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Abstract. Using a traditional, commercial, crustacean bottom trawl net we collected fish samples from the south-
ern Aegean Sea, from Dec 2009 to Nov 2010, at depths of 30-225 m. We collected a total of 35 428 specimens
representing 50 families and 103 species: Argentina sphyraena Linnaeus, 1758; Arnoglossus laterna (Walbaum,
1792); Arnoglossus rueppelii (Cocco, 1844); Arnoglossus thori Kyle, 1913; Belone belone (Linnaeus, 1761);
Belone svetovidovi Collette et Parin, 1970; Blennius ocellaris Linnaeus, 1758; Boops boops (Linnaeus, 1758);
Bothus podas (Delaroche, 1809); Buglossidium luteum (Risso, 1810); Callionymus Iyra Linnaeus, 1758;
Callionymus risso Lesueur, 1814; Capros aper (Linnaeus, 1758); Cepola macrophthalma (Linnaeus, 1758);
Chelidonichthys cuculus (Linnaeus, 1758); Chelidonichthys lucerne (Linnaeus, 1758); Chlorophthalmus agassizi
Bonaparte, 1840; Chromis chromis (Linnaeus, 1758); Citharus linguatula (Linnaeus, 1758); Coelorinchus
caelorhincus (Risso, 1810); Conger conger (Linnaeus, 1758); Coris julis (Linnaeus, 1758); Dentex dentex
(Linnaeus, 1758); Diplodus annularis (Linnaeus, 1758); Diplodus sargus sargus (Linnaeus, 1758); Diplodus vul-
garis (Geoffroy Saint-Hilaire, 1817); Echelus myrus (Linnaeus, 1758); Equulites klunzingeri (Steindachner,
1898); Eutrigla gurnardus (Linnaeus, 1758); Fistularia commersonii Rippell, 1838; Gadiculus argenteus
Guichenot, 1850; Glossanodon leioglossus (Valenciennes, 1848); Gobius cruentatus Gmelin, 1789; Gobius niger
Linnaeus, 1758; Helicolenus dactylopterus (Delaroche, 1809); Hoplostethus mediterraneus Cuvier, 1829; Labrus
merula Linnaeus, 1758; Labrus viridis Linnaeus, 1758; Lampanyctus crocodilus (Risso, 1810); Lepidorhombus
boscii (Risso, 1810); Lepidorhombus whiffiagonis (Walbaum, 1792); Lepidotrigla cavillone (Lacepéde, 1801);
Lepidotrigla dieuzeidei Blanc et Hureau, 1973; Lesueurigobius friesii (Malm, 1874); Lithognathus mormyrus
(Linnaeus, 1758); Liza ramada (Risso, 1827); Lophius budegassa Spinola, 1807; Lophius piscatorius Linnaeus,
1758; Macroramphosus scolopax (Linnaeus, 1758); Merluccius merluccius (Linnaeus, 1758); Mullus barbatus
barbatus Linnaeus, 1758; Mullus surmuletus Linnaeus, 1758; Mustelus mustelus (Linnaeus, 1758); Mustelus
punctulatus Risso, 1827; Nemipterus randalli Russell, 1986; Oblada melanura (Linnaeus, 1758); Pagellus
acarne (Risso, 1827); Pagellus bogaraveo (Brinnich, 1768); Pagellus erythrinus (Linnaeus, 1758);
Parablennius tentacularis (Briinnich, 1768); Peristedion cataphractum (Linnaeus, 1758); Pomadasys incisus
(Bowdich, 1825); Pomatoschistus minutus (Pallas, 1770); Raja miraletus Linnaeus, 1758; Raja radula
Delaroche, 1809; Salaria pavo (Risso, 1810); Saurida undosquamis (Richardson, 1848); Sciaena umbra
Linnaeus, 1758; Scomber japonicas Houttuyn, 1782; Scophthalmus rhombus (Linnaeus, 1758); Scorpaena nota-
ta Rafinesque, 1810; Scorpaena porcus Linnaeus, 1758; Scorpaena scrofa Linnaeus, 1758; Scyliorhinus canicu-
la (Linnaeus, 1758); Scyliorhinus stellaris (Linnaeus, 1758); Serranus cabrilla (Linnaeus, 1758); Serranus hepa-
tus (Linnaeus, 1758); Serranus scriba (Linnaeus, 1758); Solea solea (Linnaeus, 1758); Sphyraena chrysotaenia
Klunzinger, 1884; Spicara maena (Linnaeus, 1758); Spondyliosoma cantharus (Linnaeus, 1758); Squalus
blainvillei (Risso, 1827); Symphodus cinereus (Bonnaterre, 1788); Symphodus doderleini Jordan, 1890;
Symphodus mediterraneus (Linnaeus, 1758); Symphodus melanocercus (Risso, 1810); Symphodus ocellatus
(Linnaeus, 1758); Symphodus rostratus (Bloch, 1791); Symphodus tinca (Linnaeus, 1758); Syngnathus acus
Linnaeus, 1758; Torpedo marmorata Risso, 1810; Torpedo nobiliana Bonaparte, 1835; Trachinus draco
Linnaeus, 1758; Trachurus mediterraneus (Steindachner, 1868); Trachurus picturatus (Bowdich, 1825);
Trachurus trachurus (Linnaeus, 1758); Trigla lyra Linnaeus, 1758; Trigloporus lastoviza (Bonnaterre, 1788);
Upeneus moluccensis (Bleeker, 1855); Upeneus pori Ben-Tuvia et Golani, 1989; Uranoscopus scaber Linnaeus,
1758; Zeus faber Linnaeus, 1758. We estimated weight—length relations for the fishes collected. Values of the
allometric coefficient (b) ranged from 2.1729 for Cepola macrophthalma to 3.6372 for Equulites klunzingeri.

* Correspondence: Dr. Gokgen BILGE, Mugla Sitki Kogman Universitesi, Su Uriinleri Fakiiltesi, 48000, Kotekli, Mugla, Turkey, phone: (+90) 2522113168,
e-mail: (GB) ghilge@mu.edu.tr, (SY) sercanyapici@mu.edu.tr, (HF) sharkturk@yahoo.com, (HC) hasancerim@mu.edu.tr.
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All relations were highly significant (P < 0.001), with the majority (94.17% of 103 species) 7> values being
greater than 0.9. Four species evidenced isometric growth, 50 species showed positive allometry, and 49 species
have negative allometry. Seven species studied were Lessepsian migrants.

Keywords: WLR, marine fishes, Mediterranean Sea

Fisheries management and research often require the
use of biometric relations in order to transform data col-
lected in the field into appropriate indexes (Anderson and
Gutreuter 1983, Ecoutin and Albaret 2003, Mendes et
al. 2004). In the fisheries science, weight—length relations
(WLRs) have a several uses. They allow to:

* estimate weight from length for individual fish and
for length classes of fish;

* estimate standing-crop biomass when the length fre-
quency distribution is known (Anderson and Gutreuter 1983,
Petrakis and Stergiou 1995);

» convert growth-in-length equations to growth-in-
weight for prediction of weight-at-age and use in stock
assessment models (Pauly 1993);

* calculate condition indices (Anderson and Gutreuter 1983,
Petrakis and Stergiou 1995); and

» compare populations from different regions in terms
of their life histories and morphology (Petrakis and
Stergiou 1995).

Previous studies were carried out on the characteriza-
tion of WLRs for fish species (numbers of the species with-
in the parenthesis) in the Turkish coasts of the Aegean Sea:
Akyol et al. (2007) (25), Ceyhan et al. (2009) (17), Filiz
and Bilge (2004) (24), Gurkan et al. (2010) (22), ilkyaz et
al. (2008) (62), Ismen et al. (2007) (63), Karakulak et al.
(2006) (47), Ozaydm et al. (2007) (60) and Ozaydin and
Taskavak (2006) (47). In the presently reported study,
WLRs were estimated for 103 fish species captured off the
Turkish coasts of the southern Aegean Sea.

From December 2009 to November 2010 we sampled
southern Aegean Sea fishes from a total of 68 hauls taken
by a crustacean trawl vessel F/V AKYARLAR from the
depths of 30-225 m. The vessel used a traditional bottom
trawl net (44 mm stretched mesh size), locally called
“Ottoman net”. The towing time was 30 min, at the speed
of approximately 2.5 knots. The collected fish specimens
were identified on board and then stored on ice until
returned to the laboratory. In the laboratory, each fish was
measured for total length (TL) to the nearest 0.1 cm and
weighed (wet weight, 1) to the nearest 0.01 g. Fish species
were identified based on Whitehead et al. (1986) and vali-
dated following FishBase (Froese and Pauly 2013). The
relation between weight and length,

W=alb
was converted into the logarithmic expression:
InW=Ina+blnL

Parameters a and b were calculated by least-squares
regression, as was the coefficient of determination (72).
Significant difference of b values from 3, which represent
isometric growth, was tested with the #-test (Pauly 1993).

We sampled a total of 35 428 fish specimens repre-
senting 50 families and 103 species (Table 1): Argentina

sphyraena Linnaeus, 1758; Arnoglossus laterna
(Walbaum, 1792); Arnoglossus rueppelii (Cocco, 1844);
Arnoglossus thori Kyle, 1913; Belone belone (Linnaeus,
1761); Belone svetovidovi Collette et Parin, 1970; Blennius
ocellaris Linnaeus, 1758; Boops boops (Linnacus, 1758);
Bothus podas (Delaroche, 1809); Buglossidium luteum
(Risso, 1810); Callionymus Ilyra Linnaeus, 1758;
Callionymus risso Lesueur, 1814; Capros aper (Linnacus,
1758); Cepola macrophthalma (Linnaeus, 1758);
Chelidonichthys cuculus (Linnaeus, 1758); Chelidonichthys
lucerne (Linnaeus, 1758); Chlorophthalmus agassizi
Bonaparte, 1840; Chromis chromis (Linnaeus, 1758);
Citharus linguatula (Linnaeus, 1758); Coelorinchus
caelorhincus (Risso, 1810); Conger conger (Linnacus,
1758); Coris julis (Linnaeus, 1758); Dentex dentex
(Linnaeus, 1758); Diplodus annularis (Linnaeus, 1758);
Diplodus sargus sargus (Linnaeus, 1758); Diplodus vul-
garis (Geoffroy Saint-Hilaire, 1817); Echelus myrus
(Linnaeus, 1758); Equulites klunzingeri (Steindachner,
1898); Eutrigla gurnardus (Linnaeus, 1758); Fistularia
commersonii Rippell, 1838; Gadiculus argenteus
Guichenot, 1850; Glossanodon leioglossus (Valenciennes,
1848); Gobius cruentatus Gmelin, 1789; Gobius niger
Linnaeus, 1758; Helicolenus dactylopterus (Delaroche,
1809); Hoplostethus mediterraneus Cuvier, 1829; Labrus
merula Linnaeus, 1758; Labrus viridis Linnaeus, 1758;
Lampanyctus crocodilus (Risso, 1810); Lepidorhombus
boscii (Risso, 1810); Lepidorhombus whiffiagonis
(Walbaum, 1792); Lepidotrigla cavillone (Lacepéde,
1801); Lepidotrigla dieuzeidei Blanc et Hureau, 1973;
Lesueurigobius friesii (Malm, 1874); Lithognathus
mormyrus (Linnaeus, 1758); Liza ramada (Risso, 1827);
Lophius budegassa Spinola, 1807; Lophius piscatorius
Linnaeus, 1758; Macroramphosus scolopax (Linnaeus,
1758); Merluccius merluccius (Linnaeus, 1758); Mullus
barbatus barbatus Linnaeus, 1758; Mullus surmuletus
Linnaeus, 1758; Mustelus mustelus (Linnaeus, 1758);
Mustelus punctulatus Risso, 1827; Nemipterus randalli
Russell, 1986; Oblada melanura (Linnaeus, 1758);
Pagellus acarne (Risso, 1827); Pagellus bogaraveo
(Briinnich, 1768); Pagellus erythrinus (Linnaeus, 1758);
Parablennius tentacularis (Briinnich, 1768); Peristedion
cataphractum (Linnaeus, 1758); Pomadasys incisus
(Bowdich, 1825); Pomatoschistus minutus (Pallas, 1770);
Raja miraletus Linnaeus, 1758; Raja radula Delaroche,
1809; Salaria pavo (Risso, 1810); Saurida undosquamis
(Richardson, 1848); Sciaena umbra Linnaeus, 1758;
Scomber japonicas Houttuyn, 1782; Scophthalmus rhom-
bus (Linnaeus, 1758); Scorpaena notata Rafinesque,
1810; Scorpaena porcus Linnaeus, 1758; Scorpaena scro-
fa Linnaeus, 1758; Scyliorhinus canicula (Linnaeus,
1758); Scyliorhinus stellaris (Linnaeus, 1758); Serranus



265

93ed jxou uo sonuPuUod J[qe],

Weight-length relations of 103 fish species from the Aegean Sea

-V 0I8LCT8€LIT 2660 G8I1°0 YLTL'T 8110°0 g9 P1¢ 8 1 HUoSsLUUIO0S DLIDINISIY ()¢
+V 8Y1S°¢-C010°¢ 186°0 61110 §e9T'¢ 9€00°0 ¢€1IT L0l 811 NV SnpApunS pISLING - 6T
+V 0618 ¢¥SSt'e LT6°0 000 TLEY'E 12100 86 €9 IL 1 Liagurzunyy sajnnby - g7
-V €667 100€°C 686°0 1€€1°0 TLY9'T 62000 9CL L6¢ LS NV snadut snjaydiy [T
-V 90T6'T0€L8'T §96°0 Se10°0 0168°'C 60€0°0 1'¢T S €681 NV sLp3na snpojdiq - 97
-V 00T e P9ILT L¥6°0 61820 7896°C S020°0 €LT LTl €8 q Sn3ADS Sn3IS snpojdiq - ST
+V 06L0°€-8500°¢€ 160 98100 STH0'¢ ¢610°0 €91 [ 14374 NV stppnuup snpojdiq - 7
+V 90T €+919°C 8560 §T61°0 G810°¢ LST00 6'C¢ Lel L6 NV Xojuop xojua( €
+V TOLT €—€950°¢ 7860 I1€0°0 SLIT'E 8900°0 9°¢l 79 10T NV synls10) g
+V SYI8°¢—0T8T' ¢ 186°0 8IIT°0 [543 2000°0 LTS 86T L NV 123102 423U0) [T
-V I8LL'T-6919°C 016°0 €090 SL69'C L900°0 601 09 L11 NV Snouty.Lojopd SnyouLi0j20) (¢
+V LTTT'€€650°¢ LS6°0 1910°0 1160°¢ 8500°0 9T 8 99¢1 NV pprpn3ul] Syl - 61
+V 8C0C €—866LC 796°0 IvC10 €IS0°¢ LY10°0 9’11 L9 LS NV Suuo4ys siodyy 81
+V rS'€-€88¢°¢ 0960 0700 08T'¢ €€00°0 L'81 0°¢ 688 NV 1z1sSDSD snuippyydosopy) |
+V 00€€° €8T 9L6°0 [¥50°0 SCTT¢ 2500°0 Loy 991 I8 NV puiaon] sdypyoruopray) 9|
-V 988LT91¥9°C LE6°0 €280 ISIL'T 8L10°0 S Lel 5 NV snpnono sdypyoruopljayy G|
-V S60TTLIET'C £€6°0 ¥810°0 6CLT'T 9100 0'1¢ 'L 886 NV pulpiyydosovul bjoda) {1
-V ELILT0SSS'T 088°0 01¥0°0 09€9°'C £€5€0°0 L6 6C 209 NV 42dp soudn) ¢
-V L9€9°¢-€0S0°C 1€6°0 weTo SEY8'C 7800°0 YL ¢'e 194 q ossii snuiduoyp)y 71
-V 19LE€-€ELTT G860 9810°0 LYT8'C CIT10°0 L'LT el Ly NV p.d] snuduonp)y 11
-V €080°€—880L°C 8L8°0 8¢60°0 9t68°C Sz100 LTI 99 €6 NV winany wnipissoysng 01
+V €1S9°€—€P60°¢ 9860 LTI O 8CTLE'C 1+00°0 1'0¢ L0l 78 NV sppod snifjog 6
+V $0S0°€-C€09°C 9060 61110 6978'C L6100 a7 ¥'6 89 NV sdooq sdoog 8
-V 69€T€8GSL'T 156°0 ¢8IT°0 $966°'C LY10°0 €Sl 'L c¢ NV SID]]200 Smuualg [,
+V 1T€T€-ST00°¢ 0€8°0 STTro eLIT'E L0000 81y 78T 9¢ NV 1a0p1aojaas auojeg 9
+V 6909°¢—LE]T'E 8560 78600 £€56€°¢ £000°0 S48 8'LT 144 NV uojaq auoppg ¢
-V 8LEYTPIVI'C 6960 L60T°0 126€°C 82¢€0°0 66 89 ITI NV L10Y] SnSSO|SOULy
+V CELE E—8Y86'C L86°0 w600 06L1°¢€ L£00°0 611 LYy 9Tl NV mjoddon. snssopgouly ¢
-V €L96'C9168°C 9t6°0 €610°0 S676'C 7600°0 61l 74 Socl NV DUIDID] SNSSOISOULY T
+V 66£5°€-88S¢°¢ 096°0 09200 0SLY'¢ 7€00°0 991 0L 91¢ NV pua.idyds punuasLy |
odKy q 30 1D %S6 ol q30dS q b o n N wsuo soweds  ON
PpoIH s1o)owrered uone[oy T )

BOG UBASOY UIdYINOS Y} JO SISBOO YSIIN ], WOIy sa103ds Ysiyy ¢()[ 10J Suone[ar y3Sua[—ysopm
I 9lqeL



93ed jxou uo sonunuod Jqe],

Bilge et al.

-V 9T86'T1EVL'T 0€6°0 Lyy1°0 €168'C L610°0 €91 et IS NV snstoul sAsoppuiod 79
-v €1L0'E-66L8C 660 8¢¥0°0 9SL6'C 8100°0 81 69 9¢ NV wnop.aydvips uoipaIsLeg 19
-V 0096'C-059¢5°C 6L6°0 8SY°0 STIL'T LETO0 9'11 'L L NV SLID[NODIUD) SNIUUB]GDAD (09
+V 6S50°€~L696'C °L6°0 61200 8C10°€ ¥810°0 ¥'0C LS 1€s NV SnupLidia snjja3vd - 6§
-V 8€S0°€TCIL8T L86°0 1€60°0 §796'C 8L10°0 6°Sl1 8L el NV 0240.1030q SNj123D] 8
+V 869°¢—08¥1'¢ €260 99¢€1°0 14143 12100 0t 1’6 Ly WV ouIID Snjd3vd LS
-V 9896'CT8SYL'T 766°0 LSTI'0 CTLS8'T vL10°0 86T 9'11 LS1 NV panuvjpul bpriqo  9S
-V §T66'T1968°C 6860 SL100 €vT6'c vL10°0 6'CC 811 811 1 ypopuva snapdiwaN - GG

I €591°€-6€68'C 966°0 SEV00 9620°¢ ¥2c0'0 89L iy 49 NV smjmound snjISy - S
-V 7850°€-9879'C 6860 860°0 SeEY8'C €500°0 L 101 6'te vL NV Snjojsnul SnjaISpy - €
-v €LIBTEVILT 1L6°0 01¥0°0 096L°C €L70°0 €'8¢C S'L ovl NV Smpp[nuLins smjpy - ¢S
+V 19€C € T1LLTE 0L6°0 0€81°0 0ssee §900°0 8¢ 9°¢ 600T NV smpqipg Spqipg iy - 1§
+Vv 86ETELYITE 886°0 €900°0 €LTT'E L£00°0 9Ly '8 898¢ NV SnI2ON]AOUL SHIDONJAOPY 0§
-V LSLST98LI'T 0SL°0 0001°0 0LLET 80200 0Tl 6'S 681 D xdojods snsoydup.01Dp - 6l
-V €910°€-6018°C 9L6°0 L860°0 9¢16'C 87C0°0 €9 L'81 9tl NV sniioposid sniydo7 8y
+Vv 9811°€-5¥68°C 0280 0001°0 0L10°€ 81100 981 0°0I1 L61 NV vssp3apng smiydoq Ly
-V TTOL'T9EL9T 660 8110°0 6CEL'T ¥Cc0°0 8'6¢ 9'¢C LS NV bpoud vZI7 - 9%
-V 1900°€-C198'C 6660 LTY0°0 9€€6'C ¥C10°0 L'Te L'El 691 NV snaduLiour Snypusoyny Gy
-V €0L6°C95C8T S16°0 89€0°0 ¥€96'C L800°0 ¥'6 9¢ S9L NV usaLY SMqoSLININSIT
-V 88¢0°€0188'C 1L6°0 LESTO 7196'C 8C10°0 I'v1 L8 141! WV 1opraznaip viLiopidaT ¢y
+V S¥90°€-6€66'C ¥76°0 6L10°0 €620°¢ ¥C10°0 181 'y €L91 NV auoj1apd v|3LyopIdaT  Th
+V 88CS€-LE66'T 9260 0€€00 019T°¢ 6920°0 0Tl 89 144! NV sosvYfiym snquioyopida7 1y
+Vv PCRTEILITE 660 01¥0°0 0661°¢ ¥¥00°0 TLI L'L L9 NV 12509 snquioy.1op1doT - Of
+V §S9Te—¢€1T0°¢ L96°0 12700 pevie 69000 91 v'e 08 NV snj1po20.d sodupduny - 6¢
-V 0SC6'C—CI0L'C ¥66°0 LTIT0 1€18°C 8¢C0°0 ¥'9T 891 Iy NV Sipriia sniqoy 8¢
-V PCITE9vCLT 966°0 £960°0 $896'C 8100 9'¢¢ I'LT 94 WV pyniout sniqoy  Lg
+V 166€°€-1001°€ €60 0090°0 o6lTe 8L00°0 1'91 s 11¢ NV snouv.Lipppaut sniy12jsojdor]  9¢
+v Te0€€8091°¢ 886°0 05€0°0 0TeTe £600°0 L'yl 8¢S 101 NV sniadojd1ovp snuajodaH - G¢
+V 0€81°€-9990°¢ 6560 9620°0 6vel'e 800°0 091 6'L 1€ NV 4231U SN1qOD ¢
-V 9%80°€—96LLC 66°0 8YEL'0 12€6'C 9€10°0 7’91 8 IS NV Smpjusndo snqon - ¢¢
+V 96LYS EFIIT'E 1L6°0 6LLO0 §s6T'¢E 62000 (44! S8 891 NV snss03012] UOpoOUDssoln g
+V ¥109°€-85S¢°¢ 0S8°0 02900 06LY'¢€ €000 L0l LS 1433 NV Snajua3ip SHINJIPPY - 1¢
ad£y 430 1D %56 ot q3ods q b o un — somade -0

IMOIH s1o1owesed uoneoy 7 7 N oHO Po0s ON

266

‘Ju0d [ d[qe ]



267

93ed jxou uo sonunuod Jqe],

Weight-length relations of 103 fish species from the Aegean Sea

+V SYIV ¢ T11¥0°¢ 7S6°0 €600 8LTTE €€00°0 6°¢e 181 6S nv 0ODAp SNUIYIDAT {6
-V L998°C-1+9S°C 8660 LESO0 PSIL'T 61500 78T €8 €L NV pupijiqou opadiof  ¢6
-V 9t%09°C—109+'C 186°0 ¥191°0 gTes’e 12L0°0 €8¢ L6 LS NV ppp.ioutivul opadio] 76
-V CIP0 €—LSYL'T 666°0 610°0 SE68°C 1000°0 €¢e ['6 1T nv SNOD SNYILUSUAS |6
-V 1020°€-9578'C 6960 L6700 evee’c 08100 0'CC 99 01T NV pouiy snpoyduidg (6
+V 9T19°¢¥TIT¢ ¥L6°0 78600 STIv'E 8%00°0 4l L9 (44 q Snip41so4 snpoyduds 68
+V 0V1T e PLYO€ 756°0 €00 LOET'E 20100 06 9Y YLT q snipjjao0 snpoyduidg g8
-V 060" €S9t 786°0 I1TLT0 CLEL'T 66200 76 6'S It q snosed0upuL Snpoyduds /8

I 0050°€—85S6'C ¥86°0 LELOO 6200°¢ 6€10°0 991 LY 8¢ NV snaup.Lidjipaul snpoyduidg 98
-V GG80'E—CTLSL'T £€86°0 SYIT'0 0€8°C 20200 6 9°¢ 143 q 1u12].19pop snpoydulds 8
+V 8SL9 C—LYEC'E 6160 sero €505°¢ 0500°0 L6 LY 19 nv snaautd snpoyduds 43
-V 6LTO'CTII6'T 166°0 09700 0196'C 75000 6'79 L'LT 08 0) 12jj1aup]q snjpnbg ¢
-V POST €-L0V8'T 0560 LLLOO 9566'C 8020°0 L'81 98 6L NV SnADYIUDO butosoldpuods g
-V 10¥0°€-L168'T ¥76°0 69€0°0 SL96'C 8710°0 181 06 8¢CS nv pudbu pAIAS T8
+V PLEV €-L8ET'E 9960 2200 01ST'¢ 2000 0vC 081 S¢ 1 pruapjosdayd vuavidyds (g
+V 1615°€-06C1°¢ 0260 09L0°0 169¢°¢ €200°0 Lee 981 IL1 NV pajos vajog 6L
+V 8Y61°¢—SCEl'E L86°0 8S10°0 LE9T'E £€600°0 ¥'eT €8 661 NV DqLLOS SNUDALOS Q[
-V LOS6'C—T8SS'T CL60 ¢610°0 0ISL'T 1020°0 L'T1 1784 L86Y nv smipdoy Snup.i42§ [/
-V 9TI10°€—0896'C 186°0 €I10'0 $066°'C 1100 ¥'ST YL 18¢C1 NV Dj11gpo SNUDALIAS 9/,
-V 0€0T' ¢ 08¥L'T L86°0 6¥01°0 SSL6'T 6€00°0 L'TL vl 6 nv S1D][2)s Snu1y.L011A0S G/
+V SSh e—Svble §T6'0 98L0°0 666C°¢ 1000 €0S 6°LT 144! nv DIN2IUDD SHUIYL01]AIS {7/,
-V ¥850°€-0698°'C 966°0 1Z¥0°0 L€96'C 81200 6'Ch 96 YL NV pfo.os puandiods ¢/,
+V 60C1'€-8896'C 986°0 78€0°0 61v0°¢ 0L10°0 89T L'L €9 nv snosod puardiod§ 7/

1 S9L0°€—SI€6°C §S6°0 89€0°0 1¥00°¢ 06100 LI 98 1489 nv pipjou buapdiods [
-V 6T€0°€—LT08'C 796°0 19620 8LI6'C S910°0 ¥'8Y L'6T 6 nv snquioy.s snuippyydoss (L,

I 09LT°¢-CIT10°¢E 886°0 8CST0 9¢€60°¢ 75000 881 eyl §3 0) snoodpl 12quiods 69
+V 891T'¢—806L°¢ 6L6°0 LS6T0 8€00°¢ 9¢10°0 v ov L'yl 145 nv paquin buaviog 89
+V VLY €-5096'C 186°0 1500 YLITE L£00°0 6T [ 34 1 suupnbsopun bpLinvg 19
+V 918T¢8YL8'T S66°0 YLLTO 8L0O°E €I10°0 8¢l YL (9% NV oapd pLIDIDS 99
-V SY0'€-C868°'C 166°0 YLLTO 81L6'C 8900°0 S99 L'ey 8¢ q pinpa vlby 9
+V ¥899°¢-001C ¢ L6°0 ILETO ({3343 8000°0 ¢£ov L'9T 29 0) sma .1l vIVY 9
-V 691T¢T0IL'T 796°0 6¥170 S€96'C 91000 4 ¢'e 6S NV snpnuiul SnisiYosopuUod €9
adKy q 30 1D %S6 o q30 dS q b xeu na wsu soade 0

Pao1nH s1ojowered uoneoy 1 1 N 1eHO 103€8 N

‘Ju0d [ d[qeL



268

Bilge et al.

Table 1 cont.

Growth
type

95% CIl of b
3.3130-3.5564

2.9755-3.3053

72

0.987

Relation parameters

SE of b
0.1695
0.0726
0.0753
0.0698
0.0388
0.0677
0.0314
0.0433
0.0326

b
3.4347
3.1404
2.6790
3.0475
2.9730
3.1420
3.1773
3.2366
3.0478

N :
min max

Origin

Species

No.

A+

0.0034
0.0044
0.0162
0.0069
0.0134
0.0070
0.0058
0.0087
0.0156

16.7
31.3

14.7

8.7
16.2

53

AM
AM
AM
AM
AM

95 Trachurus mediterraneus

A+

0.983

39
539

96 Trachurus picturatus

A—

2.5249-2.8330

0.977

8.7
7.2
8.7
7.9
7.4

11.3

97 Trachurus trachurus

A+

2.9883-3.1067

0.992

353

122
702
320

98 Trigla lyra

A—

2.8965-3.0494
3.0915-3.2247
3.0882-3.2664
3.1509-3.3223

2.9696-3.1260

0.937

21.1

99  Trigloporus lastoviza

A+

0.970

22.5
17.6

30.7

100  Upeneus moluccensis

A+

0.972
0.975

54
108

Upeneus pori

A+

AM

102 Uranoscopus scaber

103 Zeus faber

A+

0.998

45.9

7.8

68

maximum, 72 = coefficient of determination, a = intercept, b = slope, SE of b = standart error of b, CI = confidence inter-

negative allometry, I = isometry, AM

length [cm], min = minimum, max

positive allometry, A (-)

sample size, L

N=
val, A (+)

Mediterranean endemic species; Species

lessepsian, C = cosmopolitan, E

= Atlanto-Mediterranean, L =

are listed in alphabetical order according to the Froese and Pauly (2013).

cabrilla (Linnaeus, 1758); Serranus hepatus (Linnaeus,
1758); Serranus scriba (Linnacus, 1758); Solea solea
(Linnaeus, 1758); Sphyraena chrysotaenia Klunzinger,
1884; Spicara maena (Linnaeus, 1758); Spondyliosoma
cantharus (Linnaeus, 1758); Squalus blainvillei (Risso,
1827);  Symphodus cinereus (Bonnaterre, 1788);
Symphodus doderleini Jordan, 1890; Symphodus mediter-
raneus (Linnaeus, 1758); Symphodus melanocercus (Risso,
1810); Symphodus ocellatus (Linnaeus, 1758); Symphodus
rostratus (Bloch, 1791); Symphodus tinca (Linnaeus,
1758); Syngnathus acus Linnaeus, 1758; Torpedo mar-
morata Risso, 1810; Torpedo nobiliana Bonaparte, 1835;
Trachinus draco Linnaeus, 1758; Trachurus mediterraneus
(Steindachner, 1868); Trachurus picturatus (Bowdich,
1825); Trachurus trachurus (Linnaeus, 1758); Trigla lyra
Linnaeus, 1758; Trigloporus lastoviza (Bonnaterre, 1788);
Upeneus moluccensis (Bleeker, 1855); Upeneus pori Ben-
Tuvia et Golani, 1989; Uranoscopus scaber Linnaeus,
1758; Zeus faber Linnaeus, 1758.

Out of the 103 fish species sampled, 84 (81.55%) were of
the Atlanto-Mediterranean origin, 7 (6.80%) were endemic
to the Mediterranean, 5 (4.85%) were cosmopolitan, and
7 (6.80%) were Lessepsian migrants (Table 1). Sparidae
(10.7%; 11 species), Labridae (9.7%; 10 species), and
Triglidae (6.8%; 7 species) were the most abundant families.
Sample sizes ranged from 21 for Syngnathus acus, to 4987
for Serranus hepatus (Table 1). The sample size, mini-
mum and maximum length for each species are presented
in Table 1, as well as the WLRs, the coefficient of deter-
mination (7%) and the standard error and confidence inter-
val (CI) of b. Values of the allometric coefficient (b) ranged
from 2.1729 for Cepola macrophthalma to 3.6372 for
Equulites klunzingeri (Table 1). The mean value of b (+ stan-
dard deviation) was 3.029 (£ 0.2756) and the median » was
3.0031, with 50% of the b values being between 2.924 and
3.183. Overall, the values of the parameter b vary between
2 and 4 (Tesch 1971). In the presently reported study 94.2%
of the 103 species had b values within the expected range of
2.5-3.5 (Koutrakis and Tsikliras 2003) with 2.5325 for
Torpedo marmorata and 3.4790 for Gadiculus argenteus.
All relations were highly significant (P < 0.001), with the
majority of (94.17% of 103 species) 7 values being greater
than 0.9 (Table 1). There were only six exceptions:
Macroramphosus scolopax, Lophius budegassa, Belone sve-
tovidovi, Gadiculus argenteus, Buglossidium Iluteum, and
Capros aper (Table 1). Concerning the type of growth,
4 species (3.9% of the total species number) showed isomet-
ric growth (b = 3), 50 species (48.5%) positive allometry
(b > 3), and 49 species (47.6%) negative allometry (b < 3).

Fish samples in this study were intermittently collect-
ed throughout the year. Estimated WLR parameters
should be considered only as mean annual values for most
of these species since the data were collected over an
extensive period of time and are not representative of any
particular season (Dulc¢i¢ and Glamuzina 2006). As
stressed by Bagenal and Tesch (1978) and Petrakis and
Stergiou (1995), the use of these relations should be lim-
ited to the size range used to estimate the parameters.
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