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A REVIEW OF LENGTH-WEIGHT RELATIONSHIPS OF LESSEPSIAN FISHES FROM
TURKISH SEAS

ABSTRACT

In this review, Length-weight relationships are presented for
Lessepsian fish species from Turkish seas in the years of 1993-2006.
The wvalues of the slope b mostly remained within the range from 2.23
for Scomberomorus commerson to 3.564 for Upeneus moluccensis. The
median value of b was calculated as 3.028 and 50% of the wvalues
variedfrom 2.896 to 3.22. The R? values ranged from 0.72 for Upeneus
moluccensis to 0.998 for Apogon nigripinnis and Saurida undosquamis,
and all regressions were highly significant (P<0.005).
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TURKIYE DENIZLERINDEKI LESEPSIYEN BALIKLARIN BOY-AGIRLIK ILISKILERI
UZERINE BIR CALISMA
OZET
Bu derlemede, Tlirkiye denizlerindeki Lesepsiyen baliklarin 1993-
2006 yillari arasindaki boy-adirlik iliskileri sunulmustur. b degeri
endiistik 2.23 (Scomberomorus commerson turi ig¢in), en yliksek 3.564
(Upeneus moluccensis tiiri i¢in), medyan dederi 2.946 bunun %25-75'1
2.774 ve 3.124 arasinda bulunmustur. R? de§erleri, Upeneus moluccensis
tird icin 0.72, Apogon nigripinnis ve Saurida undosquamis tirleri
icin 0.998 olarak bulunmustur. Regresyon dederleri oldukca Onemli
bulunmustur (P<0.005).
Anahtar Kelimeler: Boy-AJirlik Iliskisi, Lesepsiyen Balik,
Tlirkiye Denizleri
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1. INTRODUCTION (GIRIiS)

The first immigrant fish namely L. klunzingeri was reported by
Erazi (1943) in Iskenderun Bay. A total of 33 immigrant fish species,
belonging to 26 families, were reported by several authors from
Turkish coasts (Taskavak et al., 2002).

Knowledge of the length-weight relationship (LWR) of a fish
species in a given geographic region is used to provide information on
the condition of fish (Petrakis and Stergiou, 1995). The LWR are very
useful for at least four reasons; a) For the estimation of standing-
crop biomass when the length-frequency distribution is known; b) the
estimation of biomass from length observations because of technical
difficulties (e.g., because of bobbing motion of the boat) and the
amouth of time required to record weight in the field); <¢) the
calculation of condition incides 1in the analysis of ontogenetic
changes; and d) the 1life stories and morfological comparisons of
populations from different regions (Petrakis and Stergio, 1995;
Stergio and Motopoulos, 2001).

2. RESEARCH SIGNIFICANCE (CALISMANIN ONEMI)

In this review, we reported 58 LWR gathered from the literature
for 24 Lessepsian fish species inhabiting Turkish seas. In this study
all LWR of Lessepsian fish species were reported from Turkish waters
represent in the first time.

3. MATERIAL AND METHODS (MALZEME VE YONTEM)

All LWR gathared from publications, presented here are the
product of field studies conducted during 1993-2006 in Turkish seas.
For the majority of the orijinal LWR (W=al® ), length was in cm and
weight in g (29 relationships out of 58; 50%), whereas for 29 (50%)
relationships, length and weight were expressed in mm and g.

4. RESULTS AND DISCUSSION (SONUCLAR VE TARTISMA)

The LWR of 24 fish species representing 20 families are shown in
Table 1. Overall, 17 out of the 58 length-weight relationships refer
to Upeneus moluccensis (29.31%), 9 (15.51%) to Saurida undosquamis and
8 (13.79%) Siganus rivulatus, three of the most commercially important
demersal lessepsian species in Turkish seas.

The value of the slope b in the plot of log W against log W
ranged from 2.23 for Scomberomorus commerson Gillik and Gokova Bay, to
3.564 for Upeneus moluccensis in East Mediterranean. The mean value of
b was 3.033 (SD=0.256) and did not differ significantly from 3 (t-
test, p<0.05). The median value of b was found as 3.028 and 50% of the
values ranged from 2.896 to 3.22.

Eleven species (Alepes djeddaba, Callionymus  filamentosus,
Cygnoglossus cinusarabici Liza carinata, Saurida undosquamis,
Scomberomorus commerson Siganus rivulatus, Stephanolepis diaspros,
Sphyraena crysotaenia, Upeneus moluccensis and Upeneus pori,) showed
negative allometric growth, while six species (Apogon nigripinnis,
Dussumieria elipsoides, Lagocephalus spadiceus, Pelates
quadrilineatus, Pempheris vanicolensis and Sargocentron rubrum) showed
isometric growth (Table 1).

In general, samples of all species were obtained from throughout
the vyear, thus these data are not representative of a particular
season, except for U. moluccensis from Gokova Bay and Marmara, Aegean
and Mediterranean Sea and thus estimated LWR parameters should be
considered as mean annual values. According to Estimated parameters of
LWR may differ among seasons and years primarily due to physico-
chemical characteristics of enviroment, sex and maturity stage of a
given species (Dulcic and Kraljevic, 1996 in Taskavak and Bilecenoglu,
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2001). In contrast, it was stated that the annual variation of the
parameter b is not significant, unlikely parameter a, which may even
vary daily (Goncalves et al., 1997 in Taskavak and Bilecenoglu, 2001).
Table 1. Parameters of the length-weight relationship
(Tablo 1. Boy-agirlik iliskisi parametreleri
Species Types of Area S| Year | S | L a b SE r N mean | min | max SE Source
growth e (b)
(b=3,P=0.05) X
Alepes djeddaba -(A) East. C 1997 | C T |[0.000745 | 2.816 | 0.048 | 0.86 70 153.70 | 130.0 | 192 1.92 Taskavak and
Mediterrane. -98 L Bilecenoglu (2001)
Apogon nigripinnis I East. C 1997 [c [T [0.000020 |3.001 [0.089|0.99 |22 63.55 |41 85 329 | Taskavak and
Mediterrane. -98 L Bilecenoglu (2001)
Callionymus East. Cc 1997 [Cc [T [0.000026 |2.835 [0.016|0.96 |92 83.36 |58 102 2.04 [ Tasgkavak and
filamentosus -(A) Mediterrane. -98 L |5 Bilecenoglu (2001)
Cyglossus cinusarabici | East.Medit Cc|97- |C T |0.000080 |2.482 | 0.017 | 0.96 |32 113 96 133 255 | Bile (2001)
«(A) 98 L
Cynoglossus Mersin Bay F | 19% |C T |0.0072 2962 | - 0.955 | 235 991 4.5 15.5 *2.92 | Cigek et al. (2006)
sinusarabici -(A) -97 L
Cynoglossus East Medit. C 2001 [C |T [0.0308 |2414|0.112(091 |96 118 |82 182 |2.03 | Sangun et al., (2006)
sinusarabici -(A) -3 L
Dussumieria elipsoides | East. C 1997 [C |T |0.000005 |3.031 | 0.105|0.88 |27 150.25 | 140 169 2.44 | Taskavak and
1 Mediterrane. 1998 L |8 Bilecenoglu (2001)
Lagocephalus East. C 1997 | C T |[0.000020 | 2.951 | 0.093 | 0.97 19 180.22 | 159 199 4.86 Taskavak and
spadiceus -(A) Mediterrane. -98 L |8 Bilecenoglu (2001)
Leiognathus klunzingeri | East. C 1997 |C T |0.000003 |3.271 | 0.094|0.96 | 156 |78.55 |49 104 1.35 | Tagkavak and
1 Mediterrane. -98 L |5 Bilecenoglu (2001)
Leiognathus klunzingeri | Mersin Bay C|1999 |C T | 0.0090 3.159 :*** 096 |2212 [523 2.1 10.7 *1.55 | Cigek et al. (2006)
1 2000 L
Leiognathus klunzingeri | East.Medit. C 2001 [C |T |00075 |3.224]0.035|097 |[632 |727 |19 100 | 146 | Sangun et al., 2007
A+ 3 L
Liza carinata -(A) East. C 1997 | C T |[0.000022 | 2.864 | 0.139 | 0.94 15 177.00 | 167 187 3.86 Taskavak and
Mediterrane. -98 L |! Bilecenoglu (2001)
Oxyurichtyes petersi1 | East. C 1997 [Cc [T [0.000008 [3.057 [0.020]0.98 [112 [103.93 6l 122 508 | Taskavak and
Mediterrane. -98 L |9 Bilecenoglu (2001)
Pelates quadrilineatus - | East. C|1997 |C |T |0.000014 |2.958 | 0.013 097 |76 102.15 | 79 121 247 | Taskavak and
(A) Mediterrane. -98 L |8 Bilecenoglu (2001)
Pempheris vanicolensis | East. C 1997 [C |T |0.000011 |3.026 | 0.034|0.95 |46 117.15 | 77 155 6.69 | Tagkavak and
1 Mediterrane. -98 L Bilecenoglu (2001)
Pomadasys incicus -(A) | Iskenderun C 2000 |C T |0.00465 |2.604 | 0.080 | 0.91 |106 |16.12 |13.40 |21.02 |1.75 | Canetal., (2002)
Bay L
Pomadasys incicus -(A) | East Medit. C|2001 [C |T [0019 |2834|0.162|097 |23 150 | 119 | 190 |191 | Sangun etal., 2007
-3 L
Stephanolepis diaspros | East Medit. C 2001 |C T |0.0276 2.832 | 0.092 [ 0.98 |52 10.9 7.3 14.2 1.77 | Sangun et al., 2007
1 -3 L
Sargocentron rubrum I | Iskenderun C 2000 [C |T |0.0091 3.267 8.014 0.86 |57 1517 | 1290 |214 | 134 | Canetal., (2002)
Bay L
Sargocentron rubrum I | East. C 1997 | C T |0.000017 | 3.015 | 0.099 | 0.94 |38 147.67 | 120 167 6.18 | Taskavak and
Mediterrane. -98 L Bilecenoglu (2001)
Saurida undosquamis - | Iskenderun C 2000 | C T |0.0117 2.797 1 0.010 | 0.90 | 100 | 264 174 33.1 3.89 | Canetal., (2002)
(A) Bay L 5
Saurida undosquamis - | Iskenderun F 1999 [C [T [0.120 2.95 0.98* | 368 9.0 35.0 Ismen (2002)
) Bay 2000 L
Saurida undosquamis I | Iskenderun M|1999 [C [T |[0.088 3.19 0.99% | 234 5.0 320 Ismen (2002)
Bay 2000 L
Saurida undosquamis - | Iskenderun C 2000 |C T |0.0117 2797 1 0.010 ] 0.90 | 100 |26.4 17.4 33.1 3.89 | Canetal., (2002)
(A) Bay L 5
Saurida undosquamis I | Iskenderun C|1992 |C F |-2.0617 |3.022 |- 0.999 333 |- 83 21.92 Tiireli & Erdem
Bay 1993 L * (1997)
Saurida undosquamis I | Fethiye Bay C 1993 |C F [-1.3279 |3.295 0828 | 430 |- 17.3 308 |- Mater & Torcu
L * (1997)
Saurida undosquamis - | Mersin Bay C|1993 |C F |-0.9596 |2.616 0.656 | 100 | - 13.5 32.2 - Mater & Torcu
(A) L * (1997)
Saurida undosquamis I | Iskenderun C|1992 |C F |-2.06171 |3.022 0.998 |333 |- 83 21.92 |- Tiireli & Erdem
Bay 93 L * (1997)
Scomberomorus Giilliik and C|19%4 | C T |0.1567 2.223 0.885 | 70 - 52.0 87.0 - Buhan et al. (1997)
commerson -(A) Gokova Bay L *
Siganus rivulatus -(A) | Fethiye Bay C|2004 [C |T |0.024 2.80 0.87* 121 |17.55 | 142 |22.0 |3.63 | Selguk et al., (2005)
2005 L
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¥, DEWNEQ. COn
Siganus rivulatus I Antalya Bay 1996 | C T | 0.0064 3.221 0.903 | 292 1512 | 7.0 215 0.32 | Bilecenoglu & Kaya
98 L * (2002)
Siganus. rivulatus I Antalya Bay 1996 | C T |0.007945 | 3.135 0.903 | 229 | 16.09 |7.1 20.6 0.34 | Bilecenoglu & Kaya
-98 L * (2002)
Siganus rivulatus I Antalya Bay 1996 | C T |0.007137 | 3.179 0.903 | 521 - 7.0 215 - Bilecenoglu & Kaya
98 L * (2002)
Siganus rivulatus I East. 1997 | C T [0.000004 |3.203 [0.042[0.98 [355 [169.32 107 241 11.96 | Taskavak and
Mediterrane. -98 L |7 Bilecenoglu (2001)
Siganus rivulatus I East. 1995 | C T | 0.0082 3.118 0.942 | 414 |- 11.83 [ 19.6 - Yeldan (1996)
Mediterranean -96 L *
Saurida undosquamis A | East Medit. 2001 | C T |0.0039 3.159 2;‘0 096 |416 | 176 10.6 | 26.1 2.7 Sangun et al., (2007)
(+) -3 L
Upeneus moluccensis A | East Medit. 2001 | C T |0.0024 3.564 (7).002 0.98 | 651 10.79 | 7.0 18.0 2.01 Sangun et al., (2007)
(+) -3 L
Siganus rivulatus I East. 1995 | F T | 0.0061 3.220 0.949 | 224 |- 11.8 20.5 Yeldan(1996)
Mediterranean -96 L *
Siganus rivulatus I East. 1995 (M | T |0.0088 3.089 0.926 | 190 |- 1538 | 18.7 Yeldan(1996)
Mediterranean -96 L *
Sillago shima I East. 1997 | C T [0.000001 [3.355 [0.101 [0.93 [ 108 [ 142.19 |94 203 8.79 | Taskavak and
Mediterrane. -98 L |4 Bilecenoglu (2001)
Sphyraena crysotaenia - | East. 1997 | C T |0.000029 |2.632 | 0.027 | 0.96 |54 158.80 | 126 231 11.66 | Tagkavak and
(A) Mediterrane. -98 L Bilecenoglu (2001)
Stephanolepis East. 1997 | C T [0.000006 |3.186 [0.103[0.92 [207 [8927 [71 130 241 | Taskavak and
diaspros I Mediterrane. -98 L (8 Bilecenoglu (2001)
Upeneus moluccensis I | East. 1997 | C T | 0.000013 | 3.021 | 0.039 | 0.97 265 136.12 | 102 170 3.37 Taskavak and
Mediterrane. -98 L |5 Bilecenoglu (2001)
Upeneus moluccensis I | Iskenderun 1999 |C [T [00117 [3.00 |- 0.99% [216 |- 6.9 205 |- Ismen. (2005)
Bay 2000 L
Upeneus moluccensis - | Iskenderun 1999 | C T |0.0118 299 |- 0.99* 202 |- 6.0 17.8 - Ismen (2005)
) Bay 2000 L
Upeneus moluccensis I | Gokova Bay 1993 | AU | T |0.00606 |3.351 2‘962 39 - - - - Benli et al. (2000)
T L
Upeneus moluccensis I | Mediterranean 1991 | C F |0.01051 |3.150 0.945 | 535 13.69 | 8.6 17.8 1.635 | Kaya et al. (1999)
Sea 92 L *
Upeneus moluccensis I | Mediterranean 1991 | C F | 0.00607 | 3.352 0.922 | 176 11.16 | 8.5 16.1 1.378 | Kaya et al. (1999)
Sea 92 L *
Upeneus moluccensis I | Fethiye Bay 1990 | - F |-1.2889 |3.386 0.828 | 536 |- 9.0 17.0 - Torcu & Mater
93 L * (1997)
Upeneus moluccensis - | Mersin Bay 1990 | - F |-1.0554 |2.903 0.723 | 500 |- 8.9 16.0 - Torcu & Mater
(A) 93 L * (1997)
Upeneus moluccensis I | Marmara, 1991 | SP | F |0.000004 |3.257 0976 | 152 |- 81.0 167.0 | - Anonymous (1993)
Aegean and -93 L *
Mediterranean
Upeneus moluccensis I | Marmara, 1991 | SU |F |0.000004 |3.30 0.947 300 |- 93.0 176. - Anonymous (1993)
Aegean and -93 L *
Mediterranean
Upeneus moluccensis - | Marmara, 1991 | AU [F |0.000026 |2.896 0.956 |207 |- 86.0 178. - Anonymous (1993)
(A) Aegean and 93 |T |L *
Mediterranean
Upeneus moluccensis I | Marmara, 1991 | WI | F |0.000002 | 3.353 0.941 | 120 |- 93.0 173.0 |- Anonymous (1993)
Aegean and -93 L |7 *
Mediterranean
Upeneus pori I East. 1997 | C T |0.000002 |3.256 | 0.085]|098 | 102 113.50 | 91 147 4.38 Taskav and
Mediterrane. -98 L |8 Bilec(2001
Upeneus pori I Northeast. 1999 | C T |0.0083 3.069 | - 096 | 1221 |1048 |5.1 15.5 147 | Cigek et al. (2006)
Mediterran. 2000 L
Upeneus pori I East. 1999 | C T |0.0073 3121 | - 0.96 |590 | 10.60 |6.5 155 1.48 | Cigek et al. (2006)
Mediterrane. 2000 L
Upeneus pori -(A) East. 1999 | C T |0.0103 2977 | - 096 | 619 |1044 |63 14.7 1.38 | Cigek et al. (2006)
Mediterrane. 2000 L
W=a L° [weight (g) and length (cm)], Sex (M, male; female; C,
combined; U, unidentified) year=year of sampling; S=sampling season
(AUT, Autumn; WI, Winter; SP, Spring; SU, Summer; C, All season
combined) . L=(TL, Total length; FL, Fork length; SL, Standart length);

a=the intercept of the relationship provided by source;
the relationship W=al®; r’= coefficient of determination;
*r converted into r?

**Length-weight relationship corresponding to mm,
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