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 Abstract  
      The nature of food for Himantura wage in the Iraqi marine waters in the Northwest of the 

Persian Gulf for the period from January to December 2017has been studied.  At about 321 

individuals were collected (176 for females and 145 for males). Samples were obtained by 

fishing boats that were caught in Iraqi marine waters using by trawl net.  The composition of 

the food was identified using the numerical and volumetric methods for each food ingredient. 

The percentage of Vacuity Stomach Index (VI) for studying individuals were ranged (VI = 

33%), and the values for females and males were closer. The highest value was recorded in 

mature females (VI = 35%) and in mature males (VI = 32.2%). The remains of food in the 

stomachs were classified into three main groups: crustaceans, molluscs and fish. Crustaceans 

ranked first in terms of nutritional importance and the relative mass index of prey was (C. 

P=35.5) the numerical percentage was calculated and the location of crustaceans was ranked 

first (C.N = 31.2).  
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Introduction 
    The cartilaginous fish, play an important role as top predators in marine ecosystems 

(Heithaus et al., 2008), and occupy the top of the series of predators in the Iraqi marine waters 

(Ali et al., 2011).  Cartilaginous fish are characterized by a cartilage-free structure of real 

bone, but varying degrees of calcification, and emerged in the middle Devonian eras. It’s 

implanted in the gums and not in the jaws, and its jaw was developed and teeth were sharp and 

renewed with them. It does not contain the air bladder (Aldaham, 1977). This species 

Himantura walga exists in the central and the Western Pacific (in the Sea of Java, Sumatra 

and Borneo), Singapore and Malaysia (Last and Compagno, 1999; White et al., 2006). It’s 

present in Thailand and it has been registered in Cambodia, Vietnam and the Philippines 

(Compagno et al., 2005). H. walga has two acute prickles that cause a painful wound when 

prickled and through which the toxin was injected as a defensive method. There is a similarity 

between H. walga and H. imbricata but they differ from each other in the number of tubers in 

the dorsal region (Manjaji, 2004; White et al., 2006). The biological information about H. 

walga is somewhat few at the present time.  The maximum width of the disc is about 24 cm 

and the display of the disc at birth 8 - 10 cm (Manjaji, 2004; White et al., 2006; White and 

Dharmadi, 2007) . Feeding of the genus Himantura is generally benthic and feeds on marine 

invertebrates and other animals buried in the sand, while this species H. walga feeds on 

crustaceans, molluscs and small fish (White et al., 2006). There are no previous local studies 

on nutrition of this species, except one study for H. randalli on breeding strategy in Iraqi 

marine waters, northwest of the (Persian, Arabian) Gulf (AL-Lami et al., 2016). Feeding habit 

studies are necessary for conservation strategies, and ecosystem-based management through 

the estimation of trophic levels (Pauly and Christensen, 2000). The current study aimed to 
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identify the food and feeding habits of the Dwarf Whip ray H. walga and compare the results 

with the results of the global studies. 

Materials and methods 
       About 321 individuals of H. walga (176 females and 145 male) was collected for the 

period from January to December 2017 in Iraqi marine waters. Samples were obtained by 

fishing boats in Iraqi marine waters using trawl nets. The captured fish were placed in 

containers containing ice and transported to the laboratory. The width of the disc was 

measured to the nearest mm using a tape measuring the total body weight to the nearest gram 

using the Sartorius weight scale (German origin). The abdominal cavity was opened and 

gastrointestinal tract was extracted by weighing the empty and filled stomach to the nearest 

0.1 g and then isolating the contents of the filled stomach. The stomach Vacuity Index (VI) 

(hunger factor) was calculated using the following equation as (Euzen, 1987): 

VI = Es × 100 / Ts. Where, 

Es =Number of empty stomach samples 

Ts = Total number of stomach samples. 

VI is interpreted as: Edacious species 0  VI  20 

Relatively edacious species 20  VI  40 

Moderate feeder 40  VI  60  

Relatively abstemious 60  VI  80 

 Abstemious 80  VI 100 

     The contents of the gastrointestinal tract were examined immediately after the dissection of 

the sample and a portion of the contents of the container was kept in the freezer. The excess 

fluid was discarded using the filter paper, the shellfish shell and fish otoliths were collected to 

determine the number of preys (Smale and Goosen 1999). 

Methods of studying the dietary content 

Numerical Percentage of prey index: (CN) 

By calculating the number of each type of prey to the total number of total prey in the stomach 

using the following equation: 

C.N= NI×100/NP 

C.N= the numerical percentage of prey members of the prey 

NP = Total number of prey 

NI= Number of individuals prey  

The weighting method (the mass index of the prey) Gravimetric percentage of prey index :( 

G.P) By calculating the percentage of the wet mass (weight) of a particular type of prey for the 

total weight of the stomach contents (Hyslop, 1980) using the following equation: 

G.P = M × 100/ MP 

G.P =Relative mass index of prey 
M= Mass of prey of a specific type 

MP= Mass number of prey. 

Results  
        H. walga individual’s weights ranged between 38 to 999.07 g and its disks width ranged 

from 11 to 24 cm. The results of the food study showed that the number of feeding individuals 

was 195 from the total of 321. Their food components included crustaceans, molluscs and fish, 

but the number of empty stomach individuals was 126. The results of the present study 

showed that the total of stomach Vacuity Index (VI) for immature males and females was 
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greater than the value of mature males and females. The VI % for immature females was 43.75 

% and 35% for mature females. For immature males, the VI% was 43.1% and 32.3% for 

mature males (Table1). The gastrointestinal tract of the samples was dissected, it was found 

that the stomach was short and had a solid wall. It consisted of a number of jagged layers, 

while her intestines were spiral-shaped and internal wall had mucous lobby's (Fig. 1). An 

analysis of the monthly results of the female VI % for H. walga showed that there were two 

peaks in April, 60 %, and the second in October, 57.1 %. For males, it was higher in May, 

58.33%. (59.09%), but declined significantly in August, reaching 16.66% as shown in Table 

(2) 

                    Fig (1) the digestive system of H. walga. 

 
 

 

 

Table (1) Vacuum Index for females and males (mature and immature) of H. 

walga from Iraqi marine waters. 

Individuals 
Filled 

stomachs 

Empty 

stomachs 

Total 

stomachs 

VI 

 (%) 

Immature females 54 42  96 43.75 

Mature females 52 28 80 35.0 

Immature males 49 37 86 43.1 

Mature male 40 19 59 32.023 

Total summation 195 126 321 39.25 
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Table (2) Vacuum Index Values (VI %) For females and males H.walga 

Year 2016 

Male Females Male &  Females 

Empty 

stomachs 

Total 

number 

For 

males 

VI% 
Empty 

stomachs 

Total 

number 

For 

females 

VI% 

Empty 

stomachs 

For males 

and 

females 

VI% 

In 

males 

and 

females 

January 3 6 50 5 12 50 9 50 

February 3 10 30 4 11 36.3 8 38.1 

March 2 7 28.6 4 8 50 7 46.6 

April 3 6 5 0 9 15  60 13 62 

May 7 12 58.3 6 19 31.5 11 35.4 

June 5 14 35.7 8 23 34.7 13 35.13 

July 6 22 27.2 5 16 31.25 11 29 

August 3 15 20 6 15 40 9 30 

September 12 22 54.5 5 15 33.3 15 40.5 

October 4 11 36.3 8 14 57.1 12 48 

November 2 8 25 6 16 37.5 7 29.1 

December 6 12 50 4 12 33.3 11 45.8 

Total 56 145 39.3 * 70 176 40.5 * 126 40.8* 

 

*refer to the average of VI % 

 

The remains of preys in H. walga stomach were classified into three groups 

which are Crustacea, Mollusca and Fishes. 

1-    Group of Crustacea  
Preys belonging to the crustacean occupied first ranked as shown in 

the fig (2) the percentage of the numerical (CN = 65.4%), In terms of relative mass, the 

crustaceans were CP =59.3 (fig 3), and found that crustaceans are preferred in the first place. 

2 - Group of Mollusca 
This group of prey was occupied second ranked of the H. walga food  

The numerical percentage for molluscs was CN = 22.1% (fig 2), While the relative mass was 

CP = 29.2 (As shown in Fig. 3). 

3. Fish Group  
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The numerical percentage of fish in H. walga stomach was very little, it was CN 
=12.5% (fig2), While the mass percentage reached CP = 11.5 (As shown in Fig. 3). 

 
Figure (2) shows the numerical value of V.I for prey in the foot of  H. walga 

 

 
Figure (3) shows the numerical ratio of c.p for prey in the H. walga food 

 

 Discussion   
          The study of feeding habits of marine predators inside the food web is critical to explain 

their ecological role in the ecosystem (Navarro et al., 2013. Also, the feeding habits of marine 

predators provide an inclusive understanding of their ecological interactions such as feeding 

competition predator-prey size relationships and habitat selection (Scharf et al., 2000; Koen 

Alonso et al., 2001; Heupel et al., 2007; O’Shea et al., 2013). The measured weights for H. 

walga ranged from 38 - 999.07 g and the width of the disc between 11- 24 cm. The members 

of this type reach the maximum width of the disk to about 24 cm, as for the maturity of 

individuals, we note according to the obtained results that the width of the disk reaches to 16-

17 cm in mature males and females, and the width of the disc at birth is 8-10 cm (Manjaji, 

2004; White et al., 2006; White                                                                                             and 

Dharmadi, 2007). The results of the present study show that H. walga is a predator which 
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feeds on benthic fauna in general, and it’s especially fed on crustaceans, followed by molluscs 

and small fish, this is consistent with White et al. (2006) When studying the feeding of this 

species in the Gulf of Thailand, he stressed that H. walga feeds on marine invertebrates and 

other animals that are buried in the sand, especially crustaceans and molluscs. Although the 

feeding habits of H. walga has not been described in Iraqi marine water, the preferential 

consumption of crustacean by this species has been reported by Rastgoo et al (2018) when 

studied Feeding habits and trophic level of Himantura gerrardi in northern of Oman Sea. 

When the digestive system of the samples was dissected, it’s shown that the stomach of H. 

walga is short and has a solid wall and consists of a number of layers and be condensed, the 

intestines have a spiral shape and inside the wall has mucous membranes, and this corresponds 

to the study of tissue in the digestive system of this type which done by Twohig et al. (2002) 

in the Malaysian Borneo seacoast. It was found by analyzing the results of the stomach 

vacuum index (VI ) in the two categories of females (mature and immature) that (VI ) in the 

immature females is higher than in mature females and this  is due to the reproductive biology, 

this period coincides with the period of sexual maturity  and with the development of embryos 

during pregnancy, which is also accompanied by the growth and development of eggs to be 

ready for ovulation, This is in line with the study of AL-lami et al., (2016) on the strategy of  

breeding  for   H. randalli in the Iraqi marine waters as the period of growth of embryos affect 

the nutrition of the species.  
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