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ARTICLE INFO ABSTRACT

Article History: In the present study, 120 fish samples (64 male and 56 female) of five-
Received: March 22, 2018 lined snapper, Lutjanus quinquelineatus of variable sizes were used for
Accepted: April27, 2018 demonstration the morphometric and meristic characteristics of this

Available online: May, 2018 species in the Egyptian Red Sea, Hurghada fishing area. The total length
varied from 15.3 to 28.7 cm in males and from 16.0 to 31.7 cm in females

Keywords: while their weights ranged between 44 and 378 g in males and between 48
Lutjanus quinquelineatus ~ and 512 g in females. Statistical interpretation of morphometric data
Morphometry indicated that there is direct relationship between total body length with
Meristic characters different morphometric indices. The meristic characters like dorsal fin
Snapper rays, pectoral fin rays, caudal fin rays, lateral line scales and total number
Red Sea of gill rakers were counted. The results revealed that there is no sexual
Egypt dimorphism in L. quinquelineatus from Hurghada fishing area.
INTRODUCTION

In fish, identification may be determined based on two factors which are
morphometric and meristic characters. Mostly the morphometric means of
determining the growth rate of the fish is carried out by measuring some parts of the
morphological structures of the fishes, while meristic is determined by performing
some numerical counts on the fish in order to determine the species and class of the
fish. Also, morphometric studies are essential to determine the growth form and
growth rate of a species, which is very much important for proper exploitation and
management of the population of a species.

Characters used to identify fish stocks can be purely genetic, purely
environmental or those that may reflect both genetic and environmental variation
(Swain et al., 2005). Morphometrics and meristics are the two types of morphological
characters that have been most frequently used to delineate stocks of a variety of
exploited fish species (Murta, 2000; Silva, 2003; Turan, 2004).

Morphometric and meristic characters of fishes were found to be of taxonomic
importance in sex, race and species identification by many investigators (Costa et al.,
2003; Smith and Paulin, 2003; Basmidi, 2004; Lawson, 2010; Simon et al., 2010;
Elamin et al., 2011; Mazlan et al., 2012; Deepti et al., 2013; Sajina et al., 2013,
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Fakunmoju et al., 2014; Jawad, 2015; Masood et al., 2015; Zubia et al., 2015;
Mahmoud et al., 2016 & 2017).

In the present investigation, the morphometric and meristic characters were
used to elucidate sexual dimorphism of Lutjanus quinquelineatus (Bloch, 1790) from
Hurghada fishing ground, Red Sea, Egypt.

e Morphometric: characters refer to measureable structures such as total

length, head length, eye diameter, or ratios between such measurements.

e Meristic: characters include almost any countable structure, including fin

rays, scales, gill rakers, and so on.

MATERIALS AND METHODS

Morphometrics: In the present investigation, 64 males (15.3 — 28.7 cm in TL)
and 56 females (16.0 — 31.7 cm TL) of L. quinquelineatus, were randomly collected
from the southern Red Sea, Hurghada, fishing port, Egypt during the period from
January to December 2016. Sex was determined by macroscopic examination of the
gonads, and this subset was used to test the hypothesis of no sexual dimorphism in
morphometric and meristic characters of L. quinquelineatus.

For each fish, 18 morphometric measurements were made on the left side up
to the nearest millimeter using a divider and a measuring board. The following is a
list of these measurements which are diagrammatically represented in Figure 1; each
measurement is labeled on this figure by its corresponding number indicated in such a
list. Those morphometric measurements included:

1- Total length (TL)

2- Standard length (SL)

3- Body depth (BD)

4- Caudal peduncle depth (CPD)

5- Head length (HL)

6- Predorsal fin length (PRDFL)

7- Head depth (HD)

8- Preventral fin length (PRVFL)

9- Distance between ventral and dorsal fins origin (VDOL)

10- Distance between anal and dorsal fin ends (ADFEL)

11- Dorsal fin base length (DFBL)

12- Distance between the ventral fin origin and the end of anal fin (VOAEFL)

13- Distance between the first spine of the dorsal fin and the end of anal fin

(SPDAEFL)

14- Distance between dorsal fin end and ventral fin origin (DEVOFL)

15-Distance between the ventral fin and the end fin origin (VEADFL)

16-Distance between dorsal fin end and dorsal caudal fin origin (DEDCF)
17-Distance between anal fin end and ventral caudal fin origin (AEVCFL)

18- Eye diameter (ED)

Meristics: Certain meristic counts of 64 males and 56 females of L. quinquelineatus
were considered. The following meristic counts were recorded:

1-Number of the dorsal fin spines (DFS)

2-Number of the dorsal fin soft rays (DFSR)

3- Number of the pectoral fin rays (PFSR)

4-Number of the anal fin rays (AFR)
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5-Number of the anal spines (AFS)

6-Number of the caudal fin rays (CFR)

7-Total number of gill rakers (TGR)
Statistical analysis: The basic statistics of certain morphometric indices (relative to
TL or HL) and meristic characters were estimated.

The length-length relationships (TL in relation with different body lengths
were determined by the method of least squares to fit a simple linear regression
equation as:

Y =a+bX
Where Y = various body lengths, X = total length, a = Proportionality constant and b
= regression coefficient.

The mean values of meristic characters of the species considered are testified by t-
test.

Fig.1: Morphometric measurements taken for Lutjanus quinquelineatus from Hurghada, Red Sea,
Egypt.

RESULTS AND DISCUSSION

Morphometric and meristic features were used since they are still dependable
tools to characterize fish species especially on the field and they are sensitive to any
environmental changes (Fryer and lles, 1972). Also, morphometric and meristic
characteristics have provided useful results for identifying marine fish stocks and
describing their spatial distributions (lhssen et al., 1981) and here, the morphological
and meristic characters of L. quinquelineatus from Egyptian Red Sea were studied.

Morphometrics

The relationship between the morphometric indices and total length (TL) of L.
quinquelineatus were best described by the linear regression equations and there is
direct relationship between total body length with different morphometric indices
(Table 1). The basic statistics of the morphometric indices (relative to TL or HL) of
L. quinquelineatus were shown in (Tables 2&3). The results showed that there were
no sexual dimorphism between males and females of L. quinquelineatus.
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Table 1: The relationship between some morphometric parameters and total length of L.
quinguelineatus collected from the Hurghada, Red Sea of Egypt.

Equation R* Equation R*
SL=3.11+ 0.803*TL 0.95 DFBL =4.182+0.498*TL 0.84
BD =7.47 + 035*TL 0.81 VOAEFL=9.04+0.464*TL 0.77
CPD=1.86 + 0.103* TL 0.54 SPDAEFL= 0.989+0.546*TL 0.88
HL = 2.806+ 0.322 *TL 0.88 DEVOFL=1.034+0.405*TL 0.78
PRDFL=4.22 + 0.3067* TL 0.80 VEADFL= 1.50+0.098*TL 0.42
HD =5.421+ 0.175* TL 0.33 DEDCEF = 1.222+0.032*TL 0.66
PRVFL =2.875 +0.324* TL 0.82 AEVCFL =0.936+0.1778*TL 0.57
VDOL =4.27+0.320*TL 0.80 ED = 0.474+0.079*TL 0.51
ADFEL=4.160+0.111*TL 0.48

*Correlation is significant at the 0.01 level.

Morphometric indices of fishes were found to be of taxonomic importance in
sex, race and species identification by many authors (e.g. Khan et al., 2002; Basmidi,
2004; Myers et al., 2004; Turan, 2004; Cadrin, 2005; Cheng et al., 2005; Ali and
McNoon, 2010; Lawson, 2010; Simon et al., 2010; Elamin et al., 2011; Mekkawy
and Mohammad, 2011; Mazlan et al., 2012; Deepti et al., 2013; Sajina et al., 2013;
Jawad, 2015; Masood et al., 2015; Zubia et al., 2015 ; Sley et al., 2016; Mahmoud et
al., 2016 & 2017).

Table 2: The basic statistics (mean * standard error and range) of morphometric indices (relative to
TL) of males, females and combined sexes of L .quinquelineatus from Hurghada, Red Sea.

Morphometric F M Combined sexes
index Mean+ Std. Range Meanz Std. Range Mean+ Std. Range
E E. E.
SL 79.02+0.28 69.23-83.54 | 78.94+0.26 73.30-85.71 | 78.97+0.19 69.23-85.71
BD 31.50+0.26 23.08-36.17 | 31.9440.26 26.14-37.50 | 31.73+0.19 23.08-37.50
CPD 9.58+0.15 6.54-12.09 9.41+0.15 6.54-11.96 9.49+0.10 6.54-12.09
HL 30.94+0.19 25.00-33.33 | 30.95+0.17 28.17-35.00 30.94+0.13 25.00-35.00
PRDFL 32.71+0.23 25.00-35.71 | 32.49+0.22 28.57-35.71 32.59+0.16 25.00-35.71
HD 19.97+0.40 15.63-32.97 | 20.14+0.39 13.07-29.84 20.06+0.28 13.07-32.97
PRVFL 31.00+0.28 21.98-34.16 | 31.31+0.18 28.57-35.00 31.16+0.16 21.98-35.00
VDOL 29.95+0.25 22.31-34.15 | 30.16+0.24 25.71-35.21 30.06+0.17 22.31-35.21
ADFEL 12.79+0.19 7.69-15.56 | 13.20+0.18 10.53-17.14 13.01+0.13 7.69-17.14
DFBL 47.72+0.38 37.69-51.72 | 48.11+0.30 41.21-53.85 47.92+0.24 37.69-53.85
VOAEFL 41.96+0.42 34.23-47.10 | 42.67+0.37 36.32-48.00 42.34+0.28 34.23-48.00
SPDAEFL 51.77+0.31 38.46-56.03 | 51.93+0.24 46.81-57.85 51.85+0.19 38.46-57.85
DEVOFL 48.52+0.40 37.69-54.55 | 49.56+0.42 42.74-56.00 | 49.08+0.29 37.69-56.00
VEADFL 10.50+0.17 7.69-13.53 | 10.57+0.18 6.61-14.29 10.53+0.13 6.61-14.29
DEDCFL 10.69+0.18 7.69-14.29 | 10.69+0.13 8.44-13.16 10.69+0.11 7.69-14.29
AEVCFL 12.47+0.17 7.89-14.56 12.89+0.13 10.05-15.71 12.70+0.11 7.89-15.71
ED 6.97+0.11 4.98-9.18 6.79+0.11 5.03-9.00 6.88+0.08 4.98-9.18
Range of
Correlation (-0.097)-(0.375)
Coefficient
N 56 [ 64 120

* Difference between male and female is significant
at the 0.05 level (2tailed).
N = Number of fish specimens.
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Table 3: The basic statistics (mean + standard error and range) of morphometric indices (relative to
HL) of males, females and combined sexes of L .quinquelineatus from Hurghada, Red Sea.

Morphometric F Combined sexes
index Meanz Std. Range Meanz Std. Range Meanz Std. Range
E. E. E.
SL 255.80+1.32 235.29-290.70 | 255.54+1.67 [ 214.29-288.46 | 255.67+1.08 214.29-290.70
BD 101.88+0.76 90.91-121.21 | 103.37+1.00 | 85.71-125.00 | 102.67+0.64 85.71-125.00
CPD 31.00+0.47 25.00-40.00 | 30.44+0.49 22.22-40.32 30.70+0.34 22.22-40.32
PRDFL 105.83+0.72 93.75-120.00 | 105.14+0.87 85.71-125.00 | 105.46+0.57 85.71-125.00
HD 64.61+1.29 50.00-109.09 | 65.12+1.27 44.44-100.00 [ 64.88+0.90 44.44-109.09
PRVFL 100.31+0.92 72.73-116.28 | 101.25+0.62 92.31-116.67 | 100.81+0.54 72.73-116.67
VVDOL 96.87+0.72 83.33-112.90 | 97.63+0.93 83.33-116.67 | 97.28+0.60 83.33-116.67
ADFEL 41.40+0.63 30.77-53.03 | 42.73+0.63 33.33-58.33 42.10+0.45 30.77-58.33
DFBL 154.41+1.24 135.71-171.43 | 155.77+#1.36 | 125.00-178.57 | 155.13+0.92 125.00-178.57
VOAEFL 135.81+1.39 107.14-153.85 | 138.08+1.37 | 116.67-160.00 | 137.03+0.98 107.14-160.00
SPDAEL 167.56+1.12 150.00-186.05 | 168.13+1.28 | 149.35-186.67 | 167.86+0.86 149.35-186.67
DEVOFL 157.08+1.43 128.57-184.62 160.44+1.62 139.71-186.67 | 158.87+1.10 128.57-186.67
VEADFL 34.00+0.59 25.00-46.00 | 34.22+0.62 21.43-48.08 34.12+0.43 21.43-48.08
DEDCFL 34.59+0.55 27.50-43.75 | 34.61+0.46 28.57-42.86 34.60+0.35 27.50-43.75
AEVCFL 40.35+0.56 25.00-48.39 | 41.74+0.49 33.33-52.63 41.09+0.37 25.00-52.63
ED 22.55+0.36 16.13-30.00 [ 21.96+0.33 16.00-26.67 22.23+0.24 16.00-30.00
Range of
Correlation (0.01)-(0.607)
Coefficient
N 56 | 64 [ 120

* Difference between male and female is significant at the 0.05 level (2-tailed).
N = Number of fish specimens.

Meristics

The meristic characters of L. quinquelineatus were 10 dorsal spines and 14
rays in the posterior dorsal fin (Table 4). The Anal spine had 3 pieces of spine while
8 rays were found in the posterior anal fin. The scales on lateral line of the L.
quinguelineatus range between 36 and 60 with a mean range of 55.66 + 6.67. The
results showed that there were no sexual dimorphism between males and females of
L. quinquelineatus. These characters are in the range given in Fishbase (2017) for L.
quinquelineatus which were as follows: Dorsal spines (total): 10; Dorsal soft rays
(total): 13-15; Anal spines: 3; Anal soft rays: 8. Preorbital width usually less than eye
diameter and body depth 2.3-2.9 in SL (Allen and Erdmann, 2012). Also, in lutjanid
species, the common adult length is usually 60 cm but may extend to 100 cm and
have 10 dorsal spines, 14 soft dorsal rays, 3 anal spines and 8-9 anal soft rays, which
is a determinant features that distinguished lutjanids from other similar fishes
especially the so called popular lady fish (Allen, 1985).

In conclusion, there were no sexual dimorphism between males and females
of L. quinquelineatus. Thus, it would be valuable to conduct also some genetic
studies in the future. The accumulated information from morphometrics, meristics
and genetics, along with other life-history information could be evaluated for a better
understanding of the population structure of L. quinquelineatus.
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Table 4: Meristic counts of males and females of Lutjanus quinquelineatus from Hurghada, Red Sea, Egypt.

The Dorsal fin soft rays (DFSR)
Counts N 14 15 0 0 Mean+SD
Males 64 52 12 0 0 14.5+0.7
Females 56 47 9 0 0 14.5+0.7
Combined sexes 120 99 21 0 0 14.5+0.7
The pectoral fin rays (PFSR)
Counts N 13 14 15 16 Mean+SD
Males 64 5 42 15 2 14.5+1.3
Females 56 5 38 13 0 14+1
Combined sexes 120 10 80 28 2 14.5+1.3
The caudal fin rays (CFR)
Counts N 16 17 18 0 Mean+SD
Males 64 33 24 7 0 17+1
Females 56 30 22 4 0 17+1
Combined sexes 120 63 46 11 0 17+1
Total number of gill rakers (TGR)
Counts N 13 14 15 16 Mean+SD
Males 64 9 11 15 29 14.5+1.3
Females 56 6 8 14 28 14.5+1.3
Combined sexes 120 15 19 29 57 14.5+1.3

* Difference between male and female is significant
at the 0.05 level (2tailed).
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ARABIC SUMMARY
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