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Two new species of Karavolicotyla (Unnithan, 1957) (Monogenea: 
Heteraxinidae): parasites of two sciaenid fishes (Perciformes) from 
Vietnam

Hung Manh Nguyen1,2*, Ha Van Nguyen1 & Yulia V. Tatonova3

Abstract. This paper describes two new species of heteraxinid monogenean worms belonging to the rare and 
little-known genus Karavolicotyla, which were collected from two species of marine sciaenid fishes in Vietnam. 
Karavolicotyla tuyeti, new species, and K. ruber, new species, were found on the gills of Nibea albiflora and 
Otolithes ruber, respectively. Descriptions of the new species were based on morphology and morphometry. Both 
new species are characterised by having clamps on both sides of the haptor, arranged in two unequal rows; the 
cirrus and the genital atrium being armed; the dorsomedial vaginal opening located immediately distal to the level 
of the genital aperture, and the accessory vaginal opening being absent. Moreover, K. tuyeti, new species, can be 
separated from its congeners by the following characters: the number of clamps is 29 (29‒30) in the short row and 
43 (40‒46) in the long row; the number of spines of the genital atrium is 52 (50‒56) and its length is 32 (28‒36) 
µm; the spherical cirrus with a single stout hook-like spine on top; and the number, size, and disposition of testes. 
Karavolicotyla ruber, new species, can be easily distinguished by the greater number of clamps (36, 50 in the 
short row and 69, 63 in the long row); the number of atrial spines (33, 34); the pine nut-shaped cirrus armed with 
a circlet of 14 short, strongly curved spines; and the number, size, and disposition of testes. An amendment to the 
morphological limits of the genus is proposed and its diagnostic characters are discussed.
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INTRODUCTION

Monogenea from marine fishes off Vietnam are relatively 
poorly known. Between 1961 and 1989, major contributions 
had been made to the systematics of Monogenea of Vietnam 
when the early efforts of A.M. Parukhin, Y.L. Mamaev, 
and B.I. Lebedev were published in a series of more than 
20 papers (Arthur & Bui, 2006). These papers included 
massive descriptions of several new genera and species and 
contributed effectively to the knowledge of the monogenean 
fauna of marine fishes off Vietnam. However, there still is 
a rich and interesting fauna of marine fish monogeneans 
awaiting study in the varied and numerous fishes in this 
region. A recent study of Nguyen et al. (2016) discovered 
two new axinid species from the pharao flyingfish Cypselurus 
naresii (Günther). In addition, the same study considered 

a total of 94 monogenean species from marine fishes off 
Vietnam. However, they omitted the following species: 
Dionchus major in Rachicentron canadus (Linnaeus) 
(Egorova, 2000); six species of Ligophorus in Liza affinis 
(Günther), L. haematocheilus (Temminck & Schlegel), 
and Ellochelon vaigiensis (Quoy & Gaimard) (Dmitrieva 
et al., 2013); two new records and two new species of 
Metahaliotrema in Scatopharus argus (Bloch) (Kritsky et 
al., 2016). Hence, taking the latest species into count, a total 
of 107 monogenean species belonging to 47 genera and 16 
families are reported from 70 marine fish species in Vietnam.

Among monogeneans, there are no previous records of 
the genus Karavolicotyla (Unnithan, 1957), and only three 
heteraxinid species were recorded and described from 
Vietnam, namely Heteraxine heterocerca (Goto, 1894), 
in Selar crumenophthalmus (Bloch), Monaxine formionis 
Unnithan, 1957, in Parastromateus niger (Bloch), and 
Tonkinaxine homocerca Lebedev, Parukhin & Roytman, 
1970, in Seriola spp. (Arthur & Bui, 2006). Karavolicotyla 
remains a rare and poorly known genus. To date, the type 
and only species K. karavoli (Unnithan, 1957), was described 
by Unnithan (1957) as Heteraxine karavoli from the gills of 
the black pomfret Parastromateus niger (Bloch) collected 
off Trivandrum, South India. Price (1962) established the 
new genus Karavolicotyla, on the basis of differences in 
the armature of the genital atrium and cirrus. Regarding 
host species, Ha et al. (2011) found Murraytrema pricei 
Bychowsky & Nagibina, 1977, in the yellow drum Nibea 
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albiflora (Richardson), while the tiger croaker Otolithes 
ruber (Bloch & Schneider) has no record of monogeneans 
associated with it.

This paper describes two new heteraxinid species of 
Karavolicotyla. The two new species, Karavolicotyla tuyeti 
and Karavolicotyla ruber, have been found on the gills of 
N. albiflora and O. ruber, respectively, off Vietnam.

MATERIAL AND METHODS

From March 2013 through July 2016, 17 specimens of the 
tiger croaker (Otolithes ruber) and 49 specimens of the 
yellow drum (Nibea albiflora) were collected from the coasts 
of six provinces: Hai Phong, Nam Dinh, Nghe An, Quang 
Binh, Quang Ninh, and Thua Thien-Hue.

Fish specimens were placed in an ice box and carried fresh 
to the laboratory. The gills were excised and placed in Petri 
dishes with seawater and examined for the presence of 
monogeneans under a stereomicroscope (Olympus SZ61). 
Monogeneans were removed from debris, and then fixed in 
warm AFA (a mixture of 70% ethanol-formalin-acetic acid 
in the ratio 90:7:3), preserved in 70% ethanol. After one 
month, they were stained with Mayer’s carmine or Gomori’s 
trichrome, dehydrated in ethanol series (80–100%), cleared 
in xylene and mounted in Canada balsam.

Monogeneans were studied using a light microscope 
(Olympus CH40) and drawings were made with the aid of 
a drawing tube. Measurements are given in micrometres 
and the mean value is provided, followed by the range in 
parentheses and the number of measurements [n] in square 
brackets. Where the number of measurements is presented as 
two values, the first value represents the number of observed 
specimens and the second is the number of organs/characters 
in one observed specimen.

TAXONOMY

Family Heteraxinidae Unnithan, 1957

Subfamily Heteraxininae Unnithan, 1957

Karavolicotyla Price, 1962

Karavolicotyla tuyeti, new species
(Fig. 1)

Type-host. Nibea albiflora (Richardson) (Perciformes: 
Sciaenidae), yellow drum (Fig. 2).

Type-locality. Off Nhat Le, Dong Hoi district, Quang Binh 
province, Vietnam (17°28′59″N, 106°37′28″E).

Site on host. Gills.

Prevalence and intensity. 8.2% (4 of 49 examined fishes); 
1–4 monogeneans/fish.

Type-specimens. Holotype (Heteraxinid–20160427–1), and 
4 paratypes (Heteraxinid–20160427–2–5) are deposited in 
the collections of the Department of Parasitology, Institute of 
Ecology and Biological Resources, Hanoi, Vietnam, another 
4 paratypes (Heteraxinid–20160427–6–9) are deposited in 
the collections of the Vietnam National Museum of Nature, 
Hanoi, Vietnam.

Etymology. The species name ‘tuyeti’ is from the noun 
(Tuyet). The species is named after the father of the first 
author.

Description. [Based on nine specimens, see Fig. 1; 
measurements in Table 1] Body elongate, relatively 
slender and tapering anteriorly. Cephalic glands opening at 
anterior extremity. Haptor typically heteraxinid, triangular, 
asymmetrical with two unequal rows. Clamp of microcotylid-
type, dissimilar in size, decreasing in size from the middle 
region to the posterior part of the haptor. Posterior and newly 
formed anterior clamps smallest; the largest clamp about 
twice larger than the smallest; the distal end of clamp’s 
middle looped sclerite with bifid terminations.

Pair of prohaptoral suckers, elongate-oval, muscular, septate. 
Pharynx subglobular; prepharynx absent. Oesophagus 
slender, bifurcating at middle between genital atrium and 
pharynx. The part of oesophagus joining with pharynx 
developed, contained ear-shaped scleritisation accessory piece 
(observed in only one specimen). Intestine with numerous 
diverticula, not confluent, extending posteriorly into haptor; 
right caecum longer. The diverticula extend from posterior 
to genital atrium to the end of caeca, and do not cross the 
median line until the caeca enter into the opisthaptor region.

Testes 16 in number, post-ovarian, occurring in two 
longitudinal rows, in posterior half of body proper. Vas 
deferens conspicuous, runs along body midline to genital 
atrium, ventral to uterus; pars prostatica not well observed. 
Cirrus spherical and highly muscular, dorsal to the atrium, 
armed with single large spine on its distal edge. Genital 
atrium is a spherical depression with muscular edge, armed 
with circle of 48–52 (n=9) long, thin, small spines extending 
out of the central pore.

Ovary pretesticular, inverted ɣ shaped. Proximal ovary a more 
or less spherical mass; oviduct joined by vitelline reservoir in 
midline. Vaginal canal extending along body midline, from 
proximal loop of the ovary to the vaginal pore. Vaginal pore 
unarmed, posterior to genital atrium. Vitellarium extends 
into most part of body from genital atrium haptor. Vitelline 
ducts paired, united posteriorly as Y; at the level of ovary 
and ventral to it, the common vitelline duct is distended at 
the anterior part but tapering and bending at the posterior 
part, opening into oötype. Uterus wide, arising from oötype 
and extending along body midline. Uterus opening between 
pharynx and genital atrium. Eggs were not observed.
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Fig. 1. Karavolicotyla tuyeti, new species, from Nibea albiflora. A, holotype, whole body (ventral view); B, anterior part; C, genital atrium; 
D, atrial spine; E, clamp (ventral view).
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Table 1. Comparative morphometric data for Karavolicotyla spp. Dimensions are in µm unless otherwise stated. n.d.: not determined, 
measurement unavailable or feature uncountable.

Feature K. karavoli
(Unnithan, 1957) K. tuyeti, new species K. ruber, new species

Body length 3,500 4,093 (3,450‒4,850) [n = 8] 2,875; 2,950

Body width 1,500 1,500 (1,200‒1,720) [n = 9] 1,430; 1,520

Buccal organ 90 × 75 78 × 54 (100‒60 × 60‒50)
[n = 9 × 2]

42 × 45; 45 × 45

Pharynx 44 47 × 41 (40‒50 × 35‒48)
[n = 7]

33 × 30; 35 × 30

Oesophagus length 300 115 [n = 4] 43; n.d.

Distance between genital atrium‒
anterior end

300 238 (200‒275) [n = 9] 225; 225

Distance between vagina‒anterior 
end

n.d. 246 (218‒282) [n = 7] 232; 235

Genital atrium 52 × 40 88 × 96 (60‒120 × 85‒110)
[n = 7]

65 × 65; 75 × 75

No. of spines on genital atrium 25 52 (50‒56) [n = 6] 33; 34

Spine length 12‒24 32 (28‒36) [n = 7 × 12] 45 (42–46) [n = 2 × 12]

Cirrus n.d. 52 × 42 (43‒60 × 30‒50) [n = 7] 65 × 45; 65 × 45

No. of spines on cirrus many minute spines; 3 
long and stout hook-like 

converging spines

1 stout hook-like spine 14; 14

No. of testes 11 16 [n = 5] 9; 8

Testes diameter 40‒75 120 × 98 (85‒155 × 80‒110)
[n = 5 × 16]

70 × 25 (65 ‒ 72 × 22 ‒ 28)
[n = 2 × 4]

Ovary 240 × 180 580 (540‒620) [n = 7] 500 × 120; 480 × 120

Vagina 52 × 40 48 (40‒60) [n = 5] 40 × 45; 40 × 50

Uterus aperture n.d. 62 (45‒75) [n = 6] n.d. ; 40 × 40

No. clamps in the right lateral row 6 29 (29‒30) [n = 8] 36; 50

The size of clamps in the right 
lateral row (length × height)

50‒60 × 40‒45 56 × 41 (35‒75 × 25‒57)
[n = 9 × 3 (smallest, medium,  

and biggest clamp)]

55 × 30 (33‒63 × 25‒40)
[n = 2 × 3 (smallest, medium, 

and biggest clamp)]

No. clamps in the left lateral row 48 43 (40‒46) [n = 8] 69; 63

The size of clamps in the left 
lateral row (length × height)

75‒80 × 45‒50 62 × 43 (38‒82 × 35‒65)
[n = 9 × 3 (smallest, medium,  

and biggest clamp)]

65 × 45 (48‒78 × 30‒50) 
[n = 2 × 3 (smallest, medium,  

and biggest clamp)]

Egg 80 × 24 n.d. n.d.

Fish host Parastromateus niger 
(Bloch)

Nibea albiflora (Richardson) Otolithes ruber (Bloch & 
Schneider)
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Fig. 2. Nibea albiflora. Scale bar = 2 cm.

Remarks. The specimens described above belong to the genus 
Karavolicotyla, as shown by key features such as clamps on 
both sides of haptor that are arranged in two unequal rows; 
armed cirrus and armed genital atrium; dorsomedian vaginal 
opening immediately distal to level of genital aperture, and 
absence of an accessory vaginal opening (Unnithan, 1957; 
Price, 1962). Karavolicotyla tuyeti, new species, can be 
distinguished from the type species K. karavoli (Unnithan, 
1957) by the following characters: (1) clamp number in long 
row of K. tuyeti is 1.5 times greater than short row, while 
this proportion is six times in K. karavoli; (2) number and 
length of atrial spines of K. tuyeti are greater (2 and 1.5 
times respectively), than those in K. karavoli; (3) the cirrus 
of K. tuyeti is spherical with a single stout hook-like spine 
on the top, while in K. karavoli, the cirrus is trilobed and 
armed with several minute spines, in addition to three long 
and stout-hook like converging spines; (4) the oral organs of 
K. tuyeti are septate while they are aseptate in K. karavoli. 
Moreover, hosts are different (Nibea albiflora, Sciaenidae 
vs. Parastromateus niger, Carangidae) and are from distinct 
localities (Pacific vs. Indian Oceans). These considerations 
justify that K. tuyeti is a distinct new species.

Karavolicotyla ruber, new species
(Fig. 3)

Type-host. Otolithes ruber (Bloch & Schneider) (Perciformes: 
Sciaenidae), tigertooth croaker (Fig. 4).

Type-locality. Off Nhat Le, Dong Hoi district, Quang Binh 
province, Vietnam (17°28′59″N, 106°37′28″E).

Site on host. Gills.

Prevalence and intensity. 11.8% (2 of 17 examined fishes); 
1 monogenean/fish.

Type-specimens.  Holotype  i s  depos i ted  in  the 
collections of the Department of Parasitology, Institute 
of Ecology and Biological Resources, Hanoi, Vietnam 
(Heteraxinid–20140625–1) and the paratype is deposited in 
the collections of the Vietnam National Museum of Nature, 
Hanoi, Vietnam.

Etymology. The species name refers to specific name of the 
type-host, Otolithes ruber.

Description. [Based on two specimens, see Fig. 2; 
measurements in Table 1] Body elongate, tapering anteriorly. 

Cephalic glands opening at anterior extremity. Haptor 
typically heteraxinid, triangular, asymmetrical with two 
unequal rows. Clamps of microcotylid-type, dissimilar in 
size; middle looped sclerite of clamps with distal end bearing 
bi-dentate prolongation.

Pair of prohaptoral suckers oval, muscular, aseptate. 
Prepharynx absent; pharynx subglobular. Oesophagus 
slender, bifurcating at middle level between genital atrium 
and pharynx. Intestine with numerous diverticula, not 
confluent, extending posteriorly into haptor; right caecum 
longer. Testes 8 or 9 in number, post-ovarian, occurring in 
two longitudinal rows, intercaecal, in posterior half of body 
proper. Vas deferens conspicuous, runs along body midline 
to genital atrium, ventral to uterus. Cirrus pine nut-shaped 
and highly muscular, dorsal to the atrium, armed with a 
circle of 14 small spines on its distal edge. Genital atrium 
is a spherical depression, with a muscular edge armed with 
circle of 33 or 34 long, thin spines.

Ovary pretesticular, U-shaped, intercaecal. Proximal ovary 
a spherical mass; oviduct joined by vitelline reservoir in 
midline. Vaginal canal difficult to observe, the part connecting 
with vaginal pore extending along body midline. Vaginal 
pore unarmed, posterior to genital atrium. Vitellarium extends 
in most part of body from genital atrium to haptor zone but 
not entering it. Vitelline ducts pair, united as Y, at level 
of ovary. Uterus wide, arising from oötype and extending 
along body midline. Uterus opening at level of intestine 
bifurcating. Eggs were not observed.

Remarks. Karavolicotyla ruber, new species, differs from 
its congeners K. karavoli and K. tuyeti, new species, by 
the greater number of clamps present. The cirrus shape and 
armature also differ among Karavolicotyla spp. (i.e., pine 
nut-shaped and armed with a circle of 14 short strong curve 
spines in K. ruber; spherical and armed with a single spine 
in K. tuyeti; trilobed and armed with several minute spines 
and three long and stout hook-like converging spines in K. 
karavoli). Both K. ruber and K. karavoli have oral organs 
with aseptate lumina while K. tuyeti has septate oral organs. 
Moreover, the three species differ widely in the number of 
atrial spines: 25 in K. karavoli; 52 in K. tuyeti; and 33–34 
in K. ruber. In addition, the fish hosts are different.

DISCUSSION

The establishment of some genera of the subfamily 
Heteraxininae were based on several individuals of one 
species. Most of these genera, including Karavolicotyla, need 
revision and confirmation of their validity. Since the type 
species K. karavoli was described by Unnithan (1957) as 
Heteraxine karavoli and renamed by Price (1962), there are 
only few mentions of the genus Karavolicotyla in the existing 
literature, i.e., Montero et al. (2003) and Yamaguti (1963). 
Both studies did not provide new descriptions, additional 
drawings, nor new findings. A number of confusing diagnostic 
characters remain. In a table comparing the characteristics of 
the genera belonging to the subfamily Heteraxininae, Montero 
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Fig. 3. Karavolicotyla ruber, new species, from Otolithes ruber. A, holotype, whole body (ventral view); B, detail of the anatomy of 
reproductive organs in the region of ovary (Abbreviations: Va.d., vas deferens; Vit., vitellarium; T.vd., transverse vitelline duct; V.r., 
vitelline reservoir; Ov., oviduct; U., uterus; O., ovary; I., intestine; T., testes); C, cirrus; D, genital atrium; E, clamp (ventral view).
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et al. (2003) observed that the cirrus of the Karavolicotyla 
is unarmed, but according to the description of Unnithan 
(1957), it is armed with many minute spines and there are 
three long and stout hook-like converging spines. Price 
(1962) mentioned that the clamps of Karavolicotyla do not 
vary greatly in size, and there are only a few clamps in the 
short row. However, such diagnostic characters provided 
were based on a single specimen of K. karavoli, and in 
fact, the largest clamps can be twice the size of the smaller 
ones in both the new species, K. tuyeti and K. ruber, and 
the number of clamps can also vary considerably. In our 
study, the number of clamps in K. tuyeti and K. ruber were 
29 (29‒30) and 36, 50, respectively. We suggest that these 
characters should not be used to define the limits of the genus.
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