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Present study was carried out in Southern Black Seaduring October 2008 and total 22 midwater trawl nets were 
towed.Horse mackerel (Trachurusmediterraneus) and moon jellyfish (Aurelia aurita)were caught by midwater 
trawl12 768 kg and 6415 kg respectively in the experiments. There are significant differences onthe mean length of 
horse mackerel in the hauls (p<0.05).Deadjellyfishcan increase the riskof pollutionin the Black Sea which is 
incidentalcaptured by the nets.  
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Introduction 
The list of potential problems associated with 

discards is quite extensive: threatening 
endangered species, wasting resources, 
increasing fishery costs, damaging habitat, 
impacting the food web and redirecting 
ecosystem pathways1.Usually termed by-catch, 
some of the captured organisms may be 
retained for sale or use, while others are 
discarded back into the sea because of either 
low value or regulatory requirement2.Most 
studies focus on the discards of commercial 
species and it is often unclear whether non-
commercial species are recorded, e.g. there are 
few references to discards of jellyfish3.There 
has been little study of bycatch and discarding 
in midwater trawl fisheries in Europe. These 
fisheries are of recent origin, beginning in 
France in the early 1980's4. 

Target species in Turkish Black Sea coastal 
pairly midwater trawl fisheries is the anchovy 
and horse mackerel, whereby trawl fisheriesfor 
pelagic fishes are especially concentrated in the 
Black Sea5-6-7. Large quantities of jellyfish are 
discarded in the anchovy, horse mackerel, 
bluefish and bonito fisheries in Turkish waters3. 

Aurelia auritais very common in the mixed 
layer down to the sub-thermocline region in the 
Black Sea8. Ctenophores population explosion 
was characterized by significant changes in the 
structure of plankton communities in the 

pelagic ecosystem of the Black Sea which 
effected fishproductivity9. 

Jellyfish may be amajor limiting factor for 
the population growth in copepods and larval 
fish. They may impedefishing activities and 
power plant cooling10. 

Horse mackerel (Carangidae) is a most of the 
economic fish in the Turkey small scale pelagic 
trawl fishery. In the present paper the effects of 
moon jellyfishwas studied forthe horse 
mackerel fishery by midwater trawl, which is 
the important bycatch species in the Black Sea. 

 
Material and Method 

The study was carried outpairlymidwater 
trawl used on commercial fishing boats, in the 
Black sea in 20-22, 25-26 October 2008. 
Pelagic fish species were caught by the fishing 
gear of fishermen in the region. The fishing 
field is between Kızılırmak and Yeşilırmak 
rivers, an important migration point of school 
fishes (Fig. 1). 

Water depth of the fishing ground was 
between 18-72 m. Towing speed varied 
between 2.0-2.5 knots and towing duration was 
180 minutes in all the hauls. Total 11 night and 
11 daytime pelagic trawls were towed in the 
study. Catch amount data of species only 
recorded in the daytime sampling. Beside after 
each night hauls, the catches in cod-end were 
sorted separately according to horse mackerel 
and moon jellyfish. Data were recorded 
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total catch (kg) for Aurelia aurita and horse 
mackerel each hauls of night sampling (Fig. 2). 

 
 

Fig. 1—The map of study 

Then, total lengths of horse mackerel were 
measured to the nearest 1 mm. The Kruskal-
Wallace one way analysisofvariance method 
was used to the mean length in the hauls. 

 

 
 

Fig. 2—Collection and separation of Aurelia aurita and 
Horse mackerel 

 
Results and Discussion 

Horse mackerel (Trachurusmediterraneus) 
and moon jellyfish (Aurelia aurita) were caught 
by pelagic trawl in the study period total  
9540kg and 8220 kg respectively(Fig. 3). 
A total weight of 12768 kg horse mackerel and 
6415 kg jellyfish was caught in trawl cod-end 
during 33 hours of trawling in 11 night hauls. 
Catch amount of moon jellyfish and horse 
mackerel were given in Table 1.Mean catch of 
moon jellyfishand horse mackerel were found 

1160.72±61.49kgand 583.18±43.49 
kgrespectively.Whilecatch amount of 
moonjellyfish were decreasing, catch amount of 
horse mackerel increased. Table 1 shows that 
catch ratio of horse mackerel highest in 2, 4, 8, 
11 hauls.There is reverse proportion between 
catch amount of jellyfish and horse mackerel 
(Fig. 4). Rising of moon jellyfish catch are 
negative affect catch efficiency of horse 
mackerel.While jellyfish catch amount were 
decreasing mean length of horse mackerel 
increasing were determined. Maximum and 
minimum average length of horse mackerel was 
determined 12.9±0.13 cm and 13.73±0.11 cm 
respectively. 

Especially, mean length of horse mackerel is 
more than minimum landing size (13 cm) in 
2, 3, 4, 5, 8, 10, 11 hauls. Mean length of horse 
mackerel is less than minimum landing size in 
1, 6, 7, 9 no hauls. Differences between mean 
length of horse mackerel in the hauls are 
significant (p<0.05). 

The results show that rising of moon jellyfish 
catch amount, selectivity of midwater trawl is 
reducing(Table 1). There is reverse proportion 
between catch amount of jelly fish and mean 
length of horse mackerel (Fig. 5).Rising of 
moon jellyfish catch are negatively affected 
mean length of horse mackerel. Small pelagic 
fishes have been important such as anchovy, 
horse mackerel, bluefish, sprat and allis shad in 
the Turkey fishery. 

Table 1—Catch amount of jellyfish and horse mackerel 

 Moon jellyfish Horse mackerel  

Hauls Total Catch Total Catch Total Length 
Catch 
Ratio 

1 1020 1736 12.8±0.09a 1.7 

2 150 2324 13.6±0.12b 15.5 

3 340 1162 13.3±0.08ab 3.4 

4 50 2100 13.7±0.11b 42.0 

5 580 616 13.2±0.17ab 1.1 

6 1500 322 12.6±0.06a 0.2 

7 400 840 12.9±0.13a 2.1 

8 120 1260 13.3±0.18ab 10.5 

9 1160 350 12.8±0.10a 0.3 

10 815 710 13.2±0.12ab 0.9 

11 280 1348 13.5±0.09b 4.8 

Total 6415 12768 12.8±0.09a 50.2 
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Mean 583.182±43.49 1160.727±61.49 13.2±0.11 50.2 

Test for total length: a, b (↓) Differences between groups 
show with different letter is significant (p<0.05)
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Fig. 4—Catch amount changing of moon jellyfish and horse mackerel

Fig. 5—Catch amount of moon 
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Total catch amount of moon jellyfish and horse mackerel 
 

 

Catch amount changing of moon jellyfish and horse mackerel 
 

Catch amount of moon jellyfish and mean length of horse mackerel

 

PRELIMINARY STUDY OF A BYCATCH OF PELAGIC TRAWL FISHERY 

 

 

 
jellyfish and mean length of horse mackerel 



ÖZDEMİR et al.: PRELIMINARY STUDY OF A BYCATCH OF PELAGIC TRAWL FISHERY 
 
 

 

These species are usually caught by purse-
seine and pairly midwater trawl in Turkish 
waters. Horse mackerel is second economic 
species in Black Sea by total 25010 tons catch 
production11. 

In the present study the effect of moon 
jellyfish(Aurelia aurita) on the catch efficiency 
and length composition of horse mackerel 
caught by the midwater trawl were studied. This 
data is provided information for the first time 
for moon jellyfish bycatch of Black Sea trawl 
fisheries. 

Most of the species caught are discarded, and 
estimates of the ratio of bycatch and discards to 
the total catch in most trawl fisheries have been 
in the range 45–50 percent of the catch12-13. 
It was determined that large-sized jellyfish 
dominated midwater trawl catches (86.9% by 
weight) was followed by juvenile Pollock  
(11.6 %)14. The ratio of moon jellyfish bycatch 
to the total catch has been determined 
33 percent of the catch in the present study. 

In some fisheries the introduction of bycatch 
reduce devices (BRDs) including square mesh 
panels has been industry driven by the need to 
exclude jellyfish, reduce discards of target 
species, comply with reduce the costs of sorting 
fish3.The devices varied depending on the need 
of the particular fisherman. Some fishermen 
developed grids to exclude turtles, rays, 
sponges, and jellyfish, because these animals 
were caught frequently or because the value of 
their target catch could be increased markedly15. 

Several fishermen took an interest in 
developing devices to reduce fishery bycatch in 
the sea. Grids are used to expel sea turtles and 
jellyfish16. Use of grid has proven to be 
successful in several experiments in Aegean Sea 
of Turkey17-18.As no grid selectivity study on the 
midwater and bottom trawl could be found in 
the Black Sea. 

In recent years,increasing 
ofjellyfishnegatively affectsthe Black 
Seaecosystem and fisheries. This study indicates 
that the moon jellyfish effect to size 
composition and catch efficiency of horse 
mackerel in the midwater trawl fishery of the 
Black Sea. However, deadjellyfishcan captured 
incidentally by the nets increased the riskof 
pollutionin the Black Sea. 

The authors of this study recommend 
investigation of grid selectivity to reduce 
capture of these by-catch species in the Black 
Sea(Fig. 6).The use of grids to improve trawl 

selection depends little on the behavioural 
reactions of 



INDIAN J. MAR. SCI., VOL. 43, NO. 10 OCTOBER 2014 
 
 

species, but instead relies more on physical 
filtering the catch19. Grid designs tested in 
fisheries generally work by allowing those 
animals small enough to pass through a row of 
vertical bars to move into the codend while 
those that are too large are guided to their 
escape. 

 

 
 

Fig 6—Speciesselectivity of grid and square mesh 
combinations 

 

Consequently, large fish and other bycatch 
(dolphins, sharks, thornback ray and jellyfish) 
are expelled from the trawl, whereas the 
smallest fish can still be retained. Most of the 
recent work with grids has been done in the 
fishery, during which a grid with bar spacing of 
35 mm and 70 mm diamond mesh codend 
significantly reduced the bycatch of fish when 
compared with a standard 70 mm diamond-
mesh trawl.Trawl with the grid reduced the 
catch of commercially sized fish (whiting, 
haddock and cod) by 80–100% and undersized 
fish by 30–65% (by weight)20.Besides, marine 
mammals and sturgeon are others bycatch in the 
Black sea trawl fishery. There are forbid fishery 
of dolphins protected by international laws and 
sturgeons are getting become extinct in Black 
Sea. 

Grid practice could be preventing to catch of 
these species, on trawl fisheries in Black Sea. 
Additional we are consider getting more quality 
of target species and selectivity by grid systems 
in trawl net. 
 
Acknowledgement 

Authors  would like to thank Mr. AtıfMalkoç, 
owner of Malkoçoğlu Fisheries Company, and 
crews for contributing to the success of these 

experiments and help they have provided out at 
sea. 
References 
1 Hall, M.A., Alverson, D.L., Metuzals, K.I., Bycatch: 

Problems and Solutions. Mar. Poll. Bull.,41(1-6) 
(2000): 204-219.  

2 Harrington, J.M., Myers, R.A., Rosenberg, A.A., 
Wasted fishery resources: Discarded by-catch in the 
USA, Fish and Fisheries, 6 (2005): 350–361. 

3 Kelleher, K., Discards in the world's marine fisheriesan 
update. FAO Fish. Tech. Paper, 470 (2005):35-52.  

4 Morizur, Y., Tregenza, N., Heessen, H., Berrow, S., 
Pouvreau, S., Incidental mammal catches in pelagic 
trawl fisheries of the North East Atlantic. ICES, By-
catch of marine mammals: gear technology, behaviour, 
and kill rates, C.M.1997/Q:05 (1997).  

5 Özdemir, S., Erdem, Y., Satılmış, H.H., Birinci-
Özdemir, Z., Determination of catch efficiency and 
lenght composition of anchovy 
(EngraulisencrasicolusL., 1758) caught by midwater 
trawl during might in the Black Sea. Ege University, J. 
Fish. & Aquatic Sci., 23(3-4) (2006): 417–421. 

6 Özdemir, S., Erdem, E., Aksu., H., Birinci-Özdemir, 
Z., Determination of catch composition and length-
weight relationship of some pelagic fishes caught by 
pairly midwater trawl. J.FisheriesSciences.com, 
4(4) (2010).427-436. 

7 Samsun, O., Kalaycı, F., Bilgin, S., Samsun, N., The 
investigation on some biological characteristics and 
fishing data of pelagic fishes which caught by 
midwater trawl in the Black Sea. Ege University, J. 
Fish. & Aquatic Sci., 23(1/3) (2006): 487-493. 

8 Mutlu, E., Distribution and abundance of ctenophores, 
and their zooplankton food in the Black Sea. II. 
Mnemiopsisleidyi. Mar. Bio.,135 (1999): 603-613. 

9 Bat,L.,Satılmış,H.H.,Birinci-Özdemir, 
Z.,Şahin,F.,Üstün,F.,Distribution and population 
dynamics of Aurelia aurita(Cnidaria; Scyphozoa) in 
the Southern Black Sea. North-Western J. Zoo.,5(2) 
(2009): 
225-241. 

10 Möller,H.,Population dynamics of Aurelia 
auritamedusae in Kiel Bight, Germany (FRG).Mar. 
Bio,. 
60 (1980):123-128. 



ÖZDEMİR et al.: PRELIMINARY STUDY OF A BYCATCH OF PELAGIC TRAWL FISHERY 
 
 

 

11 Anon, Fishery statistic 2011, Turkish Statistical 
Institute, No. 3178 (2012): pp. 48. 

12 Vassilopoulou, V., Papaconstantinou, C., Discarding 
atsea by commercial trawlers in Hellenic 
Waters.In:Rapport du 35e Congrès de la Commission 
Internationale pour l'ExplorationScientifique de la 
MerMéditerranée. CIESM Congress Proceedings, 
(1998): 502–503.  

13 Tudela, S.,Ecosystem Effects of Fishing in the 
Mediterranean: An analysis of the major threats of 
fishing gear and practices to biodiversity and the 
marine habitat. General Fisheries Commission for the 
Mediterranean Studies and Reviews, No. 74 (2004). 

14 Bailey, K.M., Interaction between the vertical 
distribution of juvenile walleye 
pollockTheragrachalcogrammain the Eastern Bering 
Sea, and Cannibalism. Marine Ecology Progress 
Series, 
53 (1989): 205-213.  

15 Robins, J.B., Campbell, M.J., Mcgilvray, J.G., 
Reducing prawn-trawl bycatch in Australia: An 
overview and an example from Queensland. Mar. Fish. 
Rev., 61(3) (1999):46-55.  

16 Kendall D., Shrimp retention characteristics of the 
morrisonsoft TED: A selective webbing exclusion 
panel inserted in a shrimp trawl net. Fish. Res,. 
9 (1990): 13–21.  

17 Aydın, C., Kaykaç, H., Tokaç, A., Application of 
double grid systems in Turkish traditional trawl 
fisheries.Ege University, J. Fish. & Aquatic Sci., 
22(1-2) (2005): 43–48.  

18 Aydın, C., Tosunoğlu, Z., Tokaç, A., Sorting grid trials 
to improve size selectivity of red mullet 
(Mullusbarbatus) and annular sea bream 
(Diplodusannularis) in Turkish bottom trawl fishery. J. 
App. Ichthyol., 
24 (2008):306–310. 

19 Robertson, J., Shanks, A.M., Experiments with rigid 
grids in the Nephrops and whitefish fisheries, Marine 
Laboratory, Aberdeen Report, 4/97 (1997). 

20 Ulmestrand, M., Valentinsson, D., Sea trials with 
species sorting grid installed in Nephrops trawls. 
Institute of Marine Research, Sweden (2003). 




