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ABSTRACT

Estimation of the growth parameters of fish are vital to understand their biology. For this purpose
we collected studies that performed up to 2017 regarding the growth of species belonging to the
Diplodus genus. Data were gathered from sources like Web of Science (webofknowledge.com),
Scopus (scopus.com), Google Scholar (scholar.google.com), Researchgate (researchgate.com) and
Academia (academia.edu). 79 datasets from 52 different studies belongs to 10 species were com-
piled. Reviewed studies were published between 1982 - 2017 and were performed in 26 different
regions. It was determined that the most frequently studied species was D. vulgaris (n=23). Among
growth parameters, it was determined that there is a negative relationship between K and L., and K
and tmax, there is a positive relationship between L., and Lnax. It was also found that there is a negative
relationship between K and L., vs latitude.
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Introduction

The Diplodus genus, distributed all around the world, have
a significant economic importance (Gordoa and Moli, 1997;
Pajuelo and Lorenzo, 2004; Soykan et al., 2015). Due to var-
ied habitat preferences, these species can be found in differ-
ent marine ecosystems such as rocky habitats and sandy bot-
toms. According to Fishbase, 21 species of this genus can
be found in world seas (Froese and Pauly, 2017). While the
main area of distribution for these species is the Mediterra-
nean Sea and the Atlantic Ocean, they are also found in the
Caribbean, Gulf of Mexico, the Indian Ocean, the Red Sea
and the Persian Gulf (Figure 1, Sala and Ballesteros, 1997;
Summerer et al., 2001; Froese and Pauly, 2017). Along with
being a main target species for small scale, semi-industrial
fisheries and sport fishing, a couple species belonging to this
genus are also important with regards to aquaculture (Reina
et al., 1994; Summerer et al., 2001). For this reason, their
biology and population dynamics are essential.

While there are many studies regarding various biological
characteristics of Diplodus species, studies conducted on
age and growth are only available for 10 species (Appendix
1). Evaluating different species belonging to the same genus
that show similar morphological and growth characteristics
together offers significant advantages regarding population
dynamics (Hilborn and Liermann, 1998; Helser et al., 2007).
Compilation and reanalysis of growth studies help us for

Figure 1. Distribution of the Diplodus genus (Fishbase 2017).

better understanding the changes in growth characteristics
(Pilling et al., 2002; Helser and Lai, 2004; Helser et al.,
2007). For this purpose the aim of this study is to gather age-
growth studies performed on species belonging to Diplodus
genus and to establish the variability in growth between spe-
cies and regions. Finally, growth variety between species
was addressed based on the relationships between growth
parameters.

Compilation of Data from References

Studies performed up to 2017 regarding the growth of spe-
cies belonging to the Diplodus genus (Figure 2) were gath-
ered from sources like Web of  Science
(www.webofknowledge.com), Scopus (www.scopus.com),
Google Scholar (www.scholar.google.com), Researchgate
(www.researchgate.com) and Academia
(www.academia.edu). Collected studies were carefully clas-
sified and necessary information was extracted (See appen-
dix). This information includes the following: the location
the study (latitude, longitude), length type (LT), L., K, to,
maximum age (tmax), Minimum and maximum length (Lmin,
Lmax), S€X, age determination method (otolith reading (OR),
scale reading (SR), length frequency method (LF)), sample
size (N) and the year the study was performed (see Appen-
dix).
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Figure 2. General appearance of Diplodus (Diplodus annularis, Source: Bauchot, (1987)

In cases where the studies compiled used different size
types, the size-size relationship formula for the species in-
volved presented in Fishbase (Froese and Pauly, 2017) was
used for all size groups and Lmin, Lmax and L., values were
transformed (Stergiou and Karachle, 2006; Froese, 2006;
Giindogdu and Baylan, 2016; Giindogdu et al., 2016). For
species where fork lengths were reported and to convert the
fork lengths given to total length, the following formula
taken from Fishbase (Froese and Pauly, 2017) were used.,

D. annularis: TL =0 + 1.09FL

. bellottii: TL =0 + 1.093FL

. capensis: TL. = 0.2554 + 1.163FL

. hottentatus: TL = 0.2628 + 1.161FL
.sargus sargus: TL = 0 + 1.088FL
.vulgaris: TL = 0 + 1.15FL

For studies where maximum length was not reported, if pre-
sent the Lmax Value given in other studies from the same re-
gion, and if not the average Lmax Value given in Fishbase was
used

O O U O U

In literature, fish growth is mostly expressed based on the
von Bertalanffy growth model. Since this was the case for
all literature collected, the parameters used in this model
were taken directly without any recalculations. Latitude and

longitude information for the study areas given in gathered
studies were reproduced as averages. This way, the same
latitude and longitude information is given for studies per-
formed in the same area. It was thought that if done other-
wise, taking close latitudes and longitudes for studies per-
formed in the same area would increase the difficulty of the
analysis and reduce the significance of the results.

The change of growth parameters and other life history pa-
rameters taken from the compiled studies relative to each
other and latitude was analyzed using the Tableau 10.0 soft-
ware. Separate and joint growth formula of all species were
recalculated using the median values of all parameters and
regression constants (slope) were analyzed using an inde-
pendent sample t-test with SPSS v20 package software.

Assessment of Data and Discussion

79 datasets from 52 different studies were compiled in this
study. This data set belongs to 10 different species. Studies
were published between 1982 - 2017 and were performed in
26 different regions (Figure 3; Appendix 1).

Most studies were from around Canary Islands (n=14, 18%).
Gathered studies are most frequently on the biology of D.
vulgaris (n=23, 29%), D. annularis (n=17, 22%) and D. sar-
gus sargus (n=15, 19%) species (Appendix 1). Age reading
method was used in 71 studies (otolith reading in 45, scale
reading in 26), while in 6 studies estimation was done using
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the length frequency method, and in 2 studies no infor-
mation regarding this was given. Length measurements
were done as total length (n=65) and fork length (n=14). It
was determined that there was a significant amount of vari-
ation between number of observations in studies where
growth parameter estimations were performed. In 7 esti-
mates, >1000 individuals were used, while in 59 estimates
the number of individuals used was <1000. It was deter-
mined that in 10 data sets the number of observations was
not reported (Figure 4).

tmax Value (1 year to 33 years) was reported in 71 data sets
and Lmax value (9,3 cm to 56,5 cm) was reported in 69 data
sets. K, L. and to values were reported in all studies (Appen-
dix 1). It was determined that the K value varied between
0.073 year! and 0,56 year?, the L., value varied between
13.32 cm and 68.83 cm and to value varied between -5.33
years and -0,02 years (Table 1).

It was determined that the Lmax/L ratio varied between 0.52
and 1.84 for all studies, with an average of 0.95 (Table 1).
The relationship between Lmax and L. was calculated to-
gether for all species and a positive and statistically signifi-
cant correlation was discovered between them (r=0.827,
P<0.05, Ly, = 4.42 + 0.95 * L, ,,; Figure 4). It was deter-
mined that the relationship between tmax and K is negative
and statistically significant (r=-0.41, P<0.05, Ln(K) =
—0.72 — 0.38 * Ln(t;q,); Figure 5). It was also deter-
mined that the relationship between K and L. is negative and
statistically significant (r=-0.71, P<0.05, Ln(K) = 1.66 —
0.92 * Ln(Ly); Figure 5).

The relationship between latitude and von Bertalanffy pa-
rameters was determined to be negative for K and L., and
positive for to (Figure 6). However, the relationships for all
three parameters were found to be statistically insignificant
(t-test, P>0.05; Figure 6).

Table 1. Descriptive statistics of the parameters belonging to the compiled studies

Parameters Mean Std.Error Minimum  Median Maximum
K 0.24 0.01 0.07 0.21 0.56
Lo 35.3 1.48 13.32 33.3 68.8
to -1.31 0.11 -5.33 -0.98 -0.02
Limax 32.6 1.29 9.30 32.0 56.5
tmax 10.0 0.60 1.00 9.00 33.0
Lmax/ Lo 0.95 0.02 0.52 0.93 1.84

Table 2. Recalculated models using the median values taken from the compiled studies

Species Estimated Model

D. annularis Ly = (20.37 (1 — e~ 0:25(t+0.89)y)
D. bellottii Ly = (28.42 * (1 — ¢~ 027(t+0.19)y)
D. capensis Ly = (27.7 % (1 — e~ 0-31(¢+1.05)y)
D. cervinus Ly = (60.9 * (1 — e~ 015(t+0.76)y)
D. holbrooki L, = (33.28 x (1 — e~ 0-24(¢+0.99))y
D. hottentotus Ly = (46.24 * (1 — e 015(t+2.15)y)
D. puntazzo Ly = (36.84 * (1 — e~ 02(t+0.98)))
D. sargus cadenati Ly = (47.65 * (1 — e~ 014(t+1.98)y)
D. sargus sargus Ly = (40.71 % (1 — e~018(t+086)y)
D. vulgaris Ly = (33.3 % (1 — 7 022(t+0:96)y)
Total L, = (33.3 % (1 — e~021(t+098)))
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Figure 4. Frequency distribution of the sample sizes on which the biological parameters presented here were based (see

Appendix 1).
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The growth formula created based on the median values cal-
culated using the entire data set is given in table 2. Estimated
growth curves created with the help of these shared formulas
are given in figure 7. As seen in figure 7, for the first three
years, all species except for D. annularis demonstrate simi-
lar growth. It was seen that curves that match the initially
rapid and later slowing growth with age posited in the gen-
eral fish growth theory.

In this study, 52 studies performed in different regions
around the world that include the biological parameters of
10 different species belonging to the Diplodus genus (Ap-
pendix 1). This study is one of the rare studies that considers
the growth of the entirety of a certain genus at once, and it
is the first study that considers the species belonging to the
Diplodus genus together. Another similar study was per-
formed by Helser et al. (2007) for the Sebastes genus, found
in the Pacific Ocean. All studies other than our study and the
Helser et al. (2007) study are studies where the growth pa-
rameters of more than one genus and species were consid-
ered together. These are Pauly (1978), Pauly (1980), Paul
(1992), Stergiou (2000), Frisk et al. (2001), Stergiou and
Karachle (2006), Apostolidis and Stergiou (2012), Apos-
tolidis and Stergiou (2014) and Giindogdu and Baylan
(2016).

Aside from coloring, fish belonging to the Diplodus genus
show similarities regarding many characteristics and have
similar habitat demands (Summerer et al., 2001). This
causes their feeding habits to be similar as well (Ventura et
al., 2015). For this reason, considering the growth charac-
teristics of fish belonging to the Diplodus genus together
and in a comparative manner is quite reasonable.

Growth is the most studied subject, as it affects many life
history parameters and involves a lot of basic information
for fishing management (Helser and Lai, 2004). However,
as stated above, the number of studies that consider different
populations belonging to the same species or genus in a
comparative manner is quite limited. Consequently, this
study attempts to establish the relationship between various
biological parameters and between some parameters and lat-
itude through the compiled studies. Among these relation-
ships, one of the most important is the relationship between
K and L.. It is known that there's a negative relationship be-
tween these two parameters (Beverton and Holt, 1959; Ad-
ams, 1980; Pauly, 1980; Munro and Pauly, 1983; Pauly and
Munro, 1984; Wootton, 2012). The negative correlation (-
0.71) found in this study matches this general assumption
(Figure 5). However, despite the presence of this negative
relationship, in reality there's no direct evidence in natural

populations regarding this negative correlation (Pilling et
al., 2002; Helser and Lai, 2004). It is thought that the nega-
tive relationship between these two parameters arises from
the mathematical nature of the von Bertalanffy growth
model (Stergiou, 2000). The negative relationship between
the K value and the tmaxvalue (-0.41) was found to be similar
to the value found in a multi-species study performed by
Stergiou and Karachle (2006) (-0.37). If we consider Taylor
(1958)'s K = 3/t,,q, €quation a general equation, it can be
seen that this study has a result that is close to this value
(Table 1).

Lmax/L ratio (0.95) and the correlation between them (0.82)
was found to be similar to the studies performed among dif-
ferent species (Stergiou and Karachle, 2006 (0.99); Apos-
tolidis and Stergiou, 2014 (0.87); Giindogdu and Baylan,
2016 (0.96)). And this shows that there's a relationship be-
tween these two parameters in general terms that is inde-
pendent of species (Froese and Binohlan, 2000). Taylor
(1958), Pauly and Munro (1984) and Froese and Binohlan
(2000) state that fish usually live for 95% of the L. value.
And this shows that there's a relationship like Lo =
Lmax/0.95 between these two parameters, which fits the re-
sults we have found in this study.

Helser and Lai (2004) state that there's a relative relationship
between growth parameters and latitude that is independent
of statistical significance. According to this, K and L., have
a negative relationship with latitude, while to has a positive
relationship. Our findings are in the same direction. When
Figure 6 is examined, it can be seen that K and L. values
have a negative relationship with latitude, while to value has
a relatively positive relationship.

Feeding habits, genetic relationships, food available in the
environment, competition and temperature are the basic fac-
tors that determine the growth performance of a species
(Jobling, 1981; Helser et al., 2007). For this reason, growth
trends of species that are similar to each other with regards
to these factors would be similar as well. Consequently, the
results expressed in table 2 and figure 7 support this conclu-
sion. The mtDNA based relationship study performed by
Summerer et al. (2001) on the Diplodus genus partially sup-
ports the estimated growth model curves we have presented
here. Moreover, in Summerer et al. (2001)” study, D. cervi-
nus in a different cluster than other species. Similarly, D.
annularis and other Diplodus species are considered sepa-
rate to a point. Furthermore, the same reports put all species
other than D. annularis and D. cervinus in D. sargus clades
(Figure 8).
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Figure 6. Relationships between growth parameters and latitude and the fitted curves belonging to those. The middle
curve in each graph represents the fitted curve, and the other two represent the 95% confidence limits.
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Conclusion

Establishing the variation of growth parameters between
populations and species is to key for ecological studies.
Comparing growth models and parameters both systemati-
cally and over other variables would help us in understand-
ing the growth characteristics of the genus and species in-
volved. Comparative studies like these carry great signifi-
cance to understand the biology of species that can be con-
sidered target species for fishing.
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Appendix

Biological parameters for various Diplodus stocks in various seas [K in yr?, L. in cm, and to in yr. Sex (M=males, F=females, B=combined). N denotes the number of
individuals used for parameter estimation. Method denotes the method used for the estimation of age (O=otoliths, S=scales, LF=length-frequencies). Lmaxand tmax denote
maximum body length, in cm, and maximum age, in yr, respectively. LT denotes type of length used in the original study (TL=total, FL=fork,). nr: not reported.

Species Location Country LT Sex L, K toy tmax Lmin  Lmax Lmax/Le N Method Year Author
Adriatic S coraia & B 239 013 166 13 33 230 0960 786 SR 2000-2002  Matic-Skoko et al. (2007a)
raticseaLtoratla ¢ g 2260 017 -146 13 33 200 0885 1872 SR 20002002  Matic-Skoko et al. (2004)
Alexandria  Eygpt TL B 1810 034 -050 6 90 170 0,939 466 SR 1980-1981 Wassef (1985)
Annaba Gulf  Algeria TL B 1954 046 -057 6 126 18,8 0,962 648 SR nr Nouacher and Djebar (2007)"
TL M 2457 0,26 -0,89 6 8,9 20,6 0,838 173 OR 1998 Pajuelo and Lorenzo (2002b)
Ca{;ﬂé’s's' TL F 249 025 -089 6 94 209 0,837 139  OR 1998 Pajuelo and Lorenzo (2002b)
TL B 24,79 0,26 -0,88 6 8,2 20,9 0,843 194 OR 1998 Pajuelo and Lorenzo (2001)
Catalan Spain q d Moli
Coast TL B 2037 054 -0,03 7 9,0 20,0 0,982 180 OR nr Gordoa and Moli (1997)
b annularis  Mallorca TL F 1593 045 -012 9 90 209 1312 166  OR 2007 Alos et al. (2010)
1sland TL M 1517 047 -0,07 8 84 193 1,272 141 OR 2007 Alos et al. (2010)
Edremit FL M 2001 014 -293 6 82 153 0763 330  OR  1997-1998  Torcu-Kog et al. (2002)*
Gulf Turke FL F 1876 021 -1,73 7 80 150 0,802 322 OR 1997-1998 Torcu-Kog et al. (2002)*
S Y FL B 228 025 -145 4 85 170 0744 160 LF  1997-1999  Kinacigil and Akyol (2001)*
Zmir ba
Y TL B 2201 023 -130 7 77 183 0831 2393 OR  2004-2007 Kinacigil et al. (2008)
GGl:geosf Tunusia TL B 2264 0,16 -2,00 6 8,4 16,1 0,712 nr LF nr Bradai et al. (2001)
Theg'l]ff'kos Greece TL B 2010 021 -181 63 174 0866 135 nr nr Froese and Pauly (2017)"
Gulf of Lion France FL B 1866 0,56 -0,02 5 3,3 18,2 0,973 nr SR nr Girardin (1978)*"
D. bellottii Wesﬁggsa' Morocco FL B 2842 027 -0,19 89 208 0733 nr LF  1980-1982 Mennes (1985)*"
Ts'tz'okg:‘ma SO‘ﬂEaAf' FL B 3619 025 -105 21 89 389 1074 318 OR  1989-1990  Mann and Buxton (1997)*
FL F 4084 009 -440 20 89 386 0946 326 OR  2008-2009  Richardson et al. (2011)*
D. capensis South An- Andola FL M 27,70 0,31 -1,40 11 8,9 29,3 1,059 64 OR 2008-2009 Richardson et al. (2011)*"
gola g FL F 2561 045 -100 10 89 350 1,368 131 OR  2008-2009 Richardson etal. (2011)*
FL M 2398 049 -090 8 89 241 1,005 57 OR  2008-2009  Richardson et al. (2011)*"
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Species Location Country LT Sex L K to tmax Lmin Lmax Lmax/Le N  Method  Year Author
TL F 5880 016 -0,80 14 16,0 52,8 0,898 327 OR 2000-2001 Pajuelo et al. (2003a)
i TL ™M 6090 015 -0,73 17 19,3 565 0,928 151 OR  2000-2001 Pajuelo et al. (2003a)
. Canary Islands Spain .
D. cervinus TL ™M 6190 0,15 -0,84 17 19,3 56,5 0,913 114 OR 2000-2001 Pajuelo et al. (2003b)
TL F 5840 0,15 -0,76 14 16,0 528 0,904 298 OR  2000-2001 Pajuelo et al. (2003b)
Annaba Gulf Algeria TL B 6883 0,11 -0,75 13 9,8 52,7 0,766 190 OR 2001 Derbal and Kara (2013)
~ South Atlantic TL B 3580 022 -100 10 125 425 1,187 nr OR  1971-1974 Darcy (1985)
D. holbrooki Bight us
Off N. Carolina TL B 30,76 026 -098 11 55 36,5 1,187 349 OR  1993-1995  Manooch and Potts (1996)
D. hottentotus Ts'ti'o"azrpma SO“r'EEaAf' FL B 4624 015 215 33 16 561 1213 281  OR 1989-1990  Mann and Buxton (1997)*"
TL M 5270 019 -276 10 169 51,0 0968 168 OR  2001-2003 D°m'”9“f22(')gg§’a”e etal.
Canary Islands Spain Dominguez-Seoane et al
TL F 5230 020 -2,23 9 159 50,9 0,973 348 OR  2001-2003 g (2006) '
D. puntazzo Gulf of Gabes Tunusia TL B 2839 0,18 -1,65 114 26,8 0,944 1335 OR  2008-2010 Chaouch et al. (2013)
Gulf of Gabes TL B 2319 047 -0,25 6 119 295 1,272 112 SR nr Bradai et al. (1998)
. . TL B 4528 0,19 -0,31 18 13,3 46,7 1,031 598 SR 2004-2005 Kraljevic et al. (2007)
Adriatic Sea Coratia .
TL B 13,32 048 -0,11 1 1,6 9,3 0,698 663 LF  1991-1992  Matic-Skoko et al. (2007b)
TL F 4990 013 -223 12 162 404 0,810 341 OR  2000-2001  Pajuelo and Lorenzo (2004)
D. sargus ca- . TL M 44,70 0,15 -189 11 158 39,2 0,877 117 OR  2000-2001  Pajuelo and Lorenzo (2004)
. Canary Islands Spain ;
denati TL F 4940 015 -205 12 162 404 0,818 289 OR  2000-2001 Pajuelo and Lorenzo (2002a)
TL M 4590 0,14 -191 12 158 39,2 0,854 97 OR  2000-2001 Pajuelo and Lorenzo (2002a)
TL F 5759 010 -5,33 8 26,0 42,1 0,731 102 OR  1983-1984  Pastor and Quadros (1996)
North Spain TL M 5292 013 -373 8 245 450 0,850 91 OR  1983-1984  Pastor and Quadros (1996)
Spain Martinez-Pastor and Villegas-
TL nr 48,48 0,18 -0,58 174 334 0,689 nr nr nr Cuadros (1996)"
D. sargus sar- Catalan Coast TL B 41,70 025 -0,76 10 9,0 390 0,935 184 OR nr Gordoa and Moli (1997)
gus TL B 3955 0,15 -189 16 169 450 1,138 331 SR 1992-1999 Abecasis et al. (2008)"
South Portugal Portugal TL B 4093 0,18 -128 18 16,9 41,0 1,002 715 OR  1992-1999 Abecasis et al. (2008)"
TL B 4120 0,18 -0,86 16,9 49,0 1,189 nr OR nr Erzini et al. (2001)"
Beymelek Lagoon  Turkey TL B 3990 0,27 -1,75 3 10,0 28,7 0,719 355 SR 2006-2007 Balik and Emre (2016)
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Species Location Country LT Sex Ly K to tmax Lmin Lmax Lmax/Loo N  Method Year Author
Gulf of Lion France - B 3525 022 084 14 60 420 1191 484 SR 1980 Man-Wai and Quignard (1982)
FL B 2286 053 -014 4 100 420 1,837 nr SR nr Girardin (1978)*"
Abu Qir Bay TL B 313 02 -073 6 75 275 0879 746 SR  2008-2009 Mahmoud et al. (2010)
D. sargus : TL B 3270 013 -184 13 112 390 1,193 nr SR nr LahLah (2004)"
sargus Alexandria Eygpt "
TL B 5486 010 -206 8 112 390 0,711 604 SR  2008-2009 El-Maghraby et al. (1981)
North Sinai TL B 4071 025 -028 5 110 380 0933 991 SR  2010-2012 Al-Beak et al. (2015)
East Algeria Algeria TL B 36,30 0,15 -0,49 10 122 34,6 0,953 241 OR 2005-2006 Benchalel and Kara (2013)
Alexandria Evapt J- B 5771 007 -294 7 112 300 0520 410 SR 2008-2009 El-Maghraby et al. (1981)
Abu Qir Bay yap TL B 3130 02 -056 6 85 260 083 616 SR  1998-2008 Adam (2010)
Adriatic Sea Coratia T M 5625 008 -292 10 145 375 0667 1620 SR 2005-2006 Dulcic et al. (2011)
TL F 519 010 -284 11 145 362 0,697 1333 SR  2005-2006 Dulcic et al. (2011)
TL B 2414 016 -233 7 70 250 1,036 1097 SR  2006-2007 Hadj Taieb et al. (2013a)
Gulf of Gabes TL B 2540 018 -163 9 70 250 0984 1097 OR  2008-2010 Hadj Taieb et al. (2013b)
Tunusia TL B 2347 022 -1,45 8 10,8 32,0 1,363 97 SR nr Bradai et al. (1998)
Gulf of Tunu- TL B 399 011 -073 12 100 320 0802 510 SR  2005-2006 Mouine et al. (2010)
sia TL B 3900 010 -09 11 106 320 0,821 492 OR  2005-2006 Mouine et al. (2010)
TL B 2810 030 -162 10 125 305 1,085 374 OR  1992-1994 Gongalves (2000)
TL B 3960 032 -048 125 305 0,770 374 LF  1992-1994 Gongalves (2000)
South Portugal  Portugal TL B 3449 018 -127 14 90 330 0957 377 SR  1992-1999 Abecasis et al. (2008)
D. vulgaris TL B 2740 040 -077 14 90 300 1,095 1076 OR  1992-1999 Abecasis et al. (2008)
TL M 2860 036 -038 14 145 369 1,290 368 OR  1992-2000 Gongalves et al. (2003)
TL F 2767 039 -034 12 138 370 1,337 440 OR  1992-2000 Gongalves et al. (2003)
Gulf of Lion France T B 3780 018 -083 8 100 350 0926 55 SR nr Man Wai (1985)
FL B 30,79 0,26 -0,61 3 90 18,2 0,590 nr SR nr Girardin (1978)*
Canary Islands Spain TL B 39,70 0,23 -0,91 9 13,0 37,0 0,932 488 OR 2000-2001 Pajuelo and Lorenzo (2003)
Catalan Coast TL B 28,78 0,39 -0,66 6 80 28,0 0,973 201 OR nr Gordoa and Moli (1997)
gggggaz' Libya TL B 3330 011 -158 8 110 270 0811 290 SR 2005 Saeid et al.. (2016)
Scilia Strait Italy TL B 3350 0,17 -2,59 140 270 0806 603 OR  1997-1999 Beltrano et al. (2003)
izmir Bay Turkey TL B 279 025 -1,18 3 70 190 0680 709 OR  2004-2007 Soykan et al. (2015)
Wes;g;g S Morocco FL B 4485 040 -0.42 96 372 089 nr  LF  1980-1982 Mennes (1985)*"

*FL transformed to TL according to formula given in the manuscript
“Lmax, Lmin or both not reported in the original study. They are assigned from Fishbase or other studies carried at same location.
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