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Abstract: In this study, some biological features of spotted flounder Citharus linguatula (L.,1758) were investigated from izmir Bay. 2555 specimens were captured
with bottom trawl net by R/V Egesuf between January 2005-May 2006. It is determined that the samples of population distributed between I-VI age groups. Minimal,
maximal and mean total length were established as 9.1cm, 23.9 cm and 15.90+0.096 cm, respectively. Minimal, maximal and mean weights were found as 5.02g,

105.34g and 32.06+0.61g, respectively. The weight-length relationships and von Bertalanffy growth equations were calculated as W=0.005*L314, r= 0.98, Li = 27.38
* [1-g02142 (+1.6359)),
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0Oz: Bu galismada, izmir Kérfezi'nde kancaagiz pisi baliginin Citharus linguatula ,(L., 1758) bazi biyolojik zellikleri tespit edilmistir. Ocak 2005-Mayis 2006 tarihleri
arasinda, izmir Kérfezinden Egesiif Arastirma Gemisi'nden trol agji ile aylik olarak toplam 2555 adet elde edilmistir. Bireylerin I-VI yas gruplan arasinda dagilim
gosterdigi saptanmistir. Minimum, maksimum ve ortalama total boy sirasiyla, 9,1cm, 23,9cm ve 15,90+0,096 cm'dir. Minimum, maksimum ve ortalama agirlik
siraslyla, 5,029, 105,349 ve 32,06+0,61 g'dir. Total boy-agirlik iliskisi esas alinarak hesaplanan boy agirlik iliskileri, W=0,005*L3%, r= 0,98 olarak tespit edilmistir.

von Bertalanffy blyiime parametreleri tim bireyler igin Lt = 27,38 * [1-e-0.2142(+16353)] olarak hesaplanmigtir.

Anahtar kelimeler: Ege Denizi, [zmir Kbrfezi, Kancaagiz pisi baligi, Citharus linguatula

INTRODUCTION

Citharus linguatula is a small and demersal flatfish species
which inhabits soft sandy-muddy bottoms, about 200-300m
depths and it is distributed across the Mediterranean and
Atlantic (Nielsen, 1986). Spotted flounder most likely to be
inhabited at depths between 10 and 100m (Sartor et al., 2002).

Citharus linguatula is commercially important species in
Atlantic and Mediterranean waters. In Portugal, they were
landed 39 937 kg/per year between 1992 and 2005 and also
Portugal sea food industry made profit by spotted flounder sells
(98 415 €/per year) (Teixeira et al., 2011). Spotted flounders
are also economically important flatfish species as bycatch,
especially bigger than 18 cm, in Greece (Vassilopoulou, 1994).
Spotted flounder is found in Marmara sea, Aegean and
Mediterranean seas, coasts of Turkey (Bilecenoglu, 2002) and
also important species in Edremit bay (Cakir et al., 2005), in

© Published by Ege University Faculty of Fisheries, lzmir, Turkey

[zmir bay (Bayhan et al., 2009)

There are many studies on Citharus linguatula in
Mediterranean and Atlantic Ocean. Studies are focused on
distribution in Adriatic sea (Jardas, 1983) , in Mediterranean
(Sartor et al., 2002), egg and larvae distribution and features
from Spanish coast (Sabates, 1988), population biology in
Adriatic (Jardas,1984), in Greek waters (Vassilopoulou and
Papaconstantinou, 1992; 1994), in Turkish seas (Ozaydin et
al., 2003; Cakir et al., 2005 and Bayhan et al., 2009) and in
Portugal waters (Texeira et al., 2010), its feeding habits in
Adriatic sea (Jardas, 1984), in Spanish waters (Redon,1994),
in Italian waters (Carpentieri et al., 2010) and in Portugal waters
(Texeira et al., 2010). After all there were many data on weight
and length relationships of the spotted flounders in several
studies (Dulcic and Kraljevic, 1997; Moutopoulos and Stergiou,
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2002; Mendes et al., 2004; Karakulak et al., 2006).

The main aim of the our study is to determine growth
parameters of the spotted flounder in Izmir Bay (Aegean Sea)

MATERIAL AND METHODS

Total of 2555 Citharus linguatula specimens were collected
montly from Izmir Bay (Aegean Sea) (Figure 1) between
January 2005 and May 2006. The samplings were carried out
by research vessel EGESUF with a conventional trawl net (cod-
end mesh size of 44 mm) and surveys were performed on
sandy-muddy bottoms with a depth of 30 to 50 m. After
sampling total length (TL) was measured to the nearest 0.1 cm
and weight to the nearest 0.01 g.

The sagittal otoliths were used for age reading. After
removing the otoliths, they were cleaned in %4 NaOH solitions
and stored in u-plate. Before reading the ages, they were
exposed to alcohol series (%70, %50, %30, %10). Otoliths
were placed in a black petri dish containing glycerin. They were
read under reflected light of a stereo zoom microscope at a
magnification of 4.5X zoom range.

The relationship between length and weight was estimated
as W =a Lb, where W is body weight (g), L is total length (cm),

and a and b are coefficient of the equation (Ricker, 1975). The
parameter “b” shows the growth type (Froese, 2006).

The growth model was formulated by Lt = Le [1-exp-K(t-
t0)] where Lt is the length at age t, L= is the maximum
asymptotical TL, K is the growth coefficient, and t0 is the
theoretical age of the fish prior to hatching from the egg (Sparre
etal., 1989). The growth performance index (®') was calculated
by using von-Bertalanffy growth equations (VBGE) parameters
thus this formula was @' = log(k) + 2log(L=) where k and Leo
are the VBGE parameters (Pauly and Munro, 1984).

The sex was determined and gonads were staged
macroscopically by using gonad stage scale which was stated
by Teixeira et al. (2010). This scale has four stages: 1 =
immature, 2 = maturing, 3 = ovipositing, and 4 = postoviposition
(Teixeira et al., 2010). The gonadosomatic index was
formulated as follows: GSI = [gonad weight x (body weight—
gonad weight)] x 100 by King (1995). The average GSI values
were calculated monthly from January 2005 to May 2006 for
males and females to determined spawning season.

Student's t-test was used to test the significance of the
difference between males and females length.
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Figure 1. Sampling locality of Citharus linguatula in Aegean Sea
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RESULTS

Length, Weight, Age and Sex Distribution

A total of 2555 specimens were examined with 59.4%
(n=1518) was female, 38.1% (n=973) was male and %2.5
(n=64) was indetermined individual. The ratio of female to male
was 1:0.64. Significant differences were observed between

sexes (x?=59,62 p<0.05).Measured Total length values of
overall, female and male specimens ranged from 9.1-23.9 cm,
9.1-23.9 cm and 9.1-19.6 cm respectively. Weight values for
overall, female and male specimens were in order of 5.02-
105.34 g, 5.32-105.34 g and 5.6-60.84 g (Table 1). It was found
that there was significant difference between length of male and
female individuals. Females were larger than males (df: 972
p<0.05).

Table 1. Range and mean of total length (cm) and weight (g) values of Spotted flounder from Izmir bay (Agean Sea)
N

Range MeanzCl.
Females Total Length 1518 9.2-23.9 17.110.1
Weight 1518 5.3-105.3 40.00.7
Males Total Length 973 9.1-19.6 14.1£0.1
Weight 973 5.6-60.84 21.8£0.5

A total of 2491 specimens were aged. The results of age
distribution and sex ratio between ages are given in Table 2.
Ages of overall, female (n=1518) and male (n=973) ranged
between 1106, 1to0 6, 1to 4 respectively. Most individuals were
obtained from group of Il years old fish for all specimens, Il

Table 2. Age distribution of C. linguatula specimens in |Izmir Bay

years old for females, Il years old for males. Citharus linguatula
specimens showed that sexual age differentiations because
females reached older ages than males (Table 2). Minimum,
maximum and mean values of total length by ages of males,
females and overall is given in Table 3.

Males Females All Fish
Ages N(J) %N N(Q) %N N %N Q:3
I 247 9,92 53 2,13 300 12,04 1:4,66
I 614 24,65 416 16,70 1030 41,35 11,47
[} 103 4,13 522 20,96 625 25,09 1:0,19
v 9 0,36 425 17,06 434 17,42 1:0,02
v 86 3,45 86 3,45 -
vi 16 0,64 16 0,64 -
z 973 39,06 1518 60,94 2491 100,00 1-0,64
Table 3. Mean, minimum, maximum and standard deviation of length value per age groups of C. linguatula specimens
Ages N Mean TLC.| Min. Max. S.D.
Males
| 247 11,81£0,10 9,10 13,00 0,83
Il 614 150,06 13,10 16,00 0,77
i 103 16,73+0,09 16,10 18,00 0,47
v 9 18,74+0,36 18,20 19,60 0,47
Females
| 53 1210,22 9,20 13,00 0,82
Il 416 150,08 13,10 16,00 0,81
i 522 17,1£0,05 16,10 18,00 0,56
v 425 190,05 18,10 20,00 0,54
v 86 2140,12 20,10 22,00 0,55
Vi 16 2241,05 22,10 23,90 0,51
All Fish
| 300 11,87+0,09 9,10 13,00 0,84
Il 1030 150,05 13,10 16,00 0,80
i 625 17+0,1 16,10 18,00 0,56
v 434 190,05 18,10 20,00 0,54
\ 86 2140,12 20,10 22,00 0,55
Vi 16 22+0,12 22,10 23,90 0,51

Growth and Length-Weight Relationships

Parameters of von-Bertalanffy growth equation were
calculated for all the individuals, females and males (Table 4).

As mentioned before the equations L parameter for females
and males; were, 27.60 c¢cm, 23.26 cm respectivelly. Other
parameter values are given in Table 1. Length-Weight
relationships were calculated as W = 0,005 L3144 for overall;
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W= 0,005 L3146 for females and as W= 0,0053 L3126 for males.
According to student’s t-test, we observed positive allometric
growth for overall (b= 3.144; p<0.05), females (b= 3.146;
p<0.05) and males (b= 3.126; p<0.05) (Table 5).

Table 4. Growth parameters of Citharus linguatula

value of female was increased between July 2005 and
September 2005. Therefore, values of GSI started to decrease
in October 2005 and the lowest value was in March 2005
(Figure 2).

Highest mean of GSI value of male specimens was in
November 2005 and also GSI values of male spotted flounder
had an up and down curve at sampling period (Figure 2) but

N k to Lo
Males 973 0.286 1,429 %7 especially at spawing period their GSI values was increased.
Females 1518 0.2073 1,733 27,8 Table 5. Length and Weight Relationship parameters of C. linguatula
specimens
Reproduction
P N a b r G.F;‘:;h
Means of GSI values of female and male s given permonth s 973 0.005 3126 09813 AH)
(only January 2005 to December 2005) in Figure 2. Highest Females 1518 0.005 3.146 0.9809 A#)
mean of GSI value of female was in Agust 2005 and GSI mean  _AllFish 2555 0.005 3.144 0.9876 A(+)
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Figure 2. Mean GSl values of C. linguatula specimens for males and females

DISCUSSION

In this study, we observed that growth rates were different
for males and females. Males growth rate (von bertalanffy k=
0.286) was greater than females (k=0.207), on the other hand
asymptotic length of females specimens (Leo= 27.6) was higher
than males (L«<=23.7). Same result was stated by
Vassilopoulou and Papconstantinou, 1994. They estimated that
k value of male specimens (k= 0.296) was higher than females
k= 0.257), and they found asymptotic length of females (L=
25.8) was higher than males (Leo= 22.9). However, Teixeira et
al., 2010, found asymptotic length of female (L= 30.8) was
lower than male (L=30.2) and also k value of females (k=
0.19) was higher than male (k= 0.15). They also mentioned that
asymptotic lengths for some flatfish species, which are
Lepidorhombus boscii, Platichthys flesus and Microchirus

azevia, were higher for females than males except for C.
linguatula (Teixeira et al., 2010).

This differentiation was conditioned by several reasons
which effected the growth of spotted flounders (Latitudinal
variations, temperature, food ingestion, etc.) (Teixeira et
al.,2010).

Teixeira et al. (2010), also mentioned that asymptotic
length of C. Linguatula’s is higher than other research, which
were in the eastern Mediterranean. The estimate von
Bertalanffy parameters stated in this work were similar to other
studies of spotted flounder, except for Teixiera et al. (2010)
(Table 6).

In this study, age determination showed that six different

age groups (I-lI-1lI-IV-V-VI) for spotted flounder. Furthermore,
males and females have shown different age groups which
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females were older than males. The oldest female was
estimated as 6 years old and the oldest male was 4 years old.
Most of the individuals were from Il years old age group,
females were Il and males were Il years old. The comparison
of age for spotted flounder specimens from different locations
given in Table 7.

To determine spawning season of C. linguatula examined
GSl index values by the monthly. We estimated the spawning
season between August to November. There are few studies
on reproduction of C. linguatula. Similar results have been
stated the spawning season to be between August to
November in Spain coast and in western part of Meditterranean
sea (Sabastes, 1988). Other studies and similar results from
Portuguese coast mentioned the spawning season between
late Summer to Autumn (Teixeira et al., 2010).

In this study, the growth type of spotted flounder was
observed as positive allometric. Other studies on spotted
flounders weight and total length relationship form Turkish seas
and different locations were found positively allometric growth
(Vassilopoulou and Papaconstantinou, 1994; Dulcic and
Kraljevic, 1997; Cakir et al. 2005, Karakulak et al. 2006; Bayhan
et al., 2009),on the other hand some studies found negatively
allometric growth (Mendes et al., 2004). This difference was
stated by several authors such as Moutopoulos and Stergiou
(2002), indicate that the specimen amount, location’s
differences (Latitudinal variations) and seasonal differences
effect b values. Also Froese (2006) mentioned that “a” and “b”
parameters of WLR equation were affected by several reasons
such as environmental conditions, gonad development, habitat
differences, sex, diet, catching methods and number of
specimens.

Table 6. von-Bertalanfy growth parameters comparasion between this study and other research on C. Linguatula

Area Locality Reference Sex L « (cm) k (year-)  to (year)
25.8 0.257 0417
Aegean Sea Vassilopoulou and Papaconstantinou(1994) & 22.9 0.296 -0.457
g Allfishes 257 0.257 -0.430
s Aegean Sea (Edremit Bay) Gakir et al. (2005) All fishes 25.3 0.25 -1.680
8 Aegean Sea (Izmir Bay) Bayhan et al. (2009) All fishes 26.2 0.301 -0.621
2 Q 276 0.207 -1.730
Aegean Sea (Izmir Bay) This Study 3 23.7 0.286 -1.429
All fishes 274 0.214 -1.635
Q 30.2 0.19 -3.40
L
s Portuguese coasts Teixeira et al. (2010)
<
3 30.8 0.15 -4.40
Table 7. Age distribution comparasions between this study and other
Area Locality reference Sex Age
Aegean Sea Vassilopoulou and Papaconstantinou (1994) § OO-XI"
Mediterranean Aegean Sea (Edremit Bay) Gakir et al. (2005) All fishes -V
Aegean Sea (Izmir Bay) Bayhan et al. (2009) All fishes IV
. . Q v
Aegean Sea (Izmir Bay) This Study a VI
Atlantic Portuguese coasts Teixeira et al. (2010) Alfishes Vi
All fishes 1-VII
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