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ABSTRACT
This study aims to calculate the age, growth, and mortality rate of commercially important fish 
species, namely Engraulis encrasicolus, Trachurus mediterraneus, Sprattus sprattus, Merlangius 
merlangus, and Mullus barbatus, in the southeastern Black Sea between 2008 and 2011. These 
species are commercially important for Turkish and other riparian country fisheries. The sam-
plings were carried out using bottom trawls, purse seines and various gillnets. Length-weight, 
age-length, the Von Bertalanffy equation, total mortality rate (Z), natural mortality rate (M), fish-
ing mortality rate (F), and exploitation rate (E) were estimated for each species to use in further 
population analyses and stock assessments research. Additionally, the results of this study were 
evaluated considering the “Task Group 3 Report-Commercially Exploited Fish and Shellfish” 
in the Marine Strategy Framework Directive (MSFD) published by the European Commission 
(2008/56/EC).
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INTRODUCTION

Engraulis encrasicolus, Trachurus mediterra-
neus, Sprattus sprattus, Merlangius merlangus 
and Mullus barbatus are commercially impor-
tant fish species in Turkish fisheries. Production 
of these species in the Black Sea was reported 
as 176961 tons in total, which represented 34% 
of Turkish fisheries production (Turkish Statisti-
cal Institute (TSI), 2017). Therefore, the Black 
Sea is an important sea in Turkish fisheries.

The European anchovy, E. encrasicolus (Lin-
neaeus, 1758) is a short lived clupeid species 
distributing along the eastern Atlantic, Scan-
dinavia, West Africa, the Mediterranean, Black 
and Azov Seas (Whitehead, 1985). The Europe-
an anchovy mostly spawns during the summer 
period in the continental shelf with low salinity 
and high primary production. The migration 
route of this species is observed throughout 
the Romanian and Bulgarian coasts, whereas 

the wintering schools are seen in the Turkish 
and Georgia coastlines between October and 
March because these schools migrate towards 
the north in April and then the coasts of the 
Black Sea (Ivanov and Beverton, 1985; Karacam 
and Duzgunes, 1990; Gucu et al., 2016; Gucu 
et al., 2017). The European anchovy is the most 
abundant and exploited pelagic fish species 
and mainly caught by purse seine nets in the 
Black Sea. It has high trophic level for energy 
flow in the Black Sea (Daskalov et al., 2007). This 
species represents the main fishing resource 
for all the Black Sea countries, particularly for 
Turkey. There was a dramatic decrease in E. 
encrasicolus production in 1989 and 1990. This 
reduction was also reported by the other Black 
Sea countries (Kideys, 1994). The reason for this 
reduction is overfishing, eutrophication and 
mainly the effect of an invasive species (Mnemi-
opsis leidyi) (Chashchin, 1996; Gucu, 2002). E. 
encrasicolus is also an important food source 
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for the other economical fish species living in the Black Sea eco-
system and aquaculture species such as trout; therefore, a sig-
nificant part of E. encrasicolus catch goes to fish meal and oil 
factories (Samsun et al., 2004). Total catch of European anchovy 
was 102595 tons for Turkey in 2016 (TSI, 2017) (Figure 1). 

The whiting, M. merlangus (Nordman, 1840), is a demersal fish 
and distributes in the northeast Atlantic, Barents Sea, Iceland to 
Portugal, Black Sea, Aegean Sea, Adriatic Sea, and is rarely found 
in the western Mediterranean Sea (Froese and Pauly, 2012). The 
whiting spawns throughout the year in the Black Sea. The whit-
ing does not have a long migration route. It moves depths in the 
spring (15-30 m) and in autumn (80-120 m) (Shulman, 1974). The 
whiting is one of the most important demersal species as red 
mullet in the Black Sea and is mainly caught by bottom trawl and 
gillnets. Overall catch statistics of the whiting were 11540 tons 
for Turkey in 2016 (Figure 1) (TSI, 2017). This species feeds mainly 
on sprat and European anchovy especially along the Anatolian 
coast of Turkey, and the Caucasian coast. In addition, the whiting 
stocks must be protected against overfishing because this spe-
cies is a food source for many predator fish species such as tur-
bot and spiny dog fish (Georgieva and Konsulov, 1993; Maximov 
and Staicu, 2007; Maximov et al., 2011). 

The Mediterranean horse mackerel, T. mediterraneus (Stein-
dachner, 1868) from Carangidae family is also an economically 
important species caught by mid-water trawl, gillnet and purse 
seine. This family is also made up of two other mackerel spe-
cies, T. trachurus (Atlantic horse mackerel) and T. picturatus 
(Blue jack mackerel) (Mater et al., 2002). The Mediterranean 
horse mackerel is a schooling species. Troughout the high tem-
perate months of the year, T. mediterraneus common on the 
Black Sea, where it generally feeds and breeds (Yankova et al., 
2009). The Mediterranean horse mackerel migrates to the north 
for reproduction and feeding during the spring. In the sum-
mer, it distributes in the shelf waters above the thermocline. 
It migrates towards the wintering grounds along the Anatolian 
and Caucasian coasts during the autumn (Ivanov and Beverton, 
1985). A dramatic decrease occurred in the stocks of this spe-
cies like the other commercially and non-commercially species 
mainly because of the Mnemiopsis outbreak in 1990. The stocks 
recovered slightly in the following years and the total produc-
tion of this species was recorded as 11148 tons for Turkey (Fig-
ure 1) (TSI, 2017). 

The sprat, S. sprattus (Linneus, 1758) is a small pelagic fish dis-
tributing in the Atlantic Ocean, Mediterranean, Adriatic and the 
Black Sea. There are three different species of sprat: S. sprattus, 
S. balticus and S. phalericus (Whitehead, 1985). Sprattus sprattus 
is a batch spawning species (Torstensen, 1992). Total production 
of sprat reached up 50224 tons for Turkey (TSI, 2017) (Figure 1) 
and it was caught by mid-water trawl and purse seine net. This 
species is an important source for fish meal and oil factories in 
the Black Sea region because it’s not used for human consump-
tion in Turkey. 

The red mullet, M. barbatus (Linnaeus, 1758), is a demersal spe-
cies living mainly on sandy and muddy bottoms of the coast and 
distribution along the Atlantic, Mediterranean, Black and Azov 

Seas (Hureau, 1986). This species is a benthic carnivore and feeds 
on small invertebrates mainly on Crustacea, Polychaeta, Mollus-
ca, Echinodermata and small fishes (Celik and Torcu, 2000). The 
red mullet only migrates locally. The other migrations of red mul-
let take place in spring from the Kerch Strait to the Sea of Azov. 
In autumn, it returns to its wintering grounds along the Crimean 
and northern Caucasian coast. This species is one of the main 
target species like whiting in the Black Sea fishery along with the 
whiting and it is also caught by bottom trawl and gillnet. The 
annual production of red mullet was reported as 1453 tons for 
Turkey (Figure 1) (TSI, 2017). 

There are several studies on the population parameters (Chash-
chin, 1996; Sahin, 1999; Kasapoglu et al., 2009; Aksu et al., 2011; 
Erdogan Saglam and Saglam, 2012; Yankova, 2013), age and 
growth (Avsar, 1995; Ismen, 2002; Samsun et al., 2004; Bilgin 
et al., 2006; Kalayci et al., 2006; Polat et al., 2008; Sahin et al., 
2009), meat yield, abundance and reproduction of these species 
caught in the Black Sea (Karacam and Duzgunes, 1990; Ismen, 
1995; Kideys et al., 1999; Demirel and Yuksek, 2013; Gucu et al., 
2016; Gucu et al., 2017). Monitoring the fish stocks is important 
in order to provide a sustainable data for fisheries management. 
The aim of this paper is to provide updated data in terms of age, 
growth and mortality of Engraulis encrasicolus, Trachurus medi-
terraneus, Sprattus sprattus, Merlangius merlangus and Mullus 
barbatus in the Southeastern Black Sea in order to be able to 
compare the findings with the previous studies and show fish-
ing pressure in the exploited fish species taking into consider-
ation Marine Strategy Framework Directive (MSFD) (Piet et al., 
2010) published by European Commission (2008/56/EC) aimed 
to reaching Good Environmental Status (GES). 

MATERIAL AND METHOD

This study was carried out in 7 sampling stations between 
2008 and 2011 fishing seasons. These are Hopa (41°23’15’’ N 
– 41°29’32’’ E, 41° 25’54 N – 41°25’58’’ E), Rize (41°01’17’’ N – 
40°31’36’’ E, 41°02’01’’ N – 40°32’18’’ E), Trabzon (41°00’05’’ N 
– 39°44’12’’ E, 41°04’55’’ N – 39°21’24’’ E), Giresun (40°54’54’’ N 
– 38°23’01’’ E, 40°55’26’’ N – 38°24’53’’ E), Ordu (41°03’55’’ N – 
37°46’20’’ E, 41°03’17’’ N – 37°47’48’’ E), Samsun (41°12’44’’ N 
– 37°01’44’’ E, 41°11’21’’ N – 37°02’21’’ E) and Sinop (42°01’43’’ 
N – 35°09’19’’ E, 42°01’01’’ N – 35°08’24’’ E). Figure 2 represents 
the sampling stations. The sampled species were E. encrasico-
lus (1588 individuals), T. mediterraneus (624 individuals), M. mer-
langus (2292 individuals), M. barbatus (2693 individuals) and S. 
sprattus (423 individuals). Samplings were performed with fishing 
vessel and samples were collected separately. After separation 
process, species were sampled, weighed and counted. Samples 
were kept in freezers at -18°C for laboratory studies. 

Specimens were collected by bottom trawls using 40 mm mesh 
size in the cod end, purse seines using 12 -15 mm mesh size in 
the bunt and gillnets using 34 mm and 36 mm mesh size and 5-6 
m depth. The sprat was only caught by purse seine net because 
this species was mostly found along with European anchovy in 
the Black Sea. Samplings were shown in according to sampling 
stations (Table 1).
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Total length and weight were measured and weighed within 0.1 
cm and 0.01 g with precision in the Karadeniz Technical Universi-
ty, Faculty of Marine Science laboratory. Both otoliths of the spe-
cies were read to determine age with stereomicroscope (Leica 
MZ75) on a black background by three different readers. 

Regression analyses, statistical calculation and graphs were car-
ried out using Microsoft Office Excel software. Statistical analy-
ses were examined according to Sokal and Rohlf (1973). Differ-
ences between groups according to sampling years and stations 
were determined by one-way analysis of variance ANOVA meth-
od. The length-weight relationship was calculated with W=aLb, 
where a and b are regression coefficient, W is the total weight 
(g), and L is the total length (cm) (Ricker, 1975). The sex deter-

mination was done of each fishes as macroscopic. The Von Ber-
talanffy growth parameters were calculated using Lt=L∞ (1 – e –k 

(t – t
0

)), where L∞ is asymptotic length (cm), t is age (year), k is the 
growth coefficient (year -1), and t0 is the hypothetical age at zero 
length (year) (Beverton and Holt, 1957; Pauly, 1983; Sparre and 
Venema, 1992). Age validation was using observed length at age. 
Sagittal otoliths from each fish species were removed, cleaned 
and stored in black elisa plates. Age readings were done with a 
binocular microscope Nikon SMZ 745 T. Age reading were de-
termined from the otolith by two different researchers. The in-
stantaneous total mortality coefficient (Z) was estimated using by 
the formulae of Z=-lnS (Ricker, 1975), where S is the survival rate 
(N1/N0). Natural mortality rate (M) was estimated by using M=0.8 
× exp (–0.0152 –0.279 Ln L∞ + 0.6543 Ln K + 0.463 LnT), where T 
is the average annual water temperature (°C) in the fishing area 
which used Black Sea Marine Forecasting Center data (Ricker, 
1975; King, 1995). Exploitation rate (E) was estimated from F/Z. 
Fishing mortality (F) was calculated from F=M-Z (Gulland, 1971). 

RESULTS AND DISCUSSION

In total, 7620 specimens obtained from varied fishing gears on 
the coast of the Black Sea were examined. 

The length-frequency distribution of E. encrasicolus was deter-
mined from 1588 samples in total. The size ranged between 5.9-
15.0 cm with a major distribution fit in between 11 and 12.9 cm 
(48%). The mean lengths for males (and ±SD), females (and ±SD) 
and overall samples (and ±SD) were calculated as 10.12±1.389, 
10.85±1.449 and 10.64±1.661 cm, respectively. The mean weights 
for males, females and both sexes were calculated as 8.49±2.941, 
7.51±2.932, and 8.16±3.169 g, respectively. Females (59%) were 
found more abundant than males (36%). The lengths of males 
and females were found statistically insignificant (p>0.05). Ac-
cording to the length-frequency distribution, 19.08% of the E. 
encrasicolus was caught under the minimum landing size (MLS) 
of 9 cm (Figure 3). T. mediterraneus samples (624 units) distrib-
uted in a range of 6.2-19.5 cm. The mean lengths for males, 
females and overall samples were determined as 13.10±2.313, 
13.90±2.017 and 12.30±2.824 cm, respectively. About 54.81% of 
the samples were measured under the MLS. The size of S. sprat-
tus out of 423 specimens ranged from 5.6-10.7 cm. The mean 
lengths for males, females and both sexes were estimated as 
7.33±0.916, 7.47±0.903 and 7.35±0.949 cm, respectively. There 
is no MLS regulation for S. sprattus in Turkey. Figure 3 shows the 
length-frequency distribution of the fish samples in this study. 
The size of M. merlangus samples (2292 units) ranged from 5.9-
22.2 cm, and the mean lengths for males, females and overall 
samples were 12.89±1.937, 13.03±1.895 and 12.70±2.226 cm. 
The differences between the lengths of this species for males and 
females were found statistically insignificant (p>0.05). 50.57% of 
M. merlangus was caught under the MLS of 13 cm. The MLS was 
found as 82.58% for M. barbatus samples. The length ranged was 
distributed in 5.3-19.0 cm. The mean lengths for males, females 
and both sexes were calculated as 11.59±1.323, 11.61±1.665 and 
10.55±1.434 cm. 

The age of E. encrasicolus samples ranged in between 0 and 3. 
The maximum age group was determined as 3 years for each 
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Figure 2.	 Sampling stations

BLACK SEA

SAMPLING AREA

TURKEY

SEA OF AZOV

Sinop Samsun

Ordu Giresun Trabzon Rize

Hopa

Station	 Gillnets 	 Purse Seine	 Trawl	 Total

Hopa	 2	 3		  5

Rize	 3	 2		  5

Trabzon	 21	 4		  25

Giresun	 3	 2		  5

Ordu	 3	 2	 6	 11

Samsun	 2	 1	 6	 9

Sinop	 2	 1	 2	 5

Total	 36	 15	 14	 65

Table 1.	 Samplings according to stations and fishing gear.

Figure 1.	 Productions of the species in the Black Sea
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sex. Females were dominant in each age group. The age of T. 
mediterraneus samples varied in between 0 and 5 years, while it 
was in a range of 1-4 years for S. sprattus samples. The ages of 
M. merlangus and M. barbatus samples ranged from 0-4 and 0-5 
years, respectively (Table 2, Figure 4). 

The length-weight relationships were calculated for each spe-
cies and were shown in Table 2. The age-length and age-weight 
relationships of all species were shown in Figure 5 and Table 2 
showed age, mean length and weight of each fish species ac-
cording to sexes.

Von Bertalanffy growth parameters (VBGP) were determined for 
each species and were shown in Table 3. L∞ values were calculat-
ed as 16.52 cm for E. encrasicolus, 24.26 cm for T. mediterraneus, 
13.80 cm for S. sprattus, 33.05 cm for M. merlangus and 24.60 cm 
for M. barbatus. Also, t0 values were estimated as -2.02 year -1, 
-2.04 year -1, -1.36 year -1, -2.93 year -1 and -1.82 year -1, respectively.

Instantaneous total mortality rate (Z) was determined as 1.27 
year-1 for E. encrasicolus, 1.08 year-1 for T. mediterraneus, 1.81 
year-1 for S. sprattus, 0.98 year-1 for M. merlangus and 1.66 year-

1 for M. barbatus. Natural mortality rate (M) was calculated as 
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Figure 3. a-e.	 Length-frequency distribution and rate of below the minimum landing size (MLS) of E. encrasicolus (a).  
T. mediterraneus (b). S. sprattus (c). M. merlangus (d). M. barbatus (e) 
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Figure 4. a-e.	 Otoliths of the E. encrasicolus (a: 11.4 cm), T.  mediterraneus (b: 19.5 cm), S. sprattus (c: 6.2 cm), M. merlangus 
(d: 15.5 cm), M. barbatus (e: 15.0 cm)

c

a

d

b

e

Species	 a	 b± SE	 Confidence interval of b	 R2	 L∞	 k	 t0	 Growth model

Engraulis encrasicolus	 0.0124	 2.711±0.016	 2.681-2.746	 0.944	 16.52	 0.36	 -2.02	 Allometric (-)

Trachurus mediterraneus	 0.0050	 3.138±0.021	 3.099-3.182	 0.972	 24.26	 0.22	 -2.04	 Allometric (+)

Sprattus sprattus	 0.0064	 2.921±0.057	 2.837-3.006	 0.916	 13.80	 0.25	 -1.36	 Isometric

Merlangius merlangus	 0.0054	 3.146±0.021	 3.105-3.188	 0.919	 33.05	 0.13	 -2.93	 Allometric (+)

Mullus barbatus	 0.0071	 3.124±0.012	 3.101-3.148	 0.962	 24.60	 0.22	 -1.82	 Allometric (+)

SE: standart error

Table 3.	 The length-weight relationship and Von Bertalanffy growth parameters 
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Figure 5. a-e.	 The age-length and age-weight relationships of all species (a: E. encrasicolus. b: T.  mediterraneus.  
c: S. sprattus. d: M. merlangus. e: M. barbatus)
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0.80 year-1, 0.43 year-1, 0.78 year-1, 0.22 year-1, 0.68 year-1, in same 
order. Also, fishing mortality rate (F) was also calculated for 
each species separately. Survival rates were determined 1.27 
year-1 for E. encrasicolus, 0.34 year-1 for T. mediterraneus, 1.81 
year-1 for S. sprattus, 0.39 year1 M. merlangus and 1.66 year-1 for 
M. barbatus. Exploitation rates were estimated for 0.37 year-1 
for E. encrasicolus, 0.60 year-1 for T. mediterraneus, 0.57 year-1 
for S. sprattus, 0.77 year-1 for M. merlangus and 0.59 year-1 for 
M. barbatus (Table 4).

Comparison of the mean length (cm) of 3 species with the 
highest catch rate according to sampling stations and sam-
pling years and given in Table 5. It was showed that the mean 

length tend to increase in the Trabzon station and also, the 
highest mean length was determined in the Samsun station 
for E. encrasicolus. The highest mean length was calculated in 
Ordu station and the mean length was tended decrease for M. 
merlangius in the Trabzon station. The highest mean length 
was estimated in the Giresun station and the mean length of 
it tended to increase for M. barbatus. It is remarkable that the 
mean length of the M. merlangius decrease while the mean 
length of the M. barbatus increase for the same station ac-
cording to years. 

In this study, age, growth and mortality rates were determined 
for 5 economically important fish species caught from the Black 
Sea in 2008-2011 fishing season. E. encrasicolus is the most im-
portant fish for the Turkish fisheries sector. The mean length of E. 
encrasicolus in this study was found as 10.64 cm, which is close 
to the previous findings for this species caught from the same 
region by Samsun et al. (2006), however, the lower results were 
obtained in different years by Sahin et al. (2009) and Bacha et al. 
(2010). The lower mean lengths obtained in the previous studies 
can be explained with the dramatic change in fisheries in this 
region due to abundance of Mnemiopsis leidyi, overfishing and 
the use of different fishing gears in Turkish fisheries. The similar 
age groups were observed in the previous studies on European 
anchovy caught in the same area. The results of the growth pa-
rameters were compared with the early studies by Karacam and 
Duzgunes (1990), Samsun et al. (2006), Sahin et al. (2006). The 
mortality rate parameters in this study are the lower than those 
by Samsun et al. (2006) in the Black Sea, and Adriatic Sea by 
Sinovcic (2000). The high demand of the anchovy for fish meal 
and oil industry and using non-selective fishing gears creates 
fishing pressure of this species in purse seine operations in the 
Black Sea fisheries. In addition to this, the Black Sea ecosystem 
was destroyed by invader species just as Mnemiopsis leidyi which 
is caused great damage anchovy stocks (Chashchin, 1996; Gucu, 
2002; Tutar, 2014; Gucu et al., 2017).

Based on catch statistics, T. mediterraneus is accepted as an 
important fish species for Turkish fisheries. According to the 
length groups, the majority of the samples (55%) were found 
shorter than MLS of 13 cm. The ages in this study did not sup-
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Stations		  E. encrasicolus 			   M. merlangus			   M. barbatus

	 2009	 2010	 2011	 2009	 2010	 2011	 2009	 2010	 2011

Hopa	 -	 11.66±0.89a	 -	 -	 14.53±3.39xy	 -	 -	 12.02±1.66kl	 -

Rize	 11.99±1.15a	 -	 -	 15.04±1.07x	 -	 -	 13.13±1.27k	 -	 -

Trabzon	 10.02±1.98bB	 11.01±0.99bA	 11.13±0.13A	 13.52±2.17yX	 12.06±1.08cY	 12.18±0.84Y	 8.50±3.07lM	 11.60±1.95lL	 13.16±0.14K

Giresun	 -	 -	 -	 15.03±1.01x	 -	 -	 13.74±0.31k	 -	 -

Ordu	 -	 -	 -	 15.33±1.44xX	 13.41±1.40yY	 -	 -	 -	 -

Samsun	 -	 12.15±0.21a	 -	 -	 13.99±2.11xy	 -	 -	 12.90±0.36kl	 -

Sinop	 -	 -	 -	 -	 14.30±2.17x	 -	 -	 12.84±1.37k	 -

*Values are expressed as mean±SD. Mean values (cm) with different lower case superscripts in column and row were significantly different according to sampling years (p<0.05) 

and mean values (cm) with different upper case superscripts in row were significantly different according to sampling stations (p<0.05)

Table 5.	 Comparison of the mean length (cm) of most caught species according to sampling stations and sampling years in the 
southeastern Black Sea

Species	 Z	 F	 M	 S	 E

Engraulis encrasicolus	 1.27	 0.47	 0.80	 1.27	 0.37

Trachurus mediterraneus	 1.08	 0.65	 0.43	 0.34	 0.60

Sprattus sprattus	 1.81	 1.03	 0.78	 1.81	 0.57

Merlangius merlangus	 0.98	 0.76	 0.22	 0.39	 0.77

Mullus barbatus	 1.66	 0.98	 0.68	 1.66	 0.59

F: female; M: male

Table 4.	 Mortality, survival and exploitation rates of the 
samples 

Figure 6.	 Total Production of these species and number of 
fleet in Turkey
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port the findings by Aydin and Karadurmus (2012). The differ-
ences may be caused misreading of otoliths by the previous 
studies. The growth parameters of T. mediterraneus in this 
study are close to the findings by Ozdemir et al. (2009) and 
Sahin et al. (2009), while the values were higher than the re-
sults by Yankova and Raykov (2012), and Yankova (2013). The 
higher growth parameters are clarified with the different sam-
pling areas and the sampling methods in these studies. The 
fishing mortality rate was determined as 0.65 year–1. This rate 
was found lower than that in the other studies carried out in 
this region (Sahin et al., 2009; Ozdemir et al., 2009; Yankova and 
Raykov, 2012; Yankova, 2013). 

The mean length of S. sprattus was found as 7.35 cm and this 
value was lower than that in the past studies by Sahin (1999) 
(10.69 cm). These results can be explained by overfishing of this 
species; that’s, it is caught by purse seine nets along with Euro-
pean anchovy. The ages (1-4 years) of this species was similar to 
the findings by Sahin (1999), with an exception of Avsar (1995) 
(0-5 years). Growth and mortality parameters also supported the 
results by Avsar (1995) for this species caught in the same region 
in different years. 

According to the fishery regulations in Turkey, MLS of M. merlan-
gus is 13 cm in total length (MFAL, 2012). The mean total length 
of whiting was calculated as 12.70 cm which was below the MLS. 
The findings for the whiting were supported the values by Er-
dogan Saglam and Saglam, (2012). While the values were lower 
than the ones reported by Sahin and Akbulut (1997), Ciloglu et 
al. (2001), Ismen (2002), for this species, they were higher than 
the values of Maximov et al. (2011). Four ages were observed for 
M. merlangus for males and females, which was lower than the 
values reported in the previous studies carried in the same area 
in different years (Sahin and Akbulut, 1997; Ciloglu et al., 2001; 
Erdogan Saglam and Saglam, 2012; Ismen, 2002; Maximov et al., 
2011). L∞ value of M. merlangus was lower than the results given 
by the recent studies. Natural mortality value (M) was calculated 
in this research as 0.22 yr-1, which was lower than Erdogan Saglam 
and Saglam (2012). Total mortality rate (Z) and fishing mortality 
(F) rate were found lower than Ismen (2002) those and higher 
than Maximov et al. (2011). 

M. barbatus is a commercial demersal fish species and is caught 
by bottom trawl and bottom gillnets. Eighty three percent of the 
samples distributed under the MLS of 13 cm for M. barbatus. The 
results can be clarified by the effect of overfishing of this species 
like the others in the Black Sea. M. barbatus samples distributed 
in a range of 0-5 age groups. Genc (2000) reported maximum 
9 years for females and 8 years for males. Ozbilgin et al. (2004) 
observed the samples between 1 and 5 years, while Akyol et al. 
(2000) and Celik and Torcu (2000) found them as 1-4 years, Mete 
(2005) and Kinacigil et al. (2001) as 1-3 years, and Becer Ozvarol 
et al. (2006) 0-6 years. Growth parameter values of M. barbatus in 
this study were close to the results by Ozbilgin et al. (2004). The 
mortality rate of this species was found lower than that in the 
other studies carried out in this region. Total mortality rate (1.30 
years-1) was lower than that by Ozbilgin et al. (2004), but it was 
higher than by Aksu (2011). 

The reasons of high mortality rates and low mean length of this 
species can be explain changing of the Black Sea condition, 
global warming, introducing invasive species and increasing 
number of fishing vessels in Turkey. Because development of 
the fishing fleet has generated fishing pressure in the exploiting 
fish species and other stocks since early 1980. In the forthcoming 
years, this pressure had gone further and dramatic decrease ob-
served in fishing stocks in 1988. The same trend is still observing 
nowadays. There are inverse relationship between two terms and 
shown in Figure 6. According to 3rd Task group “Commercially 
Exploited Fish and Shellfish” in Marine Strategy Framework Di-
rective (MSFD), mentioned that a healthy stock represents pro-
portion older and larger fish in the population as an indicator 
reaching the Good Environmental Status (GES) (Piet et al., 2010). 
Nowadays, we cannot found older size and age of the commer-
cial fish species. It is show that the evidence of the unhealthy and 
unsustainable stocks in the Black Sea Fisheries. The same ad-
vices and precautions were made in EU Common Fishery Policy 
and Ecosystem Based Fishery Management (Pikitch et al., 2004).

CONCLUSION

This paper represents an updated data on age, growth and mor-
tality rate of five commercial fish species living in the coast of the 
Turkish Black Sea. The results of this research can be a baseline 
for researchers in the future. Monitoring research is essential for 
the exploited fish stocks in the Black Sea fisheries. The results of 
this study can be a guide to Ministry of Food, Agriculture and 
Livestock in order to improve their regulation measures, limita-
tion of the fishing fleet and re-evaluation of the minimum landing 
size of economically important fish species for the sustainable 
fisheries.
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