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Abstract. Length—weight (L) relations are presented for 34 fish species covering a full annual fishing period
(231 fishing days) of professional small-scale fishery in Korinthiakos Gulf during 2008-2009. These were the typ-
ical fish species caught by Greek small-scale fishery. Mean annual values of b ranged from 2.751 to 3.704.
The L-W relations were positively allometric for 12 species, negatively allometric for seven species and isometric
for 15 species. Twenty-two out of 66 species-season combinations showed that the intercept a and/or slope b val-
ues differed significantly among seasons. For Greek waters no information regarding the L—/¥ relations existed for
three of the 34 recorded species (i.e., Dentex macrophthalmus, Trachinotus ovatus, and Scyliorhinus canicula).
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Body size is the most easily measured universal charac-
teristic and its relation with body weight has been extensive-
ly documented in fisheries research (Froese et al. 2011). The
Length—weight (L) relation of a species depends on many
factors (i.c. sex, size range, habitat, food availability, and fish-
ing pressure), but may also vary seasonally (Froese 2006,
Karachle and Stergiou 2008, Liousia et al. 2012). However,
studies focusing on seasonal L—W relations are rather limit-
ed compared with those on annual estimates, because most
of the estimates are based on samplings conducted during
short-term periods in an annual basis.

In Greek fisheries, -/ relations are mostly derived from
sampling conducted in open sea (using trawls and purse
seines; for reviews see: Stergiou and Moutopoulos 2001,
Karachle and Stergiou 2008) than in coastal waters (small-
scale fishery; Moutopoulos and Stergiou 2002), despite of the
multi-gear nature of the fishery. Small-scale fishery is of
great importance to the Greek fishery contributing 57.3% to
the total Greek fisheries landings (Moutopoulos and
Stergiou 2012). It involves approximately 30 000 fishers
characterized by low income, elementary education and living
in small and isolated islands (Tzanatos et al. 2005). Likewise,
in the study area (Korinthiakos Gulf) the small-scale fishery
component is highly contributing to providing approximately
74% of the total landings (Moutopoulos and Stergiou 2012).

In the presently reported study, we calculated annual
and seasonal estimates of L—W relations for the most abun-
dant fish species caught by a professional small-scale ves-

sel in Korinthiakos Gulf during a full annual fishing period:
European hake, Merluccius merluccius (Linnaeus, 1758);
white seabream, Diplodus sargus (Linnaeus, 1758); com-
mon pandora, Pagellus erythrinus (Linnacus, 1758); bogue,
Boops boops (Linnaeus, 1758); surmullet, Mullus surmule-
tus Linnaeus, 1758; Mediterranean horse mackerel,
Trachurus mediterraneus (Steindachner, 1868); large-eye
dentex, Dentex macrophthalmus (Bloch, 1791); annular
seabream, Diplodus annularis (Linnaeus, 1758); spotted
flounder, Citharus linguatula (Linnacus, 1758); red mullet,
Mullus barbatus Linnaeus, 1758; common two-banded
seabream, Diplodus vulgaris (Geoffroy Saint-Hilaire, 1817);
blotched picarel, Spicara maena (Linnaeus, 1758); stargazer,
Uranoscopus scaber Linnaeus, 1758; comber, Serranus
cabrilla (Linnaeus, 1758); blue whiting, Micromesistius

poutassou (Risso, 1827); European pilchard, Sardina
pilchardus (Walbaum, 1792); red porgy, Pagrus
pagrus (Linnaeus, 1758); picare, Spicara

smaris (Linnaeus, 1758); black scorpionfish, Scorpaena
porcus Linnaeus, 1758; golden grey mullet, Liza
aurata (Risso, 1810); round sardinella, Sardinella
aurita Valenciennes, 1847; European barracuda, Sphyraena
sphyraena (Linnaeus, 1758); greater weever, Trachinus
draco Linnaeus, 1758; saddled seabream, Oblada melanu-
ra (Linnaeus, 1758); salema, Sarpa salpa (Linnaeus, 1758);
red scorpionfish, Scorpaena scrofa Linnaeus, 1758; com-
mon dentex, Dentex dentex (Linnaeus, 1758); flathead
grey mullet, Mugil cephalus Linnaeus, 1758; black

* Correspondence: Dr Dimitrios K. Moutopoulos, Technological Educational Institute of Mesolonghi, Department of Aquaculture and Fisheries Management,
Laboratory of Hydrobiology and Fisheries Management, Nea Ktiria, 30200, Mesolonghi, Greece, tel: +30 26310 58202, fax: +30 26310 58202, e-mail: dmoutopo@teimes.gr.



58

Moutopoulos et al.

seabream, Spondyliosoma cantharus (Linnaeus, 1758); gilt-
head seabream, Sparus aurata Linnaeus, 1758; John dory,
Zeus faber Linnaeus, 1758; pompano, Trachinotus ova-
tus (Linnaeus, 1758); Small-spotted catshark, Scyliorhinus
canicula (Linnaeus, 1758); sharpsnout seabream, Diplodus
puntazzo (Walbaum, 1792).

The samples were obtained from 231 daily fishing tri-
als conducted with a professional small vessel (length 5.8
m; 33.5 kW engine) in the Korinthiakos Gulf (38°16'50"N,
22°11'40"E) during June 2008—August 2009. Specimens
were caught using gill nets (mesh sizes of 22, 24, and 32
mm nominal bar length; 500 m) and trammel nets (mesh
size of 22 mm nominal bar length; 500-600 m) at depths
ranging from 50 to 300 m. Fishing trials were conducted
simultaneously on the same fishing grounds using the
aforementioned fishing gear. The fishing grounds were
selected by the fisher in traditional areas in order to ensure
that fishing was as similar as possible to the professional
fishing activities employed in Korinthiakos Gulf.

Fish were measured in the field for total length (TL) to
the nearest cm, and weighed (W, wet weight) to the near-
est g. Length—weight (L—W) relations were estimated
using the equation

W= aTLb

where: a and b are the equation parameters calculated
by the least squares method using the logarithmic form of
the equation:

log (W) =log (a) + b - log (TL)

The b-value of each species was tested by Student’s
t-test to verify if it was significantly different from isomet-
ric growth (b =3, P <0.05) (Froese et al. 2011).

In addition, for the most abundant species L—# relations
were separately estimated per season (i.c., autumn 2008,
winter 2008-2009, spring 2009, and summer 2008-2009).
For each species, the intercepts and the slopes of the L—W
regressions were compared for between-season differences
using analysis of covariance (ANCOVA) (Zar 1999).

L—W relations are estimated for the 34 most abundant
species (9598 specimens) during June 2008—August 2009
(Table 1). The studied species represent the most typical
fish species caught by small-scale fishery in Greece
(Moutopoulos and Stergiou 2012). The sample size
ranged from 10, for Diplodus puntazzo, to 1408, for
Merluccius merluccius. The low number of specimens for
some species (< 30 individuals) could be attributed to the
low selective properties of the gear used in the study area.

All relations were highly significant (P < 0.001), with
R? values being greater than 0.908 indicating a high
degree of positive relation between TL and . The mean
(+ standard deviation) value of the exponent b was 3.038
+ 0.17 and for all species the b values laid within the
expected range of 2.5-3.5 estimated by Froese (2006)
(Table 1): from 2.751, for Sphyraena sphyraena, to 3.396,
for Micromesistius poutassou.

For 12 out of 34 species the b values of the L—I¥ rela-
tions were higher than 3 (Student’s f-test; P < 0.05)
exhibiting a positive allometric growth, for seven species
the b values were lower than 3 (¢-test; P < 0.05) exhibit-

ing a negative allometric growth and for the remaining
species the b values did not differ significantly (z-test;
P > 0.05) from 3 showing an isometric growth (Table 1).
For the majority of species (29 out of 34) the estimated b
and the 95% confidence limit (CLgso,) values felt within
the range reported in FishBase (Froese and Pauly 2012)
(Table 1), whereas for four species were greater than the
maximum values and for one species (Dentex macroph-
thalmus) their values were lower than the minimum val-
ues reported in FishBase. Such differences in b values
could be attributed to one or more of the following factors
(Moutopoulos and Stergiou 2002, Froese 2006):

« differences in the number of specimens examined,

 area/season effects, and

« differences in the observed length ranges and the type
of length used.

For Greek seas no information regarding the L—W rela-
tions existed for D. macrophthalmus, Trachinus ovatus,
and Scyliorhinus canicula.

Seasonal L—W relations were estimated separately for
the 13 most abundant species (those with n > 30 per sea-
son) (Table 2). Exceptions were the specimens of
Trachurus mediterraneus in autumn (n = 26) and
Serranus cabrilla in spring (n = 16). All relations were
highly significant (P < 0.001), with most R? values being
greater than 0.834. The value of the exponent b ranged
from 2.642, for Dentex macrophthalmus in autumn, to
3.518, for Mullus surmuletus in summer (Table 2).

Comparisons between all pairs of species-season com-
binations (Table 3) showed that for 44 out of 66 species-
season combinations intercept @ and/or slope b values did
not differ significantly (ANCOVA: P > 0.05) with season.
In particular, for 14 out of the 44 non-significant combina-
tions both the intercept a and the slope b did not differ
with season, whereas for 11 and 19 combinations the inter-
cept a or the slope b, respectively, showed non-significant
differences with season. For the remaining 22 species-sea-
son combinations, LW estimates showed significant
(ANCOVA: P < 0.05) differences with season, from
which 14 are attributed to the effect of summer (Table 3).

Seasonal differences in L—W relations can be attrib-
uted to biological (e.g., reproduction, sex, food availabili-
ty) and/or abiotic (e.g., water temperature) factors
(Wootton 1998, Moutopoulos et al. 2011). The effects of
abiotic factors and those of sex and food availability are
not examined in the present study. Yet, the spawning and
gonad activity could cause seasonal variations in the val-
ues of parameter b of the L—¥ relation for the most abun-
dant species (Table 2).

In particular, in six out 13 species (Pagellus erythri-
nus, Boops boops, Mullus surmuletus, Dentex macroph-
thalmus, Citharus linguatula, and Serranus cabrilla) b
values were significantly higher during spawning period,
as given by Tsikliras et al. (2010) than the other
seasons/months (Tables 2, 3). For the remaining seven
species, for two species (Trachurus mediterraneus and
Diplodus vulgaris) b values did not significantly differed
among seasons, for two species (Merluccius merluccius
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Table 3

Results of the analysis of covariance (ANCOVA, P < 0.05) for pairs of L—I¥ relations for the most abundant fish
species caught in Korinthiakos Gulf, 2008-2009 for different species—season combinations

. Autumn Winter Spring
Species Season
Pofa Pofb Pofa Pofb Pofa Pofb
Winter * ns
Merluccius merluccius Spring ns ns ns *
Summer * ns * * * *
Winter * *
Pagellus erythrinus Spring * ns ns *
Summer * * * * * ns
Winter * ns
Boops boops Spring ns * * *
Summer % % % % % *
Winter * *
Mullus surmuletus Spring * * * ns
Summer * ns ns * * *
Winter ns ns
Trachurus mediterraneus Spring ns ns ns ns
Summer * ns * ns * ns
Winter * ns
Dentex macrophthalmus Spring * ns ns ns
Summer * * * * * ns
Winter ns ns
Diplodus annularis Spring * * ns *
Summer * * ns * ns ns
Winter ns *
Citharus linguatula Spring ns * * *
Summer * * ns * * ns
Spring * *
Mullus barbatus
Summer * ns * ns
Diplodus vulgaris Summer * ns
Winter ns ns
Uranoscopus scaber Spring ns ns ns ns
Summer ns * ns ns ns ns
Winter * ns
Serranus cabrilla Spring * ns ns ns
Summer ns ns ns * * *
Pagrus pagrus Summer * *

a and b = parameters of the L— relation; ns = non significant difference (P > 0.05), * significant difference (P < 0.05).

and Uranoscopus scaber) their spawning period have
been reported all year round, for one species (Pagrus
pagrus) there is not any reference on its spawning period
and for two species (Diplodus annularis and Mullus bar-
batus) b values were significantly higher during non-
spawning periods. All the above relations are of great
importance, since they determine fish growth patterns,
which in turn are essential for developing of ecosystem-
based models for fisheries.
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