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Length-Length and Length-Weight Relationships of Lessepsian Saurida undosquamis from the
Iskenderun Bay (Eastern Mediterranean, Turkey)

Serdar YEDIER?, Seda KONTAS? Derya BOSTANCIY

ABSTRACT: In this study, the length-length and length-weight relationships were investigated for Saurida
undosquamis from the Eastern Mediterranean Sea (Turkey). All fish sample lengths and weights were
recorded to the nearest 0.01 g and to 0.01 cm, respectively. According to t-test results, there were statistically
significant differences between sexes in terms of length and weight (P<0.05) for S. undosquamis; therefore,
female and male samples were separately evaluated in the current study. The length-weight relationship
equations of S. undosquamis were calculated as W=0.0023TL33%°; W=0.0014TL3*" and W=0.0020T L33
for females, males, and all individuals, respectively. It was found that the “b” value in the length-weight
relationship equation was statistically different from 3 (P <0.05). As a result of the analysis, it was determined
that S. undosquamis showed positive allometric growth in this habitat. When the length-length relationships
of S. undosquamis were examined, they were found that the coefficients of determination ranged from 0.98
to 0.99 and they were also highly significant (P<0.001). This study can help provide the necessary
information to ensure the sustainability of fish stocks.
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Iskenderun Korfezi’nde (Dogu Akdeniz, Tiirkiye) Yayilim Gosteren Lesepsisyen Saurida
undosquamis Tiiriiniin Boy-Boy ve Boy-Agirhk Iliskileri

OZET: Bu calismada, Dogu Akdeniz (Tiirkiye)’de yayilis gosteren Saurida undosquamis tiiriiniin boy-boy
ve boy-agirlik iliskileri incelenmistir. Balik 6rneklerinin boylari ve agirliklart sirasiyla 0.01 gr ve 0.01 cm
hassasiyetle kayit altina alinmistir. Calismamizda S. undosquamis tiiriiniin boy ve agirlik degerleri
bakimindan t-testi sonuglarina gore cinsiyetler arasinda istatistiksel manada bir farklilik oldugu (P<0.05) i¢in
disi ve erkek bireyler ayri ayr1 degerlendirilmistir. S. undosquamis tiiriiniin disi, erkekler ve tiim bireyler igin
boy-agirlik iliskisi denklemleri sirastyla W=0.0023TL3*%; W=0.0014TL®**" ve W=0.0020TL33% olarak
hesaplanmistir. Boy-agirlik iliski denklemindeki “b” degerinin 3’ten istatistiksel olarak farkli oldugu
belirlenmigtir (P<0.05). Yapilan analiz sonucunda, S. undosquamis bu habitatta pozitif allometrik bir biiyiime
gosterdigi belirlenmistir. S. undosquamis’in boy-boy iligkileri incelendiginde belirleme katsayilarinin 0.98
ile 0.99 arasinda degistigi ve istatistiksel olarak anlamli olduklari belirlenmistir (P<0.001). Bu ¢aligma balik
stoklariin siirdiirtilebilirligini saglamak i¢in gerekli bilginin saglanmasinda yardimci olabilir.
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INTRODUCTION

Turkey has very rich marine and freshwater fish fauna because of having different seas such as the
Mediterranean Sea, the Black Sea, the Sea of Marmara and the Aegean Sea and also having different
inland water habitats. The Mediterranean Sea is one of the marine ecosystems with an exceptionally high
rate of fish species and has more than 1000 alien species (Bilecenoglu et al., 2013). In addition, many
fish species migrated from the Red Sea and the Indian Ocean to the Mediterranean Sea through the Suez
Canal, which was opened in 1869. These species are named as the lessepsian species. One of these
lessepsian species is Brushtooth lizardfish, Saurida undosquamis (Richardson, 1848) (Synodontidae). S.
undosquamis is distributed in the northern Java, Red Sea, eastern Indian Ocean, southern Philippines,
Malay Peninsula, Arafura Sea, northern half and southwestern Australia and Louisiade Archipelago
(Froese and Pauly, 2019). S. undosquamis is among the lessepsian species that scattered over the Eastern
Mediterranean coast through the Suez Channel from the Red Sea (Golani, 1998). Brushtooth lizardfish
is a demersal fish species and found on the sublittoral zone above 100 m over mud bottoms or sand of
coastal waters. They feed on crustaceans, fishes (red mullet and anchovy), and other invertebrates (Sulak,
1986). The conservation status of S. undosquamis is “LC” according to the [IUCN Red List. This fish
species is economically important and there are several studies such as biology and population dynamics
(Rajkumar et al., 2003), feeding and reproductive biology (Kadharsha et al., 2013), growth and mortality
(Kalhoro et al., 2014).

The length-weight relationship (LWRS) is very important for fish biology. The length-weight
relationship parameters (a and b) allow to estimate the fish weight from the length, calculate the
condition index, compare the morphology and the course of life in different habitats (Petrakis and
Stergiou, 1995). Ricker (1975) also stated that length-weight relationships and whether fish growth is
allometric or isometric in fisheries studies. There are three different growth types were reported. The
growth types are; positive allometric (b>3), isometric (b=3) and negative allometric (b<3).

Some deformations may occur in the caudal fins of the fish species due to several reasons in the
own habitat. This makes it difficult to make total length measurements of fish and can cause errors in
fishing biology. It can determine the total length of fish by using the relationships between the standard
length and total length or fork length and total length. Besides, the comparison of the relationships
between different length types (LLRs) in fisheries also plays an important role in growth studies (Froese
and Pauly, 1998).

There are many studies conducted about length-length and length-weight relationships in Turkey
with both freshwater and marine species. For instance, Cyprinus carpio and Tinca tinca in Hirfanli Dam
Lake (Yilmaz et al., 2010), Blicca bjoerkna in Lake Ladik (Yilmaz et al., 2012), Carassius gibelio in
Lake Ladik (Yazicioglu et al., 2013), Squalius cephalus in inland waters of the Middle Black Sea region
(Ozpigak et al., 2018), Rhodeus amarus in Samsun inland waters (Saygin et al., 2018), 13 fish species
in the Black Sea (Tiirker and Bal, 2018), Pagellus acarne in the Sea of Marmara (Yedier et al., 2019)
and nine Chondrichthyes fish species in Edremit Bay (Tiirker et al., 2019).

The aim of the present study was to determine the length-length and length-weight relationships
for lessepsian Saurida undosquamis from the iskenderun Bay (Eastern Mediterranean, Turkey).

MATERIALS AND METHODS

S. undosquamis samples were obtained as a result of a coordinated study with local fishermen in
April 2009. In the current study, Iskenderun Bay (36° 36’ 0" N, 36° 10’ 59" E) was determined as the
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sampling area (Fig. 1). After the fish samples were caught, they were moved to the Hydrobiology
laboratory at Ordu University and were saved there until the analysis.

In the analysis process, each fish sample was cleaned, and then their body weight (nearest the
0.01 g) and total length (TL), standard length (SL) and fork length (FL) (nearest the 0.01 cm) were
recorded. S. undosquamis samples sexes were determined by macroscopic examination of the gonads.
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Figure 1. Sampling area.

The length-length relationships (TL-FL, TL-SL, and FL-SL) were determined by using the linear
regression model with the equation y=a+bx. Length-weight relations were calculated using the equation
W=al’, where L is the total length (cm), W is the total weight of the fish (g), a and b are the parameters
of the equation (Bagenal and Tesch, 1978). The t-test was used to test the slopes (b) were significantly
different or not. Analysis of variance (ANOVA) was employed to test differences length-weight
relationship b values between sexes.

Three different types of length-length relationships were computed using linear regression analysis
for the species. TL&FL, TL&SL, and FL&SL relationships were estimated separately for each species.
All statistical analyses were tested at the 0.05 significance level using the SPSS 22 program. In the
present study, all graphics were created with the Excel software.

RESULTS AND DISCUSSION

In the current study, a total of 110 brushtooth lizardfish were examined in the Eastern
Mediterranean. According to the t-test, there was a statistically important difference between females
and males as regards mean length and weight values (P<0.05); therefore, the calculations were
performed separately for females, males, and all individuals. The descriptive statistics of brushtooth
lizardfish samples were presented in Table 1.
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Table 1. Descriptive statistics of S. undosquamis from iskenderun Bay

Total Length (cm) Weight (g)
? J s ? 3 s}
Mean+S.E. 25.49+0.517 22.18+0.378 23.6+0.358 115.42+8.01 73.62+4.11 91.75+4.74
Min. 19.6 15.5 15.5 46.94 17.64 17.64
Max. 31.2 29.0 31.2 229.87 154.92 229.87
P<0.05 P<0.05

The length-frequency distributions of the females, males, and all individuals were determined
(Fig. 2). The mean value of total length and weight were 25.49+0.517 cm and 115.42+8.01 g for females,
22.18+0.378 cm and 73.62+4.11 g for males, 23.6+0.358 cm and 91.75+4.74 g for all individuals,
respectively. The weight distributions were 46.94-229.87 g for females, 17.64-154.92 g for males and
17.64-229.87 g for all individuals (Fig. 2). The length distributions were 19.60-31.20 cm for females,
15.50-29.00 cm for males and 15.50-31.20 cm for all individuals.
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Figure. 2. The weight-frequency and length-frequency distribution graphs for females, males, and
individuals of S. undosquamis from iskenderun Bay

2
]

Frequency
Frequency

30

619



Serdar YEDIER et al. 10(1): 616-623, 2020

Length-Length and Length-Weight Relationships of Lessepsian Saurida undosquamis from the iskenderun Bay
(Eastern Mediterranean, Turkey)

In the present study, the length-weight relationship was estimated separately for males, females
and all individuals. The “b” values were 3.3309, 3.4874 and 3.3667 for female, male and pooled sexes,
respectively (Fig. 3). The value was found within the expected range of 2.5-3.5 which was described by
Froese (2006) and in all the cases the LWRs were significantly important (P< 0.001, r>> 0.990, Table
2).

The brushtooth lizardfish LWR “b” value was found to be significantly different (P<0.05) and the
growth type was positive allometric for female, male and all individuals (Table 2).
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Figure. 3. The length-weight relationship for females, males and all individuals of S. undosquamis
from Iskenderun Bay
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Table 2. LWR parameters and growth types for S. undosquamis from iskenderun Bay

a b r? 95% Confidence Interval Growth Type
Q 0.0023 3.330 0.975 3.146-3.515 Allometry +
3 0.0014 3.487 0.968 3.297-3.677 Allometry +
Q3 0.0020 3.366 0.976 3.251-3.481 Allometry +

S. undosquamis length-length relationship equations and their coefficient of determinations were
presented for the female, male and all individuals in Table 3. When the literature examined many studies
found about LWR of the S. undosquamis (Table 4).

Table 3. Length-length relationships equations with coefficients for S. undosquamis from Iskenderun Bay

Equations
TL = 1.0830FL + 0.0686 (1> = 0.98)
Q TL = 1.1414SL + 0.2565 (12 = 0.98)

FL = 1.0491SL + 0.281 (1> = 0.99)
TL = 1.0467FL + 0.8137 (2 = 0.99)
3 TL = 1.1264SL + 0.5801 (> = 0.98)
FL = 1.0757SL - 0.2065 (> = 0.99)
TL = 1.0614FL + 0.5151 (2= 0.99)
03 TL = 1.1220SL + 0.6361 (12 = 0.98)
FL = 1.0548SL + 0.1635 (12 = 0.99)

As a result, the number of factors that affect the differences in the b value is quite high. The feeding
and the habitat types of the fishes are adjustable factors (Bostanci et al., 2017). Along with this,
differences between geographic regions, sample size, and similar factors may also cause this value to
change (Bagenal and Tesch, 1978). Indeed, the difference shown in Table 4 makes the effect of
geographic region difference on the b parameter clear. In fact, the b value differences of the species in
Table 4 clearly shows the effect of geographic region differences on the b parameter.

Table 4. Comparison of length-weight relationships of S. undosquamis with previous studies
Relationship 2

References Locality n

equations

Rao, 1983 India 312 W =0.005811 30308 *

Can et al., 2002 iskenderun Bay, South coast 100 W=0.0117 L2797 0.900
Abdallah, 2002 Alexandria, Egypt 465 W=0.003 L3%° 0.953
Rajkumar et al., 2003 Visakhapatnam, India 466 W= 0.000003 L3102 *

Cigek et al., 2006 Babadillimani Bight N-E Mediterranean Turkish coast 1801 W=0.039 L3165 0.968
Sangun et al., 2007 North-Eastern Mediterranean, Turkey 416 W =0.0039 L3159 0.960
Ceyhan et al., 2009 Gokova Bay, (Aegean Sea) Turkey 80 W=0.0046 L3109 0.951
Gokge et al., 2010 Iskenderun Bay, Turkey 79  W=0.0105 L280 0.940
Wang et al., 2012 Northern South, China Sea 7442 W= 0.956 L3043 0.999
Kalhoro et al., 2014 Pakistan 870 W=0.008 L3000 0.965
Chhandaprajnadarsini et al., 2018 ~ Mumbai, India 280 W=0.006 L2% 0.904
This study iskenderun Bay, Turkey 110  W=0.002 L 3366 0.976

*unspecified data

When the b values of S. undosquamis inhabited in different habitats are compared, it is seen that b
value is between 2.797 and 3.366. The b value was calculated as a 2.797 for the same species in
December 2000 in the Iskenderun Bay (Can et al., 2002). However, in the current study, the b value was
calculated as 3.366 for S. undosquamis from iskenderun Bay in April 2009. Although there were
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examined the same habitat and the same species, two different b values were determined. The main
reasons can be differences in the sample sizes and sampling periods. Because the study was conducted
by Can et al. (2002) in December 2000 and their sample size distribution is 17.40-33.10 cm, and we
sampled the fish in April 2009 and the sample size distribution is 15.50-32.20 cm.

CONCLUSION

Stock assessments provide the important scientific information necessary for the management
and conservation of fish stocks. Therefore, it is necessary to continuously monitor the natural stocks by
ensuring the sustainability of fish stocks. The length-weight, length-length relationships and condition
factor in fish are not constant but may vary depending on several factors such as nutritional adequacy,
gonad development, nutrition rate and reproductive periods. The parameters also may vary among
species and population depending on many factors, such as genetic structure, body shape, and condition
factor. In addition, the number of samples, length-weight distributions, sampling periods and the
ecological conditions of the habitats may have caused these differences. Therefore, in future studies, it
is also important to examine the same species in different habitats or in individuals of different length-
weight distributions. Continuous monitoring of natural stocks for sustainable ecosystem management is
also extremely important in terms of fishing biology and management. The present study has provided
baseline information on LLRs and LWRs which could be useful for subsequent bioecological and
population-based studies on S. undosquamis.
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