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ABSTRACT 

A group of 186 fish specimens were obtained from Kuwait water 
including 37 silver pomfrets, (Pampas argenteus), 71 greasy 
groupers, (Epinephelus tauvina) and 78 Malabar blood snapper 

(Lutjanus malabaricus). They were examined during the period from 
December, 2001 to November, 2002 for helminth infection. Only one 
snapper fish and a small proportion of the silver pomfrets were found 
infected with the nematode, Hysterothylacium sp., but all the greasy 
groupers were free of infection with any species of helminthes. Thus 
no- cestodes, trematodes, monogeneans or acanthocephalans were 
found yet in any of the examined fishes. The relationships between 
level of infection, sex of the infected fishes, and the environmental 
factors are hereby discussed. 

INTRODUCTION 

Kuwait is located on the North-Western part of the Arabian Gulf. It 
has an area of 18,000 km2 and approximately 500 km coastline. The 
Kuwait marine environment is generally shallow with broad flats to 
the North, a gentle to steeply sloped shelf along the Southern 
coastline and a relatively deep trough inbetween (Al-Ghadban et aL9 
2002). 

Kuwait's marine waters cover approximately 8,700 km2, 
equivalent to more than a half of the country's land area. These 
waters do not represent a uniform ecosystem. Rather, there is a 
number of distinct ecosystems which support a large diversity of 
marine animals and plants. Although the Arabian Gulf is adjacent to 
the Arabian Sea region of the Indian Ocean, it is almost separated 
from it by its location between the Arabian Peninsula and Iran, being 
virtually landlocked but for the Strait of Hormuz. Because of its 
isolated location, it is likely to provide a different environment from 
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that of the Arabian Sea and Indean Ocean for both free-living and 
parasitic faunas (Al-Yamani and Nahhas, 1981). 

There are at least 337 species offish belonging to 94 families 
in Kuwait marine waters, 44 of which are used commercially. A total 
of 124 species, (35%) of all Kuwait's fish fauna have been recorded 
from the coral reef ecosystem alone. The total production of 
commercial fishes from both local fishing and aquaculture meets only 
about 40-50% of the market demand (Al-Sarawi and Al-Obaid, 
2002). 

Three of the local fish species namely Pampus argenteus 
(Euphrasen) (Family: Stromateidae), known locally as "Zobaidy", 
Epinephelus tauvina (Forsskal) (Family: Serranidae), known locally 
as. "Hamour", and Lutjanus malabaricus, Block and Schneider, 1801 
(Family: Lutjanidae) (see Haedrich, 1967and Haedrich and Florn 
1969) were chosen for this study because they are the most favoured 
of the commercial fishes in Kuwait (AI-Qattan, 1998). Previous 
records of .P. argenteus from the Arabian Gulf include these of Misra 
(1947), Khalaf (1961), Mahdi (1962) andKuronurma and Abe (1972, 
1986). E. tauvina has been recorded by several authors from the Gulf, 
e.g. Regan (1905), Belgvad (1944), Khalaf (1961), Kuronurma and 
Abe (1972, 1986), Basson et ah (1977) and Sivasubramaniam and 
Ibrahim (1982). 

Al-Yamani and Nahhas (1981) have studied adult digenetic 
trematodes which parasitize marine fishes of the Kuwait coast and of 
the Arabian Gulf They collected 165 fishes belonging to 35 species 
and 19 families, and examined them for parasites. P. argenteus was 
one of the fishes examined, but it was listed among fish species not 
observed to harbour digeneans. E. tauvina was not included in that 
study. 

Kuronurma and Abe (1972) mentioned that habitats of species 
of family Lutjanidae varied from shallow coastal waters including 
estuarine and around coral reef to offshore open waters. They also 
reported that such species are carnivorous in general, and include 14 
or more species in the Arabian Gulf, among which Lutjanus 
coccineus is the commonest species of snapper in the Arabian Gulf 
and also in the market. The relationship of this species to L. 
sanguineus (Cuveir) needs clarification. According to Allen (1985)3 
most species of Lutjanus feed mainly on fishes, stomatopods, 
gastropods, shrimps and crabs. 

Dadzie et al (2001a) studied the food and feeding habits of P. 
argenteus in Kuwaiti waters. They examined the stomach contents of 
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738 specimens. Crustaceans were dominant in the diet, in the form of 
copepods and their eggs. The next major food group was the 
bacillariophytes, followed by molluscs, fish scales and finally fish 
eggs and larvae. Analysis of monthly variations in stomach contents 
indicated that feeding intensity fluctuated throughout the year being 
minimal during August and September, which coincide with 
spawning period. 

Dadzie et al (2000b) studied the length /weight relationships 
and condition factor of P. argenteus in Kuwait waters. They quoted 
that this species, which is highly priced in Kuwait, has an estimated 
annual landing for the early 1980s of 600 tonnes (Morgan, 1985). P. 
argenteus also contribute to the commercial fisheries of countries 
bordering the Arabian Sea (Mohamed and Ali, 1992, Ali and 
Mohamed, 1993) and Arabian Gulf (Aagrene/ al, 1991). Davis and 
Wheeler (1985) reported that P. argenteus has also been recorded 
from the North Sea. 

Notable work on P. argenteus in Kuwait's waters includes that on 
stock assessment ( Morgan, 1981,1982 and 1985) and both general 
biology and ecology ( Hussein and Abdulah, 1977; Abu-Hakima <?/ 
al> 1981). More recent stock assessment work was undertaken by Lee 
(1990), and the latest data are those of Dadzie et al (1998) on 
spawning periodicity. 

A 12 month study was carried out by Al-Marzouk and Al-
Qarablly (2001) to investigate and identify different types of 
monogeneans infesting marine cultured orange-spotted grouper 
Epinephelus coioides (hamour), silvery Black sea bream Sparidentex 
hasta ("sobaity") and yellow-finnd sea bream Acanthopagrus latus 
("sheim"). 'This study appears to be the first to record the prevalence 
of these fish gill parasites in Kuwait waters and to describe their new 
geographical records. 

Tareen (1981) showed that ecto-parasites imposed serious 
problems and cause mortalities among the different maricultured 
fishes in Kuwaiti. Teng et al (1983) and Victoria and Tareen (1986) 
[both cited from Al- Marzouk and Al-Qarabally, 2001] studied 
methods for control of some monogeneans of the cultured S. hasta 
9nd K coioides. More recently, Al-Marzouk and Al-Rifae( 1997) 
have recorded a monogenean infesting the skin and gills of tank-
cultured E. coioides. 

Nikolaeva (1985) studied the distribution and biology of the 
trematode fauna (Didymozoidae) and mentioned the pathology of 
these parasites in the marine organisms. 
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Abdul-Salam et ah (1990a) reported that the adult trematodes 
of the family Didymozoidae Poche, 1907 parasitize various predatory 
fishes, with their larvae being found in small fishes and a wide range 
of invertebrates. They described a larval didymozoid from the 
muscles of the marine fish Nemipterus peromli from the Arabian Gulf 
(Abdul-Salam etal, 1990b). 

Knowledge of the parasite fauna of the Arabian Gulf fishes is 
relatively poor in comparison with the information available for the 
Indian Ocean, Until recently, only scattered reports were available 
for both ecto- and endo-parasites from different localities. From 
Kuwaiti waters, Al-Yamani and Nahhas (1981) described some 
digenetic trematodes and obtained the acanthocolpid Stephanostornum 
from Lutjanus coccineus. Amin et al (1984) presented a brief note on 
three acanthocephalan parasites, Khalil and Abu-Hakima (1985) 
revised one cestode parasite, Hussey (1986), Khalil and Abdul-Salam 
(1992), Kristsky et al (2000) described monogenean parasites from 
the Arabian Gulf including new genera and species. Nematodes from 
marine fishes of Kuwait were described by Petter and Sey (1997). 
They reported the nematode, Hysterothylacium sp., as larva and 
Hysterothyiacium reliquens^ as adult in Epinephelus tauvina. They 
also reported the nematode Dichelyne (D.) sp., in Lutjanus coccineus. 
In 1998, Sey and Petter recorded the prevalence of ascaridoid larvae 
in Kuwait food fishes. Al-Kawari et al (1994) studied some helminth 
parasites (Cestoda) of fishes from the Arabian Gulf, and in 1996, they 
studied the biodiversity of helminth parasites in the Arabian Gulf, 
Eslami and Mokhayer (1977) and Kardousha (1992) presented 
surveys of nematode parasites from Qatar. Al-Ghais and Kardousha 
(1994) studied some helminth parasitic larvae common in the West 
and East coasts of Arabian Gulf fish. Saoud et ah (1986) gave a 
preliminary survey of the digenea from fishes of Iran, Mirzayans 
(1970) recorded cestode parasites, Gonzales-Solis et al. (1997) 
reported some parasites of fishes from southeastern Iran. Kardousha 
(1992 & 1999) collected helminth parasitic larvae from the Arabian 
Gulf fishes and recorded for the first time some Trypanorhynch 
cestodes from economically important fishes. 

El-fraffar et ah (1992) published a comprehensive study along 
the western and eastern coasts of the UAE between 1986 and 1988 in 
which they surveyed the helminth parasites of the economically 
important fishes. Five families of Monogenea including six genera, 
11 families of digenetic trematodes including 17 genera, four families 
of cestodes represented by five genera, two families of nematodes 



STUDIES ON HYSYTEROTHYLACWM SP. (NEMATODA: 283 
ANISAKIDAE) INFECTING KUWAITI FISHES.  

represented by three genera and two families of acanthocephalans 
with three genera were recorded. In Kuwaiti waters, Abdul-Salam and 
Khalil (1987) reported two digeneans from the intestine of the 
needlefish Albennes hians (Valenciennes) and in 1988 and 1992, 
Khalil and Abdul-Salam described some Monogenea from Kuwaiti 
waters. 

Our knowledge of the digenean trematode fauna of fish from 
the Arabian Gulf is yet limited. Currently, only 15 species of adult 
trematodes have been recorded (Al-Yamani and Nahhas, 1981; 
Abdul-Salam and Khalil, 1987; Abdul-Salam et aL9 1988, 1989, 
1990a,b,2000; Abdul-Salam and Sreelatha, 1992a, b, 1993a, b, 1995a, 
b, 1996, 1999; Bray and Cribb, 1989, 2001; Kaiantan e/tf/„ 1992; 
Saoud et a!., 1986,1987,1988a,b. 1989,Sey,1996; Sey andNahhas, 
1997; Nahhas et al9 1998; Sey et at., 1998; Cribb et al9 1999; 
Nahhas and Sey, 1998, 2002; Ai-Kawari, 1992; al-Kawari et a/., 
2001) despite there are more than 465 species of fishes in the Arabian 
Gulf (Kuronuma and Abe, 1986) and Siddeek etal. (1999) reported 
over 350 Commercial fish species from Oman, United Arab Emirates, 
Qatar, Saudi Arabia, Bahrain, Kuwait, Iraq and Iran. There are also 
more than 374 species of bivalves and gastropods (Glayzer et 
al.,1984) native to Arabian Gulf, Canada and Mediterranean. 

Several studies were made dealing with the helminth parasites 
of fishes and other aquatic organisms in Europe and Atlantic areas 
(Margolis and Arthur, 1979; Beverley-Burton, 1984; Kabata, 1988; 
Arai, 1989; McDonald and Margolis, 1995; Gibson, 1991,1993,1995, 
1996a,b; Bray and Gibson, 1991a,b,1995, 1998; Bray et al91999; 
Bartoli and Gibson, 1991, 1995, 1998, 2001; Taskinen et a/., 
1991Gibson et al9 1992, 1998; Bartoli et aLt 1993; Arthur and 
Albert, 1994; Valtonen and Gibson 1997; Gibson and Costa, 1997; 
Santoz and Gibson, 1998; Dimitrov et aLy 1999; Kohnefa/., 1999; 
Wayland et al91997,1999 and Costadinova and Gibson, 2001). 

In Egypt, numerous studies were conducted concerning the 
helminth parasites of fishes (Hassan et ai, 1990a, b, 1996, 1997, 
1998; Soliman and El-Damarany, 1995; Shalaby and Hassanine, 
1997a, b and Al-Bassel, 1997). 

The grouper Epinephelus tauvina, known locally as "hamour", 
is a highly valued food fish in all countries of the Arabian Gulf and 
appears to be a promising candidate for commercial fish culture. In a 
preliminary study on the helminth parasites of E. tauvina from 
Kuwait, Abdul-Salam and Khalil (1987) reported the presence of a 
long filamentous, tightly packed didymozoid inside a characteristic 
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yellow capsule on the gills. The didymozoid was found to represent a 
new species belonging to the genus Gonapodasmius Ishii, 1935. 

Fetter and Sey (1997) made a survey on nematode parasites of 
marine fishes from Kuwait. They reported Hysteroihylacium sp. as 
larvae most frequently encountered with other anisakid larvae. They 
also reported Hysterothylacium reiiquens infecting E. tauvina. 

In 1998, Frantisek and Kazuy described a new anisakid 
nematode, Hysterothylacium japonicum sp. n. from a single female 
specimen collected from the stomach of the rare marine fish 
Trachipierus inshikaeai Jordan et Snyder, from the sea of Japan 
(Toyama Bay). Torres et al (1998) described Hysterothylacium 
geschei n. sp. from the intestine of Cauque mauleanum 
(Steindachner) (Atherinidae) from lake Panguipuli, Chile, 

However, up to the present, about 55 species of the genus 
Hysterothylacium have been yet described from marine, estuarine and 
freshwater fishes (Bruce et ah, 1994; Moravec et aLf 1997). 
Carpenter et al. (1997) considered Lutjanus malabaricus as synonym 
misidentification of Lutjanus sanguises (non Cuvier-1828) and L. 
coccineus ( non Cuvier-1828) and they mentioned that the common 
name for this fish is malabar blood snapper (Al-Hamara). 

MATERIAL AND METHODS 

From October 2001 to September 2002, 186 specimens of 
three economically important fishes were collected. These were 
Pampus argenteus (37 specimens), Epinephelus tauvina 
(71 specimens) and Lutjanus malabaricus (78 specimens). The fishes 
were obtained from local fishermen (at Souk-Sharaq), Kuwait. 

All fishes were taken to the laboratory in ice boxes, where 
they were examined both macroscopically and microscopically for 
helminth parasites. Most tissues and organs were examined, including 
the gills, muscles, digestive tract, body cavity and gall bladder. They 
were examined for Monogenea, Digenea, Cestoda, Nematoda and 
Acanthocephala. Nematodes were fixed in hot 70% ethyl alcohol, 
cleared in lactophenol and investigated directly without staining. 

The fishes were identified using guides of Kuronuma and Abe 
(1972, 1986), Carpenter et al (1997) and with the assistance of 
ichthyologists of the Mariculture and Fisheries Department of the 
Kuwait Institute for Scientific Research. 
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RESULTS 

Out of the 37 examined specimens of Pampus argenteus for 
parasites, only one female fish was found infected (6.7%). Such fish 
was caught during March 2002, harbouring a single adult nematode. 
Unfortunately, this specimen was in a poor condition to identify, due 
to the long period between fish catching and bringing them to the 
laboratory for investigation. 

No helminthes were found in any of the examined specimens 
(71) of Epinephelus tauvina, On the other hand, in Lutjanus 
malabaricus, nematode larvae were found in Summer (20% male and 
22.2% female), Spring (11.8% male and 14.3% female) and Fall 
(10% male) of these, were third-stage larvae of Hysterothylacium, 
some resembled Hysierothylacium type KD of Fetter and Sey (1997). 
One specimen was a small adult male Hysierothylacium, 

The rate of infection by the nematode Hysterothylacium sp. in 
male and female fishes during the study period is presented in Table 1. 
A higher infection rate was reported in female (22.2%) than in male 
(20%) of L. rnalabaricus during Summer followed by Spring 
(Female, 143% and males 11.8%). 

DISCUSSION 

The present study was carried out for clarifying the present 
status of the helminth parasitic fauna of fishes caught off the coasts of 
Kuwait. It was found that helminth infection of the two studied fishes, 
Pampus argenteus and Epinephelus tauvina, is very low, as only one 
specimen of P. argenteus was found to be infected with nematode. 
This result accords with that of Al-Yamani and Nahhas( 1981), who 
reported that the latter fish did not harbour trematodes. Nevertheless, 
El-Naffar et al. (1992) examined 105 fishes belonging to family 
Serranidae from the Arabian Gulf, where they reported 47.6% total 
prevalence' of helminth parasites including trematodes (26.7%) 
cestodes (27.2%) and nematodes (29.7%). No monogeneans or 
acanthocephalans were found. They also examined 30 fishes 
belonging to family Stromateidae in the same region where they 
found 40% total prevalence of helminth parasites. The results of the 
present study agree with the above reports in that the serranid E, 
tauvina tends to be free from monogeneans and acanthocephalans, but 
differs in that no digeneans, nematodes or cestodes were found. 
Similarly, the infection of the stromateid P. argenteus with a 
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nematode support that of El-Naffar et al. (1992), but differs in that no 
cestodes were found. Moreover, the present results concerning 
infection of Kuwaiti fishes with larvae of Hysterothylacium sp. agree 
with that of Petter and Sey (1997) although E. taitvina was not 
infected with larvae of the nematode as they mentioned. 

El-Naffar et a/.(1992) reported, in their general survey of 
helminth parasites of Arabian Gulf fishes off the coast of United Arab 
Emirates, that ail of the examined fish species were found infected 
with at least one group of parasite, usually acestodeor a nematode. 
They note an obvious relationship between the parasite fauna of 
fishes of the UAE coasts and that of adjacent areas, such as Qatar, 
Kuwait and Iran. They also mentioned that the most heavily infected 
fish are omnivorous or carnivorous, emphasizing the effect of host 
feeding habits on their parasitic infections. They examined fishes 
from families Lutjanidae, Serranidae and Stromatidae and reported 
that no acanthocephalans in their examined fishes. This is in 
accordance with the results of the present study. They also reported 
infection of Lutjanus coccineus with trematodes cestodes and 
nematodes. E. tauvina was infected with trematodes and nematodes 
while P. argenteus was found infected only with trematodes. 

These findings do not agree with the present results as the 
nematode Hysterothylacium was found infecting only P. argenteus 
and L. malabaricus. 

Al Qattan et ah (1998) reported that fishes exhibit a 
spectacular diversity in relation to their dentition, since tooth structure 
and arrangement are intimately related to the nature of the diet and 
the methods utilized for the acquisition of food items. They exhibit a 
wide adaptive radiation in their feeding habits. There is often a 
correlation between morphological traits and trophy role, because 
morphology determines how a fish can feed (Wootton,1990). 

It is unequivocal that Pampus aregnieus feeds principally on 
crustaceans, with copepods constituting the dominant group 
(Kulkarni,*1958; Rege, 1958; Kuthalingam, 1967 and Pati, 1980). 
Other crustaceans were reportd in the diet of the species including 
ostracods and amphipods (Rege 1958; Kuthalingam, 1967) and 
isopods (Kulkarni, 1958). Dadzie et al (2000a) investigated the 
feeding habits of P. argenteus in Kuwaiti waters by examining the 
stomach contents of 738 specimens. Their diet consisted of abroad 
spectrum of food types, but crustaceans were dominant, with 
copepods and their eggs constituting 39% of the total, with other, 
non-copepod crustaceans constituting 16%. The next major food 
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group was the bacillariophyta (21%), followed by molluscs (11%), 
fish scales (10%), and finally, fish eggs and larvae (3%). In Summer, 
this fish fed on a wide variety of food items than during whiter. They 
concluded that its feeding intensity fluctuated throughout the year, 
with a low level during August and September, which corresponded 
to spawning period. 

In the present study, the digestive tracts of all studied fishes 
(P. argenteus, E. tauvina andL. malabaricus) were found to contain 
very little food. As P. argenteus is considered as an omnivorous or 
partly herbivorous fish [as zooplankton form the major part of its 
diet]. Its stomach is small (Wootton, 1990) and in the present study, 
very few food items were found and in some cases the stomach was 
completely empty. Occasionally, some copepods and other 
crustaceans in addition to other zooplankton were detected in the 
stomach of this fish, which agrees with Dadzie et ah (2000a). 
Remnants of fish bodies were found in the stomach of E. tauvina, a 
carnivorous fish that has a large stomach (Wootton,1990). Bond 
(1979) indicated that a fish stomach generally acts to store food and 
initiate digestion by mixing the ingested material with the gastric 
juice. Depending on the feeding habits of the fish species, this organ 
can be large, distensible and able to deal with large prey, or small and 
capable of processing only small food items acquired during an 
extended feeding period each day. The motility of the stomach in 
fishes is in many instances related to its degree of fullness, so that 
ingesta are removed more rapidly from a full stomach than from one 
that is partly full. 

The infection of one specimen of P. argenteus with the 
nematode (Hysterothylacium sp.) may be due to the feeding habits 
and the nature of food, which, as indicated above, is likely to consist 
mainly of crustaceans. 

These can harbour nematode larvae, as that found together 
with an adult nematode in the infected fish, 

The third-stage larvae of Hysterothylacium sp. and a single 
adult specimen from the intestine of specimens of I . malabaricus 
were likely acquired with their diet of fish and benthic invertebrates 
(Froese and Pauly, 2002). This is indicated by the presence of the 
larvae in the gut of these fishes. The single adult could be a 
permanent parasite of this fish, but the small numbers involved 
suggest that these worms do not normally develop in this host. 

Seasonal changes in food availability could be due to changes 
in' the habitats available for foraging, or due to the life-history 
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patterns of food organisms or caused by feeding activities of the 
fishes themselves (Wootton, 1990). This may explain the infection of 
one specimen of P. argenteus with a nematode during March. (Spring 
in Kuwait). At this time, the environmental factors help increase the 
density and variety of organisms which comprise the diet of fishes; 
leading to an increase possibility of infection by parasites. 

However, the Gulf is considered to be highly polluted, by 
several pollutants which are discharged into the coastal waters. Some 
of the discharged pollutants may accumulate, while others represent a 
direct hazard due to their toxicity. Gristaldi et ah (1986) considered 
that harmful substance resulting from pollution become included in 
food webs and cause toxicological, oncogenic and teratogentic 
diseases as well as environmental mutagenesis. They also mentioned 
that harmful substances, such as pesticides, radioactive elements, 
solvents and heavy metals carried by water, cause changes in the 
environment with a consequent drop in indices of diversity and an 
increase in eutrophication phenomena, in addition to the red tide and 
the sudden death of thousands of the wild mullet, Liza macrolepis 
which occur frequently Bay of Kuwait, It is a benthic feeder which 
normally ingests large quantity of mud and food organisms such as 
diatoms together with frominiferan shells and crustacean fragments, 
(Waldock and Algoet, 2002), This fish which is known locally as the 
"maid' in Kuwaiti waters, may be the reason for the paucity of the 
helminth fauna of the studied fishes, due to a species of bacteria 
which lives in the sewage effluent discharged into the seawater off 
Kuwait. 

The higher infection rates with nematode in female fish 
compared to males L. malabahcus, during all seasons of the study 
period, nedds investigation and this is very interesting point to be 
studied. 

ACNOWLEDGEMENT 

The author is grateful to the "Kuwait Public Authority for 
Applied Education and Training" for kindly funding this project. 

REFERENCES 

Aagren, J. J. ; Al-Amad, J. J. and Haenninen, O. (1991). Fatty acid 
content and composition of five fish species from the 
Persian Gulf. Comp. Biochem. PhysioL B,100B: 339-341. 



STUDIES ON HYSYTEROTHYLACWM SP. (NEMATODA: 289 
ANISAKEPAE) INFECTING KUWAITI FISHES,  

Abdul-Salam, J. M. and Khalil, L. F. (1987).Two digeneans from the 
needlefish Ablennes hians in Kuwait and the description of a 
new genus and species Neohaplosplanchus ablennis 
(Haplosplanchnidae) Syst. Parasitol, 70:149-158. 

Abdul-Salam, J. and Sreelatha, B. N. S. (1992a). The surface 
topography and ultrastructure of the tegument of the 
ectoparasitic digenean Transversotrema licinum .Zool. 
Anz.Xeip, 22S(5\6):248-261, 23 figs 

Abdul-Salam, J. and Seerlatha, B. S, (1992b). Observations on the 
tissue response of the grouper, Epinephelus tauvina to 
Gonapodasmius epinepheli (Trematoda. Didymozoidae). 
Riv. Parassitol, Roma, 9(53)(2). 203-213,14 figs. 

Abdul-Salam, J. and Sreelatha, B. S. (1993a). . A survey of 
didymozoid trematodes of the barracuda Sphyroena 
obtusata from Kuwait Bay. Int J Parasitol., 25:565-669. 

Abdul-Salam, J. and Sreelatha, B. S. (1993b). Description and surface 
topography of a larval didymozoid (TTematoda) from 
Apogon uninotatus (Apogonidae) in Kuwait Bay. J 
Helminth. Soc. Wash, 60 (2). 211-215,10. 

Abdul-Salam, J. and Sreelatha, B. S. (1995a). Allodidymozoon 
gasterale a sp. and A, operculare Madhavi, 1982 
(Didymozoidae) from the barracuda Sphyraena obtusata 
Cuvier in Kuwait Bay. System. Parasitol. Dord, 30:19-25, 
10 figs, 1 tab. 

Abdul-Salam, J. and Sreelatha, B. S. (1995b). Description of two new 
didymozoids from the barracuda sphyraena obtusata in 
Kuwait Bay. J. Parasitol. UrbanaJII, 81(4): 610-615, 8 figs. 

Abdul-Salam, J. and Sreelatha, B. S. (1996). Description of 
Didymocystis muscularis sp. nov. (Digenea: Didymozoidae) 
from the barracuda Sphyraena obtusata in Kuwait Bay. Riv. 
Parasitol Roma, 13(57)1: 33-39,3 figs, 1 tab. 



290 Bahija Al-Behbehani 

Abdul-Salam, J. and Sreelatha, B. S. (1999). Two heterophyid 
digeneans from Kuwait Bay. Prog, and Abstracts of Spring 
Meeting of the Brittish Soc. for parasitoL, 89-90. 

Abdul-Salam, J. ; Sreelatha, B. and Farah, M. (1988). The surface 
topography of Transversotrema licinum (trematoda). Spring 
Meeting 1988, Reading. Pp.33, British Soc. ParasitoL 

Abdul-Salam, J. ; Sreelatha, B. and Farah,M. (1989). Observations 
on a didymozoid trematode parasitic on the gills of the 
grouper Epinephelus tauvina from the Arabian Gulf. In: 
Abstracts, the British, Netherland and Belgium Societies for 
Parasitology with the Belgian Society of Protozoology, Joint 
Spring Meeting at the University of Southampton. Pp. 38, 
British Soc. ParasitoL, London. 

Abdul-Salam, J. ; Sreelatha, B. and Farah, M. (1990a). 
Gonapodasmius epinepheli n. sp. (Didymozoidae) from the 
grouper Epinephelus tauvina from the Arabian Gulf. Syst 
parasit, 77:67-74. 

Abdul-Salam, J. Sreelatha, B. S. and Farah, M. (1990b). Surface 
topography and description of a larval didymozoid 
(Trematoda: Didiymozoidae) from the threadfin bream 
Nernipterusperonii. Jp. J. ParasitoL, 59(4): 369-374., 9 figs. 

Abdul-Salam, A. ; Sreelatha, B.N. and Ashkanani, H. (2000). 
Surface ultrastrusture of Siictodora fiscatum (Trematoda: 
Heterophyidae) from Kuwait Bay. ParasitoL Dia, 24(1-2): 
55-59, 8 figs. 

Al-Bassel, D. A. M. L. (1997). A general survey on the helminth 
parasites infecting some fishes from the Mediterranean Sea. 
J. Union Arab BioL, 8(A): 1-12 

Abu-Hakima, R. ; Al-Abudl-Elab, K. M. and El-Zabr, C. R. (1981). 
Gonad development in food fishes of Kuwait, Ann. Res. 
Report Kuwait Inst. Sci. Res. 84-87. 



STUDIES ON HYSYTEROTHYLACWM SP. (NEMATODA: 291 
ANISAKIDAE) INFECTING KUWAITI FISHES.  

Al Kawari, K. S. R. (1992). Studies on certain helminth parasites of 
some fishes from the Arabian Gulf. 309pp. 99 figs. PhD 
Thesis, Univ. Ain Shams. 

Al Kawari, K. S. R. ; Saoud, M. F. A. Wanas,M. Q. A. (1994). 
Helminth parasites of fishes from the Arabian Gulf. On 
Eniochobothrium qatarense sp. nov. ((Cestoda: 
lecanicepalidea) and affinities of Eniochobothrium Shipley 
and Hornell, 1906, Litobothrium Dailay, 1969 and Eenyxa 
Kurochikin and Slankis, 1973, Jap, J. Parasitol., 43(2): 97-
104 9 figs. 

Al Kawari, K. S. R,; Saoud, M. F. A. and Ramadan, M. M. (1996). 
Biodiversity of helminth parasites of fishes in the Arabian 
Gulf, with special reference to digenetic trematodes and 
cestodes. Qatar Univ. Sci. J. 16(1): 141-153,9 figs. 

Al Kawari, K. S. R.; kardousba, M. M and Saoud, M. F. A. (2001). 
Helminth parasites of fishes from the Arabian Gulf— Some 
liemituids (Digenea) from fishes of Qatan waters. Ridstadi 
Parassitologia. Roma, i<5(62):123~133,4 figs, 

Al-Ghadban, A. R ; AI-Majed, N. and Al-Muzaini, S. (2002). The 
state of marine pollution in Kuwait, northern Arabian Gulf. 
Technology, 5:7-26. 

Al-Ghais, S. M. and Kardousha, M. M. (1994). Study on some 
helminthes parasites larvae common in Arabian Gulf fish: A 
comparison between west and east coasts of U.A.E. Arab 
Gulf J, Sci. Res. Riyadh, 73(3): 559-571,6 figs, 1 tab. 

AH, T. S. andMahmood, A. R. (1993). Growth, mortality, and stock 
assessment of silver pomfret Pampus argenteus (Euphrasen) 
in northwestern Arabian Gulf. Lpa J. Agr. Res., 3:18-32. 

Allen, G. R. (1985). FAO species catalogue. VoL 6. Snapper the 
world. An annotated and illustrated catalogue of Lutjani 
species known to date. FAO Synop. 6(25): 208 pp. 



292 Bahija AI-Behbehani 

AI-Marzouk, A. and Al-Qarabaliy, H. (2001). Monogeneans of 
cultured marine fishes in Kuwait. Fourth International 
Symposium on the Monogenea (ISM 4). Woman's College, 
the University of Queensland. Brisbane, Queensland, 
Australia. July 9-13,2001. p. 101. 

Al-Marzouk, A. and Al-Rifae* K. (1997). Capsalid mongenean 
Megaloeotyloides epinepheli Bychowsky and Nagibina, 
1967 of cultured brown-spotted grouper Fpinephelus 
coioides in Kuwait (morphology and treatment). Programme 
artd Abstracts. The Third International Symposium on the 
Monogenea, Masaryk University, Brno, Czech Republic, p. 
78. 

Al-Qattan, E. (1998). The food, feeding habits and feeding structures 
of silver pomfret, Pampus argenteus (Euphrasen) in Kuwait 
waters. MSc Thesis, Kuwait University. 

Al-Sarawi, M. and Al-Obaid, E. (2002). International Conference on 
Coastal Zone Management and Development (18-20 March 
2002), Public Environment Authority, State of Kuwait, (I -
104,11-93, IIM0,IV-131,V-30). 

Al-Yamani, F. Y. andNahhas, R M. (1981). Digenetic trematodes of 
marine fishes from the Kuwait coast of the Arabian Gulf. 
Kuwait Bulletin of Marine Science. No. 3. Kuwait Institute 
for Scientific Research, Maricuiture and Fisheries 
Department, pp: 1-22. 

Amin, O. M.; Nahhas, F. M.; AL-Yamani, F. and Abu Hakima, B. 
(1984). On three acanthocephalan species from some 
Arabian Gulf fishes of the coast of Kuwait. J. Parasit. 70; 
168-170. 

Arai, H. P. (1989). Acanthocephala, P. 1-90. In: L. Margolis and Z. 
Kabata :The parasites of fishes of Canada. Part III. 
Canadian Special Publication of Fisheries and Aquatic 
Sciences 107. 



STUDIES ON HYSYrEROTHYLACIUMSP. (NEMATODA: 293 
ANISAK3DAE) INFECTING KUWAITI FISHES,  

Arthur, I. R. and Albert, E. (1994). A survey of the parasites of 
Greenland halibut {Reinhardius hippoglossoides) caught off 
Atlantic Canada, with notes on the zoogeography in this 
fish. CanadJ. ZooL, 72:765-778, 

Bartoli, P. and Gibson, D. I. (1991). On Podocotyle scorpaenae, 
Poracanthium furcatum and Derogenes latus, three poorly 
known digenean parasites of eastern Mediterranean teleosts. 
Syst. ParasitoL, 20:29-46. 

Bartoli, P. and Gibson, D. I. (1995). Three rare and little known 
cryptogonimid digenean from the sciaenid fish Sciaena 
umbra(L) in the western Mediterranean. Syst. ParasitoL, 30: 
121-139. 

Bartoli, P. and Gibson, D, I. (1998),A new acanthocolpid cercaria 
(Digenea) from Cantharus dorbignyi (Prosobranchia) in the 
Western Mediterranean. Syst. Parastol., 40: 375-184 

Bartoli, P, and Gibson, D.I. (2001): Metadenaphoceae n.sp. (Digenea 
Ciyptogonirnidae) a rectal parasite of the shore rockling 
Gaidropsarus mediterraneus (Teleostei.Totidae) in the 
western Mediterranean. Syst. ParasitoL, 50: 53-62. 

Bartoli, P. ; Gibson, D. I. and Bray, R. A. (!993). The Opecoelidae 
(Digenea) of sparid fishes of the western Mediterranean. VI. 
A redescription of Macvicaria mormyri (Stossich, 1885) n. 
comb, and a key to the opecoelids from western 
Mediterranean sparids. Syst PararasitoL, 26: 59-67. 

■ 

Basson, P. W. ; Bnrchard, J. E. ; Hardy, J. T. and Price, A.R.G. 
(1977). Biotopes of the Western Arabian Gulf. Marine life 
and environment of Saudi Arabia. Pp. 1-284, Figs. 1-189. 

Beverley-Burton, M. (1984). Monogenea and Turbellaria, P. 5-209. In 
Kabata (eds.) Guide to the parasites of fishes of Canada. 
Part I. Canadian special Publication of Fisheries and Aquatic 
Sciences 74. 



294 Bahija Al-Bchbchani 

Blegvad, H, (1944). Fishes of the Iranian Gulf. Danish Scientific 
Investigation in Iran. Part III. Ejnar Munksgaard, 
Copenhagen: 1-247 Figs. 1-135, Pis. 1-12. 

Bond, C. R (1979). Biology of fish. Saunders College Publishing: 
Philadelphia, pp. 514. 

Bray, R. A. and Cribb, T. H. (1989). Digeneans of the family 
Opecoelidae Ozaki, 1925 from the southern Great Barrier 
Reef, including a new genus and three new species. J. Nat. 
Hist. London, 23: 429-473,13 figs. 

Bray, R. A. and Cribb, T. H. (2001). A review of the family 
Enenteridae Yamaguti, 1958 (Digenea), with descriptions of 
species from Australian waters, including Koseiria huxleyi 
n. sp. Syst ParasitoL, 48: 1-2923 figs, S figs. 

Bray, R: A. and Gibson, D. L (1991a). The Lepocreadiidae 
(Digenea) of fishes from the north-cast Atlantic: 
Profundivermis interxalarins n. g.. n. sp,, from the marine 
fish Coryphaenoides (Nernatonurus) arrnatus (Hector) 
(Macrouridae) from the Porcupine Abyssal Plain. Syst. 
ParasitoL, 18: 121-125, 

Bray, R. A. and Gibson, D. I. (1991b). The Acantiiocolpidae 
(Digenea) of fishes from the North-East Atlantic: Neophasis 
Stafford, 1904. Syst. ParasitoL, 19: 95-117. 

Bray, R. A. and Gibson, D. 1.(1995). The Lepocreadiidae 
(Digenea) of fishes from the north-east Atlantic: review of 
the genus Lepidapedon Stafford, 1904. Syst. ParasitoL, 
57:81-131 

Bray, R' A. and Gibson, D. I. (1998), Further observations on the 
Digenea (Platyheltninthes) of deep-sea fishes in the 
northeastern Atlantic: Fellodistotnidae and Zoogomiidae. 
Acta Parasitologica, 43: 194-199. 

Bray, R. A. ; Gibson, D. I. and Zhang, J.-y. (1999). Uroiremc4idae 
(Platyhelminthes: Digenea) ill Chinese freshwater fishes. 
Syst. ParasitoL, 44: 193-200. 



STUDIES ON HYSYTEROTHYLACWM SP. (NEMATODA: 295 
ANISAKIPAE) INFECTING KUWAITI FISHES. 

Bruce N. L. ; Ablard. R. D. ; Cannon L. R.G. (1994). Synoptic 
checklist of ascaridoid parasites (Nematoda) from fish hosts. 
Invertebrate Taxonomy, 8: 583-674. 

Carpenter, K, E. ; Krupp, R ; Jones, D. A. andZajinz, U. (1997). 
FAO species identification for fishery purposes. The living 
marine resources of Kuwait, Eastern Saudi Arabia, Bahrain, 
Qatar, and the United Arab Emirates. Rome, FAO. pp. 293. 

Costadinova, A. and Gibson, D. I. (2001). Redescriptions of two 
echinostomes from freshwater fishes, with comments on 
Singhia Yamaguti. 1958 and Caballerotrema. Prudhoe, 
1960 (Digenea: Echinostomatidae). Syst Parasite, 49: 195-
204. 

Cribb, T. H. ; Anderson, G. R. and Bray, R, A. (1999). Faustulid 
trematodes (Digenea) Prom marine fishes of Australia. Syst. 
ParasitoL, 44: 119-138, 12 figs. 

Cristaldi, M. ; lreadi, L, A. ; Paradisi, S. and Cend Tommasi, M. 
(1986). Rodents as biological indicators of environmental 
impact. Proceedings of the 2nd Symposium oil Recent 
Advances in Rodent Control, Kuwait. 

Dadzie, S. ; Abou-Seedo, F. and Al-Shalal,T. (1998). The onset of 
spawning in the silver pomfret Pampus argenteus 
(Euphrasen). in Kuwait waters and its implications for 
management. Fisheries Management, 5:501-510. 

Dadzie, S. ; Abou-Seedo, F. and AI-Qattan, E, (2000a). The food and 
feeding of the silver pomfret, .Pampus argenteus 
(Euphrasen), in Kuwait J. AppLIchthy., 16: 61-67. 

Dadzie, S. ; Abou-Seedo, F. and Manyala, O. J. (2000b). Length-
weight relationship and condition factor of Pampus 
argenteus (Euphrasen, 1788) in Kuwaiti waters. Kuwait 
J.Sci. Engin., 27: 123. 



296 Bahija Al-Behbehani 

Davis, P. and Wheeler, A. (1985). The occurrence of Pampus 
argenteus (Euphrasen, 17S8), (Osteichthyes, Percifonnes. 
Stromateoidei, Stromateidae) in the North Sea. J. Fish BioL, 
26: 105-109. 

Dimitrov, G. I.; Bray, R. A. and Gibson, D. 1. (1999). A redescription 
of Pseudobacciger harengulae (Yanmguti, 1938) (Digenea: 
Faustulidae) from Sprattus sprattus phalericus (Risso) and 
Engraulis encrasicholus portticus Alexandrov off the 
Bulgarian Black Sea coast, with a review of the genus 
Pseudobacciger Nahhas and Cable, L964. Syst. ParasitoL, 
43: 133.146, 

EI:Naffar, M. K. L ; Gobashy, A,; El-Etreby, S. G. and Kardousha, 
M. M. (1992). General survey of helminth parasite genera of 
Arabian Gulf fishes (Coasts of United Arab Emirates). Arab 
GulfLSci.Res., 70: 99-110, 

Eslami, A. and Mokhayer, B. (1977). Nematode larvae of medical 
importance found in Market fish in Iran. Med- J., 8: 345-
348. 

Frantisek, M and Kazuya, N. (1998). Hysterothylaciumjaponicum 
sp. n. (Nematoda. Anisakidae) from the rare marine fish 
Trachipterus ishikawai in Japan. Acta Parasitologica, 43: 
139-42. 

Froese, R and Pauly, D. (Eds) (2002). FishBase, World Wide Web 
Electronic Publication. www.fishbase.org3 24 September 
2Q02. 

Gibson, D. I. (1991). Helminthes parasites of aquatic organisms: 
taxonomic problems. Resumenes. X Congreso 
Latinamericano de Parasitologia, p.69. 

Gibson, D. I, (1993). Monobothrium wagneri Ny.belin, (1922). 
another imported tapeworm established in wild British 
freshwater fishes. J. Fish BioL, 43: 281-285. 

http://www.fishbase.org3


STUDIES ONHYSYT£ROTHYLACIUMSP. (NEMATODA: 297 
ANISAKEPAE) INFECTING KUWAITI FISHES.  

Gibson, D. I. (1995). Allopodocotyle margolisi n. sp. (Digenea: 
Opecoelidae) from the deep-sea fish Coryphaenoides 
(Chalimtra) mediterraneus in the north-east Atlantic. Canad. 
J. Fish. Aqua. Sci., 52 (SuppLl): 90-94. 

Gibson, D. I. (1996a). Trematoda. In: Margolis, I., and J{abata, 
[Editors] Guide to the parasites of fishes of Canada. Paft IV. 
Canadian Special Publication of fisheries and Aquatic 
Sciences. No, 124. Ottawa: NRC Press, 373 pp. 

Gibson. D. L (1996b). Trematode, p. 1-373. In: L. Margolisand 7. 
Kabata (ed) the parasites of fishes of Canada. Part IV. 
Canadian Special Publication of Fisheries and Aquatic 
Sciences, 107. 

Gibson, D. L and Costa, G. (1997). Helminth parasites of 
Madeiran rcckpooi fihses, with a redescription of 
SchikhobaJoirema longivesiculatum Orecchia and Paggi, 
1975 (Digenea; Haplosplanchnidae) and some comments on 
their zoogeographical relationships. Syst. Parasitol., 38: 73-
79, 

Gibson, D. I. ; Valtonen, E. T. and Taskinen, J. (1992). Studies on 
bucephalid digeneans parasitising molluscs and fishes in 
Finland. II. The description of Rhipidocotyle fennica n. sp, 
and its discrimination by principal component analysis. 
SystParasitol., 23: 67-79. 

Gibson, D. 1. ; harris, E. A.; Bray, R. A.; Jepson, P.; Kuiken, T. ; 
Baker, J. and Simpson, V. R. (1998), A survey of the 
helminthes parasites of cetaceans stranded on the coast of 
England and Wales during the period 1990-1994. J. ZooL, 
244: 563-574. 

Glayzer, B. A.; Glayzer, D. T. and Smyth, K. R. (1984). The marine 
Mollusca of Kuwait. Ar.Gulf. J. Conch, ology, 37: 311-330. 

Gonzales-Solis, D. ; Moravec, F. and Coad, B. W. (1997). Some 
namatode parasites of fishes from southwestern Iran. 
Zoology in the Middle East, Heidelberg, 75:113-119. 



298 Bahija AI-Behbehani 

Haedrich, R> L. (1967), The stromateoid fishes: systematic and a 
classification. Bull. Muse. Comp. ZooL, 755:31-129, 

H&edricl, R. L< and Horn, M. H. (1969). A key to the stromateoid 
fishes. Technical Report. Woods Hole Oceanographic 
Institute, 1-46. 

Hassan, S. H. ; Khir, A. A. and Abu Samak, 0. A. (1990a). Some 
helminth parasites of mugilid and sciaenid fishes from 
Mediterranean Sea In Egypt. J.Egypt. Ocr. Soc. Zppl. VoL 
(001)755:155-167, 

Hassan, S.H., Khir, A. A. and Abu Samak, O. A. (1990b). Four 
trematodes from marine fishes In Egypt. J. Egypt. Ocr. Soc. 
ZooL, 002: 63-74. 

Hassan, S. H. ; Hamada, SH. F. and Abu Samak, 0. A. (1996). 
Prevalence and intensity of infection of monogenean 
parasites infecting two economically important marine 
fishes in Egypt. J. Union Arab BioL, Cairo, 5(A): 397-410. 

Hassan, S. H. ; Hamada, SH. F. and Ahu Samak, O. A. (1997), 
Biological studies on two diplectanid moaogeneans 
infecting the marine fish Argyrosomus regius in Egypt. J. 
Union Arab Biol., Cairo, 5(A): 207-224. 

Hassan, S. H, Hamada, SH. F. and Abu Samak,0. A. (1998): Host-.. 
Parasite studies on two Diplectamid Monogeneans infecting 
the marine fish Dicentrarchus labrazz in Egypt. J. Egypt. 
Gen Soc. ZooL, 25(D): 2944, 

Hussain, N. A. and Abdullah, M. A. S. (1977). The length-weight 
relationship, spawning season and food habits of six 
commercial fishes in Kuwaiti waters. Ind. J. Fish., 24: 181-
194. 

Hussey, C. G. (1986). Some monogenean parasites of marine 
perciform fishes of Kuwait. J. Nat. Hist, 20: 415-430. 



STUDIES ON HYSYTEROTHYLACIUM SP. (NEMATODA: 299 
ANISAKEPAE) INFECTING KUWAITI FISHES.  

Kabata, Z. (1988). Copepoda and Branchiur, p. 3-127. In: L. Margolis 
and Z. Kabata (cd) the parasites of fishes of Canada. Part II, 
Canadian Special Publication of Fisheries and Aquatic 
Sciences 101. 

Kalantan, A. M N. ; Arfin, M. and Alyousif, M. S. (1992). Chemical 
nature and mode of stabilization of egg-shell in Helicometra 
pulchella (Rudolphi, 1819) (Digenca: Opecoelidae). Acta 
Zoologica, Stockholm, 73(3): 153-156, 6 figs, 1 tab. 

Kardousha, M. M, (1992). Helminth parasite larvae collected from 
Arabian Gulf fish (coasts of the United Arab Emirates) (1) 
Anisakid larvae (Nematoda:Anisakidae). Jpn. J. ParasitoL, 
41: 464472. 

Kardousba, M. M. (1999.: Helminthes parasite larvae collected from 
Arabian Gulf fish II. First record of some trypanorhynch 
cestodes from economically important fishes. Arab. Gulf J. 
Sci. Res., Riyadh, 17(2): 255-276, 30 figs. 

Khalaf, K. T. (1961). The marine and fresh water fishes of Iraq. 
University of Bagldad.,164 pp. 

Khalil, L. F. and Abu-Hakima, R. (1.985). Oncodiscus sauridae 
Yamaguti,1934 from Saurida undosquamis in Kuwait and a 
revision of the genus Oncodiscus (Cestoda: 
Bothriocephalidae). J. Nat. Hist. 7P:783-790. 

Khalil, L. F. and Abdul- Salam, J.B. (1988). The subfamily 
Encotyllabinae (Monogenea: Capsalidae) with the 
description of Alloencotyllabe caranxi n. g., n. sp. and 
Encotyillabe kuwaitensis n. sp. Syst Parasit., 77:139-150. 

Khalil, L. F. and Abdul- Salam, J. (1989). Macrobothhum 
rhynchobati. n. g.. n.sp. from the elasmobranches 
Rhynchnhatus granulatus, representing a new family of 
diphyllidean cestodes, the Macrobothridiidae. Syst. 
Parasite!., 73: 103-109. 



300 Bahija Ai-Behbehani 

Khalil, L. F. and Abdul- Salam, J. (1992). Microcotylid monogneans 
on the gills of CaranxspAn Kuwaiti. In: Abstracts. Spring 
Meeting. The British Society for Parasitology. York, 6l -8 
April. 1992 

Kohn, A. ; Fernandes, B. M. M. and Gibson, D. 1. (1999), 
Chalcinotrema thatcheri n. sp. (Digenea: Haploporidae) 
Thin Brazilian freshwater fishes, a redescription of C 
ruedasueltensis Thatcher, 1978 and comments on the 
validity of the genus. Syst. Parasitol., 44:21 1-215. 

Kritsky, D* C ; Jimenez-Ruiz, F. A. and Sey, O. (2000). Diplectanids 
(Monogenoidea: Daetylogyridea) from the gills of marine 
fishes of the Persian Gulf off kuwait Comp. Parasitol., 67: 
145-464. 

Kulkarni, A. V. (1958). Studies on alimentation and rate of digestion 
in some of the teleosts off Bombay. MSc Thesis. University 
of Bombay. 

Kuronurma, K. and Abe, Y. (1972). Fishes of Kuwait. Institute for 
Scientific Research, Kuwait, 123 pp. 

Kuronuma, K. and Abe, Y. (1986). Fishes of the Arabian Gulf. 
Kuwait Institute for Scientific Research, pp. 356. 

Kuthalingam, M. D. K. (1967). Observations on the fishery and 
biology of the Silver pomfret Pampus argnenteus 
(Euphrasen) from the Bay of Bengal. Journal of Fisheries, 
IOA: 59-74, 

lee, J. U. (1990). Effects of changes in fishing effort on yield of 
Kuwait's commercial fish stocks. Bull Korean Fish. Soc, 
23: 475-483. 

Lee, T. Y. and Jin, J. J. (1989). Studies on the fishery biology of 
pomfrets, spp. in the Korean waters. 2. Gonadal maturation 
and spawning. Bull- Korean Fish. Soc, 22: 266-280. 



STUDIES ON HYSYTEROTHYLACIUM SP. (NEMATODA: 301 
ANISAKIDAE) INFECTING KUWAITI FISHES,  

Lee, D. W.; Kim, Y. M. and Hong, B. Q. (1992). Age and growth of 
silver pomfret (Pampus argenteus) in Korean waters. 
Bull.Nat. Fish. Res. Devel. Ag. (Korea), 46: 31-40. 

Luo, B. ; Lu, J. ; Lan, Y.; Huang, S.; Zhu, D. and Kong, X. (1993). 
Population dynamics and life history patterns for main 
marine fishes in the coastal waters of China. Studia Marina 
Sinica,34: 123-138. 

Mahdi, N. (1962). Fishes of Iraq. Ministiy of Education, Baghdad, 82 
pp. 

Margolis, L. and Arthur, J. R. (1979), Synopsis of the parasites fishes 
of Canada. Bull, Fish. Res. Board of Canada, 179: 1-269. 

McDonald, T. E. and Margolis, L. (1995). Synopsis of the parasites of 
fishes of Supplement (1978-1993). Canadian Special 
Publication of fisheries and Aquatic Sciences, 122: 1-265. 

Mirzayans, D. V. M. (1970). A case report of a cestode 
(Pterobothrvum) found in fish from Persian Gulf J. Vet. 
Faculty, Univ, of Tehran, 26: 43-48. 

Misra, K. S. (1947). On a second collection of fish from Iraq. 
Records of the Indian Museum, £5:115-127. 

Mohamed, A. M. and Ali, T. S. (1992). Fishery and ecology of silver 
pomfret, Pampus argenteus (Euphrasen) in the north­
western Arabian Gulf. Jpn. J. Agr. Res., 2: 27K283. 

Moravec, F. ; Urawa, S. ; Coria, C O . (1997). Hysterothylacium 
patagonense n. sp. (Nematoda: Ariisakidae) from 
freshwater fishes in Patagonia, Argentina, with a key to the 
species of Hysterothylacium in American freshwater fishes. 
Syst Parasital, 35:31-38. 

Morgan, G. R. (1981). The use of catch variation in the assessment of 
some fish stocks in Kuwait. In: Mathews, C.P. (Ed.) Marine 
Science Capabilities of the Kuwait Institute for Scientific 
Research, 10 pp. 



302 Babija AI-Behbehani 

Morgan, G. R. (1982). Preliminary stock assessment of zobaidy, 
Pampus argenteus. In: Mathews, C.P. (Ed.) Final Report. 
Proceedings. Third Shrimp and Fin Fisheries Management 
Workshop, Fin Fisheries Session, 4-5 December 1982. 
V.olume, 2:296-313. 

Morgan, G. R. (1985). Stock assessment of the pomfret (Pampus 
argenteus) in Kuwaiti waters. J. Con. Int.Explo. Mer, 42: 3-
10. 

Nalihas, F. M. and Sey, O. (1998). Chauhanotrema spiniacetabulum 
sp. n (Digenea: Waretrematidae) from Hemirhamphus 
marginatus (Forsskal) (Hemirhamphidae) from the Kuwaiti 
Coast of the Arabian Gulf. J. Helmith, Soc. Wash., (55(1): 6-
9, 5 figs. 

Nahhas, F. M. and Sey, 0. (2002). Digenetic trematodes from marine 
fishes off the coast of Kuwait, Arabian Gulf Superfamily 
Hemiuroidea. ActaZool. Acad. Sci. Hung. Budapest, 48 (1): 
1-20,4 figs, 4 tabs. 

Nahhas, F. M. ; Rhodes, D. Y. and Seeto, J. (1997). Digenetic 
trematodes of marine fishes from Suva, Fiji Family 
Hapiosplanchmdae Poche, 1926 rdescription of new species, 
a review and an update. Technical Report Marine Studies. 
The University of the South Pacific, 97(4): 1-87, 73 figs. 

Nahhas, F. M. ; Sey, O. and Nishimoto, R. (1998). Digenetic 
trematodes of marine fishes from the Kuwaiti Coast of the 
Arabian Gulf: Families Pleorchiidae Fellodistomidae, and 
Cryptogonimidae. with a description of two new species. 
Neoparacryptogonimus sphericus and Paracryptogonimus 
rarnadani J. Helminth. Soc. Wash., 6"5(2): 129-140, 8 figs. 

Nikolaeva, V. M. (1985). Trematodes - Didymozoidae fauna, 
distribution and biology In: Hargis W., Jr. (Ed.) Parasitotogy 
and pathology of marine organisms of the World Ocean. 
Parasitol pathol. marine Nat. Ocea. Atm. Admin. Seattle, 
USA. Pp: 67-72. 



STUDIES ON HYSYTEROTHYLACIUMSF. (NEMATODA: 303 
ANISAKIDAE) INFECTING KUWAITI FISHES.  

Parukhin, A. M. (1989), '[Parasitic worms of bottom fishes of th 
Southern Seas] 156 pp., 67 figs, 10 tabs. Naukova Dumka, 
Kiev, (Russian). 

Pati, S. (1980), Food and feeding habits of silver pomfitt Pampus 
argenteus (Eupharasen) from Bay of Betigal-dth a note on 
fishery- Indian J. Fish., 27: 244-256, 

Petter, A.J. and Sey,0.(1997): Nematode parasites of marine fishes 
from Kuwait, with a description of Cucullanus irachinoti 
n.sp. from Trachinotus blochi. Zoosystema, 79:35-59,11 
figs. 

Regan. T. (1905). On the fishes from the Persian Gulf, the Sea of 
Oman, and Karachi, collected by F. W. Townsend. J. 
Bombay Nat. Hist. Soc, 16: 318-333. 

Rege, M. S. (1958). A study of the stromateid fishes of Bombay. 
PhD thesis, University of Bombay 

Santos, C, P. and Gibson, D. I. (1998). Apharvngotrcma lenti, n. sp., 
a new anenterotrmatid trematode from the gall-bladder of 
sonic Amazonian bats with comments on Anenterotrema 
Stunkard, 1938 and Apharyngoirema Marshall and 
Millerl979. Syst.Parasitol., 47:149-156. 

Saoud, M. F. A. Ramadan, M. M. and Al-Kawari, K..S. R. (1986), 
Helminth parasites of fishes from t he Arabian Gulf. 2. 
The digenetic trematode genera Harnacreadium Linto. 1910 
and Cainocreadium Nicoll, 1909. Qatar Univ. Sci. Bull, 6\ 
231-245. 

Saoud, M. F. A. Ramadan, M. M. and Al-Kawari, K. S. R. (1987). 
Helminth parasites of fishes from the Arabian Gulf. 3. 
On Pseudoplagioporus micr orchis Yamaguti, 1942 
(Digenea: Opecoelidae). Qatar Univ. Sci Bull., 7: 171-178. 

Saoud, M. F. A, ; Ramada,M. M. and Al-Kawari, K. S. R. (1988a). 
Helminth parasites of fishes from the Arabian Gulf. 4. On 
Allacanthochasmtis ludani n. sp. and Metadena leilae 
Nagaty, 1957 (Digenea: Cryptogonimidae). Qatar Univ. Sci. 
Bull, 8:161-172. 



304 Bahija Al-Behbehani 

Saoud, M. F. A. ;Ramada, M, M. and Al-Kawari, K. S. R. (1988b). 
Helminth parasites of fishes from the Arabian Gulf. 5. 
Helicometrina qatarensis n. sp. (Digenea: Opecoelidae) and 
Stephanostomum nagaiyi n. sp. (Digenea: Acanthocoipidae), 
parasites of Epinephelus spp. from Qatar waters. Qatar 
Univ. Sci. Bull., 5:173-185. 

Saoud, M. F. A. ; Ramadan, M M. and Al Kawari, K. S. R. (1989). 
Helminth parasites of fishes from the Arabian Gulf VI-On 
three species of digenetic trematodes: Prosorhynchus 
epinepheli Yamaguti, 1939; Paraproctotrema qatarensis n. 
sp. and Prosorchis breviformis Srivastava. 1936. Rivistadi 
Parassitologia. Roma, 5: 79-85, 4 figs. 

Sey, 0. (1996). Description of Bianium arahicum sp. n. (Trematoda. 
Lepocreadiidae) from the pufferilsh, Lagocephalus lunaris 
(Bloch et Schneider, 1801) in Kuwait and a review of the 
genus Bianium Stunkard, 1930. Parasitologia Hungarica. 
Budapest, 28(1995): 13-20, 1 fig. 

Sey, O. and Nahhas, F. M. (1997). Digenetic trematodes of marine 
fishes from the Kuwait coast of the Arabian Gulf Family 
Monorchiidae Odhner, 1911. J. Helminth. Soc. Wash. 64(1): 
1-8,4 figs. 

Sey, O. and Petter, A. J. (1998). Prevalence of ascaridoid larvae in 
Kuwait food fishes. Kuwait J. Sci. Eng. 25(2): 435-441 (1 
fig., I tab, J. 1928e). 

Sey, O. ; AI-Gaith, L. and Nahhas,F. M. (1998). Scanning electron 
microscopy study of a copulating tnonorchiid (Trematoda: 
Digenea). J. Helmninth. Soc. Wash., 65(2): 243-245,4 figs. 

Shalaby, 1. M. 1. and Hassanine, R. M. E. (1997a). Progyliauchen 
sigani n. gen. n.sp. (Trematoda, Digenea :6pitholebetidae) 
from red sea fishes; as described by light and scanning 
electron microscopy. J. Egypt Ger, Soc. ZooL, 22(D): 15-
27. 



STUDIES ONHYSYTEROTHYLACIUMSY. (NEMATODA: 305 
ANISAKTOAE) INFECTING KUWAITI FISHES.  

Shalaby, 1. M. 1. and Hassanine, R. M. E. (1997b). Cruptaceta-bulum 
aegyptensis n. gen. n.sp. (Trematoda; Digenea 
:Opitholebetidae) from a red sea fish; as described by light 
and scanning electron microscopy. J. Egypt. Ger. Soc, Zool., 
24(D): 247-259 

Siddeek, M. S. M. ; Fouda,M. M. and Herrnosa, G. V.; Jr. (1999). 
Demersal Fisheries of the Arabian Sea, the Gulf of Oman 
and the Arabian Gulf, Estuarine, Coastal and Shelf — 
Science [Estuar .. Coast — Shelf- ScL 49\ pp. 87. 

Siyasubramaniam, K. and Ibrahirm. M. A. (1982), Common fishes of 
Qatar. Scientific Atlas of Qatar. Maitie Science Department, 
University of Qatar, 2-/^:1-172. 

Soliman, F. M. and AL-Damarany, M (1995). Prevalence of 
helminth infection among some Nile fishes in relation to 
some biological aspects. J. Egypt. Ocr. Soc. Zool., (16D): 
253-275. 

Tareen, I. U. (1981). Major disease in marine aquacultutre and 
effective method In marine control. In: Mmnasah, J.T. and 
Briskey, E.l. (Eds). Advances in food producing system for 
arid and semiarid lands Academic Press, New York. pp. 
1053-1081. 

Taskinen, J. Valtonen, E. T. and Gibson, D. I. (1991). Studies on 
bucephalid digeneans parasitising molluscs and fishes in 
Finland. I. Ecological and experimental studies. Syst. 
Parasitol.,iP: 81-94. 

Torres, P. ; Andrade, P. and Silva, R. (1998). On a new species of 
Hysterothylacium (Nematoda-Anisakidae) from Cauque 
mauleannm (Pisces: Atherinidae) by Brightfield and 
Scanning Electron Microscopy. Mam. Inst. Osw. Cruz (On 
line), Vol. 93(6). 

Valtonen, E. T. and Gibson, D. I. (1997). Aspects of the biology of 
diplostomnid metacercarial (Digenea) populations occurring 
in fishes in different localities of Northern Finland. Ann. 
Zool.Fennici, 34: 47-59. 



306 Bahija Al-Behbehani 

Waldock, M. and Algoet, M. (2002). The results of the recent fish 
Kill investigation by the EPA and CEFAS: Why monitoring 
chemicals is not enough to protect sensitive ecosystems. Int. 
Conf. Coast. Zone Manag. Devel. (18-20 March 2G02), 
State of Kawait, 7:53 1-70. 

Wayland, M. T. ; Gibson, D. I. and Sornmerville, C. (1997). 
Echinorhynchus trachyrhynci n. sp. (Acanthoccphala: 
Echinorhynchidae) from macround fishes of the northeast 
Atlantic. Syst. ParasitoL, 37: 5966. 

Wayland, M T. ; Gibson, D. I. and Sornmerville, C. (1999). 
Echinorhynchus brayi n. sp. (Acanthocephala: 
Echinorhynchidae) from Pachycara crassiceps (Rou 1 e) 
(Zoarcidae), a deep-sea fish, Syst. PaiasitoL, 43\ 93-101. 

Wootton, R. J. (1990). Ecology of teleost fishes. Chapman and Hall. 
Fish and Fisheries Series, 1\ 404 pp, 



T
ab

le
 (

1)
: R

at
e 

of
 H

ys
te

ro
th

yl
ac

iu
m

 i
nf

ec
tio

n 
of

 m
al

e 
an

d 
fe

m
al

e 
fis

he
s 

in
 K

uw
ai

ti 
w

at
er

s 
(D

ec
em

be
r 

20
01

- 
N

ov
em

be
r 

20
02

) 

Pa
m

pu
s 

ar
ge

nt
eu

s 
Ep

in
ep

he
lu

s 
ta

uv
in

a 
Lu

tja
na

 m
al

ab
ar

ic
us

 

se
as

on
 

To
t. N
o 

m
al

e 
%

 
fe

m
ale

 
%

 
To

t. 
N

o 
m

al
e 

%
 

fe
m

ale
 

%
 

To
t. 

N
o 

m
al

e 
%

 
fe

m
ale

 
%

 

W
in

te
r 

9 
4 

-
5 

-
16

 
14

 
-

2 
-

11
 

7 
-

4 
-

Sp
rin

g 
18

 
3 

-
15

 
6.

7 
16

 
14

 
-

2 
-

24
 

17
 

11
.8

 
7 

14
.3

 
Su

m
m

er
 

-
-

-
-

-
31

 
13

 
-

18
 

-
33

 
15

 
20

 
18

 
22

.2
 

Fa
ll 

10
 

2 
-

8 
-

8 
8 

-
-

-
10

 
1 

10
 

-
-


