
INTRODUCTION

During a survey of nematodes from fishes of Karachi
coast, Pakistan, a new species of the nematode of
the family Cuculanidae Cobbold 1864 from the
intestine of  Otolithus ruber (Sciaenidae) was
recovered, during the year 2006 to 2007. This species
is described here in detail and is regarded a new
species.

MATERIALS AND METHODS

 Nematodes collected from the intestine of Otolithus
ruber ( 2 male and 4 female specimens) were
processed for light and electron microscopy.

Examination of specimens for nematode
parasites

A total of 20 fish specimens were subjected to
parasitological examination. The body cavity of fish
was opened, and the gut and liver were removed by

cuts in the region of the anus and the division between
esophagus and anterior stomach. The section of the
gut in a large Petri dish was opened with a
longitudinal cut, and the whole inner surface lightly
scraped to remove the parasites with mucus.  The
nematode recovered were washed in physiological
saline and preserved in 70% ethanol. For light
microscopy the nematodes were cleared in glycerin.
Diagrams were prepared with a camera Lucida E
200 Nikon Drawing Tube. Measurements are given
length by width in millimeters. Specimens for
scanning electron microscopy were fixed in cold 4%
glutaraldehyde in buffer (pH=7.2) and kept in it for
24 hours, then dehydrated through a graded series
of alcohols, infiltrated with amyl acetate, after critical
point drying mounted on stubs, coated with gold and
photographs were taken with the help of SEM. Joel
Japan JSM 6380A at an accelerating voltage of 15KV
at Karachi University, central laboratory. The SEM
measurements are in micrometers.
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ABSTRACT

Based on light and scanning electron microscopical observations, a new species of Cucullanus Müller,
1777 (Nematoda: Cucullanidae) is described from the intestine of marine edible fishes Otolithus ruber
(Schneider, 1801), were collected ( February 2006 to July 2007) from fresh landing of  Karachi coast,
Pakistan. Detailed light and scanning electron microscopy revealed some important taxonomical
features like, Broader anteriorly, posterior end pointed, provided with small bifurcated spike at the
tip of the tail. Lateral alae absent. Oral opening dorsoventrally elongate, surrounded by narrow
membranous flange or collarette supported by row of numerous teeth. Three submedian cephalic
papillae and a pair of prominent lateral amphids are present. Pseudobuccal capsule or esophastome
wider than posterior part of esophagus.  Deirids simple, just anterior to esophagus and intestinal
junction. Tail broadly conical,   bifurcated at the tip.
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RESULTS

A total of 20 fish specimens were subjected to
parasitological examination. From three infected
fish specimens, a total of six nematodes including
(2 male and 4 female) were collected. These
nematodes were recovered from the intestine. The
new nematode species was identified and compared
with the available literature (Yamaguti, 1961; Sood,
1989;Bilqees et. al. 2005; Akhtar & Bilqees, 2006
and Bilqees, 2007).

Taxonomic summary:

Cucullanus  aliyaii  n. sp.
(Fig.1-2)

Order: Spiruridea Diesing 1861
Family: Cuculanidae Cobbold 1864
Sub family: Cucullaninae Yorke & Maplestone

1926
Genus: Cucullanus Muller, 1777

Type host: Otolithus ruber(Schneider, 1801)
Site of infection: Intestine
Type locality: Fish harbor, Karachi coast Pakistan
Prevalence:  15 % (20 fish examined / 3 fish

infected)
Intensity: 2      (with 2 male and 4 females).
Holotype(male): JUW. N. 40
Allotype(female): JUW.  N. 41

Male: (2 specimens including holotype): Length of
body 2.02-2.29, greatest width 0.35-0.40, entire
esophagus 0.36-0.38 in length. Its minimum width
is in the middle 0.10, Length of esophastome is 0.18-
0.20, maximum width at esophastome 0.13-0.15,
posterior club- shaped part of esophagus in 0.34-
0.37 in length and 0.09-0.11 in width .Nerve ring at
a distance of 0.22-0.29 from the anterior extremity.
Testis situated in posterior half of body or slightly
anteriorly. Precloacal sucker is absent but few weak
muscle fibers can be send. Spicules sub equal and
0.59-0.61 and 0.70-0.77 in length. Gubernaculums
is absent. 12 pairs of caudal papillae are present
including, 7 pairs preanal, 4 pairs are post anal and

1 pair is adanal. Tail is 0.01  in length.

Female: ( 4 specimens including allotype):  Length
of body is 3.24, maximum width is 0.30. Entire
esophagus is 0.50 in length, Greatest width 0.15 at
esophastome , minimum width almost at the middle.
Posterior club-shaped portion 0.15 in widths. Distance
of nerve ring from the anterior  extremity 0.30. Vulva
0.17-0.18 post equatorial, prominent, vulvar lips
elevated at a distance of 1.80 from the anterior
extremity. each containing elongated gland cells,
extruding out of body wall. Vagina long, muscular
tube and is directed upward. Uterus thin- walled,

10

Vol 3 (1), January 2012; 09-16

Fig.1. (A-E) Cucullanus aliyaii n.sp.
A. Anteior end of male (holotye)
B. Psterior end of male
C. Head of male
D. Anterior end of female
E. Posterior end of female
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containing numerous relatively large, thin- shelled
eggs 0.07x0.04. Tail is 0.011 in length.

REMARKS

The genus Cucullanus Muller, 1777(Cucullanidae)
contains a large number of species parasitizing
various fresh water and marine water fishes around
the world. Due to minute differences in the
morphology, a detail comparison among species is
very complicated. Therefore the present new species
C. aliyaii is compared with the species recovered
from South Asia, especially Pakistan and some related
species from other parts of the world. The species
reported from marine fishes of Pakistan are all from
fishes of Karachi coast. These include C.armatus
(Yamaguti, 1954) reported by Rasheed (1968) from
Tachysurus serratus; C. diminutus (Rasheed, 1968)
from Stromateus niger. Rasheed (1968) also reported

C.hians (Dujardin,1945)  from Lates cacarifier,
Sciaena sp., Belone strongylurus, Acanthopagrus
berda and Sparus sp. At the same time Rasheed
described C. identatus from Polynemus tetradactylus
and Pristopoma hasta. He also redescribed C
fastigatus (Chandler, 1935) from Pristopona hasta.
C. theraponi (Rasheed, 1968) was described from
Hilsa sp., and Therapon sp., C. bilqeesi (Petter,
1974) was originally described by Bilqees et al.,
(1971) as C.elongatus from Erethistes elongate and
Petter renamed it as the species name was pre-
occupied. C. quadrii (Bilqees, & Fatima,1980) from
Arius serratus; C. olivaceus (Akram, 1975-1976)
was described from Tachysurus serratus and
Pomadosys olivaceus. Akram (1975-1976) also
described C. sparus from Sparus spinifer and Arius
dussumieri and C. tachysuri from Tachysurus serratus
and T. dussumieri. Indocucullanus karachii (Zaidi
& Khan, 1975) from the fish Engraulis indica was
transferred to the genus Cucullanus by Soota (1983)
with a combination as C. karachii.

Petter (1974) regarded C. tachysurusi as C. arabiense
(Ali & Kalyankar, 1967) from Maharshtra, Mangalore
and Karnataka. Petter (1974) restricted its occurrence
in Siluriform hosts and gave only three pair of preanal
caudal papillae for the species.

Yamaguti, (1961) has listed 60 species in the genus
Cucullanus including the genotype. In addition to
this Gupta and Masoodi (1982) described C. sootai
and listed another 30 species including C. ritali
(Karve, 1952); C. jaiswali (Ali, 1956); C.indica
(Agrawal, 1965); C. pseudotropi (Agrawal,1967);
C. arabianse (Ali and Kalyankar,1967; Petter, 1974);
C. theraponi (Rasheed,1968); C.pangasius (Soota
and chaturvedi., 1971); C. jalnaensis; C. alii
Kalyankar, (1971); C. malvanae Kalyankar, (1971);
C. tachysuri (Kalyankar, 1971); C. bilqeesi, (Bilqees
et al., 1971; Petter, 1974); C. carioca (Vicente and
Fernandes, 1973);C. rougetae (Vicente and Dos,
1974); C. bagrae (Petter,1974); C. karachii (Zaidi
& Khan, 1975); C.olivaceus (Akram, 1975-1976);
C. guerrori (Arya and Jhonson, 1975); C. ariusi
(Srivastava and Gupta, 1976); C. sciaenai (Gupta
and Gupta, 1979); C. rivulatus (Soota and Sarkar,
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Figure 2. Cucullanus aliyaii n.sp. allotype
A. Cephalic end(Enface View)
B. Anterior region showing head and deirids
C.  Tail region (showing bifurcation)
D. Anal Region
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1980); C trichiurisi (Gupta and Naqvi, 1983); C.
simhai (Gupta and Naqvi, 1983); C. thapari (Gupta
and Srivastava, 1984) and C. mastacembeli (Gupta
and Srivastava, 1984).

Later on more species have been described both
from fresh water and marine fishes of various
localities including C. (Truttaedacnitis) truttae
(Moravec, 1979); C. campanae (Labre and Petter,
1984); C. fugianensis (Wang, 1984); C. brevispiculus
(Moravec et al., 1993); C. riograndensis (Fortes et
al., 1993a); C. fabrigasi (Fortes et al., 1993b); C.
mexicanus (Capseta-Mandujanoi,2000); C.
marplatensis (Ingrid et al., 2002); C.oceaniensis
(Moravec et al.,2005); C.pedroi  (Timi and
Lanfranchi, 2006). David et al., (2007) describe C.
pargi from the grey snapper Lutjanus griseus of the
southern coast of Quintana Roo, Mexico. Moravec
et al., (2008) also describe C. maldivensis from
marine fishes of Maldive Islands.

The present species C.aliyaii is different from C.
Alti (Kalyankar, 1971) Peter, 1974; C. arabianse
(Ali & Kalyankar, 1967; Petter, 1974); C. ariusi
(Srivastava & Gupta, 1976) Soota, (1983); C. armatus
(Yamaguti, 1954); C. bulbosa(Lane,1916) Barreto,
1918; C. chrysophrydis (Gendre, 1927);  C. guerreroi
(Arya & Johnson, 1975) Soota, 1983; C. jalnaensis
(Kalyankar, 1971) Petter, 1974; C. karachii (Zaidi
& Khan, 1975) Soota, 1983; C. malvanae (Kalyankar,
1971) Petter, 1974; C. pangasius (Soota &
Chaturvedi, 1971); C. ritai Karve, 1952; C. rivulatus
Soota & Sarker, 1980; C. sciaenai (Gupta & Gupta,
1979) Soota, 1983; C. theraponi (Rasheed, 1968);
C. indica (Agrawal, 1965); C. tachysuri (Kalyankar,
1971) Petter, 1974; C. mystusi (Gupta & Naqvi,
1985) Gupta & Masoodi, 1986; C. vinodae (Gupta
& Naqvi, 1985) Gupta & Masoodi, 1986; C.
schizothoraxi Gupta & Masoodi, 1986; C.
sootai(Gupta & Masoodi, 1986); C. fujianesis (Wang,
1984); C. baylisi (Lakshmi, 2000); as all these species
have a gubernaculum. While gubernaculums is absent
in the present new species. Species described by
Moravec et al., (1993a-b, 1997) also have
gubernaculums. Similarly gubernaculums is present
in C. riograndensis (Fortes et al., 1993a) and C.

fabrigasi (Fortes et al., 1993b).

Present species C. aliyaii is also different from C.
marplatensis  (Ingrid et al.,2002);  C.bonaerensis (
Lafranchi et al., 2004) ; C. oceaniensi ( Moravec et
al., 2005); C. pedroi  (Timi and Lanfranchi,2006) ;
C. pargi ( David et al., 2007) and from C. maldivensis
( Moravec et al., 2008) in variable combination of
characters, specially in size of esophagus, spicule
length and number and position of caudal papillae
in male.  But the present species C. aliyaii resemble
in the presence of deirids with C. oceaniensis
(Moravec et al.,2005) .C. bilqeese (Bilqees et al.,
1971) Petter, 1974 and C. olivaceus are described
only by females. These are also different from the
present species in the size of body, esophagus and
eggs. The presence of deirids are not reported
previously from Pakistan. As mentioned the
morphological characters and presence of deirids,
the present nematodes of the genus Cucullanus appear
an undescribed species for which the name C.  aliyaii
n. sp., is proposed.

Soota (1983) regarded C. quadrii as synonym of C.
armatus. This species was originally described by
Yamaguti (1954) from Tachysurus sp., (Arius sp.)
in Borneo and later on by Rasheed (1968) from T.
serratus. Even if C. quadrii is considered synonym
to C. armatus, the present species is different having
different host,  lacking a gubernaculums and
precloacal sucker, longer subequal spicule (0.59-
0.61 and 0.70-0.77) in length), vulvular lips are
prominent elevated and protruded. The caudal
papillae in the present species are 12 in number  and
in T. armatus  caudal papillae are(9-10) pairs.
Characters such as the presence of deirids, absence
of gubernaculums, precloacal sucker, number of
caudal papillae, spicules length, and morphology of
vulva, egg sizes and tail length are considered
valuable differentiating diagnostic features. Therefore,
present specimens are regarded a new species and
its name C. aliyaii n.sp. is proposed. Present species
resemble in some morphological features with C
.pakistanensis Bilqees et al., 2005, including sub
equal spicules, length of tail and bifurcation at its
tip, absence of gubernaculums and precloacal sucker.
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But body size, length of esophagus, presence of
deirids and morphology of vulva is different from
C. pakistanensis.

The species in which gubernaculums is absent such
as C. bengalensis (Gupta and Masoodi, 1985), But
the caudal papillae are same (12 in numbers) as in
the present species.

 Gubernaculum is present in C. armatus (Yamaguti,
1954); C. bulbosa (Barreto, 1918); C. indica
(Agrawal, 1965); C. tachysuri (Kalyankar, 1971)
Petter, (1974); C. mystusi, (Gupta and Masoodi,
1986); C. riograndensis, (Fortes et al; 1993a) C.
fabrigasi (Fortes et al; 1993b); C. baylist (Lakshmi,
2000). Lakshmi (2000) described C. baylisi from
the related host Arius thalassinus in India. Present
new species is also separated from C baylisi which
has a gubernaculums and much smaller spicules
(0.237- 0.198mm in length), smaller eggs (0.069 x
0.048) and smaller tail (0.348 in female and 0.16-
0.18in male ). in addition a large number of sessile
caudal papillae are also present in C. baylisi.  Lakshmi
probably did not consider C. quadrii  a synonym of
C. armatus  or was unaware about this.

REFERENCES

Agarwal, V. 1965. Some new nematode parasites
from fresh water fishes of Lucknow Indian. J.
Helminth., 17: 1-17.

Akram, M. 1975-1976. A new nematode from the
marine fish of Karachi coast. Sind Univ. Res.
Jour. (Sci. Ser.),9: 89-91.

Akhtar, Y.and Bilqees, F. M. 2006. Checklist of
nematodesof marine fishes of Pakistan. Pak. J.
Nematol; 24(20): 205-216.

Ali, S.M. 1956. Studies of the nematode parasites
of fishes and birds found in Hyderabad. Indian.
J. Helminth. 8(1956): 1-83.

Ali, S.M. and Kalyankar, S.D. 1967. Indocucullanus
arabianse n.sp., from the intestine of Tachysurus

maculates (cat fish) in India. Indian. J. Helminth.,
18, Seminar Suppl. (1966): 74-76.

Arya, S. N. and Johnson, s. 1975.  A new Cucullanoid
nematode from Cybium guttatum from Indian
water( Spiruroidae, Cucullanidae) M. Sociedad
de Ciencias Naturales La Salle, 35(102): 291-
295.

Barreto, A.L. de Barros, 1918. Notas
helminthologicas 111.Cucullanus pulcherrimus.
Brazil Med., 32: 137-138.

Barreto, A.L. 1922. Revisao da familia Cucullanidae
Barreto, 1916. Mems. Inst. Oswaldo Cruz., 14:
68-87.

Baylis, H. A. 1932. A new nematode of the genus
Cucullanus from New Zealand. Ann. And Mag.
Natur. Hist. Ser., 10: 174—177.

Berland, B. 1970. on the morphology of head in four
species of Cucullanida (Nematoda). Sarsia, 43:
15—63.

Bilqees, F.M., 2007. Important helminth parasites
of Pakistan. Fed.Urdu Univ. Sci. Techn. Karachi.
pp. 1-439.

Bilqees, F. M., Khanum, Z., & Jehan, Q. 1971.
Marine fish Nematodes of West Pakistan  I.
Description of seven new species of Karachi coast
J. Sci. Karachi, 1 (1) : 175-184.

Bilqees,F.M.,Akhtar,Y.,Haseeb,M.F.& Khalil, B.
2005. A new nematode   Cucullanus mujibi
n.sp.(cucullanidae Cobbold, 1864) from the fish
Arius serratus(Day) of Karachi coast. Proc.
Parasitol; 39:79-92.

Bilqees, F.M. and Fatima, H. (1980a). Marine fish
nematodes of Pakistan XII.Cucullanus quadrii,
new species (Cucullanidae) from Arius serratus
(Day.) of Karachi coast. Pak. J.Zool., 12:27-31.

Caspeta-Mandujano, J.M., Moravec,F. &Aguilar-

Vol 3 (1), January 2012; 09-16



14

Aguilar, R. 2000. Cucullanus mexicanus
sp.n.(Nematoda:Cucullanidae) from the intestine
of the freshwater catfish Rhamdia
guatemalensis(Pimelodidae) in Mexico
Helminthologia 37: 215-217.

Chandler, A. C. 1935. Parasites of fishes in Galveston
Bay. Proc. U.S. natn. Mus., 83: 123-157.

David Gonzalalez-Solis., Vielka, M. Tuz-Paredes
and Miguel, A. Quintal-Loria. 2007. Cucullanus
pargi sp.n.(Nematoda: Cucullanidae) from the
grey snapper Lutjanus griseus off the southern
coast of Quintana Roo, Mexico, Folia. Parasitol.
54: 220-224.

Fortes, E., Hoffmann, R.P. and Sarmento, J.M. 1993a.
Nova especie de nematodeo Cucullanus, C.
riograndensis sp.n., de Pimelodus maculatus
Laeepede, 1803(Pisces), do Lago do Guiba,  Rio
Grande do Sul, Brasil. Rev. Bras. Med. Vet., 15:
79-82.

Fortes, E., Hoffmann, R.P. and Sarmento, J.M. 1993b.
Cucullanus fabrigasi sp. N. nematoda parasita do
intestino do peixe Pimelodus maculates (
Lacepede, 1803) do Rio Guaiba, Poroto Alegre,
Rio Grande do Sul, Brasil. Arq. Fac. Veter.
UFRGS. No.21: 71-76.

Gendre, E. 1927. Parasitologia mauritanica.
Nematodes parasites des poisons de la cote de
Mauritanie. Bull. Com. Etud. Hist. Scient. Afr.
Occid. Fr., 10: 258-274.

Gupta, S. P.& Gupta, R. C. 1979. On some nematode
parasites of marine fishes. Indian J. Helminth.,
29 (1977): 104-112.

Gupta P.C., Masoodi B.A. 1982. Three new and one
known piscine nematodes from Kanpur. Kanpur
Univ. Res. J. (Sci.) 3:57-70.

Gupta, S.P. and Naqvi, N.H. 1983. Nematode
parasites of fishes. VIII. On two new species of
the genus Indocucullanus Ali, 1956 from fishes.

Indian. J.Helminth. 34(1): 78-85.
Gupta, S.P. and Srivastava, A.B. 1984a. On three

new nematode paras i tes  (Nematoda:
Cucullanidae) from Indian fishes. Acta
Parasitologica Polonica, 29(10): 77-84.

Ingrid, D.V., Tomas, T.J. and Haydge, S.N. 2002.
Cucullanus marplatensis sp. Nov. (Nematoda:
Susullanidae) parasitizing Odontesthes
argentinensis (Valenciennes, 1835) (Pisecs,
Atherinidae from Argentinean water. Acta Parasit.,
47(1): 41-46.

Kalyankar, S. D. 1971. On some nematodes from
Indian with the description of a new species (
Ascaridodidea: Stomachidae). Riv. Parasitol.,33:
203—208.

Karve, J. N. 1952. Some parasitic nematode of fishes.
III. J. Univ. Bombay,21 (3) : 1-14.

Køie M .2000. The life-cycle of the flatfish nematode
Cucullanus heterochrous. J Helminthol 74:323-
328.

Lanfranchi, L. Ana ; Juan T. T. and Norma, H .S.2004.
Cucullanus bonaerensis n. sp. (Nematoda:
Cucullanidae) parasitizing Urophycis brasiliensis
(Pisces: Phycidae) from Argentinean waters. J.
parasitol. : 90(4)  808-812.

Lane, C. 1916. The genus Dacnitis Duj, 1845. Indian
J. Med. Res., 4: 93-104.

Lakshmi, B. B. 2000. A new parasite of the genus
Cucullanus( Nematoda: Cucullanidae) from the
fish Thalassinus(Ruppel.) Biol. Chil. Parasitol.,
55: 3-4.

Lebre, C. and Peter, A. J. 1984. Cucullanus campanae
n. sp. (Cucullanidae,Nematoda), a parasite of
Solea vulgaris vulgaris,. Bull. Du Mus.d’Histoire
Naturelle, 6: 999-1005.

Moravec, F. 1979. Observation on the development
of Cucullanus(Truttaedacnitis) truttae (Fabricius,

Vol 3 (1), January 2012; 09-16



15

1794) (Nematoda:Cucullanidae) Folia Parasitol.
26: 295-307.

Moravec, F. 1983. Remarkable devolpment of
cucullanus truttae, a parasite of trout in
Czechoslovakia Ziva. 2: 63-64.

Moravec, F., Kohn, A., Fernandes, B.M.M. 1993.
Nematode parasites of fishes of the Parana River,
Brazil. Part 2. Scuratoidea, Ascaridoidea,
Habronematoidea and Acuarioidea: Folia
Parasitol., 40: 115-134.

Moravec, F.; Lorber, J. and Konecny, R. 2008.
Cucullanus maldivensis n. sp. (Nematoda:
Cucullanidae) and some other adult nematodes
from marine fishes off the Maldive Islands. Syst.
Parasitol. 70(1):61-9.

Moravec, F., Sasal,P., Wurtz, J. &Taraschewski, H.
2005. Cucullanus oceaniensis sp.n.(Nematoda:
Cucullanidae) from Pacific eel(Anguilla
spp.)Folia. Parasitologica 52:343-348.

Petter, A.J. 1974. Essai de classification de la familli
des Cucullanidae.

Bull. Mus. Natl. Hist. Nat. Paris, Series 3, Zoologie,
177: 1469-1491.

Rasheed, S. 1968. The nematodes of the genus
Cucullanus Muller, 1777, from the marine fish
of Karachi coast. An. Esc. Nac. Cienc. Biol. Mex.,
15: 23-59.

Rehana, R.& Bilqees, F. M. 1986. Redescription of
Cucullanus annulatus Rehana and Bilqees 1976
as Cucullanus pseudoannulatus, new species from
Mystus  cavasius (Ham.) of Kalri lake, sind,
Pakistan. J.zool., 18: 345-349.

Sood, 1989. Fish Nematodes from South Asia.
Kalyani Publ. New Delhi, pp704.

Soota, T. D. 1983. Studies on nematode parasites of
Indian vertebrates I.Records of the Zoological

survey of India, occasional paper no.54 Fishes.1-
352.

Soota, T. D. and Chaturvedi, Y. 1971. On five new
nematodes from vertebrates. Zool. Anz., 187:
310-317.

Soota, T. D. & Dey Sarkar, S. R. 1980. On three
species of the nematode genus Cucullanus
Muellar, 1777, and a note on Lappetascaris lutjani
Rasheed, 1965, from Ind. Mar. fish. Rec. Zool.
Surv. India., 76:1-6.

Srivastava, A. B.& Gupta, S. P. 1976. Nematode
parasites of fishes 2. On two new species of
Indocucullanus Ali, 1956. Japan J. Parasit., 26:46-
48.

Timi, J.T. and Lanfranchi, A.L. 2006. A new species
of Cucullanus(Nematoda: Cucullanidae)
parasitizing Conger
orbigniamus(Pisces:Congridae) from Argentinean
waters. J. Parasitol.. 92: 151-154.

Vicente, J.J. and Santos, E. Dos. 1974. Helminth of
fish from the north Flumineuse litoral. Mem. Inst.
Oswoldo Cruz., 27: 173-180.

Vicente, J.J. and Fernando, B.M.M. 1973. On a new
nematode of the genus Cucullanus Mueller, 1777,
parasite of Norurado fish( Nematoda:
Camallanoidae). Atas de Sociedade Biol. Rio.
Janerio., 17: 31-33.

Wang, P.Q. 1984. Descripitions of three new species
and a list of parasitic nematodes from vertebrates
in Fujian province. Wuyi Sci. J., 4: 113-132.

Yamaguti, S . 1935. Studies of helminth fauna of
Japan.  Pt.  9.  Nematodes of fishes 1. Japan. J.
Zool., 9: 337—386.

Yamaguti, S. 1941. Studies on the helminth fauna
of Japan. pt. 33. Nematodes of fishes.II. Jap. J.
Zool., 9(3): 343-396.

Vol 3 (1), January 2012; 09-16



16

Vol 3 (1), January 2012; 09-16

Yamaguti, S. 1954. Parasitic worms mainly from
Celebes. Pt. 9. Nematodes of fishes. Acta. Med.
Okoyama, 9(1): 122-133.

Yamaguti, S. 1961. Systema Helminthum. Vol. III.
The nematodes of vertebrates,  pts. I & 2,  Intersc.
Publishers:  1-1261.

Zaidi, D. A. and Khan, D. 1975. Nematode parasites
from fishes of Pakistan. Pakistan. J. Zool; 7: 51-
73.


