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RESUME

Croissance somatique, condition et facteur de formde Trachinus dracoLinnaeus, 1758 dans le golfe de
Tunis : Cette étude présente des analyses relatives ktions taille-masse, au facteur de condition ajusau
facteur de forme de la grande vivaachinus dracpdans le golfe de Tunis. Un échantillonnage meresié
effectué au niveau des ports du golfe de Tunisedétrrier 2014 et janvier 2015. Les relations ¢alasse des
males, des femelles et de tous les individus sergsoupés de I'échantillon indiquent une croissance
allométrique positive. La croissance somatiquells faible a été observée a la fin de I'été et @orane pour
les femelles mais plutdt en hiver pour les males.ctoissance somatique des femells=< 0.004 %9 est
significativement différente de celle des mals £ 0.005 ") avec un meilleur taux de croissance pour les
femelles. Les variations biogéographiques desioakstaille-masse dérachinus draccsont vraisemblablement
dues aux conditions environnementalesak ressources alimentaires différentes dans ehzapue d'étude.

Les fluctuations saisonnieres du facteur de camtides males et des femelles suggérent une relétioite
avec le cycle sexuel de I'espéce. Le facteur deliion moyen Kea) des populations augmente lIégérement en
allant de I'Atlantique vers la Méditerranée oridatat la Mer Noire; cette méme tendance gradueltdéa
observée pour la valeur de la médiane du factedoiee az ;. Ainsi, le facteur de condition et le facteur de
forme peuvent étre utilisés comme indicateurs &gsipour mesurer les variations environnementales.

Mots clés: Trachinus dracpgolfe de Tunis, relation taille-poids, conditidacteur de forme.

ABSTRACT

This study presents analyses about weight-lendgtioaships, condition factor and form factor Bfachinus
dracoin the Gulf of Tunis. The fish samples were cdaléelcmonthly from commercial landings of the soednes
the Gulf of Tunis between February 2014 to Jan2&i5. The weight-length relationships of males, ks
and combined sexes exhibited a positive allomegrawth. The lowest somatic growth was recordedaie |
summer and autumn for females but in winter foramallhe somatic growth of femal&&’ € 0.004 9 was
significantly different from that of malesw( = 0.005 B°% with a better growth rate for the former.
Biogeographical variations of the weight-lengthatelnships ofTrachinus dracoare probably due to the
different environmental conditions and food suppfieach studied regions.

The seasonal fluctuations of the condition factomales and females, suggested a close relatiomgttipthe
sexual cycle of the species. The mean conditiotofdk o) Of populations varied slightly higher as goingrfr
the Atlantic to the eastern Mediterranean basinthadlack Sea; a same gradual tendency was olistawvéne
calculated mediansgvalue of the form factor. Then, condition factodaorm factor may be used as sensible
indicators for measuring environmental variations.

Key words Trachinus dracoGulf of Tunis, weight-length relationship, condit, form factor.
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INTRODUCTION month, season and sexual activity/inactivity period
should be known thaf,. dracg commonly called the
Biological informations such as body length and greater weever, is everywhere used locally for huma
weight constitute necessary data for assessingonsumption but is not considered of high
population structure (Froese, 2006). Weight-lengthcommercial interest since it is rather landed dy-a
relationships (WLRs) are useful to predict weights catch of the bottom trawlers in the fisheries (Alda
from easier measures of lengths (Saetbal, 2002).  Geng, 2013). However, in recent years, the dedfne
Moreover, they allow to evaluate weight-at-age fish resources, the high demand of fishery products
(Petrakis and Stergiou, 1995) and fish conditionand the human need of protein of high value
(Stergiou and Moutopoulos, 2001), to realize increased interest in a greater variety of fish and
morphometric comparisons of species from differentespecially the by-catch ones as the greater weaver
regions (Stergiou and Moutopoulos, 2001) and to(Portillo et al, 2008). Moreover, T. draco is
estimate population biomass of a fish stock for thewidespread at depths of 20 to 130 m on sandy and
purpose of its sustainable exploitation (Blaland  muddy fine sand bottoms of the entire Tunisian
Kraljevi¢, 1996). In addition, these body parameterslittoral (Azouz, 1971). Its distribution extends afi
are included in the expression of the "form factor" the coasts of the Mediterranean Sea and on the
compare the body shape of fish of different eastern coasts of the Atlantic Ocean, which had
populations or species (Froese, 2006). allowed us to compare our present results in tld fi
with those conducted in other areas.
In this study, a first analysis, relative to theigin-
length relationships, the form factor and the cbodi  MATERIAL AND METHODS
of Trachinus dracolLinnaeus 1758), was carried out
in the Gulf of Tunis (Central Mediterranean). Foatt ~ Fish sampling
purpose, the guidelines presented on this suldpgct, The studied samples were collected from the
Froese (2006) and Froeskal. (2011), was taken into commercial landings of four sampling sites beloggin
account as far as possible. Somatic growth andl“wel to the Gulf of Tunis: La Goulette, Kaldat EI-
being” of fishes were studied according to sex, Andalous, Soliman and Ghar El Melh (Fig. 1).
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Figure 1. Sampling stations dfrachinus dracan the Gulf of Tunis (1: Ghar El Melh, 2: Kalaat&ndalous, 3:
La Goulette, 4: Soliman).
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Samples were obtained monthly from February 20143. This value 3 g) can be interpreted as a form factor
to January 2015. All the randomly collected of the species or population and is expressed &y th
individuals were examined in the laboratory fomtot following formula:
length (TL) to the nearest mm and for total weight ag o= 10°02~ St
(TW) and eviscerated weighE\\) to the nearest 0.1 WhereSis the slope of the regressionlof avshb.
g.

Since several WLRs, of. draco from the Gulf of
Weight-length relationships Tunis, are not yet available for the estimatiorthef
Weight-length  relationships WLR$ are most regression ofog avsb, the value ofS= -1.358 was
commonly expressed by the exponential equation : used as proxy for estimating the form factor, as
W=aTlL recommended by Froese (2006). To compare the
WhereW is weight : total weight (TW) or eviscerated body shape ofT. dracq the existing WLRs were
weight (EW) (g), TL is total length (cm)a is the  grouped in the following three geographical areas:
intercept or initial growth coefficient and is the  Atlantic  ocean, Oriental and  Occidental
slope i.e. the growth coefficient (Le Cren, 1951; Mediterranean basins. In the Atlantic ocean, data
Ricker, 1975; Froese, 2006). from the Bay of Biscay (France), from the Gulf of
WLRs were established for males, females,Cadiz (SW Spain), from the Algarve and the central
individuals with undetermined sex and for the total coasts of Portugal were collected. The Oriental
sample. The significance of the correlation betweenMediterranean basin comprised the Balearic Islands
the variabledV andL was analysed by the ANOVA (Spain), the Gulf of Tunis (Tunisia) and the Sauili
test For each sex, weight-length relationships werecoasts (ltaly). The Occidental Mediterranean basin
analyzed according to month, season and sexualepresented by the Aegean Greek coasts, the
activity/inactivity period. Thd-value was tested by a Mediterranean and Aegean Turkish coasts and the
t-test to determine whether somatic growth is Egyptian coasts (Fig. 2). The established parameter
isometric =3) or allometric (hypoallometridi<3 or  a andb were used to calculate the form factaaig)
hyperallometric: b>3) with a statistical level of relative to each geographical area.
significance of 5%. The calculated average lengths
and average weights of the sexual categories werRESULTS
tested by the Mann-Whitney U test. When comparing
the two WLRs, for males and females, the slopes andVeight-length relationships
intercepts of both of them were compared by theA total of 603 individuals were collected duringeth
ANCOVA test. study period. They were composed of 157 males, 203
Condition Factor females and 243 individuals of undetermined sex.
To evaluate the fluctuations of the “fatness” and Individuals of undetermined sex were present in a
“well-being” of the studied species, the following higher proportion in the period of sexual inactivit
relative condition factor;) of Le Cren (1951) was (November-May) and their number decreased in the
used : period of sexual activity (June-October) until
K. =EW/aTLP reaching 0% August and September (Fig. 3); this was
The eviscerated weight was chosen in the conditiorestablished knowing that the period of reproduction
factor expression to avoid the skew induced by theof Trachinus dracdn the Gulf of Tunis extends from
use of total weight; indeed this latter takes intoJune to October (Hamed and Chakroun-Marzouk,
account the fluctuating weights of gonads and2015).
stomachs through the year cycle of the species. The size range of the studied sample was comprised
The formula of the condition factor was estimated f between 10 and 32 cm. The mean total lengths of
each sexual category (males, females and indivédualmales (21.18 cm + 0.19), females (21.95 cm * 0.20)
with undetermined sex) and for the total sample, pe and of individuals with undetermined sex (20.28 cm
month, season and sexual activity/inactivity pedsd  + 0.19) differed significantly from each other (Man
we did for the WLRs. After concluding the study of Whitney U test, p<0.05). The mean total lengthhef t
the condition factor local variations, the “mean overall sample off. dracofrom the Gulf of Tunis is
condition factor” Kmeay Of Clark (1928) was used to 21.08 cm + 0.12. The mean total weights of males
compare the condition of the Tunisian population of (62.48 g + 1.85), females (73.07 g + 2.32) and
T. dracowith the others populations from the Atlantic individuals with undetermined sex (56.78 g + 1.69)

and the Mediterranean Sea. differed significantly (Mann-Whitney U test, p<0)05
Kmean= 100a T3 The mean total weight of. dracofrom the Gulf of
Form factor Tunis is 63.75 g + 1.18 and the minimum and

According to Froese (2006), the slopela§ a vs b maximum total weights are respectively 8.51g and
can be used to estimate for a given WLR the value236.33 g. The mean eviscerated weights of males
that coefficient &” would have if the exponebtwas  (58.51 g + 1.71), females (66.98 g + 2.12) and
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Figure 2: Map showindocalities of existing WLRs found in the literatuier Trachinus draco

(1) Dorel (1986) ; (2) Mendes et al. (2004) ; (3n®s et al. (2002) ; (4) Torres et al. (2012)); N&ta et al.
(2008) ; (6) Merella et al. (1997) ; (7) Morey &t @003) ; (8) Present study ; (9) Giacalone e(2010) ; (10)
Stergiou and Moutopoulos (2001) ; (11) Karachle Stetgiou (2008) ; (12) Abdallah (2002) ; (13) Kaurkak et
al. (2006) ; (14)¥smen et al. (2007) ; (15) Sangun et al. (2007F) Kinacigil et al. (2008) ; (17) Ozaydin et al.
(2007) ; (18) llkyaz et al. (2008) ; (19) Ak andrigg2013).
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Figure 3: Monthly sex distribution oTrachinus dracdn the Gulf of Tunis.

individuals with undetermined sex (52.87 g + 1.56) The global WLRs using either total or eviscerated
differed significantly. The mean eviscerated weight weight for males, females and for the overall sampl
of T. dracofrom the Gulf of Tunis is 59.09 g = 1.07 presented a positive allometric growth except Far t

and the minimum and maximum eviscerated weightsindividuals of undetermined sex which exhibited a
are respectively 7.54 and 221.61 g.

negative allometric growth (Table I)
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Table I. WLRs parameters per sex Dfdracofrom the Gulf of Tunis. N: sample size, TL min-maxinimum and maximum total length, W
min-max: minimum and maximum weiglaandb: WLR parameters, SE(lthe standard error of the slop&,the coefficient of determination
and the growth type, A+: positive allometric grow#y: negative allometric growth, I: Isometric gribw

Eviscerated weight

Total weight
TL min-max Growth Growth
N W min-max (g) a b r2 SE (b) W min-max (g) a b r2 SE (b)
(cm) type type
Males 157 14.2-29.8 16.63-188.22 0.005 3.0717 0.92 g.00 03 0. A+ 15.23-175.54 0.004 3.09y 0.98 0.00 0.0B A
Females | 203 16.2-32 26.86-236.33 0.004  3.136 0.97 0.00 0.02 A+ 25.57-221.61 0.004 3.101 0.98 0.00 0.01 A+
Undeterm
243 10-29.8 8.51-179.8 0.008 2.940 0.98 0}00 0.01 - A 7.54-156.32 0.006] 2.94( 0.99 0.00 0.01 A-
ined
Total 603 10-32 8.51-236.33 0.006  3.040 0.97 0}00 0.01 A+ 7.54-221.61 0.006 3.021 0.97 0.00 0.01 A+
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Comparing the WLRs between sexes (Fig. 4),significant peak in spring for males (1.04 + 0.01),
females somatic growth was significantly different females (1.09 £ 0.01), individuals with undeterngine
from that of males (ANCOVA, p<0.05). When sex (1.07+ 0.02) and for the total sample (1.08 +
analyzing WLRs results per month, season and perio®.01). The K, variations per period of sexual
of sexual activity/inactivity, males and femaledrdt activity/inactivity show that relative condition wa
show the same temporal variations of somatic growthsignificantly the highest in the sexual inactivity
Indeed, males present the lowdstalues in the period for males (1.06 + 0.01), females (1.08 #19.0
beginning of winter (Decembeh=2.865; January, and individuals with undetermined sex (1.07 + 0.01)
b=2.180) and also in the late spring (M&y2.741) but was the same between the two periods for the
whereas theirb-values were highest from August total sample (1.07 + 0.01).

(b=3.298) to November bE3.311); their somatic The condition factor Knea) represents the mean
growth is then better in late summdr=8.111) and condition factor for a given length; the lowestues
autumn 6=3.072). In contrast, females displayed the are recorded in the eastern side of the Atlantitian
lowest somatic growth in autumrb=2.805) then the western Mediterranean basin, they improve én th
during the spawning and post-spawning period of thecentral Mediterranean Sea and become slightly highe
studied species, and were in better somatic grawth in the eastern Mediterranean basin and also in the
winter (0=3.121) and springE3.144). On other side, Black Sea (Fig. 6).

the b-values of the WLRs for males and females vary

significantly between the periods of sexual agfivit Form factor evaluation

and sexual inactivity but they did not vary for the The calculated median value of the form factorhef t
total sample. T. dracopopulation of the Gulf of Tunis was 6.43 10
Condition factor fluctuations % In the present work, the form factor was used to
The mean monthly variations of the relative cowditi determine whether the body shape of a population of
factor (K;) manifested a significant peak in March a given sector is different from the other onese Th
(1.08 + 0.02) for males and in April for femalesi@  calculated mediares, value was 6.17 Idin the

+ 0.02) and for the total sample (1.13 + 0.14). TheAtlantic Ocean, a little higher in the Western
mean monthlyK, for both sexes and for the total Mediterranean basin (6.24 30and highest in the
sample decreased between May and September (Figastern Mediterranean basin (6.88L(Fig. 7).

5). The fluctuations oK, among seasons showed a
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Figure 4. Comparison of the weight-length relationships betwmales (M) and females (F) in the Gulf of
Tunis.
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Figure 6: Variation of the mean condition factor (Kmean)lofdracobetween regions.

(1) Dorel (1986) ; (2) Mendes et al. (2004) ; (B3n®s et al(2002) ; (4) Torres et al. (2012) ; (5) Mata et(aD08) ; (6)
Merella et al (1997) ; (7) Morey et a[2003) ; (8) Present study ; (9) Giacalone e{24110) ; (10) Stergiou and
Moutopoulos (2001) ; (11) Karachle and Stergiol0@Q (12) Abdallah (2002) ; (13) Karakulak et(@006) ; (14)ismen et
al. (2007) ; (15) Sangun et #007) ; (16) Kinacigil et a(2008) ; (17) Ozaydin et al. (2007) ; (18) llkyetzal (2008) ; (19)
Ak and Geng (2013).
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Figure 7: Distribution of the form factor between the Atlanéind the Western and Eastern Mediterranean
basins.

DISCUSSION in the north-eastern Mediterranean Sea of Turkey
(Sanguret al, 2007) and in the eastern coast of Black
One of the essential biological parameters forsh fi Sea (Ak and Geng, 2013). Nevertheless, in the Bay o
species is its maximum size (TLmax); indeed, size i Biscay (Dorel, 1986), in the eastern Adriatic (&l
a very good indicator of the place of a given speci and Kraljevé, 1996), the Balearic Islands (Mereéia
in the ecosystem and in the food web. For exampleal., 1997), the south-west coast of Portugal
on a local state, it was observed that overfishing(Goncalveset al, 1997), the Egyptian (Abdallah,
changes the length frequency of populations causing002) and Turkish coasts (Karakuletkal, 2006), the
a decrease of the maximum size of fish in the emtch somatic growth ofT. dracois lower than that of the
especially the larger ones (Froese, 2004). Theta, da Gulf of Tunis On the other handn Greek coasts
on maximum lengths are important since their (Stergiou and Moutopoulos, 2001), Portuguese coasts
following, on time series, can provide additional (Mendeset al, 2004), the Bay of Sarogs(menet al,
information in support of the estimated level of 2007) and the Aegean Sea (Kinacegikl, 2008), the
exploitation of a population. somatic growth ofl. dracois higher than the Gulf of
For T. draco,the maximum total length recorded in Tunis one. Likely, these spatial variations of the
the Gulf of Tunis was 32 cm and is relative to the WLRs are imputable to the influence of different
biggest female; it is close to that reported inggee  environmental conditions and food availability on
waters (Stergiou and Moutopoulos, 2001). However,fish growth (Barlow, 1961; Teletchea, 2009).
higher TLmax were recorded in the Bay of Biscay However, these variations may be also the result of
(TL = 38 cm, Dorel, 1986), on the Portuguese coastdactors related to sampling since the sample sirect
(TL = 34 cm, Gongalvest al, 1997; TL = 36.8 cm, as its size range, sex composition, preservation
Mendeset al, 2004) and on the Turkish coasts (TL = method, temporal resolution and maturity stage of
35.2 cm, Karakulalet al, 2006; TL = 37 cmjsmen individuals, vary among localities.
et al, 2007 ; TL = 36.6 cm, Kinacig#t al, 2008).  In the Gulf of Tunis, somatic growth was positive
Lower maximum sizes were observed in the Eastallometric type for the whole population; fish
coasts of the Adriatic Sea (TL = 26.8 cm, &¢éland  growing faster in weight than in length. During the
Kraljevi¢, 1996), in the Balearic Isles (TL = 24.2 cm, period of sexual activity, the value of thb
Merellaet al, 1997), in the Egyptian coasts (TL = 23 coefficient, ofT. dracofemales, is significantly lower
cm, Abdallah, 2002), in the Mediterranean Turkish than the theoretical value of 3; the species become
coasts (TL = 20 cm, Sangwt al, 2007) and in the thinner when growing. This trend is observed in
Black Sea coasts (TL = 25.8 cm, Ak and Geng, 2003)females fishes because the energy used for somatic
The comparison of the WLRs @f. dracofrom the  growth, during the sexual inactivity period, isheit
Gulf of Tunis, with those established in other involved for the needs of the vitellogenesis duting
geographical areas (Table II), showed that theperiod of sexual activity.
somatic growth of the population of the Tunisian The somatic growth of the two sexes was
coasts present a great similarity with the oneinbth  significantly different (ANCOVA, p<0.05), with a
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Table Il. Comparison of weight-length relationshipsTofdracoin different maritime
localities. N: sample size, TL min-max: minimum aneximum total-length, a: intercept of
the WLRs, b: slope of the WLRs.

Geographical area a b N  TL min-max Author

Bay of Biscay, France 0.009 2.874 181 7.5-38.5 Dorel (1986)

South coast of Portugal  0.016 2.930 14 9.6 -24.2 Goncalves et al. (1997)

o South-Atlantic coast, Spain  0.007 2.980 231 12.5-29.5 Mata et al. (2008)
j—é Gulf of Cadiz, Spain 0.005 3.075 141 11.2-28.8 Torres et al. (2012)
The Algarve coast, Portugal 0.004 3.119 2767 11.8-39.6 Santos et al. (2002)
West coast of Portugal 0.004 3.1734 21.5-39 Mendes et al. (2004)
Gokceada Island, Turkey 0.024 2.578 32 4.4-35.2 Karakulak et al. (2006)
Mediterranean, Egypt 0.011 2.80Q70 10 - 23 Abdallah (2002)
Eastern Adriatic, Croatia  0.021 2.934 22 9.2-26.8 Dul¢i¢ and Kraljevé (1996)
= North Aegean sea, Greece  0.005 3.0625 15-30.5 Karachle and Stergiou (2008)
% Mediterranean, Turkey 0.005 3.09054 9-20 Sangun et al. (2007)
§ Central Aegeansea, Turkey 0.005 3.1005 15.3-36.6 llkyazet al. (2008)
953 Stergiou and Moutopoulos
9 Mediterranean, Greece 0.004 3.1285 14.5-32
w (2001)
Aegean sea, Turkey 0.005 3.137- - Kinacigil et al. (2008)
Izmir bay, Turkey 0.004 3.178 45 17.2-34 Ozaydin et al. (2007)
Saros bay, Turkey 0.004 3.202 1025 15 - 37 Ismen et al. (2007)
é Balearic Islands, Spain 0.010 2.83%7 6.2 - 26.5 Morey et al. (2003)
é Balearic Islands, Spain 0.007 2.93497 14-34 Merella et al. (1997)
% Gulf of Tunis, Tunisia 0.006 3.040603 10-32 Present study
% Sicily, italy 0.005 3.059 21 16 - 29.5 Giacalone et al2010)
E Eastern coast, Turkey 0.007 3.00836 5-25.8 Ak and Geng (2013)
Eé Eastern coast, Turkey 0.004 3.43338 5-35 Ak et al. (2009)
o

9
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igher growth rate for the females. This result Journal of the Black Sea/Mediterranean
corroborates the only other one recorded along the Environment19(1): 95-110.

eastern coast of the Black Sea by Ak and Gengdk O., Kutlu S. and Aydini. 2009. Weight-length
(2013). relationships for 16 fish species from the
As there is a gap in knowledge regarding the fignes Eastern Black Sea, Tirkiye.Turkisfournal of
and health of fishes, the morphometric condition Fisheries and Aquatic Scien¢é&s 125-126.

index may be used in studies on fish metabolism andAzouz A., 1971. Etude des biocénoses benthiques et
activity, life-history traits, measures of enviroantal de la faune ichtyologique des fonds chalutables
and anthropogenic factors and in stock management de la Tunisie, région nord et sud—est. These en
(Loret et al, 2014). The best condition df. draco Sciences Naturelle de I'Université de Caen 243
was registered in spring (April, May and June) and p., 12 pl.

probably related to the increase of temperaturetand Bagge O., 2004. The biology of the greater weever
the better availability of food in the Gulf of T@niin (Trachinus dracdin the commercial fishery of
fact, individuals start, at this time, to reloaeéithipid the KattegatlCES Journal of Marine Science
reserves preparing themselves for the reproduction 61: 933-943.

activity (Hamed and Chakroun-Marzouk, 2015). Barlow G.W., 1961. Causes and significance of
From July to October, the well-being of the greater morphological variation in fishesSystematic
weaver, specially the females, is substantially Zoology 10(3): 105-117.

affected as it coincides with the release of gamédte  Clark F.N., 1928. The weight-length relationshigs o
the Kattegat (Bagge, 2004) and in the Black Sea (Ak the California sardine Sardina coerulep at
and Geng, 2013), the condition factor of females San PedroFish bulletin 12: 1-59.

reaches its highest values, just before spawning irDorel D., 1986. Poissons de I'Atlantique nord-est.

June and in May, while in the Gulf of Tunis the Relations taille-poids. Institut Francais de
highest values were in March and April. The lowest Recherche pour [I'Exploitation de la Mer.
values were observed in July and August in the Nantes, France. 165 p.
Kattegat (Bagge, 2004) and in the Black Sea (Ak andDulcic J. and Kraljevic M. 1996: Weight-length
Geng, 2013), respectively during and after spawning relationships for 40 fish species in the eastern
and in August and September in the Gulf of Tunis. Adriatic (Croatian waters)isheries Research
Then the seasonal cycle of the conditionTofdraco 28(3): 243-251.
is in close relationship with gonadal development. Froese R., 2004. Keep it simple : three indicators
The mean condition factor of the populationsTof deal with overfishingFish and fisherigss: 86-
draco increases slightly from the eastern Atlantic 91.
coasts to the eastern Mediterranean basin and Blackroese R., 2006. Cube law, condition factor and
Sea, this is probably in relation with the differen weight-length relationships: history, meta-
somatic growths of each population. Moreover, the analysis and recommendationdournal of
obtained value of the form factor fdr dracoin the Applied Ichthyology22: 241-253.
Gulf of Tunis, indicated that the species belongsFroese R., Tsikliras A.C. and Stergiou K.l. 2011.
anyway to the “elongated body shape” pointed out by Editorial note on weight-length relations of
Kulbicki et al. (2005). No reference dealing with the fishes.Acta Ichthyologica et Piscatorjal1(4):
form factor is till now available in the literatufer T. 261-263.
draco and then the present result provided anGiacalone V.M., Anna G.D., Badalamenti F. and
important basis for future comparisons. However, Pipitone C. 2010. Weight-length relationships
slight variations of the form factor were sensible and condition factor trends for thirty-eight fish
between the different studied geographical areas; species in trawled and untrawled areas off the
these are in relation with the fact that morphatagi coast of northern Sicily (central Mediterranean
appearances are affected by environmental factors Sea).Journal of Applied Ichthyology26: 954-
and developmental stages (Barlow, 1961; Teletchea, 957.
2009). Goncalves J.M.S., Bentes L., Lino P.G., Ribeiro J.,
Canario A.V.M. and Erzini K. 1997. Weight-
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