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INTRODUCTION  

 

Studies on the diet composition of any species are considered one of the essential 

factors in fisheries biology and community ecology, as the nature and content of food 

needs for fish growth provide insights on its habitats (Mequilla & Campos, 2007; 

Laban, 2008).  

Analysis of gut contents could provide a solid insight to assess the fish feeding 

habit both qualitatively and quantitatively. It provides helpful information on fish life, 

food resources, possible competitors, its position in the food web and estimation of 

trophic levels (Post et al., 2000; Cardone et al., 2006). The quality and quantity of food 

are among the most important factors that affect growth directly and indirectly on 

maturation and mortality of fish, thus being ultimately related to fitness (Wootton, 1990).  

The study of food and feeding habits of different fish species needs continuous 

research since the accurate description of their diet composition constitutes the basis for 
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The present study was conducted for the purpose of determining the 

main feeding aspects of the brushtooth lizardfish Saurida undosquamis. It 

was carried out from September 2018 till April 2019 in the Northern Gulf of 

Suez, and from March 2018 to March 2019 in the South-Eastern 

Mediterranean Sea at Port Said. A total of 1110 specimens were monthly 

collected from both sites. The analysis of stomachs content showed that S. 

undosquamis is a carnivorous species, feeding on some of both vertebrates 

and invertebrates preys. The seasonal variations in diet composition 

revealed that fish remains were the most dominant food item for both 

populations; however, not during all seasons. Regarding the intensity of 

feeding, individuals with stomachs containing food were observed mostly 

during winter with a percentage of 71.4%, while their maximum percentage 

was in spring with 80.3% for the Gulf of Suez and the Mediterranean Sea 

populations, respectively. On the other hand, the degree in fullness followed 

a different trend for individuals from both populations. The variations of 

diet composition in relation to size for both populations showed that fish 

remains were the most abundant food items for specimens of almost all size 

classes, and the monthly averages of gastro–somatic index indicated that 

both study sites had fluctuation in values. 
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the development of successful fisheries management for species conservation, breeding, 

capture, and culture (Oronsaye & Nakpodia, 2005). 

All previous studies have confirmed that the brushtooth lizardfish, Saurida 

undosquamis (Richardson, 1848) is a predatory carnivorous. Jaiswer et al. (2002) 

reported that it feeds chiefly on teleost fishes, cephalopods, and crustaceans. Several 

authors (Ben-Yami & Glaser, 1974) have stated that this species preys exclusively 

during the day. However, Golani (1993) couldn’t rule out at least some nocturnal activity 

since many full stomachs were found in specimens captured at night during his study. 

According to the orientation of the prey in the stomach, Golani (1993) recorded two 

hunting strategies of this species, (i.e., prey organism found head facing posterior of 

predator were most likely ambushed while those found facing in the opposite direction 

were probably chased or caught from behind). 

Earlier studies on the food and feeding habits of S. undosquamis were reported by 

numerous authors such as El-Ganainy (1992, 2003) in the Gulf of Suez, Golani (1993), 

who recorded the diet and feeding composition in the Mediterranean Sea, Kadharsha et 

al. (2013) on Southeast Indian Coast who studied the feeding composition and intensity; 

and Ozyurt et al. (2017) in the İskenderun Bay, Turkey, who investigated the feeding 

diet and prey-predator length relationship.  

This study focused on the feeding biology of S. undosquamis collected from the 

Gulf of Suez and the Egyptian Mediterranean waters, such as the size-related variations 

in the diet composition, feeding intensity, estimation of the prey percentages, and 

calculation of the filling index (GaSI) in order to compare those parameters during 

different months/ seasons. This will help to explain the impact of the Mediterranean on 

the diet of this migrant species. 

 MATERIALS AND METHODS  

 

1. Biological measurements 

Specimens were weighed to the nearest 0.01g using a digital balance, and their 

total length was determined in cm using a ruler. Each fish was dissected, and the 

alimentary tract was removed from the stomach and examined. For each fish, the degree 

of stomach fullness was estimated by an arbitrary 0- 4 point scale: 0 for empty stomachs, 

1 for ¼ full, 2 for ½ full, 3 for ¾ full and 4 for full, according to Pillay (1952). 

2. Food content analysis 
Each stomach was opened longitudinally, and the contents were scraped out. 

Contents were then transferred into a small divided petri dish and diluted by water. They 

were sorted into groups and examined. The occurrence method, which involves recording 

the occurrence of each food item irrespective of its quantity in each stomach, was adopted 

(Hynes, 1950). On the other hand, the point method by Kislaioglue and Gibson (1977) 

was also applied. 

The three methods of Mohan and Sankaran (1988) and Godfriaux (1969) were 

used to express the different food items statistically as follows: 

2.1.  Percentage of occurrence 

The percentage of occurance was obtained by dividing the number of fish 

containing a given food item/category by the total number of fish examined in the 
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sample, then multiplied by a 100. This value measures the selectivity and availability of 

food to the fish. 

2.2. Percentage of diet composition  

Food points for each food item/category were summed and divided by a total 

number of food points given to all fish examined, then multiplied by a 100. This value 

gives the relative volumes of food items that constitute the fish diet. 

2.3. Percentage of volume composition 
Food points for each food item/category were multiplied by the degree of fullness, 

then summed and divided by a total number of the potential stomach/volume then 

multiplied by a 100. This value gives the rate of stomach volume occupied by each food 

item/category and is considered the most accurate method. 

3. Calculation of gastro-somatic index (GaSI) 
The filling index or GaSI is a valuable and efficient indicator used to compare the 

feeding intensity (food consumption) during the different months and determine the 

environmental and physiological effects on feeding habits. The GaSI was obtained 

through the following equation (Desai, 1970):  

GaSI= Gut weight * 100 / Body weight 

 RESULTS  

 

1. Diversity of food items 
The Gulf of Suez population exceeded the Mediterranean one in terms of the 

diversity of food items. Fish preys were represented from five teleost families in the 

stomachs of both populations. Fig. (1) represents the stomach of S. undosquamis 

containing fish prey. Three types of crustacean parts occurred in the stomachs of the Gulf 

of Suez population, while two were found in the stomachs of the Mediterranean one. On 

the other hand, molluscs occurred more often in the stomachs of the Gulf of Suez 

individuals than those of the Mediterranean Sea population.  

Food diversity regarding monthly variations fluctuated with no particular trend 

(Fig. 2). However, individuals ranging between 20- 25cm (medium-sized fishes) had the 

highest diversity in both studied sites; yet again, specimens from the Gulf of Suez had the 

highest diversity at all size groups than the Mediterranean’ individuals, except in the 

smallest size where both populations had equal values of food items (Fig. 3).  

2. Diet composition 
Analysis of stomachs content showed that Saurida undosquamis is a carnivorous 

species, feeding on fish, crustaceans (particularly shrimps), and molluscs (particularly 

cephalopods). Fig. (4) presents the percentage of the diet composition at both sites. The 

results showed the following: 

(I) Fish remains: They formed the highest composition of the diet by 68 and 66% in the 

Gulf of Suez and the Mediterranean Sea populations, respectively, and was represented 

with the following categories: 

- Semi-digested fish: Fish with almost all body organs (non-identifiable) were the 

primary food items, constituted 53 and 60% of all consumed food items in the stomachs 

of the Gulf of Suez population and the Egyptian Mediterranean one, respectively.  

- Whole fish: Intact fish were represented mainly by specimens belonging to 

some commercial families like Carangidae, Clupeidae, Mullidae, Sparidae, Mugilidae 
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and Synodontidae. They constituted 15% of the stomachs belonging to the Gulf of Suez 

population and 6% of stomachs of the Egyptian Mediterranean one. 

(II) Digested food (unidentified food parts): They were found at 20 and 24% in the 

stomachs of the Gulf of Suez population and the Egyptian Mediterranean Sea population, 

respectively. 

(III) Crustacean parts: They were found at 8% in the guts of specimens from the Gulf 

of Suez and 5% in their stomachs from the Egyptian Mediterranean Sea. They were 

represented mainly by the whole juvenile shrimps and parts of the crabs and mantis 

shrimps’ exoskeleton. 

(IV) Molluscs: This group constituted 4 and 5% of the food bulk of stomachs from the 

Gulf of Suez and the Egyptian Mediterranean Sea populations, respectively. It included 

the  juvenile cuttlefish (cephalopods) and the shell remains of gastropods. 

 

 

 

 

 

 

 

 

 

 

Fig. 1. The stomach of S. undosquamis containing fish prey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 2. Monthly variations of the diversity of food items of Saurida undosquamis from 

the study sites 
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Fig. 3. Diversity of food items in stomachs of Saurida undosquamis in relation to size 

from both study sites 

Fig. 4. Diet composition of Saurida undosquamis collected from both study sites 

3. Seasonal variations in diet composition 

For the Gulf of Suez population, all food items occurred in the fishes’ stomachs 

with different percentages, however fish remains were the most dominant food item with 

the highest value in winter (63.2%) and the lowest (29.7%) in spring. Other food items 

occurred with different percentages through the different seasons (Table 1 & Fig. 5). For 

the Mediterranean Sea population, fish remains followed a similar trend with the highest 

percentage in autumn (72.2%) and the lowest in winter (32.2%). Other food items 

occurred with variations in percentages through the different seasons (Table 1 & Fig. 5). 
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Table 1. Seasonal variations in diet composition of Saurida undosquamis collected from 

both study sites 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Seasonal variations in diet composition of Saurida undosquamis collected from (a) 

Gulf of Suez and (b) Mediterranean Sea 

4. Intensity of feeding 

For the Gulf of Suez population, individuals with stomachs containing food were 

observed mostly during winter with a percentage of 71.4%, while their maximum 

percentage was in spring with 80.3% for the Mediterranean Sea population (Table 2 & 

Fig. 6). On the other hand, the percentage of individuals with > 25 degree in fullness (i.e. 

50, 75, 100) was at its highest during winter 2019 for the Gulf of Suez population and 

during autumn 2018 for the Mediterranean Sea one (Table 3 & Fig. 7). The feeding 

intensity varied for different length groups. Individuals that ranged between 24- 32 and 

Site 

Season 

Fish 

Remains 

(%) 

Molluscs 

(%) 

Crustaceans 

(%) 

Digested food 

(%) 
G

u
lf

 o
f 

S
u

ez
 

Autumn 

2018 
46.1 19.2 17.3 17.4 

Winter 

2019 
63.2 18.8 15.5 2.5 

Spring 

2019 
29.7 9.2 14.3 46.8 

M
ed

it
er

ra
n

ea
n

 S
ea

 

Spring 

2018 
54.8 12.6 16.6 16.1 

Summer 

2018 
56.7 7.1 22.0 14.2 

Autumn 

2018 
72.2 4.0 13.9 10.0 

Winter 

2019 
32.2 10.8 6.5 50.5 

 

(a) 

(b) 
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18- 32cm had the highest percentages of empty stomachs, considering fishes caught from 

the Gulf of Suez and the Mediterranean Sea, respectively. On the other hand, small and 

semi medium-sized fishes were observed with the highest values of full stomachs (Table 

4 & Fig. 8).  

Table 2. Seasonal variations of the feeding intensity percentages of Saurida undosquamis 

collected from both study sites. 

 

 

 

 

 

 

 

 

 

Fig. 6. Seasonal variations in the feeding intensity of Saurida undosquamis collected from 

(a) Gulf of Suez and (b) Mediterranean Sea 

Site 

Season 
NO. 

Empty Stomach 
Stomach 

Containing Food 

No. (%) No. (%) 

G
u

lf
 o

f 
S

u
ez

 

Autumn 
2018 

261 86 33.0 175 67.0 

Winter 
2019 

126 36 28.6 90 71.4 

Spring 

2019 
106 69 65.1 37 34.9 

Total 493 191 39 302 61 

M
ed

it
er

ra
n

ea
n

 S
ea

 

Spring 

2018 
208 41 19.7 167 80.3 

Summer 

2018 
150 100 66.7 50 33.3 

Autumn 

2018 
104 40 38.5 64 61.5 

Winter 

2019 
155 122 78.7 33 21.3 

Total 617 303 49.1 314 51 

 

(a) 

(b) 
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Table 3. Seasonal variations in the degree of fullness of Saurida undosquamis collected 

from both sites 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7. Seasonal variations in the degree of fullness of Saurida undosquamis collected 

from (a) Gulf of Suez and (b) Mediterranean Sea 

 

 

 

Site 
Season 

NO. Empty 
Trace 
(25%) 

½ full 
(50%) 

¾ full 
(75%) 

Full 
(100%) 

G
u

lf
 o

f 
S

u
ez

 Autumn 

2018 
126 5.6 23.0 4.8 57.1 9.5 

Winter 

2019 
261 10.4 10.4 8.5 19.8 50.9 

Spring 

2019 
106 15.1 26.8 36.8 14.2 7.1 

M
ed

it
er

ra
n

ea
n

 S
ea

 Spring 

2018 
208 15.3 19.2 15.9 13.0 36.6 

Summer 

2018 
150 10.7 48.7 18.0 8.7 14.0 

Autumn 
2018 

104 10.5 5.8 6.5 10.8 66.5 

Winter 
2019 

155 3.8 57.7 13.5 3.8 21.2 
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Legend: No summer samples from the Gulf of Suez.
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Table 4. Variations in the feeding intensity of Saurida undosquamis with the different size 

classes collected from both sites 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8. Variations in the feeding intensity of Saurida undosquamis with the different 

size classes collected from (a) Gulf of Suez and (b) Mediterranean Sea 
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Size 

Class 

(cm) 

Mid-

Length 

(cm) 

Empty 
Trace 

(25%) 

½ Full 

(50%) 

¾ Full 

(75%) 

Full 

(100%) 

8-10 9 11.3 0 33.9 42.7 12.1 

10-12 11 0 3.7 25.2 21.5 49.5 

12-14 13 0 0 3.3 53.3 43.3 

14-16 15 8.9 7.1 10.7 3.6 69.6 

16-18 17 3 66.7 12.1 6.1 12.1 

18-20 19 2.7 8.1 78.4 5.4 5.4 

20-22 21 10.3 6.9 62.1 17.2 3.4 

22-24 23 4 4 68 12 12 

24-26 25 67 22 0 0 11 

26-28 27 79.2 14.2 0 0 6.7 

28-30 29 40 50 0 0 10 

30-32 31 17.9 57.1 25 0 0 
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Size 

Class 

(cm) 

Mid-

Length 

(cm) 

Empty 
Trace 

(25%) 

½ Full 

(50%) 

¾ Full 

(75%) 

Full 

(100%) 

8-10 9 6.7 43.3 26.7 10 13.3 

10-12 11 0 8.2 14.3 8.2 69.4 

12-14 13 28 10 12 8 42 

14-16 15 16 0 0 4 80 

16-18 17 9.7 20 20 10 40.3 

18-20 19 39.3 13.3 17.3 23.3 6.7 

20-22 21 53.3 16 12 13.3 5.3 

22-24 23 35 10 35 7.5 12.5 

24-26 25 30 44 6 10 10 

26-28 27 79.4 17.6 0 0 2.9 

28-30 29 50 37.5 12.5 0 0 

30-32 31 73.3 16.7 6.7 0 3.3 

 
(b) 

(a) 
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5. Variations in the diet compositions in relation to size 

For the Gulf of Suez population, fish remains were the most abundant food items 

for specimens of almost all size classes. They were dominant in the stomachs of 

individuals of all size classes from the Mediterranean Sea. Crustacean and molluscs 

followed the same trend at both sites, and their absence was recorded at length groups of 

8- 10 and 28- 32cm. Digested food was more frequent in stomachs of small size 

specimens, while never occurred in those of large-sized fishes from both populations 

(Table 5 & Fig. 9).  

6. Gastro-somatic index (GaSI) 

The monthly averages of gastro–somatic index are shown in Table (6). Table (6) 

reveals that both study sites had fluctuation in values, with the highest in September 

(10.8± 0.50) for the Gulf of Suez population and in May (11.7± 1.20) for the 

Mediterranean Sea. The minimum average value of GaSI was in April (5.6± 1.11) for the 

Gulf of Suez individuals, and in February (6.5± 1.59) for the Mediterranean Sea 

individuals (Fig. 10). 

Table 5. Variations in the diet compositions of Saurida undosquamis with the different 

size classes collected from both sites 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

G
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u
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Mid-
Length 

(cm) 

Food items % 

Fish Remains Molluscs Crustaceans Digested food 

9 0 0 0 100 

11 48.1 22.2 29.6 0 

13 45.1 36.6 18.3 0 

15 34.4 45.2 19.4 1.1 

17 56.4 21.8 12.7 9.1 

19 57.1 9.5 11.9 21.4 

21 71.8 7.7 15.4 5.1 

23 57.1 23.8 16.7 2.4 

25 28.1 31.3 34.4 6.3 

27 57.1 14.3 28.6 0 

29 100 0 0 0 

31 100 0 0 0 

 

E
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er
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n
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ea
 

Mid-
Length 

(cm) 

Food items % 

Fish Remains Molluscs Crustaceans Digested food 

9 30 0 0 70 

11 30 25.0 5 40 

13 68.3 19.5 12.2 0 

15 80.6 5.6 8.3 5.6 

17 50 11.5 16.3 22.1 

19 67.9 11.3 12.3 8.5 

21 63.9 24.1 10.8 1.2 

23 59.3 22.2 18.5 0 

25 70 20 10 0 

27 66.7 20 13.3 0 

29 100 0 0 0 

31 100 0 0 0 
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Fig. 9. Variations in the diet composition of Saurida undosquamis with the different size 

classes from both study sites 

Table 6. Gastro-somatic index (GaSI) averages (± standard deviation) of Saurida 

undosquamis collected from both study sites 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Season 

Month 

Gulf of Suez 

(GaSI) 

Mediterranean Sea 

(GaSI) 

Spring 2018 

Mar - 9.2±0.49 

Apr NA 10.7±0.73 

May NA 11.7±1.20 

Summer 
2018 

Jun NA 7.0±1.52 

Jul NA 6.8±1.37 

Aug NA 8.3±0.58 

Autumn 
2018 

Sep 10.8±0.50 9.9±0.42 

Oct 9.7±1.39 9.5±0.56 

Nov 9.6±0.55 8.9±1.42 

Winter 2019 

Dec 7.1±0.38 8.7±0.48 

Jan 8.5±0.69 7.8±0.42 

Feb 7.6±1.56  6.5±1.59 

Spring 2019 
Mar 6.8±0.48 8.2±0.41 

Apr 5.6±1.11 - 

Legend: NA = not available (Closed Fishing Season). 
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Fig. 10. Gastro - somatic index (GaSI) averages of Saurida undosquamis collected 

from both study sites 

DISCUSSION 

  

Survival, growth, migration, reproduction, and other biological activities of any 

fish depend mainly on the incoming energy; accordingly, they are influenced by species, 

feeding habits, and the ingested food items (Wootton, 1990; Shehata, 1994). In fisheries, 

dietary habits have been essential for conducting future management plans, conservation 

strategies, and predicting population trends for fish species in their habitats.  

1. Diversity of food items and diet composition 
The diversity of food items was high according to the number of identified and 

unidentified prey found in the examined stomachs. Both populations' diet composition 

confirms that this species is a carnivore, consuming mixed types of prey with a 

preference for fishes (piscivores). Even though S. undosquamis is a lessepsian migrant 

species in the Mediterranean Sea, it had almost the same diversity of food items found in 

the stomachs of the population from the native region (Red Sea). This indicates that this 

predator is commonly trying to maintain its diet composition at a high level of diversity. 

Regarding the presence of small-sized prey of S. undosquamis in the stomachs of the 

largest members of the same species; many authors have reported the predation by the 

adults of this species on their juveniles (Rao, 1981). El-Ganainy (2003) recorded the 

cannibalism of S. undosquamis from the Gulf of Suez for all length groups and stated that 

it was recorded more for individuals larger than 15cm. This behavior is suggested to be a 

mechanism for the fish to control its population (Rao, 1981). In most studies on the 

feeding of S. undosquamis, teleosts were the leading food group (Bingel & Avşar, 1988a 

, b; Rao, 1981; Euzen, 1989; Yamashita et al., 1991; Golani, 1993; Torcu, 1994; El-

Ganainy, 2003; Rajkumar et al., 2003; Hadzley et al., 2005; Kadharsha et al., 2013). 

Among the teleosts, the clupeiformes were dominant.  

In this study, the family Clupeidae was the most abundant among the teleosts. 

Therefore, our results are consistent with those from previous studies, specifically with 

El-Ganainy (2003), who stated that Clupeids was dominant in the stomach of S. 
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undosquamis from the Gulf of Suez. Additionally, few studies stated that other groups 

occurred more than teleosts; for instance, Hadzley et al. (2005) recorded that 

Leiognathidae was dominant in the stomachs of S. undosquamis from Malaysia.  

Different studies concluded that it is not known whether this species prefers an 

accidental or a deliberate feeding strategy. However, with the high number of different 

species encountered in the stomach content, the idea that S. undosquamis uses a 

nonselective approach strengthens over time (Ozyurt et al., 2017). Ibrahim et al. (2003) 

put forward a similar determination regarding the feeding of eight demersal species in the 

south China Sea; they found the widest prey diversity in the stomach contents of S. 

undosquamis.  

The studies conducted by Bingel et al. (1993) and Gücü (1995) support that S. 

undosquamis follows an opportunistic feeding strategy, and its food selection is related to 

the presence of prey. According to Griffiths et al. (2009), this type of predator exerts 

top-down control in the marine food webs, thereby regulating other organisms lower 

down the food web. Therefore, this species can strongly influence the native fauna by 

both competition and predation pressure, as stated by Ozyurt et al. (2017), who quoted 

the decrement of hake stocks in the Levant Basin (Turkey). That was attributed to several 

factors, such as overfishing and the feeding competition with S. undosquamis (Gücü & 

Bingel, 2011). Hence, this lessepsian migrant might potentially impact the native food 

web in the new habitats (Ozyurt et al., 2017). 

2. Intensity of feeding 

The seasonal fluctuations in the stomach fullness percentages might be due to the 

different digestion degrees during capture, or according to Nikolsky (1963), the 

availability of food supply during seasons may significantly influence the amount of food 

content in the fish stomach. Additionally, in many studies, the feeding intensity increases 

before and after the reproduction period (Argillier et al., 2003; Jardas et al., 2004) and 

decreases during the spawning period (El-Ganainy, 2003; Jardas et al., 2004). 

Furthermore, the feeding intensity regarding the size indicated that empty stomachs were 

observed with the highest percentages in medium to large-sized specimens from both 

studied sites, i.e., mature individuals with weighty gonads. These observations are related 

to the fact that the gonads press the stomach as they enlarge and thus take up more space 

in the body (Golikatte & Bhat, 2011). 

The results obtained during this study show that the food consumption declined 

during spawning and increased again after that period. Therefore, a relationship between 

the feeding intensity and the spawning season could be confirmed. This result agrees with 

that of Ozyurt et al. (2017) on S. undosquamis distri uted in the İskenderun Bay, 

Turkey. Moreover, it is similar to the finding of EL-Ganainy (2003), who recorded low 

feeding intensity for individuals in the 3
rd

 and 4
th

 stages of maturation. 

3. Variations in the diet compositions in relation to the size 

This study concluded that diet composition regarding body size followed the same 

pattern for both populations, where a variety of food items occurred at almost all length 

groups. However, the largest-sized fishes' stomachs (28- 32cm) were distinguished with 

only fishes of more or less large intact bodies. In the previous studies in which the 

stomach content of S. undosquamis was examined, the presence of fish prey increased 

with the predator length (Rao, 1981; Bingel, 1988b).  
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The absence of other food items in the guts of those large fishes could be 

attributed to the individuals' selectivity, or that S. undosquamis is commonly a piscivores 

species. This is in addition to the possibility that large "mature" individuals need certain 

nutrients that fish prey provides to develop their gonads. These findings agree with those 

of Mali et al. (2017) on the North-West coast of India and Ozyurt et al. (2017) in the 

İskenderun Bay, Turkey.  

4. Gastro-somatic index 

Quantitative variations in food during the study were observed and verified by the 

determination of the gastro-somatic index. The results depict that during the spawning 

season, the feeding intensity decreases and increases immediately after spawning, which 

could be related to the fact that individuals feed voraciously to compensate for the energy 

loss during the spawning. A similar observation was documented by Rahimibashar et 

al. (2012) in the North of the Persian Gulf on Saurida tumbil and Kadharsha et al. 

(2013) on the Southeast coast of India. 
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