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ARTICLE INFO  ABSTRACT 
 

Total prevalence of parasites infection among all fish species investigated was 64.62%. Mugil 
cephalus recorded highest prevalence of infection with 40.85%. Four external parasites were 
found in gills of most fish species collected from the study area, these were Ganthia sp., Aella sp., 
Lepeophtheirus sp., Lernanthropus sp. and Lepeophtheirum sp.. Two helminthes parasites 
Sclerocolum sp. and Procamallnus sp. were reported inside the intestinal tract of some examined 
fishes. The parasites Ganthia sp. and Lernanthropus sp. were infested the gills of the following 
fish species: Plectorhynchus schotaf, Upeneus vittatus, Epinephlus summana, Hipposcarus harid, 
Mulloidichthys vanicolensis, Rhinecanthus assia, Scombroides lysine, Crenidens crenidens, and 
Caranx bajed. The examination of the infected intestine of M. cephalus, Chanos chanos and 
Siganus rivulatus revealed presence of heavy infection with Sclerocolum sp. and Procamallnus sp. 
parasites. Also Cymothoa sp. were recorded in mouth roof and gills of M. cephalus. The 
examination of infected intestine of M. cephalus revealed the presence of heavy infection with the 
Sclerocolum sp. and Procamallnus sp. parasites with prevalence of 17.5% and 22.5 %, 
respectively. The ectoparasites Ganthia sp., Aella sp., Lernanthropus sp. and Cymothoa sp. were 
recorded for the first time in fishes from the Sudanese Red Sea coast. 
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INTRODUCTION 
 
Sudan has a total coast line of 853 km, and a continental shelf area of 
22 300 km2, its territorial rights on the Red Sea extend to an 
Exclusive Economic Zone (EEZ) of 91 600 km2. These waters are 
rich in fisheries resources and also possess abundant coral 
populations. They have the following fundamental characteristics: 
The biological resources of the Sudan’s offshore waters between the 
shelf area and the 200 nautical mile EEZ have been considerably 
tapped, though not to their full capacity. Expansion in fishery 
exploitation is, however, bound to remain on the increase as more 
pressure is exerted on the fishery by market forces. Indicative of this 
trend is the observation that over the years an increasing number of 
fishing vessels, of greater deadweight tonnage, have been registered 
to operate on the Red Sea territory of the Sudan (FAO, 2020). The 
Sudanese marine fishery is largely coastal in nature and employs 
mainly traditional gear, traditional craft such as papyrus rafts and 
dugout canoes, and traditional harvesting techniques, whereas the 
marine commercial fishers use purse seiners and small- and medium-
size trawlers to exploit the resources within and beyond the 
continental shelf area. In 2017, 2 330 small boats were reported, 
against 605 engine powered vessels, for fishing communities a total  

 
 
of 6 300 marine coastal fishers were active in 2016 (FAO, 2020). 
Sudan Red Sea coast is Classified as pollution free, rich in minerals, 
high tourism potential such as the Sanganeb atoll, and other 
promising fishing and diving sports sites .There are about 309 species 
of fishes in Sudan Red Sea 64 species of these are commercial fishes 
.Many studies were conducted in the Sudanese Red Sea coast, which 
recorded all dominant commercial fishes (Farah, 2008). 
Acanthocephalans were reported in siganid and scombrid fishes in 
Sharm El- Sheikh Coast, South Sinai (Hassanine, 2006). 
Ultrastructure and genetic diversity of two Sclercollum infected 
siganid and lutianid fishes in Red Sea, Egypt were studied by Abdou 
and Mahfouz (2006). Sclerocollum sp. were reported for the first time 
from Suakin  at the  Sudanese Red Sea coast by Salah Eldeen et al. 
(2014). Many studies in fish parasites in the Sudanese Red Sea coast  
were conducted; Salah Eldeen et al. (2012) studied the  effect of 
helminthes parasites on S. rivulatus collected from two sites 
(Dongnab and Suakin), Mohammed et al. (2017) found nematode 
parasite in E. microdon fish  that collected from the Sudanese Red 
Sea coast. Parasitic crustaceans present diversity estimated as around 
5,400 species (Poulin and Morand, 2004; Luque et al., 2013). 
Copepods were a common component of the ectoparasite 
assemblages of fishes, and some copepods like caligids, 
lernaeopodids, hatschekids, and lernanthropids were dominant among 
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parasitic copepods of fishes (Ho et al, 2011). Gnathiid isopods are 
ubiquitous marine and estuarine ectoparasites of teleosts and 
elasmobranchs (Smit and Davies, 2004). All known Gnathiid life 
cycles consist of three parasitic juvenile stages that moult into non-
parasitic, sexually dimorphic adults becoming pranizae (Smit and 
Davies, 2004). The family Cymothoidae contains about 500 species 
that parasitize fish; Cymothoid isopods are obligate fish parasites, 
occurring in all oceans with the exception of polar waters. The family 
is primarily marine, with limited occurrence in African and Asian 
freshwaters, but with moderate diversity in tropical South American 
river systems, notably the Amazon and its tributaries. (Ravichandran 
et al., 2009; Rajkumar, 2004; Ravichandran, 2007; Rameshkumar and 
Ravichandran, 2010, Rameshkumar et al., 2011). The objective of 
this work is to investigate the occurrence of fish parasites in fishes 
collected from Daim Mayo lagoon, Red Sea coast, Sudan. 
 

MATERIALS AND METHODS 
 
The study site: The Study was conducted in Daim Mayo lagoon 
located at the end of Port Sudan harbor which is a natural inlet 
extending from the sea to inland about 5 km long with  1 km width , 
ending into a shallow lagoon with depth ranging between 3-5meters. 
 

 
 

Fig. 1. The study area. Modified from www.flashearth.com, (2015) 

 
Fish sampling: 164 fishes were collected randomly via gill net with 6 
cm mesh size and of 4 to 5 m length twice a month, collection was 
carried during early morning, fishes were identified according to 
Randall (1983) and Froese and  Pauly  (2010). 
 
Fish external examination: Small amount of mucus was gently 
scraped from the skin behind the pectoral fins and the base of the tail 
and from any lesions. Smear of the mucus was added onto a clean 
microscope slide with a drop of water and a coverslip; the slides were 
examined under the microscope (Model: LEICA DM 750 with 
camera). Smear samples were also taken from any areas of 
discoloration or where scales are raised or sloughed. This method can 
also be used to collect samples from the nose openings and the oral 
cavity (Piasecki et al., 2004). 
 
Fish internal examination: The body surface was disinfected with 70 
percent alcohol then an incision was made above the pectoral fin and 
cut along the swim bladder to the vent using either sterile scissors or a 
scalpel flamed in alcohol. The body wall may be held back or 
completely removed. Cutting was done carefully so not to damage or 
rupture any internal organs. In small fish the entire intestine was 
examined using the dissecting microscope. In large fish a scraping of 
the intestinal contents was made (Bartholome, 2003).  
 
Calculation of infection rate: The infection rate was estimated 
according to formula mentioned by Akinsanya et al, (2008): 
 
Infection rate =    Number of infected fish 
                               The total number of fish  
 
Identification of fish parasites: External parasites Ganthia sp., Aella 
sp. and Lernanthropus sp. were identified following Smit et al., 2006, 
Johnson, 2004 and Sabri and Shaharom, 2008, respectively. 

Cymothoa sp. parasites were identified following: Brandt and Poore, 
2003 keys. Helminth nematode and Acanthocephalus parasites were 
identified using the key of Fuscoo and Overstreet (1979) and Schmidt 
and Paperna (1978), respectively. 
 

RESULTS AND DISCUSSION 
 
Four external parasites were detected in gills of most fish species 
collected from the study area, these were Ganthia sp., Aella sp.,  
Lepeophtheirum sp. and Lernanthropus sp., Lepeophtheirum sp. and 
two helminth parasites Sclerocolum sp. and Procamallnus sp. were 
reported inside the intestinal tract of some examined fishes. 
 

 
 

Plate 1. Anterior  part of the body of adult nematode 
Procamallussp. Parasite 

 

 
 

Plate 2. Posterior part of the body of adult nematode 
Procamallussp. Parasite 

 

 
 

Plate 3. Anterior  part of the body of Adult acanthocephalan 
Sclerocolumsp. parasite 

 

Infection rate among fish species: Total number of fishes examined 
in this study was 164 fishes. Total prevalence of parasites infection 
among all fish was 64.02 %, However M. cephalus fish recorded 
highest prevalence of infection with 40.85 % , S. rivulatus recorded 
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3.70%,C. ignobilis 3.5%, R. kanagurta and P. gaterinus 2.44%. M. 
vanicolensis, L. harak, C. fulvoguttus, C. crenidens 1.22%. While C. 
trilobatus, H. harid, S. lysine, C. bajed, U. vittatus, P. schotaf 
recorded 0.6%. 
 

 
 

Plate 4. Posterior end of the body of acanthocephalan 
Sclerocolum sp. parasite 

 
Total prevalence of parasites infection: The examination of infected 
intestine of M. cephalus revealed presence of heavy infection with the 
Sclerocolum sp. and Procamallnus sp. parasites with prevalence of 
17.5% and 22.5 %, respectively, also infection with Cymothoa sp. 
was recorded in mouth roof and gills of M. cephalus with prevalence 
of infection about 83.75%. On  the other hand Ganthia sp. and Aella 
sp. parasites  were found in gills with prevalence of infection 7.5%  
and 0.6% respectively, plate(5), (6) and plate(12).  
 

 
 

Plate 5. Anterior part of the body 
of Gnathiasp. parasite 

Plate 6. Posterior part of the body 
of   Gnithiasp. parasite 

 

 
 

Plate 7. Ventral view of the Cymothoa sp parasite. 
 
Investigation of infected intestine of C. chanos showed presence of 
Sclerocolum sp.  with prevalence of 100%.  Fish species C. crenidens 
was infected with Gnathia sp. and Lernanthropus sp. in the gills, 
however, Procamallanus sp. were also recorded in the intestine of the 
fish. Gnathia sp. and Lernanthropus sp. were detected in the gills of 
P. gaterinus fish, Plate (11) and (12).  

 
 

Plate 8. Dorsal view of the Cymothoa sp. parasite 
 

 
Plate 9. Anterior part of the body of Lepeophtheirum sp 

 

 
 

Plate 10. Posterior part of the body of Lepeophtheirum sp 
 

Gnathiid isopods are ubiquitous marine and estuarine ecto-parasites 
of teleosts and elasmobranchs (Smit and Davies, 2004). The parasites 
Ganthia sp. and Aella sp. were detected in gills of the following fish 
species: P. schotaf, U. vittatus, E. summana, H. harid, M. 
vanicolensis, R. assia, S. lysine and C. crenidens, C. bajed similar 
findings were reported by (Ho and Nagasawa, 2001).  Cymothoa sp. 
was also recorded in mouth roof and gills of M. cepahlus. 
Cymothoidae were also reported from Algeria, however, the majority 
being widely distributed in the Mediterranean (Ramdane et al, 2007). 
The   ecto- parasites Ganthia sp., Aella sp., Lernanthropus sp. and 
Cymothoa sp. were recorded for the first time in fishes from the 
Sudanese Red Sea coast. In the present research, fish were caught by 
barrier net and examined in the field at the least possible time after 
capture in order to avoid significant changes. Williams et al. (1991) 
showed that certain methods of capture (traps or nets) result in 
significant stress to fish. Such stress causes regurgitation and 
contributes towards the expelling of some intestinal helminthes. 
According to Mackenzie and Gibson (1970), the migration of 
parasitic helminthes along the gastrointestinal tract of fish, during 
periods of starvation or after death, may also affect their normal 
distribution. Two helminthes parasites were seen in the intestine of M. 
cephlus: these were Acanthocephalan Sclerocollum sp and 
Procamallanus sp. Salah Eldeen et al. (2012) reported presence of 
Procamalanus sp. inside the intestine of S. rivulatus.  Fusco and 
Overstreet, (1979); Ben-Tuvia et al., (1973); Dzikowskiet al, (2003) 
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and  Hassanine and Al-Jahdali, (2007) reported significant increase 
prevalence of gut helminthes nematodes Procamallanus elatensis and 
Cucullanus  sigani in the wild rabbit fish in the Gulf of Aqaba, Red 
Sea. Schmidt and Paperna, (1978); Diamant (1989); Hassanine et al 
(2007) and Abdou and Mahfouz, (2006) reported significant increase 
prevalence of gut helminthes Sclerocollum sp infected wild rabbit fish 
in the Gulf of Aqaba, Red Sea. Salah Eldeen et al. (2016) examined 
samples of S. rivulatus, the Acanthocephalan Sclerocollum sp. were 
recorded in the interior and posterior intestine of the fish.  
 

 
 

Plate 11. Aellasp. parasite 
 

 
 

Plate 12. Posterior part of the bodyof Lernanthropussp. parasite 
 
Although the fishes examined showed high intensities of parasites 
infection, never the less no pronounced symptoms of disease were 
observed. Abdou and Mahfouz (2006) stated that Sclerocollum sp. 
predominated in posterior region of intestine appeared swollen with 
anterior ends of some worms projecting into the peritoneal cavity and 
enclosed in a connective tissue capsule at site of proboscis 
attachment, the surface of intestine appeared thickened and with high 
mucus. 
 

REFERENCES 
 
Abdou, E. N. and Mahfouz, M. E. 2006. Ultrastructure and genetic 

diversity of two Sclercollum (Acanthocephala) species infecting 
siganid and lutianid fishes from Red Sea, Egypt. J. Egy. Soci. 
Parasitol. 36(3): 1035-1056. 

Akinsanya, A. Hassan, A. and Adeogun, A. O. 2008. Gastrointestinal 
Helminth Parasites of the fish Synodontis clarias (Siluriformes: 
Mochokidae) from Lekki lagoon, Lagos, Nigeria. Rev. Biol. 
Trop. (Int. J. Trop. Biol. Vol. 56 (4): 2021-2026. 

Al-Kawari, S. R. K.; Saoud, A. M. F. and Ramadan, M. M. 1996. 
Biodiversity of helminthes of fish in Arabian Gulf, with special 
reference to digenetic trematodes and cestodes. GatarUniv. Sci. 
J. 16(1): 141-153. 

Bartholome, J. L. 2003. Salmonid ceratomyxosis. In: Suggested 
Procedures for the Detection and Identification of Certain 
Finfish and Shellfish Pathogens. Blue Book, 5th Edition. 
Volume: 2. Fish Health Section, American Fisheries Society. 

Ben-Tuvia, A;Kissil, G. W, and Popper, D. (1973). Experiments in 
rearing rabbit fish, Siganus rivulatus in sea water. Aqua.1: 359- 
64. 

Benz, G.W.; Z. Kabatata and Buliard.S.A.2000. Margolisius 
abditusn. gen., n. sp. (Copepoda: Lernaeopodidae) from gill 
lamellae of a remora (Remora remora) collected in the Gulf of 
California. J. Parasitol., 86: 241-244. 

Boxshall,G.A. 2004 An Introduction to Copepod Diversity .the Ray 
Society andover.UK.966pp. 

Brandt, A. and Poore, G.C.B. 2003. Higher classification of the 
flabelliferan  and related Isopoda based on a reappraisal of 
relationships. Invert. Syst. 17: 893– 923. 

Diamant, A., 1989. Ecology of acanthocephalan Sclerocollum 
rubrimaris Schmidt and Paperna, 1978 (Rhadinorhynchidae: 
Gorgorhynchinae) from wild populations of rabbit- fish (genus 
Siganus) in the northern Red Sea. J. Fish. Biol. 34: 387-397. 

Dzikowski, R.; Paperna, I. and Diamant, A.2003.Multi -annual 
changes in the parasite communities of rabbit fish  S.rivulatus 
(Siganidae) in the Gulf of Aqapa , Red Sea .J. of Helgoland 
Marine Research. Vol.57.No.3-4:228-235. 

FAO, 2020: Fishery and Aquaculture Country Profiles; the Republic 
of the Sudan. 

Farah, O. M 2008.The bathymetry, Oceano graphy and bottom 
sediments of Dongonab bay, Red Sea, Sudan. Ph.D. thesis, 
University of Delaware, Newark, Delaware,U.S.A. 

Froese, R. and Pauly, D. 2010. “Fish base”, World Wide Web 
electronic publication www. Fish base. Org, version 1/2010. 

Fusco,A.C.and Overstreet, R.M. (1979). Two camallanidsnematodes 
from red sea fishes including Procamallanus elatensis sp.  Nov 
from siganid. J. Nat. Hist. 13: 35-40. 

Hassanine, M and Al-Jahdali, M. O. 2007.“Ecological comments on 
the intestinal helminthes of the rabbit fish 
Siganusrivulatus(Teleostei, Siganidae) from the north Red 
Sea,”ActaParasitologica, Vol. 52, No. 1: pp. 278-285. 

Hassanine, M. El- S. R. 2006. Acanthocephalans from Red Sea fishes. 
Family Cavisomidae Meyer, 1932: the seasonal – cycle of 
Diplosentisnudus (Harda, 1938) Pichelin and Cribb, 2001in a 
definitive fish host, and a comment on Sclerocollum, Schmidt 
and Paperna, 1978. Acta Parasitol.. 

Ho, J.S and Nagasawa, K 2001. Why infestation by Lepeophtheirus 
salmonis (Copepoda: Caligidae) is not a problem in the coho 
salmon farming industry in Japan. J. Crustacean Biol. 21: 954-
960.     

Ho, J.S.; Lin, C.L and Chen. S.N 2000 Species of Caligus Muller, 
1785 (Copepoda: Caligidae) parasitic on marine fishes of 
Taiwan. Syst.  Parasitol. 46: 159-179. 

Ho, J.S.; Liu, W.C. and Lin, C.L. 2011. Six species of the 
Lernanthropidae (Crustacea: Copepoda) parasitic on marine 
fishes of Taiwan, with a key to 18 species of the family known 
from Taiwan. Zoological Studies, 50(5): 611-635. 

Johnson, S.C.; Treasurer, J.M. Bravo, S.; Nagasawa K  and Kabata, 
Z.  2004. A Review of the Impact of Parasitic Copepods on 
Marine Aquaculture. Department of Fisheries and Oceans, 
Pacific Biological Station, Nanaimo, Canada. 321-1661. 

Kabata,Z.1979.Parasitic copepod a of British fishes ray society , 
London. 

Luque, J.L.; Vieira, F.M.;Takemoto.; R.M.;Pavanelli, G.C and  Eiras, 
J.C. 2013 Checklist of Crustacea parasitizing fishes from Brazil. 
Check List. 9(6): 1449-1470. 

Mackenzie, K. and Gibson D. I. 1970. Ecological studies of some 
parasites of plaice, Pleuronectesplatessa L. and flounder 
Platichthysflesus (L.). In: (Eds. A.E.R. Taylor and R. Müller) 
Aspects of fishparasitology.BlackwellScientificPublications, 
Oxford. 

Mohammed, S. Y, Abdelrhman, N. M. , Masri, M, A, Ibrahim, M. 
Y.(2017). Histopathological changes in the intestines and gonad 
of grouper fish Epinephelus microdon infected with nematode 

55690                   Hala Khidir Hassan Osman et al., Parasites occurrence in fishes collected from daim mayo lagoon at the sudanese red sea coast 
 



parasites, Red Sea Coast, Sudan. Red Sea University Journal of 
Basic and Applied Science. Vol (2) Special Issue (2). 

Moravec, F. (2006). Dracunculoid and Anguillicoloid Nematodes 
Parasitic in Vertebrates. Academia, Prague, 634 pp. 

Piasecki, W.; Goodwin, A.E.; Eiras,  J.C  and Nowak, B.F. 2004. 
Importance of copepoda in freshwater aquaculture. Zoolog. 
Studies, 43(2): 193-205. 

Poulin, R and  Morand, S. 2004 .Parasite biodiversity. Washington, 
Smithsonian Institution Press. USA. 

Rajkumar, A (2004). Fishery and some aspects of population 
dynamics of goatfish Upeneus vittatus (Forskal) off 
Visakhapatnam J. Mar. Biol. Ass. India, 46 (2): 192 – 197. 

Ramdane, Z.; Bensouilah, M.A, Trilles, J.P, 2007 .The Cymothoidae 
(Crustacea: Isopoda), parasites on marine fishes, from Algerian 
fauna. Belg J Zool. 137(1):67–74. 

Rameshkumar, G. and Ravichandran, S. 2010. New host record 
Rastrelliger kanagurta, for Nero cilaphaeo pleura parasites 
(Crustacea, Isopoda, Cymothoidae). Middle-East J. Sci. Res., 5: 
54–56. 

Rameshkumar, G.;Ravichandran,S.and Trilles,J.P. 2011.Cymothoidae 
(Crustacea, Isopoda) from Indian fishes, Actaparasit.56 (1): 78-
91. 

Randall, JE. (1983). Red Sea Reef Fishes, London: IMMEl Publ. Co. 
pp. 192. 

Ravichandran, S. (2007). Infestation of isopod parasite Lironecapuhi 
in slender needle fish Strongyluraleiura. Res. J. Parasit., 2: 87–
93. 

Ravichandran, S.; Ravichandran, G.; Rameshkumar and K. 
Kumaravel 2009 Variation in the Morphological Features of 
Isopod Fish Parasites. J.of Fish and Marine Sciences 1 (2): 137-
140. 

Ravichandran, S; Rameshkumar, G, Balasubramanian, T. 2010 
Infestationof isopod parasites in commercial marine fishes. J 
Parasit Dis O.Cuviei. 34(2): 97-98. 

Sabri, S. and Shaharom, F. 2008.Morphological and infection study 
of Lernanthropidae on the gill of cultured seabass. The 7th 
symposium on diseasesin Asian aquaculture (abstract). pp 100. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Salah Eldeen Y.M.H, Omer F. Idris, Murwan, K. Sabahelkhier.  2012. 
Pathological Studies on the Small Intestine of Wild Rabbit Fish 
(Siganus rivulatus) Infected by Helminthes Parasite 
(Procamallanus Sp) in Red Sea Coast Area, Sudan. Journal of 
Asian Scientific Research, Vol.2, No.3, pp.132-140. 

Salah Eldeen, Y.M.H.; Omer F. Idris.;  Murwan, K and Sabahelkhier   
2014.Histopatholgical alteration in small intestine of of Rabbit 
Fish (Siganusrivulatus) Infected by Helminthes Parasite 
(Sclerocollum sp.), Red Sea Coast. Sudan International Journal 
of Environment. Vol.3, Issue-2. 

Schmidt, G. D and Roberts.L.S. 2005. Foundations of Parasitology, 
7th ed. McGraw- Hill Publishing Company, New York, New 
York, 702 p. 

Schmidt, G.D. and Paperna, I. 1978.Sclerocollum rubrimaris gen. et 
sp. n. (Rhadinorhynchidae: Gorgorhynchinae), and other 
Acanthocephala of marine fishes from Israel. J.Parasitol.64: 
846–850. 

Smit, N.J. and Davies, A.J. 2004 The curious life-style of the parasitic 
stages of gnathiid isopods. Advances in Parasitology.58: 289–
391. 

Smit, N.J.; Grutter, A.S.; Adlard, R.D and Davies, A.J. 2006 
Hematozoa of teleosts from Lizard Island, Australia, with some 
comments on their possible mode of transmission and the 
description of a new hemogregarine species. Journal of 
Parasitology. 92:778–788. 

Stewart, C., S.; Johnohnson, S.; Treasurer, K.; Bravo, K.; Nagasawa, 
Z and Kabata. 2004 A review of the impact of parasitic copepods 
on marine aquaculture. Zool. Stud. 43: 229-243. 

Stewart, C., S.; Johnohnson, S.; Treasurer, K.; Bravo, K.; Nagasawa, 
Z and Kabata. 2004. A review of the impact of parasitic 
copepods on marine aquaculture. Zool. Stud. 43: 229-243. 

Williams, E. H.; Bunkley-Williams L.; Dowgiallo M .J.; Dyer W. G. 
1991. Influence of collection methods on the occurrence of 
alimentary canal helminth parasites in fish. J. Parasitol. 77: 
1019-1022.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

******* 

55691                                    International Journal of Development Research, Vol. 12, Issue, 04, pp. 55687-55691, April, 2022 

 


