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Abstract. Length—weight relations are presented for 22 fish species caught in the littoral zone of the eastern
Ionian Sea. Mean values of b ranged from 2.58 to 3.43. For Greek waters no information regarding the LWR
existed for 2 of the recorded species. This is the first study on the LWR for species of the littoral zone of the east-
ern Ionian Sea which may be helpful in future fisheries studies in this area.
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Length—weight relations (LWR) are of great impor-
tance for fisheries research as they allow the conversion
of growth-in-length equations to growth-in-weight equa-
tions to be used in stock assessment models, the estima-
tion of biomass from length observations, the estimation
of the condition of the fish, and can be used to compare
the life histories of certain species between regions and
other aspects of fish population dynamics (Gongalves et
al. 1997, Moutopoulos and Stergiou 2002, Froese and
Pauly 2011).

In Greek marine ecosystems length—weight relations
for commercial fish species are available mostly for the
Aegean Sea (Stergiou and Politou 1995, Petrakis and
Stergiou 1995, Stergiou and Moutopoulos 2001,
Moutopoulos and Stergiou 2002, Koutrakis and
Tsikliras 2003, Karakulak et al. 2006). The length—weight
relations of the fish species of the lonian Sea are poorly
known, however (Stergiou and Moutopoulos 2001,
Froese and Pauly 2011) and such information for the lit-
toral zone is absent altogether.

The aim of the presently reported study was to estab-
lish the length—weight relation of 22 fish species, either
adult or juvenile, caught in the littoral zone of the eastern
Ionian Sea. The results reported may be helpful in the
fisheries management and will constitute a benchmark for
future research in this area.

Samples were collected in two different estuarine
habitats in the eastern Ionian Sea (Station I: Port of
Igoumenitsa 39°31'04.63"N, 20°13'29.38"E, Station II
Amvrakikos Gulf 39°00'10.92"N, 20°45'22.35"E). Station |

is exposed to wind and waves. It is a part of the Kalamas
River estuarine ecosystem and its sea-grass habitat compris-
es predominantly of Zostera sp. providing a landscape of
patchy sea grass amongst areas of bare sand. The
Amvrakikos Gulfis a shallow semi-enclosed embayment in
the Tonian Sea. The sea-grass habitat of the station compris-
es predominantly of dense Posidonia oceanica vegetation.

Fish species were collected at each station on a month-
ly basis from July of 2008 through March of 2010 using
a beach seine (16-m long and 1.4-m high, mesh size of
2-4 mm) and were preserved in 4% neutralized formalin.
In the laboratory, each specimen was identified to the
species level and the standard length and weight were
measured to the nearest cm and g, respectively.

The relations between the length (L) and weight (/) of
a fish were expressed by the equation W = al’, where
W is the total weight, L is the total length, a is a coefficient
related to body form and b is an exponent indicating iso-
metric growth when equal to 3 and allometric growth
when different to 3 (positive if b > 3, negative if b < 3)
(Beverton and Holt 1957, Froese 2006). The parameters
a and b of the length—weight relations were estimated by
the least-square method based on the predictive or Type I
linear regression model (Sokal and Rohlf 1981), using W as
the dependent variable and L as the independent variable,
log (W) =log (a) + b log (L). The b-value for each species
was tested by Student’s #-test to verify that it was signifi-
cantly different from the predictions for isometric growth
(b = 3). Analysis of covariance (ANCOVA) was used to
compare the regression lines between stations (Zar 1996)

* Correspondence: Dr. Toannis D. Leonardos, Laboratory of Zoology, Department of Biological Applications and Technology, University of Ioannina,
GR-45110 Toannina, Greece, phone: +302651007313, fax: +302651007987 , e-mail: ileonard@cc.uoi.gr.



iousia et al.

L

-oys Surpdwes = N IS ‘@S UBIUO] UI9ISed = QY ‘oepLiqe] = T ‘Oepineiduy = g ‘oepnuopoutdL) = ¢) ‘eepradn|) = [D ‘@epruojog = g ‘OPIULIOYPY = [V ‘A[IWE} = NV

100°0> + 660 6TE1TE STE TrS10°0 96'8 0LTl 0°¢ 86'S S91 SIA

100°0> + 660 S00<d [ 43 S00<d 0S010°0 96'TC 4 99 606 9% i vdjps vdivg
1000> + 660 8L90="4 10EL0E vIE g6T0=""1 162100 0v'€ LTl 0¢ SLY 611 I E
S00°0> + 860 19°€-6T°¢ €r'E £9500°0 66'1 99 [ 65°€ 0€ 1 sp3jna snpojdiq &
S00°0> + 860 1T€€0°€ [ ¥$810°0 L60 v'L 91 88T 96 i ozzojund snpojdiq_ ©

100> + L60 Se6lE 9¢'¢ L9000 6v'S €01 0T 987 [id 1 stpjuup snpojdiy

100°0> + 86°0 67 €81°¢ a3 1ST10°0 0L'9 00°€1 S¢ B LTT SId g
100°0> + 660 S00<d 9TE-11°€E 81°€ S00<d 206000 SSSl €l £t 898 6T il smajnuLns Sn - =
100°0> ¥ 860 9L0°1 =" seelce 8¢ Sv8'0="""f ¥2900°0 or's Sl S¢ 719 361 1 2
100°0> - L60 1000 >d T6T8LT S8T 1000 >d 18820°0 95T SSl Il [ ] 11 [

" n e 0Tl i 5 cer _6ITT n 5 n n " 1] Tz
100°0> + 660 698°6€="""1 1€e€l'E 43 €l6er="""1 15900°0 0l Tl 4 ov'y 6¢ 1 £
100°0> + 660 $000>d 9I'E01'E €I'e S00<d 210100 99'1 €l Sl 69°¢ (i i =

o 0 Lo 00pIL - 0 ey _ 00D n - n " ppnp vzZI7 - =
100°0> + 860 026'6="u €TELIE 0T°€¢ peest=""u 0SL00°0 €01 1 Sl 1T¢ 856 i g

S0< = 860 61 16T 90°¢ 197100 SO'L 'L 87 99 St 1 SnS0.41qD] UO[Y D

100°0> + 86°0 1€€+TE 8T€ £2000°0 S8°0 09°€C v'T LY 01 T6L SId
100°0> + L60 S00<d 0€€1TE STE S00<d 0£000°0 69°0 981 v'T L66 95§ il a1y ddy smypususy
100°0> + 860 goge="""s 8CELTE 433 1zee=""y £€1000°0 8T 9€T 43 911 9¢C I @
100°0> + L60 9¢'€-STE 0€°€ T€000°0 1610 08%C 9T v1'6 06€ SIA &
100°0> + L60 S00<d 9 ELIE LT€ $00<d 720000 LS0 €C LT L08 €51 il snop snypududy g
S00°0> + 860 ssTr=""w 17 E-LT¢ See 9597 =""1 £2000°0 0r'1 84T 9T ¥8°6 LET i ES
100°0> + S6'0 6TESIE [ 1€000°0 Lv'0 01°TC [44 1€'8 61% SId 2
100°0> + S6'0 S00<d 6T € 60°€ 61°¢ S00<d 20000 670 44 44 0S'L 54 il 42)SDGD SYIPUSULS
S00°0> + S6'0 1661 =" €7 E0CE [ 9L0T=""4 210000 LSO S0T (K2 SE6 81 i
S00°0> + 660 YT E60'E LTE 108100 09°C 09°01 LT LEY €01 SIA
100°0> + 660 S00<d LTE80E LTE S00<d YEC10°0 8T 9°01 6T 8€Y 6S il sp]]220 snpoyduisy
S00°0> + 660 8600 ="""4 8TEH0E 91'¢ 1000="""7 ¥TT10°0 0€C 6 LT LEY (4 i 1
1000> + 66'0 B o\v@ d 9TEG0E LIE .wo m <d 0ST10'0 897 8 S'€ 'S 9 il snasouto snpoydudg
100°0> + 860 8ILY="""u 9¢'€9T€ 3 gee=""y 19000 ¥8'¢ 3 1T €CS 9LT i
100°0> + L60 61'€-L0°€ €1 TSLI00 SIe 0L'8 Tt S6' v0€ NEl g
S00°0> + L6'0 S00<d 6£€50°€ we S00<d £8800°0 L8'E €8 oY 6TS 1y il 251U SNIGOD M
100°0> + L60 1680 =" 61'€90°¢ [ 1L01=""4 YEEI00 v0'€ L8 [44 637 €9 I 2

S0°0> + L60 STE0E €e €1500°0 L8°0 L 81 6£F 96 I SRJ0DISDAOUD SNDASU

10< = 960 €EE66C 9I'¢ 107100 $90 8t Sl YL'T 6S il smp1osof snuvydy 75
100°0> - L60 898V 85T 70500 160 L9 81 [k L3 I sapabyopd puiping 10
S00°0> + 860 €0€60°€ 9I'¢ €£210°0 €T 801 Sl STy 611 SId
S00°0> + 86°0 S00<d STES0E Sl S00<d 116000 T v01 Sl 9¢Y 6L Il oand LS @
100°0> + 660 vL00="""4 8TEL0E LTE ezo="""9 06L00°0 18°1 801 81 107 o I g
100°0> + 660 m.o 0 >d £EE60°€ (43 00 >d v1L00'0 991 8 81 LTy 54 Il s oumups snoging
S00°0> - L6°0 €L0'81=""4d v6'TC9T 8LT 8700 ="uA 155500 17T L'L 9°¢ Sty LE I 8

S0< = 660 80°€16C 10°¢ TLIT0°0 90°L 311 T¢ 019 08 I 2UISILI0)IDT SNuUa]qDDd
100°0> + 660 LTE60'E 8I°¢ 7€500°0 L68 LSE [ €rel Ly Il 2uojaq auojpg g
- — : 0057 — : =T : : - - -
S0< L6°0 00>d S.m\mm.m 66 00<d EL110°0 61 €8 91 1LY 1Ly1 il 1ioog DUty IV
100°0> + $60 1€8="""u1 0I'¢—€0°€ 90°€ gro=""4 778000 80°C 8 LT 09°S YOE1 1
qJjo
anfeA 4 odAL, o q jooneA 4 D %56 q ® JO onjeA 4 14 Ewamrui XBA 5197 UBIIN u IS soro0ds wv._
Anawoyy MM JO s1owered : [wo] yySuag <

70

(suowroads otuoan( Aq pojuasardar a1om oepriedg pue ‘QepI[ISnN “QepInA :SII[IWE] 3y} JO
S9109ds O[], ‘oS URIUO] UIO)SBI SB PAUIqUIOD AIdM SYM T ‘SUOIE)S UdIM)q JUIIJJIP A[[BO1ISIIR)S JOU 2IOM SAUI| UOISSAITAI OU) USYAY )
B3OS UBIUOT WIO)SLD 9y} Ul Jy3ned saroads ysy gz Jo (YA T) uonear jysrom—yi3us] oy} jo siojowered pojewnisy
I 9IqeL



Length—weight relations of 22 fish species from the Ionian Sea

71

and when no different, stations were combined. The coef-
ficient of determination 7> was calculated.

A total of 7905 specimens collected and studied repre-
sented 12 families and 22 species. The sample size ranged
from 25 individuals for Parablennius sanguinolentus
(Pallas, 1814) to 1471 for Atherina boyeri Risso, 1810.
All of the regressions were highly significant (P < 0.005)
and the values of ° ranged from 0.95 for Syngnathus
abaster Risso, 1827 and Atherina boyeri (Station 1) to
0.99 for Mullus surmuletus L. The high values of correla-
tion coefficient /2 indicate a high degree of positive corre-
lation between standard length and total weight of all 22
fish species. For 8 species the regression lines were not
statistically different between stations and LWRs were
combined and referred to as eastern Ionian Sea (Table 1).

The mean values of b ranged from 2.58 for Sardina
pilchardus (Walbaum, 1792) (Station I) to 3.43 for
Diplodus vulgaris (Geoffroy Saint-Hilaire, 1817). For the
majority of the species the slopes of » were significantly
(P < 0.05) higher than 3.0, exhibiting a positive allomet-
ric growth. The estimated values of b were close to 3.0 (P
> 0.05) showing isometric growth for three species while
only for one species the mean values of b showed a sig-
nificant difference (P < 0.05) lower than 3.0 reflecting a
negative allometric growth (Table 1). At this point, it has
to be stated that the species of the families of Mulidae,
Mugilidae, and Sparidae are represented by juvenile spec-
imens. Also the species of the remaining families were
represented by small- and medium sized specimens com-
pared to the published maximum lengths recorded for the
species and available mean lengths at maturity. Hence the
use of the length—weight relation parameters should be
limited to the observed length ranges (Petrakis and
Stergiou 1995, Gongalves et al. 1997). Extrapolation of
these parameters to different length ranges (higher or
lower) should be avoided (Bagenal and Tesch 1978).

As shown in Table 1 there is a significant statistical
between stations difference in the LWRs for five species:
Atherina boyeri; Liza aurata (Risso, 1810); Liza saliens
(Risso, 1810); Parablennius sanguinolentus; and
Symphodus cinereus (Bonnaterre, 1788). Even though the
change of b values depends primarily on the shape and well-
being of the species, various factors may be responsible for
that difference. According to Bagenal and Tesch (1978),
Gongalves et al. (1997), Taskavak and Bilecenoglu (2001),
and Ozaydin and Taskavak (2006), the parameter b, unlike
the parameter a, may vary seasonally, daily, and between
habitats. Also gonad maturity, sex, diet, stomach fullness,
health, and preservation techniques, as well as season
could attribute to that difference. However none of these
factors were taken into consideration in the presently
reported study (Tesch 1971, Wootton 1998).

For Greek waters no information regarding the
length—weight relations existed for 2 of the recorded adult
species (Syngnathus typhle L. and Gobius niger L.), while
apart from Mullus surmuletus no length—weight relations
information were available in FishBase for the littoral
zone of the eastern Ionian Sea (Froese and Pauly 2011).
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