(red line: catches; green line: escapes) of common
pandora

Table 2. Selectivity parameters of sorting grid system for
common pandora . L,s, 25% retention length; Ls, 50%
retention length; L;s, 75% retention length; SR, selection
range; SF, Selection factor; v; and v,, regression
parameters, SE, standard errors; SFM, size at first
maturity; MLS, minimum landing size

Catches 358

<MLS 41 (11%)
>MLS 317 (89%)
Escapes 279

<MLS 210 (75%)
>MLS 69 (25%)

SR 2.9cm

SF 4.14

Los 13.03 cm

Lsy+ SE 14.5+0.27 cm
Lss 15.92 cm

v+ SE 10.9+0.27 cm
v,+ SE -0.76 £ 0.03 cm
MLS/SFM 15 cm

There were found three selectivity studies for
common pandora by using different size and
material of mesh codends in the Mediterranean
coast of Turkey and 4 studies in Atlantic (Table



3). Tokag et al. (1995) was calculated Lso value
as 10.07 cm (by using 20 mm codend) and
13.27 cm (24 mm codend) in Aegean Sea.
Ozbilgin and Tosunoglu (2003) were estimated
as 10.50 cm (by using 22 mm codend) in same
research area. Both studies the hooped covered
codend method were used. Cigek (2015) was
estimated Lso value as 7 cm by using the
covered cod-end technique in Karatas, coast of
Adana.

Table 3. Selectivity parameters of common pandora
selectivity studies conducted in Atlantic and
Mediterranean Sea

Mesh/Grid Lsy (cm) Locality
N . SF
References size (mm)
40 10.8
Tokag et al., 1995 36 12.4 5
44 13.8 z
Ozbilgin and 8
Tosunoglu, 2003 2 10.5 E
Cigek, 2015 2 720 318 2
Q
Present Study 35 14.5 4.14 =
Leviet. al., 1971 40 11.8 0.89
Vrgoc, 1995 40 11.30
40 11.8 0.89
Juki¢ and Piccinetti, 41 1.8 0.89
1987 51 12.2 0.95 <
Q
55 164 090 ¢
=
65 20.5 0.91 _;:5
13.5% 7.60
16.1* 8.68
Joksimovic, 1999 17.5% 10.82
22% 15.00
35% 15.26

* knot to knot.

The Lso that we determined was 14.47 cm for a
net with sorting grid fixed 35 mm codend mesh
size in the gulf of Antalya, intermediary
between three previously reported values in the
Mediterranean Sea. Possible reasons for these
differences include the location of the research
(different seas), differences in net materials,
and different hang-in ratios (Tosunoglu and
Tokag, 1997; Tokag et al., 2004). Besides
these, the differences between Lsg sizes may be
occurred fishing the populations of different
size groups in localities or a lesser intensive
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fishing pressure on this species may have
occurred in the gulf of Antalya.

It is clear that third studies by using hooped
and covered codend methods gave lower Ls
size than present study by using sorting grid bar
fixed 35 mm codends. According to Sarda et al.
(2004) and Aydin, (2008); size selectivity
studies made with sorting grids are more
successful than size selectivity studies with
different mesh size and shapes.

Generally, it is waiting that number of fish
individuals larger than MLS retained in the
escapes codend would be expected low, in the
size selectivity studies. A total of 41 (11%)
individuals of common pandora larger than Ls
size were retained in catches codend. It is
considered that some materials having very
large size such as pet bottles, garbage bags,
twigs, tires, and very large fishes such as
stingrays and groupers may have blocked the
selectivity grids during the hauls and
individuals smaller than Lsy couldn’t pass the
bar and changed the direction and retained in
catches codend.

CONCLUSIONS

In order to improving the size selectivity of
trawl nets, square mesh codend and fixed
sorting grid bar together may give better results
for size selectivity of immature individuals and
discard species.

ACKNOWLEDGMENTS

The work reported in this paper was supported
by the Scientific Research  Projects
Coordination Unit of Akdeniz University,
Project Number: 2011.01.0111.004. The author
thanks to Mehmet GOKOGLU, A. Burgak
ARKAN, Hande KAZANCI, and the captain
and crews of “R/V Akdeniz Su” for their help
during the field work.

REFERENCES

Adria Med., 2000. Priority topics related to shared
demersal fishery resources of the Adriatic Sea.
Report of the first meeting of the AdriaMed Working
Group on shared demersal resources. FAO-MiPAF
Scientific Cooperation to Support Responsible
Fisheries in the Adriatic Sea.
GCP/RER/010/ITA/TD-02: 21 pp.



Akyol O., Tosunoglu Z., Tokag A., 2000. Investigations
of the growth and reproduction of red mullet (Mullus
barbatus Linnaeus, 1758) population in the Bay of
Izmir (Aegean Sea). Anadolu Uni. J. Sci. Tech. 1,
121-127.

Aydin C., Toka¢ A., Tosunoglu Z., 2007. Selectivity of
sorting grid with horizontal bar for hake (Merluccius
merluccius), red mullet (Mullus barbatus) and
annular sea bream (Diplodus annularis).  Ege
University Journal of Fisheries Faculty, 24, 39 — 43
(in Turkish).

Aydin C., 2008. Selectivity of horizontally sorting grids.
J FisheriesSciences.com. 2, 357-366 (In Turkish)

Bauchot M.L., Hureau J.C., 1986. Sparidae In:
Whitehead, P.J.P., Bauchot, M.-L., Hureau, J.-C.,
Nielsen, J., Tortonese, E., (eds). Fishes of the North-
castern Atlantic and the Mediterrancan (FNAM).
Unesco, Paris. Vol. II: 883-907

Coelho R., Bentes L., Correia C., Jorge M.S., Lino P.G.,
Monteiro P., Ribeiro J., Erzini K., 2010. Life history
of the common pandora, Pagellus erythrinus
(Linnaeus, 1758) (Actinopterygii: Sparidae) from
southern Portugal. Braz. J. Oceanogr. 58, 233-245

Cicek E., 2015. Bottom trawl selectivity parameters of
four fish species from Karatag coasts of Turkey in
Northeastern Mediterranean Waters. Iran. J. Ichthyol.
2, 79-86.

Ferretti M., Froglia C., 1975. Results of selectivity
experiments, made with different trawls, on more
important Adriatic demersal fish. Quaderni del
Laboratorio di Tecnologia della Pesca (C.N.R.)
Ancona. 2, 3—16.

Fiorentini L., Leonori 1., 2002. The effects of mesh size
and number of meshes around the codend on red
mullet and hake selectivity. ICES FTFB Working
Group Meeting, 11, Sete-France. pp. 6-8.

Gurbet R., 1992. Selectivity of the bottom trawl nets on
the red mullet (Mullus barbatus L.) fishery (in
Turkish). PhD thesis. Izmir: Ege University.

Gurbet R., Hossucu H., ilkyaz A.T., Ozekinci U., 1997.
The study on the comparison of selectivity of 40 and
44 mm mesh size in the trouser bottom trawls 77-91
(in Turkish). In: Mediterranean Fisheries Congress,
9-11th April, E.U. Fisheries Faculty, Bornova, Izmir.

Joksimovi¢ A., 1999. State, Structure and Exploitation
Level of Red Pandora, Pagellus erythrinus
(Linnaeus, 1758), Population in the Montenegrin
Coastal Waters. M. Sc. Thesis, Faculty of Sciences,
University of Kragujevac: 73p.

Juki¢ S., Piccinetti C., 1987. Biological and economic
aspects of mesh size regulation in the multispecies
demersal fishery of the Adriatic Sea. Acta Adriat.
28(1/2), 199-219.

Jukic S., Piccinetti C., 1988. Contribution to the
knowledge on the short and long-term effects of the
application of 40 mm codend mesh size in Adriatic
trawl fishery - eastern Adriatic coast. FAO Fishery
Report. 394, Rome, 282-290.

Kinacigil H.T., Tlkyaz A.T., Akyol O., Metin G., Cira E.,
Ayaz A., 2001. Growth parameters of red mullet
(Mullus barbatus L., 1758) and seasonal cod-end

340

selectivity of traditional bottom trawl nets in Izmir
Bay (Aegean Sea). Acta Adriat. Piscat. 42, 113-123.

Kinikarslan N., 1976. Research on Selectivity of Red
Mullet (Mullus barbatus) in Trawl Codend Meshes
(in Turkish). I.U. Hydrobiology Research Institution
Publication 17, Istanbul. 12 pp.

Levi D., Froglia C., Scorcelletti R., 1971. Selettivita di
una rete di tipo relingato (chalut a grande ouverture
verticale). Quad. Lab. Tecnol. Pesca, Ancona 1(2),
23-35.

Livadas R.J., 1988. The selectivity of certain trawl cod-
ends in Cyprus. FAO Fisheries Report No. 412,
FIPL/R412, GFCM Technical consultation on stock
assessment in the Eastern Mediterranean, Athens.
180-189.

Lok A., Tokag A., Tosunoglu Z., Metin C., Ferro R.S.T.,
1997. The effects of different cod-end design on
bottom trawl selectivity in Turkish fisheries of the
Aegean Sea. Fish. Res. 32, 149-156.

Ozbilgin H., Tosunoglu Z., 2003. Comparison of the
selectivites of double and single codends. Fish. Res.
63, 143-147.

Ozbilgin H., Tokag A., Kaykag H., 2012. Selectivity of
commercial compared to larger mesh and square
mesh trawl codends for four fish species in the
Aegean Sea. J. Appl. Ichthyol. 28(1), 51-59.

Russell B., 2014. Pagellus erythrinus. The IUCN Red
List of Threatened Species 2014:
e.T170224A1296530.

Sarda F., Moli B., Palomera I., 2004. Preservation of
juvenile hake (Merluccius merluccius L.) in the
western Mediterranean demersal trawl fishery by
using sorting grids. Sci. Mar. 68, 435-444.

Stergiou K.L., Petraki G., Politou C.Y., Christou E.D.,
Karkani M., MacLennan D.N., Ferro R.S.T., 1994,
Selectivity of Square and Diamond Codends in
Hellenic Waters. Final Report (Contract No.
MED92/020, EC), Stergiou and Co., Athens. 54 pp.

Toka¢ A., Lok A., Metin C., Tosunoglu Z., Ulas A.,
1995. Selectivity research for demersal fish resource
in trawl fishery. TUBITAK, Project No: DEBAG-
105, Izmir, 80p (in Turkish).

Tokag A., Tosunoglu Z., 1997. The importance of
relationship between mesh shape and fish body form
for trawl nets selectivity (in Turkish). /n: Hossu B.
(ed.), Mediterranean Fisheries Congress, Izmir. 51-
58.

Tokag A., Lok A., Tosunoglu Z., Metin C., Ferro R.S.T.,
1998. Codend selectivities of a modified bottom
trawl for three species in the Aegean Sea. Fish. Res.
39, 17-31.

Tokag A., Ozbilgin H., Tosunoglu Z., 2004. Effect of
PA and PE material on codend selectivity in Turkish
bottom trawl. Fish. Res. 67, 317-327.

Tosunoglu Z., Tokag A., Lok A., Metin C., 1997. The
comparison of effects on cod-end selectivity of
different two techniques of covered codend method
used in trawl selectivity experiments (in Turkish).
Turk. J. Vet. Anim. Sci. 21, 449-456.

Tosunoglu Z., Tokag A., 1997. Improvement of deep
trawl net selectivity. Fisheries Congress, 9-11 April
1997, Izmir, Turkey, 103-109 (in Turkish).



Tosunoglu Z., 2000. Improving of red mullet (Mullus
barbatus L., 1758) selectivity at conventional bottom
trawl nets (in Turkish). Turkish J. Fish. Aquat. Sci.
17, 149-160.

Tosunoglu Z., Ozbilgin Y.D., Ozbilgin H., 2003. Body
shape and trawl codend selectivity for nine
commercial fish species. J. Mar. Biol. Ass. 83, 1309-
1313.

Valdemarsen J.W., 2005. World inventory of fisheries.
Selectivity of gear. Issues Fact Sheets In: FAO
Fisheries and Aquaculture Department [online].
Rome. Updated 27 May 2005

341

Vrgo¢ N., 1995. Obiljezja rasta populacije oslica
(Merluccius  merluccius), trlje blatarice (Mullus
barbatus), arbuna (Pagellus erythrinus) i Skampa
(Nephrops norvegicus) Jadranskog mora. Master
Thesis. Sveuciliste u Zagrebu, 101 pp.

Vrgo¢ N., 2000. Struktura i dinamika pridnenih
zajednica riba Jadranskog mora. Disertacija.
Sveuciliste u Zagrebu. 198 pp.

Wileman D.A., Ferro R.S.T., Fonteyne R., Millar R.B.,
1996. Manual of Methods of Measuring the
Selectivity of Towed Fishing Gears. ICES
Cooperative Research Report No. 215, Copenhagen,
126 pp.



