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A B S T R A C T  
Background: Crimson Snapper species Lutjanus erythropterus is one of the most important species that have successfully cultured in Asia 
particularly in Malaysia, Thailand and Philippines etc. Commonly this species is exposed to the disease outbreak due to the poor cultured 
management. In Malaysia, this species is commonly infected by marine capsalid monogenea in a genus of Benedenia. Previous study have 
been identify the species that commonly infest this fish called Benedenia lutjani. Objective: This study objectively to report and describe 
the morphological characteristics of Benedenia sp. and Neobenedenia sp. in a proper identification. Results: In this study, 10 mount-slide 
of specimen which selected 5 slide each for Benedenia sp. and Neobenedenia sp. respectively. The mounted slide were measured and 
observed to describe the species of these parasites. Neobenedenia sp. show the bigger size as compared to Benedenia sp. respectively. The 
important part of the morphological characteristic was draw and identified to update the proper data for this species. The size and 
arrangement part of reproductive organs are the important part that differentiate the species of both ectoparasites. Both of species were 
identifying by referred to the experts and previous related journals. There is limitation for this study because of the samples of parasites is 
collected only at certain season of the year. Conclusion: There are two main species of capsalid monogenea have been found during the 
study which is Benedenia sp. and Neobenedenia sp. The morphological characteristic of this two species of parasites have been determine 
in this study. There is much study have been carried out for this species of parasites in Malaysia. This is the first report of pathogenic 
capsalid monogenean from the south of peninsular Malaysia. 
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INTRODUCTION 

 
Cage-cultured and breeding technologies activities for marine species in Southeast Asia began in the 1970’s 

and expanded rapidly during the 1980’s. Lutjanus erythropterus, commonly known as the crimson snapper is 
widely distributed and common species that have been cultured in marine cage system. It is a marine fish native 
throughout the Indian Ocean and the tropical parts of the western Pacific Ocean, ranging from India through the 
entire Malay Archipelago to China, the Philippines, and Australia [10,12]. It is often captured in the East Sea 
and South Japan; most likely carried by the warm Black Current from the tropical areas of the Pacific Ocean [2] 
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and also have been cultured in the sea cage nowadays. Red Crimson Snapper is one of the important cultured 
species in Malaysia. There is lack of new updated information data study for this fish. Most of the species that 
commercial cultured in Malaysia are hybrid grouper and less attention have been given to the culture of this 
species.  

The development of cage culture activities has been associated with emergence of parasitic diseases [6]. 
Despite the serious problems arising in the cultured of marine finfishes, economic losses have not been 
quantified by the authorities. From previous observations on the current practices of aquaculture management in 
Southeast Asia, it is not possible to control parasites especially in the open system i.e; cage cultured systems. 
The overlapping generations of fishes in the culture system provide a pool of pathogens for any newly placed 
fish [9]. As anti-parasitic treatment of fish in cages is often impractical or expensive; parasitic diseases can have 
a serious economic impact on marine pen culture. Nevertheless, parasitic disease may not cause a direct loss due 
to fish mortality, but increase production costs through treatment. The common report of parasites that infested 
the cage-cultured species in Malaysia are capsalid monogeneans.  

Capsalid monogeneans presently are describes about 200 species in nine subfamilies and 44-46 genera [16]. 
This group of species is just like other ectoparasites which consumes a nutrition and food from it host body [4]. 
Marine monogenea is a class of plathyhelminthes were classified as parasitic mostly on external surfaces and 
gills of marine fishes [11]. Benedeniidae belonging to the family Capsalidae and categorized as pathogenic to 
the fish under cultured condition [3]. This group of parasites were commonly infected the cultured fish i.e. 
grouper, snapper and sea bass etc. The infection of these parasites can cause Benedeniasis disease [14]. This 
parasites are commonly found on the surface of the fish body, heavy infections can caused haemorrhages under 
epidermis. Previous study have been carried out that there are 4 common species that infected Malaysia cultured 
fishes and most of the species that abundance are Benedenia epinephali [14]. There are also reported the 
infestation of this parasites in Perak cage-culture area in 2014 [8]. This sample are collecting from crimson 
snapper cage-cultured in Johore. This study is necessarily to report the new case of capsalid monogenean 
parasites infestation in state of Johore, south part of peninsular Malaysia. This new report can be one of the 
pioneer data for aquaculturist to prevent the parasites and enhance their culture practise. This information 
particularly to increase the farmer fish production over the year. This study objectively to report and describe 
the morphological characteristics of Benedenia sp. and Neobenedenia sp. in a proper identification.  

 
Methodology: 

A total of 10 specimen were preserved in 70% ethanol before further process of staining and mounting. 
Well-specimens of parasites were selected and stained using standard procedure of staining. Commonly 
monogenea were stained with ammonium picrate but this marine monogenea are different with freshwater 
monogenea because this parasites have to stain using standard method for staining the digenea which is using 
modified carmine. Before staining process is carried out, mucus which was still attached to the body of the 
specimen had to be removed. As a first step staining, the specimens should be removed and inserted into a block 
cavity (cavity block). For staining, modified carmine solution was used. Specimens were dipped in the solution 
for one hour. The period of dipping is very important to ensure the specimen absorbs the colour of the solution. 
After soaking for an hour, the solution was removed and replaced with 70 % alcohol solution for 5 minutes. This 
step needs to be repeated 3 times and will be continued with 80 % alcohol solution for the next dipping process. 
Followed by 90 % alcohol solution also conducted in the same manner. After finishing the process of dipping in 
a solution of alcohol 70 % , 80 % and 90 % of which each solution was repeated 3 times dipping, put 100% 
alcohol solution for 2 minutes, bearing in mind that the specimens should not be dipped for too long to prevent 
shrinking. Next, the specimens were dipped in clove oil for clearing purposes. The specimens were dip in clove 
oil for an hour to clear up internal organ specimens for further identification studies.  Then sample were mount 
using Berland’s Method (Berland, 2005) for permanent mounting. Morphological identification was then carried 
out. 

 
RESULT AND DISCUSSION 

 
Two species of capsalid monogeneans were found in this study; Benedenia sp. and Neobenedenia sp. The 

parasite was flattened in shape with elongated body and all the important morphological characteristic were 
measured and draw in using microscope compound attached with Lucida camera respectively. Commonly for 
both species, two pairs of eyespot were present which situated in between of pharynx and pairs of sucker. 
Anterior eyespot are smaller compared to the posterior eyespot. Pharynx are consist with muscle-like structure. 
The Neobenedenia sp. posterior end of the body is opishaptor which consist marginal valve, opishaptor, 
accessory sclerite, posterior hamulus; and anterior hamulus (Figure 1). This species of Benedenia sp. in this 
study are closed to Benedenia lutjani because of their host of infection which is Lutjanus erythropterus. There is 
much research were done for this species especially for their proper identification study. Most of the previous 
research was just report the present of the parasites. This study was report the actual size and measurement of 
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the part of important morphological characteristic. The detailed measurement for Benedenia sp. and 
Neobenedenia sp. in this study can be referred to the Table 1.  

 
Table 1: The measurement of capsalid monogeneans in this study 

Parameter (µm) Neobenedenia sp. Benedenia sp.  
Total Length 310.4±38.5 207.6±20.3 
Maximum Width 213.1±30.9 83.6±5.4 
Haptor Length (Hp) 138.9±30.9 61.1±1.3 
Haptor Width (Hp) 128.7±38.9 44.5±2.0 
Anterior Hamulus Length (H) 34.2±13.1 15.0±2.4 
Posterior Hamulus Length (H) 21.9±5.5 9.3±.0.2 
Pharynx Length (P) 57.4±15.7 23.5±2.8 
Adhesive disc length (Ad) 51.5±9.5 31.9±1.9 
Adhesive disc width (Ad) 31.6±7.9 24.4±4.4 
Testis (Ts) 52.1±7.9 33.3±3.9 
Ovary (Ov) 51.3±10.8 14.8±4.5 
Eyespot (Es) 4 4 

 
This species of parasites commonly are more host-specific compared to the other capsalid monogenea 

species i.e, Benedenia epinephali and Benedenia hawaiensis which recorded infected 25 species of fish [5]. 
Nevertheless, this parasites attached at any site on the fish and more commonly invaded body surfaces but most 
of immature specimens then migrated to the pelvic fins [16]. Neobenedenia girallae, are introduce to the wide 
host range and it is possible role of amberjack Seriola dumerili importation is the main factors of the 
introduction of this parasites to Japanese fishes [13]. Hence, the infection of this parasite show the clinical sign 
such as haemorrhagic, necrosis of the gill tissues and abrasive lesions and this can results to the mortalities due 
to the suffocation [14]. Whittington and Ernst [16] mentioned that the development of the reproductive organs 
of B. lutjani corresponded with migratory movements on the host which parasite aggregation on the pelvic fins 
coincided with the development of functional male reproductive organs and some protandrous monogenean 
worms that possessed a vagina appeared to be inseminated. Figure 2(b) showed the testis and ovary of the 
parasites. 

 

 
 

Fig. 1: (A) Neoenedenia sp. and (B) Benedenia sp. schematic drawing; (Ad) Adhesive disc or Anterior portion; 
(P) Pharynx; (Mcs) Male copulatory organ; (Vr) Vitelline reservoir; (Vi) Vitellarium; (Ov) Ovary; (Ts) 
Testis; (Mv) Marginal valve; (As) Accessoy sclerite; (Hs) Hamulus; (Oph) Ophishaptor.  
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Fig. 2: Scanning electron microscope (SEM) pictures of Neobenedenia sp.; a. anterior and posterior hamulus; 

and b. testis and ovary. (Capturing using TM1000 Hitachi Tabletop SEM). 

 
 

Fig. 3: Neobenedenia sp. The structure of a. hamulus and b. accessory sclerite 
 
The structure of hamulus and accessory sclerite were showed in figure 3 which consist with hook-like 

structure to hold the host body during the infection. There are clearly different structure and arrangement of 
morphology characteristic to distinguish for both species especially for the arrangement of testis, ovary and 
anterior portion [7] of the ectoparasites. The different morphology of both species can be refer to figure 4 and 
figure 5.   

 
 

a b
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Fig. 4: (A) Neoenedenia sp. and (B) Benedenia sp. schematic drawing; part of organ. The arrangement of testis 
(Ts) and Ovary (Ov) for both species are different. 

 

 
 

Fig. 5: The comparison of morphological characteristic between 2 species of capsalid monogeneans (a) 
Benedenia sp. and (b) Neobenedenia sp. 
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Taxonomic Summary: 
Type Host   : Lutjanus erythropterus 
Site of Infection  : Ectoparasites (Body and Fin) 
Type-locality   : Cage-cultured, Peninsular Malaysia. 
Material Deposited : Slides and samples were deposited at Aquatic Organism Health 

Unit (AOHU), Institute of Tropical Aquaculture (AKUATROP), Universiti 
Malaysia Terengganu (UMT), Kuala Nerus, Terengganu, Malaysia. 

Etymology  : The specific genus name related to the previous research done by 
Diesing (1985) for Benedenia sp. and Neobenedenia sp. 

                                                                        
Contributions of Knowledge: 

From this report, two species of capsalid monogenean have been found during the study. This species of 
parasites are commonly infested the fish during pre-monsoon. During the pre-monsoon season, the temperature 
are precipitously increase because of less of rainfall to stability the water temperature (with ratio of rainfall is 
once a month). Fish will stress and the immune system will decrease and this is the factor of high infestations of 
the parasites to the fish host. Nevertheless, the infestations of this parasites can be controlled if the culture cycle 
can be arranged properly (avoid to culture fish on the pre-monsoon season). 

 
Conclusions: 

This species of the parasites are describes as Benedenia sp. and Neobenedenia sp. by comparing with the 
similar structure as describe by previous study. The difference characteristic for both ectoparasites are clearly 
seen by comparing their size. Neobenedenia sp. are bigger in size compared to the Benedenia sp. the 
arrangement of testis, ovary and anterior portion length also different for each species. Nevertheless, the 
morphology characteristic of Benedenia sp. in this study are closely related to Benedenia lutjani. The host of 
this parasite infection is Lutjanus erythropterus and possibilities this marine monogenea belongs to this species 
are acceptable. This is the first report of infestation parasites in south-coast of peninsular Malaysia. Data that 
have been collected can be combine with previous study to find the prevalence and mean intensity of this 
parasites for entire peninsular Malaysia and also a part of Borneo (Sabah and Sarawak). 
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