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Abstract

This study was carried out in 2002 and 2003 off the Karatas, located along the northeastern Mediterranean coast of Turkey. The deep trawl net was operated with 
a one-hour haul duration at three stations. During the study period, based on species, a total of 90 fi sh, fi ve cephalopods, and 16 crustaceans were caught. On average, 
37.9% of the total catch was discarded. The discard proportion of the total catch and the mean discard for each station varied monthly, ranging from 23.4% to 44.5%, and 
in each station as 13.2%, 21.4%, and 3.3% for Station I, Station II, and Station III, respectively. The main component of the discard was fi sh (68.6%), followed by crustaceans 
(26.7%) and cephalopods (4.7%). Among them, the most important discard was a crustacean species, namely Charybdis longicollis (9.5% of the total catch and 25.1% 
of the discard biomass). Despite its insights, the study is limited by temporal and spatial scope, indicating a need for broader, year-round assessments and expanded 
ecological monitoring in future research.
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Introduction

The Mediterranean fi sheries are highly diverse in terms 
of species and fi shing gears used. Bottom trawl net fi sheries 
allow the collection of a large number of species living close to 
the soft bottom; while some of these species have commercial 
value, others do not. Therefore, the Mediterranean fi sheries 
were mentioned by Caddy [1] as multispecifi c. Additionally, in 
the northeastern Mediterranean (northern Levantine Basin) 
division, fi sheries are conducted on the continental shelf, 
mostly in the 0 m - 100 m depth range and reaching a maximum 
depth of more or less 200 m [2]. Moreover, a key aspect of this 
area is that trawl operations have no specifi c target species, 
and fi shermen target species with high commercial value. The 
discarded fraction is composed of unmarketable species or size 
groups of low commercial value because of legal obligations. 
Indeed, Alverson, et al. [3] reported that commercial fi shing 
has been estimated to produce annually 27 million tonnes of 
discards worldwide, with a range of from 17.9 to 39.5 million 
tonnes. These estimates are based on a review of over 800 
papers.

Several studies have examined trawl fi sheries and catch 
composition in the northeastern Mediterranean-northern 
Levantine Basin [2,4,5]. A study related to plastic materials 
retained in the deep trawl net in the continental shelf region 
of the northern Levantine Basin was carried out by Bingel, 
et al. [6]. While the landings and discard composition of the 
bottom trawl fi shery in the same region have not been analysed 
in detail, Therefore, the main scope of the present study is to 
analyse the species composition of the bottom trawl by-catch 
and discard off Karatas, which is located at the northwestern 
entrance of the Iskenderun Bay.

Material and methods

This study was carried out in February, March, April, 
September, October, November, December 2002, and January 
2003 off Karatas. The materials were obtained at monthly 
intervals with a one-hour haul duration using a commercial 
deep trawl net with a stretched mesh size of 22 mm (knot to 
knot) from the three stations, as shown in Figure 1. All hauls 
were performed during daylight. All yielded organisms by 
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trawl were identifi ed and then weighed. The legal regulations 
regarding the size limitations of commercially fi shed species 
were prepared by the Ministry of Agriculture and Forestry 
and the "Communiqué Amending the Communiqué No. 5/1 on 
the Regulation of Commercial Fishing for Fisheries" entered 
into force after being published in the Offi cial Gazette [7]. The 
species collected during the study period were classifi ed into 
two categories: These are:

1. Commercial species—those that are consistently 
marketable (only small individuals were discarded) and

2. Discarded species—those that were always in the 
discarded fraction.

Results 

During the study period, based on species, a total of 90 fi sh, 
16 crustaceans, and fi ve cephalopods were identifi ed in the total 
catch. Among them, a total of 48 fi sh, seven crustaceans, and 
four cephalopods can be categorized as commercial species, 
those that are consistently marketable (Table 1). Other 42 fi sh, 
nine crustaceans, and only one cephalopod were separated 
as discarded species, those that were always in the discarded 
fraction (Table 2).

As much as 645.1 kg biomass were obtained from 24 
hauls during the 24 fi shing hours. Fish represented the major 
proportion with respect to the total catch (79.5%), followed by 
crustaceans (13.5%) and cephalopods (7.0%). monthly variation 
in total catch and discard biomass, including its components 
were seen in Figure 2.

During the study period, the maximum total catch was 
obtained in September (200.1 kg), which is at the beginning 
of the fi shing season. This value declined progressively 
from September until the end of the fi shing season, and the 
minimum total biomass was obtained in March, with a biomass 
of 37.3 kg. A similar trend was observed for monthly changes in 
discarded fractions. Indeed, the maximum discarded value was 
obtained in September (82.1 kg), and then this value decreased 
until the end of the fi shing season (10.7 kg) in March, with a 
mean value of 30.5 kg (SD = 25.9 kg).

Monthly changes of the discarded fractions as a percentage 
of the total catch were shown as a percentage in Figure 3. 
As seen in Figure 3, the minimum and maximum discarded 
proportions occurred in April and November with values of 
23.4% and 44.5%, respectively. Fish constituted the major 

Figure 1: Location of the studied area and trawled stations (Station I (0 m – 20 m 
depth range); Station II (20 m - 50 m depth range) and Station III (> 50 m depth)).

Table 1: List of commercial species (only small size individuals discarded).

Fishes
Alectis alexandrinus
Arygyrosomus regius
Balistes caroliensis
Boops boops
Caranx rhonchus
Centracanthus cirrus
Cheidonichthys lastoviza
Cheidonichthys lucerna
Dentex dentex
Diplodus annularis
Diplodus vulgaris
Dussumieria eloposoides
Engraulis encrasicolus
Epinephelus aeneus
Etrumeus teres
Lithognathus mormyrus
Lophius piscatorius
Merluccius merluccius
Mullus barbatus
Mullus surmuletus 
Oblada melanura
Pagellus acarne
Pagellus erythrinus
Pagrus pagrus
Pomadasys incisus
Rhinobatos rhinobatos
Sardinella aurita
Sargocentron rubrum
Saurida undosquamis
Scomber japonicus
Scomber scombrus
Scorpaena porcus 
Scorpaena scrofa 

Seriola dumerili
Serranus scriba
Siganus luridus
Siganus rivulatus
Solea solea
Sparus aurata
Sphyraena chrysotaenia
Sphyraena sphyraena
Spicara maena
Spicara smaris 
Trachurus mediterraneus
Umbrina cirrosa
Upeneus moluccensis
Upeneus pori
Zeus faber
n = 48

Cephalopods
Eledone moschata
Loligo vulgaris
Octopus vulgaris
Sepia offi  cinalis
n = 4

Crustaceans
Callinectes sapidus
Marsupenaeus japonicus
Melicertus kerathurus
Metapenaus stebbingi
Penaeus semisulcatus
Portunus pelagicus
Trachysalambria curvirostris
n = 7

Table 2: List of totally discarded species.

Fishes
Anthias anthias
Aphia minuta
Apogon nigripinnis
Arnoglossus laterna
Blennius ocellaris 
Bothus podas
Bregmacoros sp.
Callionymus fl amentosus 
Cepola rubescens
Citharus linguatula
Conger conger
Cynoglossus sinusarabici
Dactylopterus volitans 
Dasyatis pastinaca
Deltentosteus quadrimaculatus
Echelus myrus 
Echeneis naucrates
Fistularia commersonii
Gnathophis mystax
Gobius niger 
Gymnura altavela
Lagocephalus lagocephalus
Lagocephalus suezensis
Leiognathus klunzingeri
Macroromphosus scolopax
Myliobatis aquila
Ophidion barbatum
Pelates quadrilineatus
Phycis phycis

Raja clavata 
Raja miraletus
Raja radula
Serranus hepatus
Solea lascaris
Stephanolepis diaspros
Symphurus nigrescens
Torpedo marmorata
Trachinus araneus
Trachinus draco
Trichiurus lepturus
Trigla lyra
Uranoscopus scaber
n = 42

Cephalopods
Octopus tuberculata
n =1

Crustaceans
Albunea carabus
Calappa granulata
Crangon crangon
Charybdis longicollis
Homola barbata
Maja squinado
Paramola cuvieri
Rissoides desmaresti
Squilla mantis
n = 9
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proportion with respect to the total discard (68.6%), followed 
by crustaceans (26.7%), and cephalopods (4.7%). Among the 
most important discards was a crustacean species, namely 
Charybdis longicollis (9.5% of the total catch and 25.1% of the 
discarded biomass).

Discarded fractions as a percentage of the total catch for 
each station were shown in Figure 4. As can be seen from 
Figure 4, over half of the total discard originated from Station II 
(51.6%), followed by Station I (32.5%), and Station III (18.4%). 
The signifi cance test result obtained from the two-tailed 
analysis of variance showed a signifi cant variance (p < 0.05) 
in the discarded value among the stations in percentage. Fish 
were the main component of discards at all stations. Most of 
the discarded cephalopods were provided by the deepest station 
(Station III, 3.8%); and the discarded proportion of cephalopods 
increased from the shallow station (Station I, 0.65%) to the 
deep one (Station III). In contrast to the cephalopods, the 
discarded fraction of fi sh decreased with increasing depth. 

Moreover, most of the discarded crustaceans were obtained 
at Station II. In this station, the value was approximately ten 
times higher than in the other two stations.

Discussion

On average, 37.9% of the total catch was discarded during 
the study period. Alverson, et al. [3] estimate that world 
fi sheries produce one-fourth of the global catch discard (27% 
of the global catch). The percent discard of Greek fi sheries was 
calculated at 44% (ranging from 39% to 49%) by Machias, et 
al. [8]. The estimated ratio in the present study was higher than 
global discard, but a close similarity can be seen with Greece’s 
coasts.

During the study period, it was observed that, except for 
some octopuses and crabs, nearly all organisms died when 
discarded. Indeed, according to Bozzano and Sarda [9] and Hill 
and Wassenberg (1990) calculated that nearly all fi sh, about 
half of the non-commercial crustaceans, and 98% of the non-
commercial cephalopods are dead when discarded.

It is observed that, after sorting the catch on the shipboard, 
when unwanted organisms are returned to the sea, the discards 
are eaten by ship-following seabirds. Although large quantities 
of discards were consumed by seabirds, probably only a minor 
portion of the waste re-entered the ecosystem as organic 
material. According to Bozzano and Sarda [9], and as noted 
by Camphuysen, et al. (1995) reported that more than 70% of 
fi shery discards were consumed by seabirds.

Beyond seabirds, discarded bycatch serves as an 
opportunistic food source for various marine fauna, including 
cetaceans and elasmobranchs. Dolphins and toothed whales 
frequently follow fi shing vessels, taking advantage of accessible 
discards, especially in regions with intense fi shing activity. 
Similarly, rays and sharks may scavenge benthic discards that 
settle on the seafl oor. However, the extent of this behavior in 
the northeastern Mediterranean remains poorly understood, 
necessitating focused observation and telemetry studies to 
clarify their role in discard recycling.

Discarded fi sh were the highest in Station I. This fi nding 
may be attributed to the tendency of juvenile fi sh to inhabit 
shallow waters in shallow water because of the food availability 
advantage of seashores [10]. Because the most important 
discarded species (C. longicollis) prefers soft, muddy substratum 
due to their feeding habits [11] and the bottom of Station II, 
most of the discarded crustaceans were obtained from muddy 
substrata.

Limitations and recommendations

This study provides valuable insights into species 
composition and discard patterns in bottom trawl fi sheries 
off the Karatas coast but has several limitations. Sampling 
was restricted to eight non-consecutive months within a 
single annual cycle, limiting the ability to capture seasonal 
and interannual variations in species distribution and discard 
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Figure 2: Monthly chances of total catch and the discard biomass together with its 
discarded fractions.

Figure 3: Monthly changes of the discarded fractions as percentage in total catch.
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rates. Spatial coverage was confi ned to three stations within a 
narrow depth range, potentially overlooking broader ecological 
dynamics. The use of a single trawl net design and vessel 
introduces methodological uniformity that may not refl ect 
commercial variability. Future research should expand both 
temporal and spatial scales, include replicate hauls across 
seasons and years, and incorporate environmental factors like 
substrate composition and water temperature. Additionally, the 
impact of discards on non-avian scavengers, such as cetaceans 
and elasmobranchs, remains underexplored and warrants 
further study. Integrating ecosystem-based approaches and 
modeling discard fate could enhance our understanding of trawl 
fi shery impacts and support more sustainable management 
practices.
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