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ABSTRACT
In this study, length-weight relationship of Umbrina cirrosa was determined in the Black Sea while 
giving a maximum length and weight record for this species. A total of 102 U. cirrosa were sampled 
by using trammel nets between 2018 and 2019 in the southern Black Sea. The mean length and the 
mean weight of the specimens were estimated as 32.4 cm ± 15.02 (4.8-94) and 613.1 g ± 962.69 
(1.0-7051.1), respectively. One of the sampled species was measured as 94 cm in total length, 
weighed 7051.1 g, and was found to be 5 years old. These measurements prove this specimen to 
be the largest individual for the Turkish coasts. The length-weight relationship was described as 
W=0.009L3.0541 (R²=0.9962) with positive allometric growth for all individuals. This is the first study 
conducted for U. cirrosa in the Black Sea while the maximum size record is given for all Turkish 
coastal waters. 

Keywords: Umbrina cirrosa, length-weight parameters, maximum weight, maximum total length, 
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INTRODUCTION

The Shi drum, Umbrina cirrosa (Linnaeus 1758), 
is a member of the Sciaenidae family (Fischer et 
al., 1987) and has a great economic value in 
commercial fishing (Fabi and Fiorentini, 1993; 
Mylonas et al., 2000). It is a demersal fish largely 
spread from the Eastern Atlantic to the Medi-
terranean and the Black Sea living within a 
depth range of 0 to 100 m (Fischer et al., 1987). 
The Shi drum is a bottom-dwelling species, 
mainly feeding on invertebrates and fish (Abel-
lan and Basurco 1999; Lobry et al., 2003). Small-
er individuals generally prefer muddy habitats 
of coastal zones and estuaries (Fischer et al., 
1987). When the sea has a heavy condition, 
wave breaking action stirs up the benthic in 
coastal areas and reveals the creatures that the 
Shi drum feeds on. They generally approach 
the coastal area where the waves break for 
feeding purpose (personal observation).

 Fischer et al., (1987) stated that they are usually 
between 30-80 cm, but they can grow up to 100 
cm. Chao and Trewavas (1990) measured a 40 
cm of common length with a maximum size of 
73 cm. According to FishBase (2020), this spe-
cies can grow up to a maximum size of 73 cm 
and 3.1 kg. In Turkish territorial waters, U. cirro-
sa are fished using trammel nets and trawls by 
fishermen in the Mediterranean Sea, Aegean 
Sea, Sea of Marmara, and Black Sea. 

The total average production of U. cirrosa was 
32.1 tons in Turkey between the years 2008-
2018 (TUIK, 2019). It has an average price of $ 
10 per kg. Due to its rapid growth, it has been 
used as a new species in aquaculture in the 
Mediterranean since the 2000s (Melotti et al., 
1995; Mylonas et al., 2000; Barbaro et al., 2002; 
Mylonas et al., 2004; Koumoundouros et al., 
2005).

There are no studies in the literature focusing 
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on the population structure of the natural stocks of this species in 
Turkish territorial waters. In this study, the length-weight relation-
ship together with the maximum total length, total weight and 
age determination are given for this species.

MATERIALS AND METHODS

A total of 102 specimens of U. cirrosa were caught by using tram-
mel nets (40-60-80 mm mesh size) between 2018 and 2019 in the 
Southern Black Sea region (between 41012’20.94”N – 
370.18’.43.57”E and 410.28’.02.52”N – 41027’53.86”E) (Figure 1). It 
can only be sampled efficiently when the tide is high because the 
catching success is very low when the sea is calm.

Caught fish samples were transported in iceboxes to the Labora-
tory of Fatsa Faculty of Marine Sciences, Ordu University. The 
length and weight of the samples were measured with the accu-
racy of 1 cm and 0.1 g respectively for all specimens (Table 1). Sex 
determinations were made through macroscopic observation of 
the gonad. Chi-square (χ2) analysis was used to test for significant 
differences between the sex ratio.

The total length-weight relationship (LWR) of the species was es-
timated by applying the exponential regression model, W = 
aTLb, where a and b are constants (Ricker, 1975). LWR relationship 
was performed for three groups; by using only males, only fe-
males, and all samples. The Pauly’s t-test was used to compare 
the “b” values (Pauly, 1984) to determine whether there is any 
significant difference or not. Sagitta otolith was used for the age 
determination of the maximum sized fish.

RESULTS AND DISCUSSION 

A total of 102 (52 female, 46 male and 4 immature) specimens 
were examined. The ratio of female to male specimens was 
found as 1:1.13. The difference between the sex ratios was not 
found to be statistically significant (χ²=0.51, df=1, p>0.05).

The mean total length and the mean weight of the specimens 
were estimated as 32.4 cm ± 15.02 (4.8 - 94) and 613.1 g ± 962.69 
(1.0-7051.1) respectively (Table 1). 

One of the female individuals sampled from Hopa was measured 
as 94 cm in total length (Figure 2), weighed 7051.1 g (gonad 
weight: 190 g) and found to be 5 years old (Figure 3). These num-
bers make it the largest individual for Turkish waters. 

When the U. cirrosa population in the Black Sea examined, the 
highest percentage was observed for 35-40 cm TL (21 %) length 
group (Figure 4).

Figure 1.	 The map showing the sampling area. 

Table 1.	 Mean and standard deviation, maximum, minimum values for length (L) and weight (W) parameters of each sex of 
Umbrina cirrosa.

S
L (cm) W (g)

Avg. ± SD Min. Max. Avg. ± SD Min. Max.

Σ 32.4 ± 15.02 4.80 94.00 613.10 ± 962.69 1.00 7051.10
♀ 34.80 ± 17.03 14.00 94.00 792.20 ± 1281.00 25.05 7051.10
♂ 32.00 ± 10.29 14.60 50.30 463.80 ± 356.72 28.96 1330.00

Σ: All, ♂: Male, ♀: Female, S: Sex, N: Number of individuals, Min: Minimum, Max: Maximum, SD: Standard Deviation

Figure 2.	 The largest individual from the Black Sea. 

Figure 3.	 A thin stained otolith section of Umbrina cirrosa 
(total length 94 cm, weight 7051.1 g) aged 5 years 
old. 
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The length-weight relationship for all samples (males and fe-
males) was estimated as W = 0.009 L3.0541 (R² = 0.996) with a posi-
tive allometric growth. The length-weight relationship for the fe-
male, male groups, and all individuals are given in Figure 5.

The “b” value estimations from the length-weight relationship 
of U. cirrosa are 3.054 for all individuals, 2.995 for females and 
3.029 for males. The value of “b” is only slightly different than 
3 for all individuals and is not significantly different than 3 for 
the female and male groups with p> 0.05 (Table 2). Positive al-

lometric growth values were observed for U. cirrosa for males 
and all individuals, while the females showed an isometric 
growth (Figure 5). 

U. cirrosa is a species with a high rate of catching when it ap-
proaches the coastal areas for feeding purpose, especially when 
the sea is heavy with big waves stirring up the bottom (Dr. Meh-
met AYDIN observations). To sample the species, sampling 
should be done under this type of weather conditions, when fish-
ing is quite difficult as expected.

In addition to this, due to the high preference of this fish in 
restaurants, this species is sold directly to the restaurants by 
commercial fishers, and only a very small portion of the samples 
can be obtained from commercial fishers. Therefore, the number 
of samples in this study is lower than the number of samples for 
the researches focusing on other similar species. If we look at the 
previous studies about this species, we see that the sample num-
bers are either very low or the size of the samples has a narrow 
range including mostly juvenile individuals (Table 3). Considering 
the size distribution of the samples for this study together with 
the smallest and the largest individuals of the samples, it can be 
said that the size structure of the natural population is more real-
istically represented in this study compared with the previous re-
searches of the literature.

In the catalogue book of Fischer et al. (1987), it is stated that 
this species theoretically has the potential of growing up to 100 
cm length. Additionally, based on the study Chao and Trewavas 
(1990) carried out, it grows to 73 cm in length, and a record was 
given in FishBase (2020) with the size of 73 cm length and 3.1 kg 
weight. The maximum length (94 cm) and weight (7051.1 g) val-
ues given in this study is the largest length and weight record 
for this species in the Black Sea region. The length-weight rela-
tionship was described as W = 0.009 L3.0541 for all samples. In 
previous studies, the smallest and the largest “b” values were 
found to be 2.917 (Bolognini et al., 2013) and 3.419 (Başusta et 
al., 2019, see Table 3) respectively for this species. In this study, 
the b value was estimated as 3.054, which is within the limits of 
the smallest and largest “b” range given by the previous stud-
ies. Additionally, a relatively high “b” value by Başusta et al., 
(2019) conflicting with our results can be due to the juvenile 
profile of the sampled individuals or due to the fishing gear 
used in the sampling of that research. The age of the maxi-
mum-sized individual sampled in the study was determined to 
be 5 years old (94 cm, 7051.1 g), which is comparable with the 
values given by Arneri et al. (1998) for the individuals aged 3 
years old (length 67 cm and weight 3200 g).

Figure 4.	 Length frequency distributions of Umbrina cirrosa 
collected from the southern Black Sea region. 

Figure 5.	 The Length-weight relationship for Umbrina cirrosa 
collected from the Southern Black Sea region. 

Table 2.	 The Length-weight relationship parameters for male, female groups and all individuals for Umbrina cirrosa 
sampled from the Southern Black Sea region.

S N a b 95% Confidence Interval (+SD) R2 Pauly t-test p

Σ 98+4 0.009 3.054 3.016-3.091 (+0.018) 0.996 2.870 >0.05
♀ 52 0.011 2.995 2.993-3.057 (+0.030) 0.995 0.152 <0.05
♂ 46 0.009 3.029 2.952-3.106 (+0.038) 0.993 0.769 <0.05

Σ: All, ♂: Male, ♀: Female, S: Sex, N: Number of individuals, SD: Standard deviation, a: Intercept, b:Slope, R2: Determination coefficient, P: Probability of the t-test (H0: 

b=3) (4 immature).
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CONCLUSION

In conclusion, this study is very important in terms of being the 
first study with a sample group covering all length groups of this 
species while giving a weight-height relationship similar to the 
natural population. Nevertheless, age determination of an indi-
vidual of this size both in weight and length had never been 
done before. The population of this species is spread over a 
wide area covering the Black Sea, the Mediterranean Sea and 
the Atlantic Ocean and has a high commercial value, therefore 
demans further studies in detail.
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