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ABSTRACT
Present communication deals with two new species of the genus Neocalceostoma Tripathi, 1959, from
freshwater fishes, Mystus seenghala (Sykes) and Wallago attu (Bl. & Schn.).
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INTRODUCTION

During the general survey of freshwater fishes of district Saharanpur, U.P., India, for ectoparasitic
monogeneans, | came across two specimens of a freshwater fish, Mystus seenghala (Sykes) and one
specimen of Wallago attu (Bl. & Schn.), infected with several specimens of a rare monogenean belonging
to genus Neocalceostoma Tripathi, 1959. On detailed study, they were found new to me, therefore,
described here as such.

MATERIALS AND METHODS

Fishes, for the present investigation, were collected from ponds and local fish markets of district
Saharanpur. They were brought to laboratory and identified. The identification of piscine hosts was made
with the help of classical works of Mclnerny and Gerard (1958), Misra (1959), Srivastava (1980), Nelson
(1984) and Day (1989). Monogeneans were collected by freezing technique of Mizelle (1936 and 1938).
Worms thus collected, were washed thoroughly, and fixed in hot 70% alcohol or 10% neutral Formaline.
Study of chitinoid hard parts was made in temporary Glycerin mounts. Permanent mounts were also made
after staining in Aceto alum carmine, dehydrating through ascending grades of Alcohol, clearing in
Xylene, and mounting in Canada balsam. Camera lucida sketches were made both from temporary and
permanent preparations. Besides this, morphological studies were made using Motic Microscope and
Image analyzing system. All measurements were taken with the help of stage micrometer and
occulometer by method suggested by Mizelle (1936 and 1938), Gussev (1955), Malmberg (1957) and
Singh (1959). The measurements were also compared with the measurement taken by Motic image
analysis software 2000.

Observation

Neocalceostoma indicus n.sp.

(Plate I, Figure 1-5, and Plate 11, Microphotograph 5, 3, 7 & 2)

Worms are elongated, measuring 1.47-1.49 mm in length. Maximum width, 0.15-0.17 mm is recorded in
the ovarian region. Head is lobed, bears three pairs of head organs and two pairs of eyespots (posterior
pair being slightly larger). Head organs are three pairs, well-developed and appear as floral whorls.
Anterior most pair is being largest of all. From the posterior border of each head organ, a fine duct arises,
extends posteriorly along sides of pharynx and joins cephalic glands. Pharynx is muscular elongate oval,
measuring 0.081-0.085 x 0.072-0.075 mm. On the posterio-lateral sides of the pharynx, darkly stained,
several pairs of pharyngeal glands are found. Intestine simple, bifurcate and crura terminate blindly.

Male reproductive system consists of a testis, vas deferens, seminal vesicle and male copulatory complex.
Testis simple, large, elongated, inter-caecal, post-equatorial, post-ovarian and measures 0.42-0.44 X
0.053-0.055 mm. From the anterior border of testis, a fine vas deferens arises, extends anteriorly, forms
loop around left intestinal limb, and finally dilates to form an elongate oval seminal vesicle, located
opposite and slightly anterior to vagina measuring 0.095-0.099 x 0.032-0.036 mm. Male copulatory
complex consists of elongated tubular cirrus and an accessory piece. The cirrus proper is double walled
chitinoid tube, measuring 0.13-0.14 mm in length. Ejaculatory ducts open at the distal part of accessory
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piece. At the base of accessory piece, a wide, double walled, chitinoid tube originated which extends
posteriorly and terminates in the vicinity of base of cirrus proper, measures 0.082-0.085 mm in length.
Accessory piece of the cirrus is made up of two pieces. First piece is broad in middle but narrow at both
ends, measures 0.055-0.058 mm, it has avian beak like projection at its anterior end and tip of second
piece fits in it. Second piece is elongate, measures 0.045-0.047 mm in length.

Female reproductive system consists of an ovary, vagina, vitelline glands, and receptaculum seminis.
Ovary is equatorial, pre-testicular, oval in shape measuring 0.142-0.147 x 0.120-0.141 mm. Vagina is
dextral, oval in shape, and muscular, having ridges, measuring 0.075-0.077 x 0.079-0.081 mm. It
communicates to a well-developed receptaculum seminis. Receptaculum seminis is elongate oval,
measuring 0.011-0.012 x 0.051-0.055 mm. Vitelline follicles are co-extensive with intestinal caeca and
densely distributed specially in posterior region of the body.

Haptor is large, muscular, cup like, wider than body with a pair of small anchors, measuring 0.145-0.149
x 0.23-0.24 mm. Each anchor is with broad base, strong shaft and more or less straight points measuring
0.0192-0.0195 mm. Marginal hooklets were not visible on the margins of the haptor, possibly might have
shed during processing.

Remarks

The present form differs from Neocalceostoma elongatum Tripathi, 1959; N. microformis Swarup, 1978
and N. chauhani Pandey and Mehta, 1986, in having different shape of male copulatory complex, dextral
vagina and anchors. Moreover, it differs from N. srivastavai Singh and Agrawal, 1994 in having different
shape of tesits, shape of male copulatory complex, vagina and anchor. Besides this, position of the vagina
is dextral and is highly muscular. It is therefore, described as a new species viz., N. indicus n.sp., named
after the subcontinent collected from.

Neocalceostoma tripathii n.sp.

(Plate 11, Figure 1-5, and Figure 3, Microphotograph 4, 6 & 1)

Worms are elongated measuring 0.99-1.15 x 0.14-0.21 mm. Head is lobed, bears five pairs of head organs
and two pairs of eyespots (posterior pair being slightly larger). The head organs of the either side are
connected with cephalic glands located, posterior to pharynx through separate ducts. Pharynx is round to
oval, muscular, measuring 0.078-0.081 x 0.071-0.075 mm. On the anterio-lateral and posterio-lateral
sides of the pharynx, darkly stained, several pairs of pharyngeal glands are found. Intestine simple,
bifurcate and crura terminate blindly in posterior region of the body.

Male reproductive system consists of a testis, vas deferens, seminal vesicle, male gonopore and male
copulatory complex. Testis simple, large, elongated, inter-caecal, post-equatorial, post-ovarian and
measures 0.340-0.344 x 0.021-0.027 mm. From the anterior border of testis, a fine vas deferens arises,
extends anteriorly, forms loop around left intestinal limb, takes turn near cirrus base on itself, encircle the
male copulatory complex and dilates to form a fusiform seminal vesicle, opposite and slightly anterior to
vagina, measuring 0.068-0.071 x 0.021-0.025 mm. Male copulatory complex consists of an elongated
tubular cirrus and an accessory piece. The cirrus proper is chitinoid double walled tube, with swollen,
bubble like base, measuring 0.051-0.052 mm in length. Accessory piece is double walled chitinoid tube
with a broad rounded base and pointed tip measuring 0.038-0.039 mm. Female reproductive system
consists of an ovary, vagina, vitelline glands, vitelline reservoirs, receptaculum seminis and ootype
complex. Ovary is equatorial, pre-testicular, elongate oval in shape measuring 0.081-0.086 x 0.042-0.047
mm. Vagina is dextral, oval in shape, muscular, measures 0.061-0.067 x 0.051-0.055 mm. A fine duct
arises from the vagina, which leads to receptaculum seminis. Receptaculum seminis is transversely
elongated, measuring 0.058-0.059 x 0.022-0.027 mm and opens into ootype complex. Ootype complex is
oval in shape surrounded by unicellular mehli’s glands and measures 0.051-0.055 x 0.025-0.028 mm. On
either side of the body, at the level of ootype complex, well-developed vitelline reservoir is located which
communicates with ootype complex by fine ducts. Vitelline follicles are co-extensive with intestinal
caeca. Haptor is large, muscular and wider than body measuring 0.19-0.21 0.19 H 0.21-0.38 mm. It is
equipped with a pair of small anchors and darkly stained haptoral glands. Each anchor is with bifid base,
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strong shaft and straight points measuring 0.015-0.018 mm. Inner roots are strong, well-developed and
inwardly oriented but the outer roots are diverging making an obtuse angle with inner root. Marginal
hooklets are not visible.

Remarks

The present form differs from all the known species of the genus including N. indicus n.sp., in having 5
pairs of head organs, difference in shape of male copulatory complex and difference in shape and form of
the anchors. It is therefore described as new species viz., N tripathii n.sp., named in honour of Dr.
Y.R.Tripathi.

RESULTS AND DISCUSSION

Discussion

Family Calceostomatidae was established by (Parona and Perugia, 1889) Poche, 1926 to accommodate
Calceostoma van Beneden, 1858. Sproston (1946) included six genera in this family viz.,

1. Tricotyle Manter, 1938

2. Anoplodiscus Sonsino, 1890

3. Calceostoma van Beneden, 1858

4. Acolpenteron Fischthal and Allison, 1940

5. Feridericianella Brandes, 1894 and

6. Anoncohaptor Mueller, 1938.

Palombi (1943) synomymized Tricotyle Manter, 1938 with Loimos MacCallum, 1917 and genus
Anoplodiscus Sonsino, 1890, was transferred to family Udonellidae Taschenberg, 1879. He also
established a new genus Calceostomella to accommodate Calceostoma inverme Parona and Perugia,
1889, under the family Calceostomatidae.

Tripathi (1959) established another genus Neocalceostoma under the family Calceostomatidae.
Subsequently, Yamaguti (1963) described family Calceostomatidae with eight genera in all viz.,
Pseudocalceostoma Yamaguti, 1940

Calceostoma van Beneden, 1858

Acolpenteron Fischthal and Allison, 1940

Neocalceostoma Tripathi, 1959

Fridericianella Brandes, 1894

Anoncohaptor Mueller, 1938

Calceostomella Palombi, 1943 and

Paracalceostoma Caballero and Bravo-Hollis, 1955.

As far as genus Neocalceostoma is concerned it was Tripathi (1959), who established this genus for the
worms, collected from Osteogeneosus militaris and Arius arius, with Neocalceostoma elongatum as type
species.

Generic diagnosis of genus Neocalceostoma Tripathi, 1959

Calceostomatidae has three pairs of glandular pseudosuckers at anterior end of the body. Haptor
muscular, cup like with a pair of anchor and ten pairs of marginal hooklets. Intestinal crura simple not
confluent. Ovary and testis oval, vagina median and ventral, cirrus long, with a long coiled accessory
piece, two pairs of eyespots.

Since then, three more species have been added to the genus besides genotype viz.,-

1. N. microformis Swarup, 1978

2. N. chauhani Pandey and Mehta, 1986 and

3. N.srivastavai Singh and Agrawal, 1994.

Moreover, during the course of study two more species is added to the genus by authors —

4. N. indicus n.sp.

5. N. tripathii n.sp.

Nk~ wdE
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In the light of present observation and study of previous forms, it was found that the generic diagnosis
warrants a through revision and amendments.

Plate |

Figure 1: Neocalceostoma indicus n.sp. whole mount.
Figure 2: Male copulatory complex.

Figure 3: Vagina enlarged.

Figure 4.  Anchors enlarged

Figure 5: Haptor
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Plate I1:

Figure 1: Neocalceostoma tripathii n.sp. whole mount.
Figure 2: Male copulatory complex.

Figure 3: Anchor enlarged

Figure 4: Gonadal portion enlarged.

Figure 5: Haptor.
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Microphotograph 5
Plate I11:
Microphotograph 1:
Microphotograph 2:
Microphotograph 3:
Microphotograph 4:
Microphotograph 5:
Microphotograph 6:
Microphotograph 7:

LY

Microphotograph2 phograplii

Anchor N. tripathii
Anchor N. indicus
Vagina N. indicus
Haptor N. tripathii
Haptor N. indicus
Cirrus N. tripathii
Cirrus N. indicus
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Amended generic diagnosis of Neocalceostoma Tripathi, 1959

Calceostomatidae, Haptor muscular, cup like with a pair of poorly developed anchor and ten pairs of
marginal hooklets, which may or may not be present. Head bears 3-5 pairs of glandular pseudosuckers at
anterior end of the body and two pairs of eyespots. Pharynx muscular, round to oval in outline. Cephalic
glands may or may not be present. Intestinal crura simple not confluent. Testis post ovarian, vas deferens
forms loop around left intestinal limb and dilates to form seminal vesicle. Cirrus in the form of chitinoid
tube, with well-developed accessory piece. Ovary simple, pretesticular. Vagina median or dextral,
muscular or tubular. Receptaculum seminis present. Vitelline follicles well developed, coextensive with
intestinal caeca. Parasitic in freshwater, brackishwater and marine teleosts.

Key to various species of the genus Neocalceostoma Tripathi, 1959

1. Head organs three pairs . 2
Head organs five pairs . N. tripathii n.sp.
2. Cirrus without accessory piece ... N. microformis Swarup,
1978
Cirrus with accessory piece .. 3
3. Vagina submedian, tubutlear . N. elongatum Tripathi,
1959
Vagina dextral and tupular .. N. chauhani Pandey and
Mehta, 1986
Vagina median, funnel shaped ... N. srivastavai Singh and
Agrawal, 1994
Vagina dextral, muscular, provided with muscular ridges ~ ....... N. indicus n.sp.
Type host : Osteogeneosus militaris and Arius arius.
Type Locality : Chilka lake, Mahanadi and Matla estuary.
Type species : N. elongatum.
Additional Host : Wallago attu and Mystus seenghala.
Additional Locality : Meerut, Mathura, and Saharanpur.
Additional Species : N. microformis, N. chauhani, N. srivastavai, N. indicus and
N. tripatbhii.
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