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Abstract. Two new species of monogenea, Mastacembelocleidus indicus sp. nov. and Trianchoratus agrawalae sp. 

nov. are described from the gill filaments of freshwater fish, Macrognathus aculeatus and Anabas testudineus 

respectively from the Hastinapur, Meerut (U.P.), India. The two new species differ from all their congeners in the 

shape of the male copulatory organs (MCO) and haptoral parts. The new species from M. aculeatus possesses a very 

prominent accessory piece and vagina whereas new species from A. testudineus can be distinguished 

morphologically in having different shape of cirrus and its accessory piece, absence of polar filaments and presence 

of spur on egg with presence of sleeve sclerite. 
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Introduction 

 

The accurate identification of an organism 

form is one of the most important aspects of 

biological science. It is very well established 

that classical taxonomy has important 

problems that seriously impede the progress of 

science of taxonomy (Bello et al., 1995; May, 

2004). Kritsky et al. (2004) proposed the genus 

Mastacembelocleidus to include freshwater 

monogeneans infecting Mastacembelid fishes. 

The genus Mastacembelocleidus distinguished 

from other genera of Dactylogyridae on the 

basis of morphology only and is found closely 

related to Haliotrema Johnston and Tiegs 

(1922); Euryhaliotrema Kritsky and Boeger 

(2002) and Euryhaliotrematoides Plaisance and 

Kritsky (2004). 

 

Genus Trianchoratus was first described by 

Price and Berry (1966) from the gills of kissing 

gourami, Helostoma rudolfi (Machan). 

Sclerotized parts of haptors and copulatory 

organs have been used as important characters 

for species and genus determination in vast 

and diversified group of helminths, the 

monogeneans, and have also been used as key 

features in the analyses among genera and 

subfamilies (Kritsky and Boeger, 1989; 

Beverley-Burton and Klassen, 1990; Lim et al., 

2001; Pouyaud et al., 2006). In this paper, two 

new species, Mastacembelocleidus indicus sp. 

nov. and Trianchoratus agrawalae sp. nov. are 

described from the gill filaments of the fish, 

Macrognathus aculeatus and Anabas 

testudineus, respectively, from India. 
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Materials and methods 

 

Fish Macrognathus aculeatus and Anabas 

testudineus were collected from the Hastinapur 

(29°01’N and 77°45’E), Meerut (U.P.), India, for 

examined the parasites. Monogeneans were 

collected in live form from gills of freshly killed 

fish, according to method suggested by 

Malmberg (1970). Morphological studies were 

also made as suggested by Malmberg (1970). A 

light microscope equipped with differential 

interference contrast, digital image analyses 

system (Motic digital microscope for Windows) 

was used for morphological and morphometric 

analyses and drawings were made by camera 

lucida. All measurements were taken in μm. 

 

Results 

 

Mastacembelocleidus indicus sp. nov. (figure 

1A-I; table 1) 

 

Type host: Macrognathus aculeatus (Bloch 

1786) (Synbranchiformes: Mastacembelidae) 

 

Site of infection: Gills  

 

Type of locality: Hastinapur (29°01’N 77°45’E), 

Meerut (U.P.), India 

 

Specimen deposited: The holotype and paratype 

slides have been deposited in the museum of 

Department of Zoology (Voucher number 

HS/Monogenea/2009/06), Ch. C.S. University, 

Meerut, U.P., India. 

 

Etymology: The specific epithet is derived from 

the country name from which parasite is 

reported. 

 

Description (based on 10 specimens) Body 350-

400 (360) μm long, maximum width 80-90 

(85) (figure 1A). Head bilobed, 3 pairs of head 

organs and 2 pair of eye spots. Melanistic 

granules of eye dispersed throughout cephalic 

region. Pharynx well developed 20-30 (25), 

sub-spherical and muscular organ. Intestine 

simple, bifurcated and the crura united 

posteriorly, slightly anterior to haptor. Testis 

60-70 (65) long, width 12-18 (15), slender, 

fusiform, elongated, post ovarian and post 

equatorial. From the anterior border of testis, a 

fine vasa efferentia arises, which loops around 

left intestinal caeca and dilate to form seminal 

vesicle. Seminal vesicle bean shaped, lying 

dorsal to copulatory complex and opens at the 

base of cirrus. At the base of cirrus, a pair of 

well defined prostate glands is also present. 

Male copulatory complex comprises of cirrus 

proper and an accessory piece. Cirrus proper is 

in the form of thin coiled sclerotized ring with 

diameter 15-20 (18) and a bulbous swollen 

base. Accessory piece 25-30 (20) long, fist 

shaped with elongated proximal end and 

slightly curved distal end (figure 1B). Ovary 

much larger as compared to testis 60-65 (62) 

long, 25-30 (28) width, superimposed on the 

anterior part of testis and bilobed in outline. 

Vagina funnel shaped, poor sclerotized 

structure, located in left margin of the body at 

the level of seminal vesicle and extend up to 

the receptaculum seminis. Receptaculum 

seminis well developed, pear shaped structure 

located just anterior to ovary. Vitellaria dense, 

distributed throughout the body, from behind 

the pharynx up to haptor. 

 

Haptor 50-60 (55) long, maximum width 90-

100 (95), very well set off from the body, 

bluntly spherical and feebly lobed structure 

(figure 1C). Armature of haptor consists of 2 

pairs of anchors, a pair of transverse bars and 7 

pairs of marginal hooklets. Dorsal anchors 32-

40 (35) long, base width 30-35 (32), smaller in 

comparison to the ventral anchors, with broad 

stumpy base with short shaft and recurved 

point. From the base of each dorsal anchor, an 

elongated rod shaped patch attached which is 

directed towards the point (figure 1D, 1E). 

Each ventral anchor 55-65 (60) long, base 

width 28-35 (30), with elongate evenly arched 

superficial root, prominent wings, deep root 

and arced shaft with slight undulation at union 

of roots (figure 1F). Beside this, ventral 

anchors are further strengthened with sleeve 

sclerite at the point. Dorsal transverse bar 65-

70 (68) in length, boat shaped with broad and 

flattened base and widely elongated ends 

(figure 1G). Ventral transverse bar 60-70 (65) 

rod-shaped with parallel anterior and 

posterior margins, terminal spines with 

tapered ends directed anteriorly or ventrally 

(figure 1H). Marginal hooklets 18-20 (19) with 

a protruding heel of the sickle, a long handle 

and sickle shaped filament loop (figure 1I). 
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Comparison of measurements between species 

of Mastacembelocleidus is shown in table 1. 

 

Remarks: Mastacembelocleidus indicus sp. nov. 

differs from its congener, M. bam Kritsky et al. 

(2004), by having different shape of accessory 

piece in the copulatory complex (accessory 

piece more robust and subtriangular in M. bam) 

and shape of dorsal anchors and ventral bar 

(ventral bar more pointed in M. bam). 

Mastacembelocleidus indicus sp. nov. differs 

from another congener, M. heteranchorus 

Kritsky et al. (2004), by possessing differences 

in accessory piece and a prominent vagina 

(accessory piece delicate and an indistinct 

vagina in M. heteranchorus). 

 

 
 

Table 1. Comparison of three species of Mastacembelocleidus with M. indicus sp. nov. Measurements in µm 

 

 

M. bam 

Host: M. pancalus 

Lucknow, India 

M. bam 

Host: M. aculeatus 

Lucknow, India 

M. heteranchorus 

Host: M. armatus 

Lucknow, India 

M. indicus 

Host: M. aculeatus 

Hastinapur, Meerut, 

India 

Body: 

Length  

Width 

 

245 (188–308; n = 11) 

64 (45–83; n = 10) 

 

339 (291–380; n = 3)  

75 (67–83; n = 3) 

 

373 (248–500; n = 14) 

88 (71–108; n = 15) 

 

360 (350-400; n = 10) 

85 (80-90; n = 10) 

 

Haptor: 

Length     

Width  

 

 

53 (45–62; n = 11)   

77 (67–89; n = 10) 

 

 

60 (51–67; n = 3) 

74 (61–83; n = 3) 

 

 

73 (57–102; n = 12)  

91 (78–99; n = 12) 

 

 

55 (50-60; n = 10) 

95 (90-100; n = 10) 

 

Pharynx:   

 

19 (15–23; n = 12) 

 

22 (19–24; n = 3) 

 

26 (20–32; n = 16) 

 

25 (20-30; n = 10) 

 

Copulatory organ: 

Ring diameter   

 

 

18 (16–21; n = 14) 

 

 

19 (16–22; n = 4) 

 

 

13 (10–16; n = 2) 

 

 

18 (15-20; n = 10) 

Accessory piece 

 

26 (22–30; n = 18) 29 (26–30; n = 5) 23 (21–25; n = 9) 28 (25-30; n = 10) 

Testis: 

Length   

Width 

 

19 (14–24; n = 5)  

16 (14–18; n = 5) 

 

- 

- 

 

22 (17–25; n = 6) 

13 (11–16; n = 6) 

 

65 (60-70; n = 10) 

15 (12-18; n = 10) 

 

Ovary: 

Length  

Width    

 

 

32 (20–46; n = 6)  

18 (15–25; n = 6) 

 

 

56 (48–64; n = 3)  

23 (20–27; n = 3) 

 

 

64 (40–80; n = 13)  

27 (20–34; n = 13) 

 

 

62 (60-65; n = 10) 

28 (25-30; n = 10) 

 

Ventral anchor: 

Length   

Base width     

 

 

40 (36–44; n = 20)  

23 (20–28; n = 15) 

 

 

41 (38–43; n = 6)  

23 (22–24; n = 4) 

 

 

53 (48–57; n = 12)  

31 (27–36; n = 9) 

 

 

60 (55-65; n = 10) 

30 (28-35; n = 10) 

Ventral bar    

 

Dorsal anchor: 

Length   

Base width   

47 (42–53; n = 22) 

 

 

25 (20–27; n = 13)  

25 (19–29; n = 13) 

47 (42–51; n = 4) 

 

 

26 (24–27; n = 5)  

26 (24–27; n = 4) 

63 (54–76; n = 19) 

 

 

32 (28–38; n = 12)  

34 (30–38; n = 13) 

65 (60-70; n = 10) 

 

 

35 (32-40; n = 10) 

32 (30-35; n = 10) 

Dorsal bar   43 (37–50; n = 22) 

 

45 (40–49; n = 4) 

 

55 (49–61; n = 19) 

 

68 (65-70; n = 10) 

 

Hooks:  12–13 (n = 10) 12–13 (n = 1) 14 (12–15; n = 13) 19 (18-20; n = 10) 

 

 

Trianchoratus agrawalae sp. nov. (figure 2A-D) 

 

Type host: Anabas testudineus (Bloch 1792) 

(Perciformes: Anabantidae) 

 

Site of infection: Gills  

 

Type of locality: Hastinapur (29°01’N 77°45’E), 

Meerut (U.P.), India 

 

Specimen deposited: The slides have been 

deposited in the museum of Department of 

Zoology (Voucher number HS/Monogenea/ 

2009/04), Ch. C.S. University, Meerut, U.P., India. 



Sci Parasitol 14(2):69-76, June 2013 
ISSN 1582-1366 

ORIGINAL RESEARCH ARTICLE 

 

 

72 

 

 

 

 

Figure 1. Mastacembelocleidus indicus sp. nov. A Whole mount, scale bar 85 μm; B Male copulatory complex, scale bar 50 μm; 

C Haptor, scale bar 50 μm; D and E Dorsal anchor, scale bar 50 μm; F Ventral anchor, scale bar 50 μm; 

G Dorsal transverse bar, scale bar 50 μm; H Ventral transverse bar, scale bar 50 μm; I Hook, scale bar 50 μm 
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Figure 2. Trianchoratus agrawalae sp. nov. A Whole mount, scale bar 50 μm; B Egg, scale bar 50 μm; 

C Male copulatory complex, scale bar 50 μm; D Haptor, scale bar 50 μm 
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Etymology: The specific named in honour of 

Prof. Nirupma Agrawal, Department of Zoology, 

Lucknow University, Lucknow, India, in 

recognition of her significant contributions in 

this field. 

 

Description (based on 8 specimens) Body 80-100 

(90) µm long, maximum width 25-40 (33), 

elongated stout, cylindrical in shape with a 

narrow anterior end and broad, bilobed 

posterior end (figure 2A). Cephalic region is 

equipped with 4 pairs of head organs and 2 

pairs of eye spots. Posterior pair of eye spots 

being larger in comparison to the anterior. 

Pharynx 6-8 (7) µm in diameter, round and 

muscular structure. Oesophagus very short, 

intestinal caeca bifurcated and crura confluent 

posteriorly, just anterior to the haptor. Ovary 8-

12 (10) long, 6-10 (8) wide, elongate oval, post-

equatorial, pre-testicular and intercaecal. From 

anterior border of ovary, a small oviduct arises 

which dilate to form a bilobed ootype complex 

which surrounds by unicellular Mehli’s glands. 

Vagina sinistral, funnel shaped and sclerotized 

structure which leads to ootype complex 

through vaginal tube. Vitelline glands densely 

distributed throughout the body, from behind 

the pharynx upto haptor. Egg 16-18 (17) long, 

10-12 (11) wide, oval (figure 2B). Testis 14-16 

(15) long, 7-9 (8) wide, single, pear-shaped, 

intercaecal, post-equatorial and post ovarian. 

Vas deferens arises from anterior end of testis, 

loops around left intestinal caeca, dilate to form 

a sigmoid seminal vesicle 8-10 (9) in length and 

opens at base of copulatory organ. Male 

copulatory complex comprises of cirrus proper 

and an accessory piece. Cirrus 30-35 (33), as 

simple sclerotized coiled tube and further 

strengthen with solid forcepulate accessory 

piece measuring 10-12 (11) long (figure 2C). 

 

Haptor 12-16 (14) long, 20-22 (21) wide, 

distinctly set off from the body proper and 

bilobed structure (figure 2D). Armature of 

haptor comprised of three anchors, one 

rudimentary dorsal anchor and seven pairs of 

marginal hooklets. Transverse bars absent. 

Dorsal anchors with well defined base, strong 

shaft and stout points. Roots very well 

differentiated, outer root is small, straight and in 

continuation with shaft but the inner roots 

superficial, elongated forming an acute angle 

with one another. Details of the measurement of 

anchor is- inner length 20-22 (21), outer length 

18-20 (19), inner root 8-10 (9), outer root 4-6 

(5), and recurved point 6-8 (7). Well developed 

sleeve sclerite found at the shaft of all the three 

anchors. One rudimentary dorsal anchor pin 

shaped measures 2-4 (3) µm. Marginal hooklets 

7 pairs, with a wide sickle and small, thin handle 

measuring 2-4 (3) in length with well defined 

heel at the union of sickle with handle. Sickle 

filament loop short and extends at middle part 

of pivot of handle. 

 

Remarks: A survey of the literature revealed that 

from India only one species of Trianchoratus has 

been described from gills of Anabas testudineus, 

T. kearni Agrawal and Bhatnagar (1994). The 

new species T. agrawalae sp. nov. can be 

distinguished morphologically in having 

different shape of cirrus and its accessory piece, 

absence of polar filaments on the egg, presence 

of spur on egg and presence of sleeve sclerite. 

 

Discussion 

 

The taxonomy of monogenean species has been 

based mainly on morphological data. 

Morphological differences are widely used to 

discriminate between platyhelminth species on 

stained and mounted adult specimens. The 

genus Mastacembelocleidus is distinguished 

from all other genera of Dactylogyridae on the 

basis of morphology of the haptoral anchors and 

bars and of the copulatory organ (Kritsky et al., 

2004). Besides, M. indicus sp. nov. two species 

have been reported viz., M. bam and M. 

heteranchorus by Kritsky et al. (2004). M. indicus 

sp. nov. differs from M. bam in accessory piece 

in the copulatory complex and vagina with a 

distal loop and bulbous expansion. It differs in 

shape of dorsal bar and dorsal anchor. M. 

heteranchorus is unique and can be easily 

distinguished from M. indicus sp. nov. by its 

delicate accessory piece and indistinct vagina. 

 

Similarly, genus Trianchoratus was first 

described by Price and Berry (1966) from the 

gills of kissing gourami, Helostoma rudolfi 

(Machan). To the best of our knowledge, so far 

one species of the genus Trianchoratus are 

known from India viz., T. kearni Agrawal and 

Bhatnagar (1994). T. agrawalae sp. nov. 

resembles closely to T. kearni but it differs with 

it in having different shape of cirrus and its 
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accessory piece, absence of polar filaments on 

the egg and presence of spur on it. The genera 

Heteronchocleidus Bychowsky (1957), 

Eutrianchoratus Paperna (1969) and 

Trianchoratus Price and Berry (1966) members 

have the three well-developed anchors, one 

vestigial anchor and similar types of sclerotized 

reproductive structures (copulatory organ and 

vagina) (Tan et al., 2011). Although these 

monogeneans differ with one another in the 

number of connective bars (two bars in 

Heteronchocleidus species, one bar in 

Eutrianchoratus species and no bar in 

Trianchoratus species) as well as in the shapes 

and sizes of the three well developed anchors 

(Lim, 1986; 1989; Tan et al., 2010). The results 

supported the validity of these two new 

monogenean species based on the 

morphological observation.  
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