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The population structures and stock status of the goatfish (Family; 

Mullidae) were investigated from Hurghada, Red Sea, Egypt to reach the 

optimum exploitation. fish samples were monthly collected from the Hurghada 

harbor during 2016. As a result, the goatfish was mainly caught by gillnet and 

trammel nets in the study area, and they were classified into seven species; 

Mulloidichthys flavolineatus (Lacepède, 1801); M. vanicolensis (Valenciennes, 

1831); Parupeneus forsskali (Four-manoir & Guézé, 1976); P. macronema 

(Lacepède, 1801); P. cyclostomus (Lacepède, 1801); P.rubescens (Lacepède, 

1801) and P. heptacanthus (Lacepède, 1801). Measurments and information were 

collected for different species, while data anylysis was conducted for the most 

abundant ones (earlier three species). The catch composition by number showed 

that M.  flavolineatus was the most abundant (43%), followed by P. forsskali  and 

M. vanicolensis (19 %, and 12% respectively). Hence, the obtained data on these 

species were as follows; their average lengths were 20.04 ±2.86, 22.07±3.592 and 

19.52 ±3.144 for M. flavolineatus, M. vanicolensis and P.  forsskali. The length 

classes of M. flavolineatus ranged from 11-11.9 cm to 33-33.9 cm TL. The 

majority of lengths were 16 to 24 cm with the highest frequency at 19cm TL 

(16.92%). M. vanicolensis, ranged from 15 to 31 cm TL, and the most occurred 

lengths were from 17 to 28 cm with the highest frequency at 19 cm TL (16%). 

The length range of P. forsskali ( 11 to  27 cm), showed the highest frequencies at 

length groups (18 to 20 cm) with the highest one at 18-18.9 cm TL (14.93%). The 

over all sex ratio, gave the females predomination of M.  flavolineatus (53.75%) 

and M. vanicolensis   (68%) with ratio (1:0.86 and 1:0.47 respectively). P. 

forsskali showed slightly the parity between females (49.87%) and males (50.13 

%) with sex ratio of 1:1.01. Gonado-somatic indices reflected the spawning 

season from May to August for M. flavolineatus while it  extended from April to 

August for M. vanicolensis and P. forsskali. The length at first capture (Lc) was 

14.9, 15.53 and 11.98 cm for c. sexes of M. flavolineatus, M. vanicolensis and P. 

forsskali respectively. The length at maturity (Lm) was 17cm, 19.2 cm and 16 cm 

for the same species respectively, and these were higher than those of Lc. The 

mean total mortality coefficients "Z,"were found to be 1.49, 1.43 and 1.09 year-
1
 

for three species respectively. Exploitation rate "E" was computed as 0.68, 056 

and 0.49 respectively. These values were higher than the optimum expoitaions 

and other reference points for relative yield per recruit confirming their over 

exploitation status. So, the fisheries status of goatfishes need to more studies, its 

stock need to be reduced in to the suitable exploitaions from 0.68 to 0.33 ≈ 49% 

and 0.56 to 0.35 ≈ 39% and  from 0.49 to 0.33 ≈ 32% for M. flavolineatus, M. 

vanicolensis and P. forsskali respectively combined with well management plan 

to be enhanced, recovered  and to maintain a sufficient spawning biomass.   

http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=7028
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=20134
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=7028


Farrag M. M. S. et al. 250 

INTRODUCTION  

 

The Red Sea fishes comprise the most diverse and abundant assemblages among its 

vertebrates and ecosystem. They have high social and economic values as the basis for 

subsistence and artisanal life styles of coastal communities in many tropical countries. 

They also support significant commercial fisheries (McClanahan et al., 2005; Sadovy, 

2005). In Egypt, the Red Sea catch represented 47.94%  of the total marine fisheries and 

14.8% of the total natural fisheries (GAFRD, 2016). Goatfish (Family: Mullidae), one of 

the important fish families among the Red Sea fisheries, contains at least thirteen species 

recognized in 3 genera. They have an elongated and compressed body, with two long 

unbranched barbels on chin. They inhabit muddy and sandy bottoms in shallow water 

areas (Fischer and Bianchi, 1984). All species of family Mullidae are benthic carnivores, 

which use their sensory barbells to drive out prey. 

Goatfish species have received an attention in different fields of scientific work, by 

different authors (1987; Wahbeh, 1992 a & b; Mehanna, 2009 a & b; Sabrah, 2015; 

Hamamm, 2017; Mehanna et al., 2017; Osman et al., 2018). The other sectors of interest 

like economic, turism and biodiversity are known and considered for the conservation of 

such fishes in different Red Sea areas. However, its catch has been declined in the Red 

Sea from 214 tonns during 2013 to 70 tonnes during 2016 (GAFRD, 2016). Hurghada is 

among the important areas in the Red Sea for tourism, economic and social purposes. 

However, it deosnt receive the enough attentions regarding the diversity and fisheries of 

goatfish species. So, these species need an intensive studies and continuous monitoring, 

particularly in such areas. The present work aimed to present recent information about 

Mullid fisheries status particularly in Hurghada, Red Sea, Egypt, to conserve and share 

the better management plan of the economic fishes. 

  

MATERIALS AND METHODS 

 

Study area and sample collection 

The investigated area is located in Hurghada, the northern part of the Red Sea coast, 

Egypt (27
o
 10ʹ N– 27

o
 30ʹ N and 33

 o
 70ʹ  E–33

o
 85ʹ  E)  (Fig. 1).Goatfish samples were 

monthly collected from the commercial landings in Hurghada fishing harbor during the 

2016 fishing season.The questionnaire of fishermen during sampling time  considered the 

following items: landing day, fishing vessel and owner name, skipper name, crew number, 

length and width of fishing vessel, motor horse power, length and high of net and mesh 

size.The fish samples were transferred to the lab at the NIOF, Hurghada. After the 

separation of different species, the measurements of total lengths, standard lengths (mm) 

and total weight (g) were recorded for each fish specimen. The length frequency 

distribution was applied for the common species (M. flavolineatus, M. vanicolensis,and P. 

forsskali), to estimate the number of fish in each class group by the length. The sex ratio 

as the percentage of males to females (M: F) was determined, Chi-square test at 0.05 

significance level was computed according to Snedecor (1956). The monthly Gonado 

somatic index (GSI= Gonad weight *100 / W) was calculated according to Sokal and 

Rohlf, (1969), where the W is the weight of fish (g).  

For population structure, the total mortality coefficient (Z) was estimated by two 

different methods: the analysis of the cumulative catch curve of Jones & Van Zalinge, 

(1981) and the analysis of the length converted catch based on the length frequency 

data.The natural mortality coefficient (M)was estimated by means of the following 
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methods: Taylor’s method (1960) as M = 3/tmax & Pauly’s (1980) as Log M = - 0.0066 - 

0.279 log L∞+ 0.6543 Log K + 0.4634 Log T 

 

 
 

Fig. 1. Map shows the study area of Hurghadam, Red Sea, Egypt 

Fishing mortality coefficient (F) was estimated as F= Z – M (Beverton and Holt, 

1957). The length at first capture Lc (the length at which 50% of the fish at that size are 

vulnerable to capture) was estimated by the method of  Pauly (1984) while the length at 

recruitment (Lr) was determined as the smallest fish in the catch. The length at first 

maturity (Lm) (the length at which 50% of fish become mature) was estimated accordingto 

(Pitt, 1970). Exploitation ratio (E= F / Z) was calculated according to Gulland (1971). The 

relative yield per recruit “Y/R`” was estimated by using the model of Beverton and Holt 

(1956) as modified by Pauly and Soriano (1986) and incorporated in the FiSAT software 

package as follows:  

RESULTS   

 

Description of Fishing gears used 

The present study revealed that the goatfish were caught mainly by gillnet and 

trammel nets. The vessels used for the nets ranged from 5.5 to 16 m (25 to 80 

horsepower). Usually they are woody boats with  a crew number (3-12 persons). In 

addition, the net length ranged from 60 to 100 m and from 50 to 2500 m respectively. 

Their fishing season from  September to the end of June of the following year and the trip 

duration is about 7- 10 days. 

Gill nets consist of a single layer and narrow mesh size (1-1.5cm), normally joined 

together to form  10–100 units. The float line (float rope) is usually made by materials 

such as polypropylene. The distance between each floating piece is 20 cm with a diameter 

of 5 cm and is  3 cm thick. The ground line (foot rope) has solid lead pieces mounted 

externally. The lead weight is about 16.5 gram and the distance between each lead is 

about 25 cm. Sometimes, it is used to catch needlefish, squirrelfish, goatfish and 

barracuta. While  the trammel nets consist of three successive layers; central (inner panel) 

layer with narrow mesh size (1.5-2.5 cm), located between two outer layers characterized 

by a wider mesh size (5-8 cm- outer panel).  In the float line (float rope), there are cutting 

cork (diameter of 6 cm and is 4 cm thick) that the distance between each of them is 30 cm. 

The lead rope (foot rope) found in the lower rope, the distance between each lead is about 

40 cm and hand 180 cm high. It is used in fishing goatfish, mullet and rabbitfish. 
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Species diversity 
In the present work, the goatfishes (Family Mullidae) collected from Hurghada 

were classified into seven species namely Mulloidichthys flavolineatus  (Lacepède, 1801); 

Mulloidichthy svanicolensis (Valenciennes, 1831); Parupeneus forsskali (Fourmanoir & 

Guézé, 1976); Parupeneusmacronema (Lacepède, 1801); Parupeneuscyclostomus 

(Lacepède, 1801); Parupeneus rubescens (Lacepède, 1801); and Parupeneusheptacanthus 

(Lacepède, 1801) (Figure 1). From this figure, there were some specific features for each 

species that vary in color and morphometrics.  

 

 

 

 

  

  

Fig. 2: The  goatfish species collected from the Hurghada fishing landing during this study. 

Mulloidichthys vanicolensis 

Parupeneus  forsskali Parupeneus macronema 

Parupeneus cyclostomus - ♀ Female 

Parupeneus rubescens Parupeneus heptacanthus 

Parupeneus  cyclostomus- ♂ Male 

Mulloidchthys flavolineatus 

 

http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=7028
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=20134
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=7028
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The M. flavolineatus is characterized by a body with 1-2 longitudinal yellow bands, 

and a dark blotch below the first dorsal fin.The M. vanicolensis has a chin with a pair of 

slender barbels which reaches beyond near margin of preopercle. The P. forsskali has a 

broad black stripe is present from the side of upper lip through eye along the upper side of 

the body. The P. macronema has a long dorsal spine, a body is grayish red dorsally, with 

a black stripe from the eye along lateral line to the anterior part of caudal peduncle. The 

barbels of P. cyclostomus are much longer than the head, its color is yellowish grey. The 

P. heptacanthus has the posterior end of maxilla evenly convex, a small reddish brown 

spot on the upper side of the body just below the seventh and the eighth lateral-line scales. 

The P. rubescensis color variable, with or without a black saddle on caudal peduncle. 

 

Species composition by weight and number  
Catch composition of the goatfish species by number and weight (Figs. 3A, B)  

showed that M.  flavolineatus was the most abundant species in number, constituting 

43%;  followed by P. forsskali; M. vanicolensis; P. macronema; P. cyclostomus; P. 

heptacanthus and  P. rubescens, constituting 19 %, 12%, 10%, 9 %, 5%, and 2%, 

respectively.  Regarding the weight, M. flavolineatus was the dominant species, also 

constituting 34%; followed by P. cyclostomus, M. vanicolensis, P. macronema, P. 

heptacanthus and P. rubescens, constituting 16 %, 14 %, 13 %, 12 %, 6 % and 5 %, 

respectively. The Maximum length and weight, minimum length and weight and mean of 

seven goatfish species are shown in Table (1). From this table and their seasonal 

occurrence (Figure 4), it is noticed that the most dominant species were M.  flavolineatus, 

P. forsskali; M. vanicolensis, starting with M.  flavolineatus, followed by the other ones 

respectively. Therefore, the continuous studies deal with those three species.  

 

Length frequency  

The length frequency of M. flavolineatus, M. vanicolensis and P. forsskali 

fluctuated during the whole year, their average lengths were determined as 20.04 ±2.86, 

22.07±3.592 and 19.52 ±3.144 cm TL for three species respectively. The length classes of 

M. flavolineatus varied between 11-11.9 cm and 33-33.9 cm TL. The lowest frequency 

was at 11-12 (0.48%) and 28–33 cm (0.24-0.24%), while the most dominant length 

classes were from 16 cm to 24 cm with the highest frequency at 19cm TL (16.92%). In 

respect to M. vanicolensis, the length ranged between 15 and 31 cm TL, and the lowest 

observed frequency was at 15– 16 cm TL (0.44-0.89%), while the most occurred lengths 

were from 17 to 28 cm with the highest frequency at 19 cm TL (16%). On the other hand, 

the length frequencies of P. forsskali were ranged from 11 to  27 cm, the lowest observed 

frequency was at group 11-12 cm (0.27-0.27%), while the highest frequencies were at 

length groups 18 to 20 cm with the highest one at 18-18.9 cm TL (14.93%) (Figure 5). 

 
Table 1: Data descriptions of the seven goatfish investigated during the study period.  

 

 

Species M. 

flavolineatus 

M.  

vanicolensis 

P. 

forsskali 

P. 

cyclostomus 

P. 

macronema 

P. 

heptacanthus 

P. 

rubescens 

Total No.  

samples. 

839 225 375 175 184 88 47 

Total sample  

W. (g) 

73270.98 29110.71 35108.92 29750.00 27126.81 13760.00 11426.00 

Min- Max.  

TL(cm) 

11- 33.4 15.3- 31.2 11.5- 27.9 14.4- 35.43 13.1- 27.1 12.8- 32.7 14.9- 34.6 

Min- Max.  

W (g) 

11.85- 423.26 36.72- 361.25 16.67- 257.28 141.87- 486.65 41.30- 243.20 44.3- 239.8 57.93- 
234.54 

Average  

TL(cm) 

20.0± 2.86 22.1± 3.592 19.5±3.144 24.2± 2.36 20.1± 2.58 21.11± 2.73 22. 78± 3.75 

Average  

W (g) 

87.331± 45.14 129.381± 76.199 93.624± 49.051 246.7±282.34 97.04 ± 25.34 110.36± 33.30 152.196± 72.84 

http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=7028
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=20134
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=7028
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Fig. 3: Species composition of the seven goatfish according to (A) number and (B) weight per gram 

during the study period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 4: The seasonal occurrence of the species of goatfish during this study. 
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Fig. 5: Length frequency distribution of (A) M. flavolineatus, (B) M. vanicolensis and (C) P.  forsskali, 

n= total sample size for each species. 

 

Gonado-somatic index (GSI). 

The monthly gonado-somatic indices (GSI) were estimated for the three 

investigated species (Figure 6 A- C). The values of GSI of females and males of M. 

flavolineatus started to increase in May with values of 2.78±3.97 and 1.48±0.58, 

respectively, reaching its maximum in June (5.08±2.88 and 2.75±1.13 respectively). 

Then, it is sharply decreased in September (0.34±0.59 and 0.12±0.08) for females and 

males, respectively. For M. vanicolensis, GSI values of C. sexes started to increase in 

April (1.07± 1.74), reaching its peak in June (2.85± 2.06). Then, it declined at the end of 

August with a value of 0.99± 51. Regarding P. forsskali, GSI values sexes started to 

increase in April with values of 1.27±1.90 and 0.97±1.00 for females and males, 

respectively, reaching the peak in June (5.33±3.77 and 1.81±1.20 respectivel). Then,  
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decreased at the end of August with values of (0.47±0.23 and 0.39±0.08) for females and 

males, respectively. These results illustrated that the spawning season extended from May 

to August for M. flavolineatus while it  extended from April to August for M. 

vanicolensisand P. forsskali. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 6: Monthly variations in GSI of the (A) M. flavolineatus, (B) M. vanicolensis and (C) P. forsskali, 

n = total sample size for each species. 

 

Population structure of the common three species 

Sex ratio  
Monthly variations in sex ratio of M. flavolineatus, M. vanicolensis,and P. forsskali 

were investigated. It is noticed that the females of M. flavolineatus predominated fish 

samples (53.75%), while the males formed 46.25% of the total sampled fish. For M. 

vanicolensis, females also  were in domination (68%) and male accounted 32 % of the 

total collected sample. The third species (P. forsskali) showed slightly the parity between 

females (49.87%) and males (50.13 %) of the total collected fish. Regarding the length  
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variations, there was a great fluctuation in sex ratio with length groups. But, the overall 

sex ratio showed the same domination of females (1:0.86 and 1:0.47) for M. flavolineatus 

and M. vanicolensis respectively. While the P. forsskali showed slightly parity between 

males and females over all lengths as overall months with sex ratio  of 1:1.01 (M:F). 

Length (Lc) at first capture, Length (Lr) at recruitment and Length (Lm) at first maturity 
According to catch curve, the C. sexes showed that the length at first capture (Lc) 

was 14.9, 15.53 and 11.98 cm for M. flavolineatus, M. vanicolensis and P. forsskali 

respectively (Figure 7 A-C). The lengths at recruitment (Lr) of M. flavolineatus, M. 

vanicolensis and P. forsskali were estimated as 11, 15.3 and 11.5 cm for all samples 

respectively. Based on the maturation curve (Figure 8 A- C), the length at maturity (Lm) 

was estimated as 17cm for M. flavolineatus, while it was 19.2 cm for M. vanicolensis and 

16 cm for P. forsskali. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 7: length at first capture for (A) M. flavolineatus, (B) M. vanicolensis and (C) P. forsskali, (N = 

total sample size for each species). 
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Fig. 8: length at first maturity for (A) M. flavolineatus, (B) M. vanicolensis and (C) P. forsskali. 
 

Mortalities Coefficients (Z), (M), (F), (A) and Exploitation Ratio (E) 

The mortalities coefficients are shown in (Table 2). The total mortality coefficients 

(Z) for M. flavolineatus, M. vanicolensis and P. forsskali were estimated by two methods. 

The mean of values was calculated as 1.49, 1.43 and 1.09 years
-1

 for the three species, 

respectively. The mean values of the natural mortality coefficients (M) resulted from 

different methods were estimated as 0.48, 0.64 and 0.55 year
-1

 for M. flavolineatus, M. 

vanicolensis and P. forsskali respectively. The fishing mortality (F) was estimated as 1.02, 

0.80 and 0.53 years
-1

 for three species, respectively. In regard to the annual mortality rate 

(A), it was estimated as 0.78, 0.761 and 0.66 year
-1

 for M. flavolineatus, M. vanicolensis, 

and P. forsskalirespectively. Furthermore, the survival rate (S) was calculated as 0.22, 

0.239 and 0.40 year
-1 

for the same species respectively. The exploitation rates as 

preliminary indicators of stock exploitation for M. flavolineatus, M. vanicolensis, and P. 

forsskali were 0.68, 056 and 0.49 respectively. 
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Relative yield per recruit (Y/R)'. 

The relative yield per recruit (Y/R)' of three species under different exploitatons  as a 

reference points are presented in table (3). The maximum (Y/R)'  was obtained at Emax.= 

0.61, 0.74 and 0.60 for M. flavolineatus and M. vanicolensis and P. forsskali 

respectively), the calculated at 1/10 of the yield at E0.1  (0.52, 0.61 and 0.51 for three 

species respectively). Moreover, the exploitation will result in areduction of the 

unexploited biomass by 50% (E0.5) was estimated as (E0.5 = 0.33, 0.35 and 0.33 for M. 

flavolineatusand M. vanicolensis and P. forsskali respectively). These present levels and 

maximum levels of exploitation (Emax = 0.61, 0.74 and 0.60 for M. flavolineatus and M. 

vanicolensis and P. forsskali respectively) were higher than the calculated reference 

points (E0.5 =0.33, 0.35 and 0.33 for M. flavolineatusand M. vanicolensis and P. forsskali 

respectively). 
 
Table 2: Total mortality coefficient and natural morality coefficient of M. flavolineatus, M. 

vanicolensis and P. forsskali 

 

Table 3: Current exploitation and other reference points  of the exploitation for M. flavolineatus, M. 

vanicolensis and P. forsskali 

 

 

DISCUSSION 

The present study introduced an important points to the stock status of the 

goatfishes from Hurghada, Red Sea water. They were mainly caught by trammel and gill 

nets. Golani and Ritte (1999) reported that the goatfish, caught from the Red Sea, by 

different gears,including beach seine and trammel nets. In the Mediterranean Sea, goatfish 

species are mainly collected by trawling (Mehanna, 2009a & b; Hammam, 2017; 

Mehanna, 2018). In fact, the topography and bottom habitats differ from region to 

another, like those in the Red Sea and the Mediterranean Sea. It is noticed that the 

Hurghada area in the Red Sea has a lot of reef regions. So, the suitable gears used are the 

artisanal gears, like trammels and gillnets. While, the sea bottom in the Mediterranean is 

flat and wider than the Red Sea and more suitable for bottom trawl activity.  

The present goatfishes were classified into seven species, namely M. flavolineatus, 

M. vanicolensis, P. forsskali, P. macronema, P. cyclostomus,P. rubescens, and P. 

heptacanthus. For M. flavolineatus. The photos description of species was in agreement 

with other authors as Randall (2004); Fernandez-Silva et al. (2016), Saeed (2016) and 

Akel and Karachle (2017). The barbles of goatfish were considered as very important 

character to study the differences between species. According to Gosline, (1984) and 

Lombarte & Aguirre, (1997), the barbels have been found to considerably vary in 

structure, size, and sensory equipment. The present species of P. cyclostomas has the 

longest barbles while P. forsskali and P. macronema have the shortest ones.  

The present study illustrated that three species, M.  flavolineatus, M. vanicolensis 

and P. forsskali, were the most abundance and distribution all over year. The population  

  Method 

 

 

Species 

Total mortality Natural mortality 

Jones –Van 

Zaling 

Length- converted  

catch curve Mean Pauly (1980) Taylor (1960) Mean 

M. flavolineatus 1.38 1.60 1.49 0.67 0.28 0.48 

M. vanicolensis 1.05 1.82 1.43 0.86 0.42 0.64 

P. forsskali 1.04 1.13 1.09 0.74 0.37 0.55 

 

Species 
E0.1   E0.5 Emax Ecurrent 

Decreasing 

% 
M. flavolineatus 0.52 0.33 0.61 0.68 45 

M. vanicolensis 0.61 0.35 0.74 0.56 39 

P. forsskali 0.51 0.33 0.60 0.49 32 

http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=7028
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=20134
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=7028
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=20134
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structures as sex ratio and length at first captureare are very important parameters in the 

fisheries management. In the present study, the females dominated males of M. 

flavolineatus (1: 0.86), and it was the most abundant in all length groups. For M. 

vanicolensis (1: 0.47) were females more abundant in all lengths. Regarding P. forsskali 

the sex ratio were (1: 1.01). This difference and predomination of females in the catches, 

in the present work, may be related to the difference in the availability of both sexes for 

the fishery and spatial segregation of sexes or different feeding behavior when a baited 

gear is used, this is in accordance with Mendonca et al. (2006) and Farrag (2014).   

The spawning season, in the present study (May to August), for M. flavolineatus 

was in agreement with Boray (1969). While the spawning period reported by  Cole (2009) 

for the yellowstripe goatfish (M. flavolineatus), was from April to June. Maaty (2015) 

mentioned that the Larvae of the M. flavolineatus species were collected during the 

warmer months of the year (March-August), which indicated that the spawning seasons 

were during the spring and the summer which may be due to different locations and their 

climatic changes.On the other hand, the spawning was extended from May to July for M. 

vanicolensis and P. forsskali, Jehangeer, (2003), it was slightly shorter than the present 

investigation (April to August). Cole (2009) stated that the yellow-fin (M. vanicolensis) 

had an extended spawning season, being reproductively active almost year-round, with 

the lowest female fecundity occurring in the months of November, December and 

January. These variations may reflect the probability to be an extended spawning  which 

may agree with the closed season (October to February) in the Red Sea, Egypt by 

Egyptian Government.  

In the present study, the fishing mortality coefficients (F) were estimated at 1.02, 

0.80 and 0.53/ year
-1 

forM. flavolineatus, M. vanicolensis and P. forsskali respectively. 

The high values of fishing mortalities reflected the over-fishing condition for goatfish 

stock in Hurghada. It is also clear that M. flavolineatus were characterized by the highest 

rate of fishing mortality, followed by M. vanicolensis and P. forsskali. 

 
Table 4: Mortality coefficients (Z, M, F and E) of goatfish species of this study and those of previous studies. 

Authors 
E 

(/year) 

F 

(/year) 

M 

(/year) 

Z 

(/year) 
sex Region Species 

Present study 0.68 1.02 0.48 1.49 

C. sexes 

Hurghada 
M. 

flavolineatus 

Jehangeer, 

(2003) 
0.56 1.47 1.17 2.64 

Mauritius 

Lagoon M. 

vanicolensis 
Present study 0.56 0.80 0.64 1.43 Hurghada 

Sabrah 

(2015) 
0.67 1.86 0.9 2.76 

Hurghada 
P. 

forsskali 
Present study 0.49 0.53 0.55 1.09 

 

The values of the total, natural, fishing mortality and exploitation rates in the 

present study and those reported from other studies are represented in (Table 4). Sabrah 

(2015) estimated the “Z, M, F and E” for combined sexes of P. forsskali, they were higher 

than the present study. These differences may be due to fish size, length, and the number 

of samples and conditional factors. It was found to be 0.22, 0.239 and 0.40 year 
-1 

for M. 

flavolineatus, M. vanicolensis, and P. forsskali respectively. The lower value of survival 

rate confirmed the critical situation of the present investigated stock. 

From another point of view, the present lengths of first sexual maturity, (Lm= 17cm) 

for the M. flavolineatus, (19.2 cm) for M. vanicolensis and (16 cm) for P. forsskali, were 

higher than the present lengths at first capture (Lc= 14.9, 15.53 and 11.98 cm) for the 

same species respectively. This indicated the difficulties the goatfish face to spawn at 

least once before reaching the maturation. So, prohibiting the fishing operation, 
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particularly during their spawning season, is recommended. Moreover, it must be raised to 

be around/more 18, 20 and 17.0 cm in order to give a chance for the species to spawn at 

least once. Therefore, the fishing methods adopted in this fishing area should be re-

appraised to prevent cropping of small individuals ≤18.0, ≤ 20 and ≤ 17 cm for M. 

flavolineatus, M. vanicolensis and P. forsskali respectively. 

The other studies (Table 5) showed that Lm of M. flavolineatus in the present study 

were in agreement with Murty (2002) who estimated Lm at 17.5 cm.  However, the 

present work attained higher Lm than that reported by Boray (1969) and less than that of 

De la Cruz (1986) where the later author estimated Lm at 19.8 and 20.8cm for males and 

females, respectively,in the Philippines. These differences might be due to the varied 

habitat, sampled sizes, different localities, and different conditions. Regarding the M. 

vanicolensis,Lm in this study disagreed with that one mentioned by Jehangeer (2003) since 

it was higher than that in the present study. For P. forsskali, the present Lm was higher 

than the one reported by Sabrah (2015) from the same area of the Red Sea.  

 
Table 5: Compare the Lm in the present study with the different locations. 

Scientific Name Authors Lm (cm) Sexes Country Locality 

M. flavolineatus 

Boray 

(1969) 

11 SL Female 
Egypt Hurghada 

12 SL Male 

De la Cruz 

(1986) 

19.8 TL Male Philippines 
Guiuan, Samar (Dec 

1983-Nov 1984) 

20.8 TL Female Philippines 
Guiuan, Samar (Dec 

1983-Nov 1984) 

Murty 

(2002) 
17.5 TL unsexed India 

Lakshadweep lagoons, 

1993-97 

Present 

study 
17TL C. sexes Egypt Hurghada, Red Sea 

M. vanicolensis 

Jehangeer 

(2003) 
24.0 TL Male Mauritius Lagoon, 1988 

Present 

study 
19.2TL C. sexes Egypt Hurghada, Red Sea 

P. forsskali 

Sabrah 

(2015) 
15.38TL C. sexes Egypt 

Hurghada, Red Sea, 

Egypt 

Present 

study 
16TL C. sexes Egypt Hurghada, Red Sea,  

 

The exploitation rates (E) of M. flavolineatus, M. vanicolensis and P. forsskali were 

found to be 0.68, 0.56 and 0.49/ year respectively. These results were higher than the 

optimum exploitation E=0.5 and gave primary indicator for over exploitation. The relative 

yield at other different exploitations and reference points were  Emax= 0.61, E0.5= 0.0.33 

and E0.1= 0.52  for M. flavolineatus. It is obvious that the current point of exploitation (E 

= 0.68) was higher than E0.5 that maintained 50% of the spawning stock biomass. For M. 

vanicolensis. the current point of exploitation rate (E= 0.56) was higher than Emax= 0.74, 

E0.5= 0.0.35 and E0.1= 0.61. Also, the the current point of exploitation rate (E)  for P. 

forsskali is  0.49 was higher than the optimum exploitation E0.5= 0.033.  

According to Jehangeer (2003), the exploitation rates of M. vanicolensis were 

E=0.56, E0.1=0.66 and Emax=0.71. While P. forsskali was estimated  by Sabrah (2015) in 

the same area and the exploitation ratios were computed  as E=0.67, Emax= 0.58, E0.5= 

0.34 and E10= 0.597. These findings illustrated that the estimated values previously were 

higher than the optimum  values and higher than the present one for P. forsskali  in the 

same area. This recommended that precautionary prodedures for management with the 

reduction in the exploitation levels are needed. According to Sabrah (2015), the 

exploitation rate (E=0.67) was higher than that one given the utmost relative yield per 

recruit (E= 0.58) and the exploitation ratio must be decreased from 0.67 to 0.342 ≈ 50%. 

In conclusion, the fisheries status of goatfishes need more studies, its stock need to be 

http://www.fishbase.org/Reproduction/FishMaturitySummary.php?id=5983&genusname=Mulloidichthys&speciesname=flavolineatus&vstockcode=6292&vmaturityrefno=68980&vsex=male&vlocality=Guiuan%2C+Samar+%28Dec+1983-Nov+1984%29
http://www.fishbase.org/Reproduction/FishMaturitySummary.php?id=5983&genusname=Mulloidichthys&speciesname=flavolineatus&vstockcode=6292&vmaturityrefno=68980&vsex=female&vlocality=Guiuan%2C+Samar+%28Dec+1983-Nov+1984%29
http://www.fishbase.org/Reproduction/FishMaturitySummary.php?id=5983&genusname=Mulloidichthys&speciesname=flavolineatus&vstockcode=6292&vmaturityrefno=48600&vsex=unsexed&vlocality=Lakshadweep+lagoons%2C+1993-97
http://www.fishbase.org/Reproduction/FishMaturitySummary.php?id=5983&genusname=Mulloidichthys&speciesname=flavolineatus&vstockcode=6293&vmaturityrefno=52849&vsex=male&vlocality=lagoon%2C+1988
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reduced in to the suitable exploitaions. To ascertain that at least 50% of the stock can keep 

the spawning stock, the current value of exploitation ratio must be decreased  from 0.68 to 

0.33 ≈ 49%,  0.56 to 0.35 ≈ 39% and  from 0.49 to 0.33 ≈ 32% for M. flavolineatus, M. 

vanicolensis and P. forsskali respectively combined with well management plan to be 

enhanced and recovered.  

  

REFERENCES 
 

Aguirre. H. and Lombarte A. (1999). Ecomorphological comparisons of sagittae in Mullus 

barbatus and M. surmuletus. J. Fish. Biol., 55:105-14. 

Akel, E. H. Kh. and Karachle, P. K. (2017). The Marine Ichthyofauna of Egypt. Egypt. J. Aquat. 

Biol. and Fish., 21(3): 81- 116. 

Bariche, M.; Bilecenoglu, M. and Azzurro, E. (2013).Confirmed presence of the Red Sea goatfish 

Parupeneus forsskali (Fourmanoir &Guézé, 1976) in the Mediterranean Sea. Bioin. Recor., 

2(2): 173-175. 

Beverton, R. J. H. and Holt, S. J (1956). A review of methods for estimating mortality rates in 

exploited fish populations, with special reference to sources of bias in catch sampling. Rapp. 

P. - V. - Re`un. CIEM, 140: 67 -83.  

Beverton, R. J. H. and Holt, S. J. (1957). On the dynamics of exploited fish population. United 

Kigdom, Fisheries Investigation, Ministry Agricultur of Fish Food, 19: 533. 

Boray, F. A. (1969). Fishes of the family Mullidae (Red Mullets) of the North Western Red Sea. 

M. Sc. Thesis, Faculty of Science, Cairo University.  

Çinar, M. E.; Bilecenoglu, M.; Ozturk, B. and Can, A. (2006).New records of alien species on the 

Levantine coast of Turkey. Aquat. Invas. 1(2):84–90. 

Cole, K. S. (2009). Size-dependent and age-based female fecundity and reproductive output for 

three Hawaiian goatfish (Family Mullidae) species, Mulloidichthys flavolineatus 

(yellowstripe goatfish), M. vanicolensis (yellowfin goatfish), and Parupeneus porphyreus 

(whitesaddle goatfish)Report to the Division of Aquatic Resources Dingell-Johnson Sport 

Fish Restoration Kathleen S. Cole, University of Hawaii at Manoa July 24. 

De la Cruz, M. D. (1986). Catch composition and seasonal abundance of fish corral caught fishes 

in Guiuan, Eastern Samar with notes on the biology of some commercially important 

species. University of the Philippines-Visayas. M. Sc. thesis. 157 p. 

Farrag, M. M. S. (2014). Fisheries and Biological studies on Lessepsian pufferfish, 

lagocephalussceleratus (Gmelin, 1789) (Family: Tetraodontidae) in the Egyptian 

Mediterranean Waters. Ph. D. Thesis, Faculty of Science, Al-Azhar University (Assiut). 

Fernandez-Silva, I.; Randall, J. E.; Golani, D. and Bogorodsky, S. (2016). Mulloidichthys 

flavolineatus flavicaudus Fernandez-Silva & Randall (Perciformes, Mullidae), a new 

subspecies of goatfish from the Red Sea and Arabian Sea. ZooK.,  (605): 131. 

Fernandez‐ Silva, Iria.; Randall, John E.; Coleman, R. R.; DiBattista, J. D.; Rocha, Luiz A.; 

Reimer, J. D.; Meyer, C. G. and Bowen, B. (2015). Yellow tails in the Red Sea: 

phylogeography of the Indo Pacific goatfish Mulloidichthys flavolineatus reveals isolation 

in peripheral provinces and cryptic evolutionary lineages.  J. Biogeog., 42(12): 2402-2413. 

Fischer, W. and Bianchi, G. (1984). Species identification sheets for fishery purpose, Western 

Indian Ocean Fishing area 51, Vol. 3. Rome: Food and Agriculture Organization (FAO). 

GAFRD. (2016): Annual fishery statistics Report, General Authority for Fish Resources 

Development (GAFRD),  Ministry of Agriculture., Cairo, Egypt. 

Golani, D. and Bogorodsky, S. V. (2010). The fishes of the Red Sea–Reappraisal and updated 

checklist. Zoota., 2463: 1–135. 

Gosline, W. A. (1984).Structure, function, and ecology in the goatfishes (family Mullidae). Pacif. 

Sci., 38: 312–323. 

Gulland, J. (1971). The Fish Resources of the Ocean West Poly Fleet, Survey Fishing News 

(Books) Ltd. FAO Technical paper, 97:15-16.  

Gürlek, M.; Gündüz, M. N.; Uyan, A.; Doğdu, S. A.; Karan, S.; Gürlek, M.;Ergüden E. and Turan, 

T. (2016). Occurrence of theRed Sea goatfish Parupeneus forsskali (Fourmanoir & Guézé, 

1976) (Perciformes: Mullidae) from Isken-derun Bay, Northeastern Mediterranean. Natur. 

and Engin. Sci., 1(1): 7-10. 



Fisheries status of the common species of family Mullidae in the Southern Red Sea  263 

Hammam, E. M. (2017). Biological studies, stock assessment and fisheries management of some 

species of family Mullidae from the Mediterranean Sea at Alexandria. PhD Thesis, Assiut 

University. 

Jehangeer, M. I. (2003). Some population parameters of the goatfish, Mulloidichthys vanicolensis 

from the lagoon of Maurituis. p. 82-88. In M.L.D. Palomares, B. Samb, T. Diouf, J.M. 

Vakily and D. Pauly (eds.). Fish biodiversity: local studies as basis for global inferences. 

ACP-EU Fisheries Research Report, 14, 281p. 

Jones, R. (1984). Assessing the effects of changes in exploitation Pattern using length composition 

data (with notes on VPA and cohort analysis) FAO Fisheries Techenical, (56):118p.  

Jones, R. and Van Zalinge, N. (1981). Estimates of mortality rate and population size for shrimp 

in Kuwait waters. Kuwait Bull. Mar. Sci., 2:273-288. 

Lombarte, A. and Aguirre, H. (1997). Quantitative differences in the chemoreceptor systems in 

the barbels of two species of Mullidae (Mullus surmuletus and M. barbatus). Mar. Ecol. 

Prog. Ser., 150:57-64. 

Mahe´, K.;  Destombes, A.; Coppin, F.; Koubbi, P.; Vaz, S.; Le Roy, D. and Carpentier, A.(2005).  

Le rouget barbet de roche Mullus surmuletus (L. 1758) en Manche orientale et mer du 

Nord. Rapport de Contrat IFREMER/CRPMEM Nord-Pas-de-Calais. 

Martin, G. G. (1978). Calculating mortality rates and optimum yields from length samples.J. Fish. 

Res. Boar.  Canada, 35(2):197-201. 

Matty, M. M. M. (2015). Ecological studies on early stages of coral reef fishes and their 

movement in-between major habitats in Hurghada, Red Sea. Ph.D. Thesis, Zoology 

Department, Faculty of Science, Al-Azhar University. 

McClanahan, T.; Mwaguni, S. and Muthiga, N. (2005). Management of the Kenyan coast. Ocean 

& Coastal Management, 48:901-931. 

McCormick, M. (1995). Fish feeding on mobile benthic invertebrates: influence of spatial 

variability in habitat associations. Mar.Biol., 121:627-637.  

Mehanna, S. F.; Osman, A. G. M.; Farrag, M. M. S. and Osman, Y. A. A. (2018). Age and growth 

of three common species of goatfish exploited by artisanal fishery in Hurghada fishing area, 

Egypt. J Appl.Ichthyol.,34: 917- 921. https://doi.org/10.1111/jai.13590. 

Mehanna, S. F. (2009a). Growth, mortality and spawning stock biomass of the striped red mullet 

Mullussurmuletus, in the Egyptian Mediterranean waters. Mediterranean Mar. Sci., 10: 5-

18. https://doi.org/10.12681/mms.105. 

Mehanna, S. F. (2009b).Growth, mortality and spawning stock biomassof red mullet Mullus 

barbatus in the Egyptian Mediterranean Waters.Biophysical and Socio-economic Frame 

Conditions for the SustainableManagement of Natural Resources.Tropentag. 

Mehanna, S. F.; Mahmoud, U. M. and Mansour, E. (2016). First occurrence of the Red Sea 

goatfish, Parupeneus forsskali (Fourmanoir & Guézé, 1976) in the coastal waters of 

Egyptian Mediterranean Sea. Mar. Rec., 8(9): 94-97. 

Mendonca, A.; Isidro, E.; Menezes, G.; Pinho, M. R.; Melo, O. and Estacio, S. (2006). New 

contribution to the reproductive features of bluemouth Helicolenus dactylopterus 

dactylopterus from the northeast Atlantic (Azores Archipelago). Scient. Marin., 70: 679-

688. 

Munro, J. L. (1976). Aspects of the biology and ecology of Caribbean reef fishes: Mullidae (goat–

fishes). J. Fish Biol., 9, 79–97. https:// doi.org/10.1111/j.1095-8649. 1976.tb04664. x. 

Murty, V. S. (2002). Marine ornamental fish resources of Lakshadweep. CMFRI special 

publication, 72:1- 134. 

Osman, A. G .M.; Farrag, M. M.; Mehanna, S. F. and Osman, Y. A. (2018). Use of otolithic 

morphometrics and ultrastructure to identify three goatfish species (Family: Mullidae) from 

the northern Red Sea, Hurghada, Egypt. Irani. J. Fish. Scienc., DOI: 

10.22092/ijfs.2018.120044. 

Osman, A. G. M.; Akel, E. H.; Farrag, M. M. S. and Moustafa, M. A. (2011). Reproductive 

Biology of round herring Etrumeus teres (Dekay, 1842) from the Egyptian Mediterranean 

water at Alexandria. International Scholarly Research Notices (ISRN Zoology), 11: 12 p. 

Pauly, D. (1983). Length-converted catch curves: a powerful tool for fisheries research in the 

tropics (part 1). Fishbyte, 1:9-13.  

Pauly, D. and Munro, J. (1984).Once more on the comparison of growth infish and invertebrates. 

Fish byte (Philippines). 

https://doi.org/10.1111/jai.13590


Farrag M. M. S. et al. 264 

Pauly, D. and Soriano, M.L.  (1986).Some practical extensions to beverton and Holt relative yield 

per recruit model, P.(eds). The first Asian Fisheries Forum. Asian Fisheries society, Manila, 

Philippines. 

Pitt, T. K. (1970): Distribution, abundance and spawning of yellow-paleflounder Limanda 

ferruginae in the new founland area of the north west Atlantic. J of Fish. Resea, Bd. Can., 

27 (12): 2261-2271. 

Randall, J. E. (2004). Revision of the goatfish genus Parupeneus (Perciformes: Mullidae), with 

descriptions of two new species. Indo-pacific Fishes, 36:1-64. 

Sabatini, A.; Follesa, M. C.; Pendugui, A. A.; Pesci, P. and Cau, A.(2007). Morphological 

description and intraspecific variability of Mullus surmuletus (Teleostei, Mullidae) vertebral 

column. Italian J. Zool., 74:1-5. 

Sabrah, M. M. (2015). Fisheries biology of the Red Sea goatfish Parupeneusforsskali (Fourmanoir 

& Guézé, 1976) from the northern Red Sea, Hurghada, Egypt. Egypt. J. Aquat. Res. 41: 

111–117.https:// doi.org/10.1016/j.ejar.2015.02.003. 

Sadovy, Y. (2005). Trouble on the reef: the imperative for managing vulnerable and valuable 

fisheries. Fish and Fish., 6:167-185.  

Saeed, A. R.; Moharram, S. and Al-Abbasi, F. A. (2016). A comparative gametogenesis and 

biochemical differentiation of goatfish (Family: Mullidae) from the Red Sea. Russian J. 

Mar. Biol., 42:42-50.  

Sonin, O.; Salameh, P.; Edelist, D. and Golani,  D. (2013). First record of the Red sea 

goatfish Parupeneus forsskali (Perciformes: Mullidae) from the Mediterranean coast of 

Israel. Mar. Biol. Reco., 6(e105):1-3. 

Taylor, C. C. (1960). Temperature, growth and mortality– the pacific cockle. ICES J. Mar. Sci., 

26: 117-124. 

Sokal, R. R. and Rohlf, F. J. (1969). Biometry Freeman and Company, San Francisco, Ca, pp 776. 

Wahbeh, M. (1992a).Aspects of the reproduction biology and growth oftwo species of goatfish 

(Mullidae) from Aqaba, Red Sea.Senckenb.Marit. Frankfurt/Main, Alemania, 22, 255–264. 

Wahbeh, M. (1992b).The food and feeding habits of the goatfishes, Mulloides flavolineatus and 

Mulloides vanicolensis in the Gulf of Aqaba, Jordan. Senckenb. Marit., 22:  245–254. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Fisheries status of the common species of family Mullidae in the Southern Red Sea  265 

 

ARABIC SUMMARY 
 

 البحر الأحمر، مصر جىىبفى  Mullidaeحالة المصايد للأوىاع الشائعة مه عائلة 

 

محمىد محروس سيد فراج
1

، علاء جاد الكريم محمىد عثمان
1

سحر فهمى مهىا، 
2 

 

ياسيه عبدالمقصىد احمد عثمان
3

 

 ظاٍؼح الأصٕش)فشع أسي٘غ( -مييح اىؼيً٘- -شؼثح ػيً٘ اىثحاس ٗ الأسَامقسٌ ػيٌ اىحي٘اُ -1

 ؼٖذ اىقٍ٘ٚ ىؼيً٘ اىثحاس ٗاىَصايذ،اىس٘يس، ٍصشاىَ -2

 ٍصش اىثحشالأحَش،اىقٍ٘ٚ ىؼيً٘ اىثحاس ٗاىَصايذ، اىَؼٖذ -3

 

 

تاىغشدقٔ فٚ  ٍيييذٙ( فصييح ؼشٗفٔ تاىؼْثش)َٗاىأسَاك اىثشتّ٘ٚ  َّػ ٍؼيشح ػشائشٗ  ٍصائذحاىح   دساسح ذٌ

َٕئ فٚ  ٍعالاخ ٍخريفٔ ٍْٖا اىَصائذ اىؽثيؼئ ىَا ىٖزٓ الأسَاك ٍِ أ ،اىعضء اىعْ٘تٚ ٍِ اىثحش الاحَش, ٍصش

ذٌ  .ٗاىسياحٔ ٗغيشٕا  ٗرىل تٖذف اى٘ص٘ه اىٚ الاسرغلاه الاٍصو ٗاسرذاٍرٔ تالاظافٔ اىٚ اىَحافظٔ ػيٚ الاّ٘اع

ؼشق اىصيذ اىشئيسيح  .ٗماّد اىْرائط مالاذٚ  .2116 ػاً خلاه اىغشدقحاىصيذ ت ٍيْاء ٍِ اشٖشي الأسَاك ػيْاخ ظَغ

راخ اىصلاشح شثاك اىنْاس اٗ اىريؼثل ٕٚ اىشثاك اىخيشٍ٘يح راخ اىؽثقح اى٘احذج ٗىٖزٓ الاسَاك اىَسرخذٍح تاىغشدقح 

 خلاه فرشج اىذساسٔ مالاذٚ:مَا ذٌ ذصْيف اسَاك اىؼْثش  اىَصادٓ اىٚ سثؼح اّ٘اع  ؼثقاخ. 
Mulloidichthys  flavolineatus (Lacepède, 1801); Mulloidichthys vanicolensis 

(Valenciennes, 1831); Parupeneus forsskali (Fourmanoir & Guézé, 1976); Parupeneus 

macronema (Lacepède, 1801); Parupeneus cyclostomus (Lacepède, 1801); Parupeneus 

rubescens (Lacepède, 1801); Parupeneus heptacanthus (Lacepède, 1801). 

اىذساساخ اىَنصفٔ ػيٚ  أظشيد حيِ فيتَ٘قغ الاّضاه ٗاىَؼَو ايعا  اىَخريفح ىلأّ٘اع ٗاىَؼيٍ٘اخ اىقياساخ ظَغ ذٌ

 (لاٗىٚا اىصلاشح الأّ٘اع) ٗفشجلأمصشالاّ٘اع 

 43) ٗفشج الأّ٘اع أمصش ماُ Mulloidichthys  flavolineatus أُ اىؼذد حيس ٍِ يَصيذى اىْ٘ػٚ  رشميةاىأظٖش

ذٌ ذشميض اىذساسٔ ػيٚ  ٗتاىراىي(. اىر٘اىي ػيٚ٪  M. vanicolensis  12%  ٗ 11تْسثح   P. forsskali ييئ ،٪( 

 ىـ 3.144±  11.52 ٗ 3.512±  22.12 ٗ 6..2±  21.14  صلاشحالأّ٘اع اى أؼ٘اه  ٍر٘سػالأّ٘اع اىصلاشٔ ٗماُ 
M. flavolineatus ٗ M. vanicolensis ٗ P. forsskali ىيْ٘ع ؼ٘اهالأ ٍذٙ ذشاٗغ ٗ ىر٘اىٚ.ػيٚ ا M. 

flavolineatus ٍِ 11- 11.1 ٌٍغ سٌ 24 حري 16 ٍِ ماّدٗامصشيح الاؼ٘اه . ؼ٘ه ميٚ سٌ 33.1 -33 إىٚ س 

 سٌ 31 إىٚ M. vanicolensis ٍِ 15 % تيَْا ذشاٗحد الاؼ٘اه ىيْ٘ع 16.12سٌ تْسثح  11ذنشاس ىيؽ٘ه  أػيٚ

TL ، ٗماُ اىْ٘ع ٪(.  16سٌ تْسثح  11ىيؽ٘ه  ذنشاس أػيٚ ٍغ سٌ .2 إىٚ 12 ٍِ شاحذٗ الأمصش الأؼ٘اه ٗماّد

 21 إىٚ .1) اىؽ٘ه ٍعَ٘ػاخ في ذنشاساخ  أػيٍٚغ  سٌ 22 إىٚ 11 ٍِ اىؽ٘ه يرشاٗغ فٚ  P. forsskaliاىصاىس 

ىؼاً ٗأظٖش مَا ذٌ دساسح ّسثح اىزم٘س ىلاّاز ػيٚ ٍذاس ا٪(.  14.13تْسثح  سٌ 1..1-.1 في ٗاحذ أػيٚ ٍغ( سٌ

 .Mاّاز اىٚ رم٘س ٗايعا اىْ٘ع  6..1:1%  تَؼذه  53.25امصشيح الاّاز    M. flavolineatusاىْ٘ع 

vanicolensis   اىصاىس اىْ٘ع أٍا اّاز اىٚ رم٘س1:1.42% ىلاّاز تَؼذه  .6تْسثح (P. forsskali )أظٖش فقذ 

اىْع٘ض  ٍؤششاخ ػنسد. 1.11: 1 اىعْس سثحّ ٍغ٪( 51.13) ٗاىزم٘س٪( 2..41) الإّاز تيِ ؼفيفًا ذثايًْا

 إىٚ أتشيو ٍِ اٍرذخ تيَْا M. flavolineatus ىيْ٘ع أغسؽس إىٚ ٍاي٘ ٍِ اىرضاٗض ٍ٘سٌاُ  GSIاىعْسٚ ىيَْاسو 

% ٍِ 51اىصيذ ٗاىزٙ ينُ٘ ػْذٓ  ػْذ Lc اىؽ٘ه ماُ. M. vanicolensis ٗ P. forsskali ـيْ٘ػيِ ى أغسؽس

 ػْذ Lm اىؽ٘ه ماُمَا  سٌ ىْفس الاّ٘اع اىصلاشٔ ػيٚ اىر٘اىٚ. .11.1ٗ 14.1ٗ15.53الافشاد ٍؼشظٔ ىيصيذ 

 أُ ٗظذٗماُ امثش ٍِ اىؽ٘ه اىَؼشض ىيصيذ. . اىر٘اىي ػيٚ ّ٘اعالا ىْفس سٌ 16 ٗ سٌ 11.2ٗ  12اىعْسٚ  اىْعط

 سْح Z "ٕ٘ 1.41 ٗ 1.43 ٗ 1.11" اىنيئ اى٘فياخ ٍؼاٍلاخ ٍر٘سػ
-1

 ٗ M. flavolineatus ىـ 

M.vanicolensis ٗ P. forsskali ٚاىر٘اىي ػي . 

 اىقيٌ ٕزٓ ٗماّد. ىلاّ٘اع اىصلاشٔ اىر٘اىي ػيٚ 1.41 ٗ 1.56 ٗ .1.6 مـ" E" الاسرغلاه ٍؼذه حساب ذٌ

 ٗاىؼاىٚ  اىَفشغ الاسرغلاه حاىح ٍؤمذا ّ٘ع ىنو ٚ تاىعشاًاىْسثي ىيَؼؽٚ أخشٙ ّٗقاغ الأٍصو قيٌ الاسرغلاه ٍِ أػيٚ

 ذخفيط يعة مَا، اىذساساخ ٍِ ٍضيذ إىٚ يحراض اىؼْثش أسَاكٍصائذ  ٗحاىح  ٗظغ فئُ ، ىزا. ٍحو اىذساسٔ ىلأّ٘اع

 إىٚ 1.41 ٍِٗ٪ 31≈  1.35 إىٚ 1.56 ٍِٗ٪ 41≈  1.33 إىٚ .1.6 ٍِ ٍْاسثح اسرغلاه اىَخضُٗ ٍْٖا اىٚ قيٌ 

 إىٚ ظْثا اىر٘اىي ػيٚ M. flavolineatus ٗ M. vanicolensis ٗ P. forsskali لاّ٘اع اىصلاشٔ ىـ٪ 32≈  1.33

لاُ ذثقٚ فٚ اسرذأٍ  ٗذناشش   اىحي٘يح اىنريح ػيٚ ٘ف ذؼضص ٗذسرؼيذ ٗذحافظ س اىريٗ اىعيذج الإداسج خؽح ٍغ ظْة

 مافٚ
  


