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FRESHWATER SPONGES

J. G. PATTANAYAK
Zoological Sur ey of India, Calcutta

INTRODUCTION

A perusal of literature reveals that after the pioneering works of Annandale (1906 - 1916) on the
freshwater sponges of India including those of West Bengal a single paper by Soota and Pattanayak
(1982) is available wherin only 7 species from this state have been dealt with. It may be mentioned
here that so far a total of 31 species belonging to 18 genera have been recorded from India (Prakash
et.al.,, 1972; Khera and Chaturvedi, 1976. Malhotra et.al. 1977; Soota and Pattanayak, 1982: Soota
and Pattanayak, 1983) and 14 species under 8 genera were recorded from West Bengal.

In order to make an upto date account of the freshwater sponge fauna of West Bengal a
number of faunistic surveys were undertaken in dit‘erent areas of the state during the years
1985-1988. As a result of above surveys a total of 66 lots of freshwater sponges were collected
which belong to 9 species under 6 genera. In addition to this, 7 more species under 3 genera
records are available in literature. As a result the total species of freshwater sponges of West
Bengal goes upto 16 under 9 genera. These are being dealt with in this paper. Out of thesc one
genus and two spcecies are recorded for the first time in Indian region and 7 species are forming
new locality records. Key to the genera and species of freshwater sponges of West Bengal and
their distribution by charts and maps are also included in this paper The classification of
sponges is based on Penney and Racek (1968).

MORPHOLOGY AND TERMINOLOGY

Acerate : A type of microscleres with their centrai portion bear a number of long pcrpendicular
radiating rays. (Text-fig. 19)

Amphioxea : Spicule with tapering or pointed at both ends. (Text-fig. 1)

Amphistrongyle : Spicule with blunt or rounded at both ends. (Text-fig. 9)

Aster : A type of microscleres with several rays originating from the same centre. (Text-tig. 18)
Basal lamina : The attachment surface of a sponge.

Birotulate : A type of gemmoscleres with a cylindrical shaft with two rotules at both ends
(Text-fig. 20)

Body colour : Colouration of spongillids depends on the presence or absence of zoochlorellac
within the tissue of the sponge, rarely by the presence of green or purple pigments or by adventitious
sediments. Except some well-established cases, the colouration seems therefore of little taxonomic
significance.

Form and consistency : Form of spongebody depends on the growth. In mature sponge. form
may range from thin to thick crusts or cushions, be of bulbous or othcrwise massive naturc. or
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display branching, subbranching or pseudobranching projections. Consistency depends on the
spongin present in the skeletal meshwork, this may be hard, soft or brittle.

Foramen : An orific of the gemmule.
Foraminal tubule : A horny tube that surrounded the foramina of some gemmuie.
Gemmosclere : Spicule of the gemmule.

Gemmule : A desiccation-resistant asexual reproductive body composed of a mass of
archaeocytes charged with reserves and enclosed in a non-cellular protective envelope.

Megasclere : A structural spicule.
Microsclere : Spicule that lie free in the symplasm.
Osculum : An aperture through which water is ejected from the sponge.

Pneumatic coat : A horny or chitinous layer on the surface of the gemmule containing air-
spaces. If these spaces are of regular form and arrangement it is said to be cellular; if they are
minute and irregular it is called granular.

Spicule : A discret element of the sponge skeleton. Usually composed mainly of silica or
calcium carbonate but spongin spicules do occur rarely. In Spongillidae spicules are of silicious

type.

Stellate : A type of microscleres consisting of many rays projecting from a distinct central
globular nodule.

Symplasm : The inner mass of spongebody.

SYSTEMATIC ACCOUNT

Phylum PORIFERA
Class DEMOSPONGIAE
Order HAPLOSCLERINA
Family SPONGILLIDAE Gray
1. Genus Spongilla Lamarck
(1) Spongilla lacustris (Linnaeus)
(2) Spongilla alba Carter
2. Genus Eunapius Gray
(3)  Eunapius carteri (Bowerbank)
(4)  Eunapius fragilis (Leidy)
(5)  Eunapius calcuttanus (Annandale)
(6)  Eunapius crassissimus (Annandale)
3.  Genus Stratospongilla Annandale
(7)  Stratospongilla indica (Annandale)
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4. Genus Corvospongilla Annandale
(8) Corvospongilla lapidosa (Annandale)
(9) Corvospongilla caunteri Annandale
5. Genus Radiospongilla Penney and Racek
(10)  Radiospongilla indica (Annandale)
(11)  Radiospongilla cerebellata (Bowerbank)
6. Genus Ephydatia Lamourox
(12) Ephydatia meyeni (Carter)
*7.  Genus Umborotula Penney and Racek

*(13)  Umborotula bogorensis (Weber)
8. Genus Dosilia Gray
(14)  Dosilia plumosa (Crater)
9. Genus Trochospongilla Vejdovsky
(15) Trochospongilla latouchiana Annandale

(16)  Trochospongilla philottiana Annandale

* ., . . .
indicates first record from India

Family SPONGILLIDAE Gray, 1867

Diagnosis : Freshwater sponges, with a soft cavernous structure most noticeable just below the
surface. Spicules smooth or spined oxeas, or stronglyes or birotulates; organised into bundles or
tracts and bound by spongin. Reproduction by gemmules, coated with pneumatic layer of loosely
packed spongin; complex microscleres sometimes associated with the gemmule coat.

KEY TO GENERA
1. MICroSCIEres @bSENL....c....vvviiieiceiciiiiiicrcciieeeiccriiiie eeeecieeeeeseenre e e s et e e e e e e et ae e nnnaes 2
MICTOSCIETES PIESENL ... ettt ettt e st e e s e ee s e e e e s saabeeeeeeenrneee s 6
2. GemmoOScleres DIrOIUIALES .........cooeiuiiieiiiiiniiiieiiiieier ettt e e e rbe e e e saere e e 3
Gemmoscleres amphioxea or amphiStrongyla............ccccceiveiiiiniieririeeeeieerreeceeee e h)
3. Rotules flat in lateral VIEW ........c.coiiiiiiiiiiiiiiiiiirirrerecrerrrae s ee e e e e Ephydatia
Rotules not flat in lateral VIEW .........cc.eeiiiiviiiiiiiiiiiiiie ittt 4
4. Rotules circular, with entire Mmargin ............ccccceeeeeeeeiinciiiiiiiiieeeee e Trochospongilla
Rotules umbonate, with margine bearing large number of small regular indentations.................
............................................................................................................................... Umborotula
5. Gemmoscleres with characteristic arrangement of terminal spines.................... Radiospongilla

Gemmoscleres either with uniformly distributed spines or entirely smooth.................. Eunapius
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6. Microscleres MiCrobirotUlates ...........occvevverierienienienieenecici e esreesaens Corvospongilla
7. Microscleres either diStinct @Ster OF ACETALE .........cvvvuvvrreerereeiriiiiiiiereeeersisssessssssnsssrenseecens Dosilia
Microscleres amphioxea or amphistrongyla...........c.ccccccviiiiiiniiiiiiiiii e 8
8. FOramen tUDUIAr. ...........coceeiiiieieeirecerreetee et eee e s e s saesssneassreas Stratospongilla
Foramen never tubular, simple to slightly cup-shaped..........ccccoccceiiiniiniiiiiniinneennnnn. Spongilla

1. Genus Spongilla Lamarck, 1816

1758. Spongia Linnaeus, Systema Naturae, 10th ed., 1, Animalia : 1348.

1816. Spongilla Lamarck, Histoire naturella des animaux sans vertebres, 2 : 98.
1968. Spongilla, Penney and Racek, Bull. U.S. natn. Mus, No. 272 : 7.

1982. Spongilla, Soota and Pattanayak, Rec. zool. Surv. India, 80 : 223.
Type-species Spongia lacustris Linnaeus, 1758

Diagnosis : Megascleres-slender to stout, smooth, amphioxea. Microscleres-slender, spined,
amphioxea and different from gemmoscleres.

Gemmoscleres stout. curved, strongly spined amphioxea or amphistrongyla.

Gemmules spherical. large, abundant and scattered throughout the sponge; pneumatic layer
granulated with very small nonpolygonal air spaces, gemmoscleres embedded tangentially in it;
foramen cup-shaped, never tubular.

Distribution . Cosmopolitan.

Key to Species
Microscleres with small spines or granules of almost equal size and distribution............... S. lacustris

Microscleres with spines much longer and more prominent in central part.............cccccveeereeennnn. S. alba

1. Spongilla lacustris (Linnaeus, 1758)
(Text fig. 1-3)
1758. Spongia lacustris Linnaeus, Systema Naturae, 10th ed., 1, Animalia : 1348.
1968. Spongilla lacustris, Penney and Racek, Bull. U.S. natn. Mus., No. 272 : 9.
1982. Spongilla lacustris, Soota and Pattanayak, Rec. zool. Surv. India, 80 : 224.

Material examined : Bankura Dist 2 lots, Aral Bansi, 27.X1.1986; one lot, Bansi, 27.X1.1986;
One lot, Gard Kotalpur, 30.X1.1986; 3 lots, Saltora, 29.X1.1986; Coll. J. G. Pattanayak. Birbhum
Dist One lot, Nalhati, 27.X1.1983; Coll. K. R. Halder. Barddhaman Dist - One lot, Galsi,
6.XI1.1986; Coll. J. G. Pattanayak. Hugli Dist One lot, Hooghly, 12.XII.1986; Coll. J. G.
Pattanayak. Maldah Dist One lot, Bamangola, 13.1X.1987; one lot, Gajal, 14.1X.1987; Coll. J. G.
Pattanayak. Medinipur Dist One lot. Talpurkur, 4 Km S. of Tamluk, 13.1V.1986; Coll. J. G.
Pattanayak.

Description : Sponge consisting of a flat or rounded thin basal portion with long free cylindrical
branches; surface hispid; oscula small and star shaped; dermal membrane well developed;
consistency soft and easily compressed.
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Megascleres straight. sharply pointed, smooth amphioxea; length range .225-.410 mm, width
range .006-.009 mm.

Microscleres abundant, straight, long, slender, amphioxea with small spines of almost cqual
size and distribution; length range .075-.090 mm. width range .0035-.006 mm.

Gemmoscleres resembling the microscleres but stout and slightly to strongly curved;
amphioxea; covered with strong curved spines; length range .045 .095 mm, width range
.0035 .006.

Gemmules abundant, present throughout the body, large, spherical; pneumatic layer thick,
granular in which the spicules tangentially arranged, foramen not tubular, simple, bearing a shallow
peripheral collar; diameter of gemmule .50 .60 mm.

Colour in life Generally bright green due to presence of zoochlorellae, otherwise pale white to
light grey in colour.

Distribution : INDIA : West Bengal Bankura, Birbhum, Barddhaman, Calcutta, Hugli,
Maldah, Medinipur and South 24 Parganas districts; Assam; Bihar; Himachal Pradesh; Jammu and
Kashmir; Karnataka; Maharashtra; Orissa; Punjab: Rajasthan and Tamilnadu. OUTSIDE INDIA :
Northern hemisphere, with its greatest expansion in cold-temperate regions.

Remarks : This species is widely distributed in India.

2. Spongilla alba Carter, 1849
(Text fig. 4-6)
1849. Spongilla alba Carter, Ann. Mag. Nat. Hist., 4 : 83
1968. Spongilla alba, Penney and Racek, Bull. U. S. natn. Mus., No. 272 : 16.
1982. Spongilla alba, Soota and Pattanayak. Rec. zool Surv. India, 80 : 224,

Description  Sponge forming massive growth of moderate thickness; surface smooth with
irregular projection; oscula moderate or large size, never very conspicuous; dermal membrane
closely adherent to symplasm: consistency hard but brittle.

Megascleres feebly curved, slender to stout and fusiform. smooth amphioxea: length range
.265-.330 mm, width range .012-.019 mm.

Microscleres numerous in dermal membrane; slightly curved, slender. amphioxea with erect
spine more prominent and longer in central region; length range .065-.125 mm, width range .002-
.004 mm.

Gemmoscleres feebly curved, slender, cylindrical amphistrongyla; covered with large recurved
spines, more numerous at the tips than near the middle of the shaft; length range .085-.110 mm,
width range .005-.0085 mm.

Gemmules  abundant, scattered throughout the body large spherical; pneumatic layer
moderately thick granular, gemmoscleres embedded in this layer with their tips projecting beyond
outer surface of layer; foramen not tubular but cup-shaped:; diameter range .45-.60 mm.

Colour in life : whitish.

Distribution : INDIA : West Bengal Calcutta, North and South 24 Parganas districts: Kerala;
Maharashtra; Orissa; Rajasthan. OUTSIDE INDIA : Africa. Australia, South America and South
East Asia.
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Remarks . During the present survey no material of this species is available; hence «the
description is based on the material present in National Zoological Collections.

1851.
1867.
1968.
1982.

2. Genus Eunapius Gray, 1867
Spongilla Leidy, Proc. Acad. Nat. Sci. Philadelphia, 5 : 278.
Eunapius Gray, Proc. Zool. Soc. London, 1867 : 558.
Eunapius, Penney and Racek, Bull. U.S. natn. Mus., No. 272 : 21.
Eunapius, Soota and Pattanayak, Rec. zool. Surv. India, 80 : 219.

Type species  spongilla carteri Bowerbank, 1863

Diagnosis Megascleres - stout, smooth, amphioxea or amphistrongyla, rarely spined.

Microscleres absent.

Gemmoscleres slender to robust, slightly curved, strongly spined amphioxea or amphistrongyla.

Gemmules somewhat flattened, comparatively small abundant and scattered singly or in groups
or forming distinct pavement layer at the base; pneumatic layer well developed with conspicuously
polygonal air spaces, gemmoscleres embedded in this layer strictly tangentially over the gemmules;
foramen tube straight or strongly curved.

Distribution : Widely distributed throughout the world.

Key to Species
1. Megascleres amphiStrongyla ...........cccoovueeviieeiiiiiieiieiicniee e E. crassissi:‘nus
Megascleres amphiOXea ...........icoiviiiiiiiiiiiriiii s 2
2. Megascleres amphioxea with a lanceolate apical projections..........c.cccccevvvereunenne E. calcuttanus
Megascleres amphioxea with smooth tapering ends............cccoccvvniiiinniiinnneiini s 3
3. Gemmoscleres similar in shape and structure to megascleres but smaller in size.......... E. carteri
Gemmoscleres not similar in shape and structure to megascleres and covered with spines .........

1849.
1863.
1867.
1968.
1982.

............................................................................................................................. E. fragilis

3. Eunapius carteri (Bowerbank, 1863)
(Text-fig. 7 & 8)
Spongilla friabilis Carter, Ann. Mag. Nat. Hist., 4 : 83
Spongilla carteri Bowerbank, Proc. Zool. Soc. London, 1863 : 469.
Eunapius carteri Gray, Proc. Zool. Soc. London, 1867 : 552.
Eunapius carteri Penney and Racek, Bull. U.S. natn. Mus., No. 272 : 23.

Eunapius carteri, Soota and Pattanayak, Rec. zool. Surv. India, 80 : 221.

Muaterial examined : Bankura Dist : One lot, Bishnupur 28.X1.1986; one lot, Joyrambati,
1.X11.1986; two lots, Saltora, 29.X1.1986; One lot, Susunia, 2.XII.1986; Coll. J. G. Pattanayak.
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Birbhum Dist Two lots, Nalhati. 27.IX.1983; one lot, Sainthea, 28.1X.1983; Coll. K. R. Halder.
Koch Behar Dist Two lots, Mathabhanga, 16.IV.1987; Coll. J. G. Pattanayak. Hugli Dist One lot,
Chinsura, 12.XII.1986; Coll. J. G. Pattanayak. Haora Dist Two lots, Bagnan, 7.1V.1986; Coll. J. G.
Pattanayak. Jalpaiguri Dist : Two lots, Alipurduar, 17.1V.1987. Coll. J. G. Pattanayak. Maldah Dist :
One lot, Maldah town, 12.X1.1987; Coll. J. G. Pattanayak. Medinipur Dist One lot. Contai.
25.111.1986; one lot, Ghatal, 28.111.1986; two lots Gopiballavpur, 30.1I1.1986; five lots, Midnapore
town, 26.111.1986; one lot, Naradari, 5 Km. S. of Tamluk Town, 13.IV.1986; Coll. J. G. Pattanayak.
Nadia Dist One lot, Krishnanagar, 16.1X.1983; Coll. K. R. Halder. Purulya Dist One lot,
Bagmundi, 3.1V.1986; one lot, Manbazar, 2.IV.1986; one lot, Raghunathpur, 4.IV.1986; Coll. J. G.
Pattanayak. N. 24 Parganas Dist One lot, Ankhola Nabapally, 28.111.1986; Coll. I. B. Dutta. West
Dinajpur Dist One lot, Raiganj, 7.VI.1987; Coll. J. G. Pattanayak.

Description - Sponge massive, forming irregular masses of varying dimention; surface hispid;
oscula large, rounded and conspicuous but not raised above the surface of sponge; dermal membrane
well developed; consistency of live sponge moderately soft and has a peculiarly strong and offensive
smell.

Megascleres slightly curved, stout fusiform, smooth amphioxea: length range .265-.350 mm.
width range .011-0.25 mm.

Microscleres absent.

Gemmoscleres similar in shape and structure of megascleres but much smaller in size; length
range .150-.200 mm, width range .005-.008 mm.

Gemmules numerous, scattered singly throughout the body; comparatively large, spherical or
flattened at the base; pnematic layer very thick, consisting of several layers of relatively large
polygonal air-spaces, gemmoscleres embedded in this layer tangentially or in an irregular manner,
foramen tubular, resembling an inverted bottle in shape; diameter range .445-.560 mm.

Colour in life : greyish.

Distribution : INDIA : West Bengal Bankura, Birbhum, Calcutta, Koch Behar, Hugli, Haora.
Jalpaiguri, Maldah, Medinipur, Nadia, North 24 Parganas, Purulya, South 24 Parganas and West
Dinajpur districts: Bihar; Kerala; Maharashtra; Orissa; Punjab; Rajasthan Tamilnadu; Uttar Pradesh.
OUTSIDE INDIA : Africa, Burma, China, Hungary, Indonesia, Iran, Malaysia, Turkestan, and
USSR.

Remarks : This species is widely distributed in West Bengal as well as in other parts of India.

4. Eunapius fragilis (Lcidy, 1851)
(Text-fig. 11 & 12)
1851. Spongilla fragilis Leidy, Proc. Acad. Nat. Sci. Philadelphia, 5 : 278.
1968. Eunapuus fragilis Penney and Racek. Bull, U.S. natn. Mus., No. 272 : 25.

Material examined : Hugli Dist. One lot, Janai, 11.XII.1986; coll. J. G. Pattanayak. Haora
Dist. Two lots, Mourigram, 6.V1.1986; Coll. J. G. Pattanayak. Medinipur Dist.- One lot, Kolaghat.
29.111.1986; two lots, Naradari, 5 km S. of Tamluk, 4.V.1986; Coll. J. G. Pattanayak.

Description : Thin to thick flat crusts forms on aquatic weeds or hard substances: surface
smooth and even; oscula small. numerous, flat and producing distinct radial canals: consistency very
soft and fragile.
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Megascleres nearly straight, moderately stout, smoath amphioxea; length range .210 - .270
mm, width range .008 .013 mm.

Microscleres absent.

Gemmoscleres slightly curved or straight, moderately stout, amphioxea or amphistrongyla,
covered with spines aggregated at the tips of scleres; length range .065 .110 mm width range .005
.007 mm.

Gemmules abundant, either forming free groups of 2-5 or forming a flat layer at the base of
sponge; small, spherical; pneumatic layers consisting of several thick cellular coat of layer with
large polygonal air spaces and forming a continuous coat over all gemmules where bound together
in groups, gemmoscleres embedded in the pnematic coat tangentially and arranged in two separate
tiers above the gemmule, separated from each other by thick pneumatic coat; foraminal tubule
relatively long and stout, projecting outwards through the pneumatic coat and opening outwards:
diameter range .20 - .30 mm.

Colour in life light grey to whitish, when zoochloreli present its colour is green.

Distribution : INDIA : West Bengal Hugli, Haora, Medinipur. OUTSIDE INDIA : Truely
cosmopolitan, found in all countries.

Remarks : Though this species in cosmopolitan is distribution but it is recorded for the first time
from India.

S. Eunapius calcuttanus (Annandale. 1911)
(Text-fig. 13 & 14)

1911. Spongilla fraglis var. calcuttana Annandale, The Fauna of British India, including Cevlon and
Burma, p. 96.

1968. Eunapius calcurtanus Penney and Racek, Bull. U.S. natn. Mus.. No. 272 : 28.
1982, Eunapius calcuttanus, Soota and Pattanayak, Rec. zool. Surv. India, 80 : 220.
Material examined : Barddhaman Dist. : One lot, Rayna, 7.XII1.1986; Coll. J. G. Pattanayak.

Haora Dist. : One lot, Amta, 6.IV,1986; two lots, Bagnan, 7.1V.1986; one lot, Shyampur,
7.1V.1986; Coll. J. G. Pattanayak.

Medinipur Dist. One lot, Garbeta. 27.111.1986: one lot, Tamluk, 12.IV.1986: Coll. J. G.
Pattanayak. South 24 Parganas Dist. One lot, Dhaniram chak. 23.X1.1987; Coll. B. G. Mandal.

Description : Sponge body clongated. bulbous: surface smooth: oscula small. numerous. flat
and producing distinct radial canals; texture soft and fragile.

Megascleres slender. fusiform, smooth amphioxea, with abruptly pointed or rounded at the tips
forming a peculiar lanceolate shaped apical projections: length range .180-.225 mm, width range
.009-.012 mm.

Microscleres : absent.

Gemmoscleres curved, slender, cylindrical, amphistrongyla with small spines throughout their
length; length range .080-.110 mm, width range .002-.005 mm.

Gemmules  abundant, small, spherical; pneumatic layer well developed. thick and consisting of
large polygonal air spaces, gemmoscleres embedded in the pneumatic coat tangentially; foramen
tubular and opening outward; diameter range 0.20-0.225 mm.
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Colour in life light grey to light brown.

Distribution INDIA : West Bengal Barddhaman, Calcutta, Haora, Medinipur and south 24
Parganas.

Remarks : This species is endemic in West Bengal.

6. Eunapius crassissimus (Annandale, 1907)
(Text-fig. 9 & 10)
1907. Spongilla crassissinia Annandale, Journ. & Proc. Asiatic Soc. Bengal, 3 : 17.
1968. Eunapius crassissimus Penney and Racek, Bull. U.S. natn. Mus., No. 272 : 30.

Material examined : Bankura Dist. two lots, Gard Kotalpur, 30.X1.1986. one lot, Tejpal.
Bishnupur, 28.X1.1986; Coll. J. G. Pattanayak. Koch Behar Dist. one lot. Mathabhanga,
16.iv.1987; coll. J. G. Pattanayak. Jalpaiguri Dist. one lot, Lataguri, 11.IV.1987; Coll. J. G.
Pattanayak.

Description : Sponge body forming spherical, spindle shaped or irregular masses without
branches; surface hispid; oscula star-shaped, surrounded by radiating furrows; dermal membrane
well developed; consistency very hard and strong.

Megascleres feebly curved, stout cylindrical, smooth amphistrongyla, often bearing at each end
a minute terminal projections; immature megascleres slender amphioxea; length range .25 .30 mm,
width range .007 .028 mm.

Microscleres absent

Gemimoscleres curved, slender, cylindrical, amphistrongyla with small spines throughout their
length; length range .080 - .105 mm. width range .003 .009 mm.

Gemmules moderate in number; found in the basal region, moderate in size, spherical;
pneumatic layer thick. consisting of large polygonal air spaces; gemmoscleres embedded in this
layer tangentially and forming two separate tiers above the gemmules; foraminal tube moderately
long, rarely projecting beyond surface of pneumatic layer: diameter of gemmule .275 .310 mm.

Colour in life nearly black, sometimes dull green due to presence of zoochloreli.

Distribution : INDIA : West Bengal Bankura, Calcutta, Koch Behar. Jalpaiguri: Orissa.
OUTSIDE INDIA : Tropical S.E. Asia; Australia.

Remarks : This species is recorded for the first time from the places mentioned under
“material” column and restricted to eastern India only.

3. Genus Stratospongilla Annandale, 1909
1909. Spongilla (Stratospongilla) Annandale, Zool. Jahrb., 27 : 561.
1968. Stratospongilla Penney and Racek, Bull. U.S. nain. Mus., No. 272 : 40.
1982. Stratospongilla, Soota and Pattanayak, Rec. zool. Surv. India, 80 : 226.

Type species : Spongilla bombayensis Carter, 1882,
Diagnosis : Megascleres-stout, smooth or roughened, amphioxea or amphistrongyla.

Microscleres short, slender, straight. spined amphioxea.
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Gemmoscleres  either strongly bent amphistrongyla or slightly curved amphioxea or
combination of both; covered with minute spines.

Gemmules  spherical, Jarge and flattened base, generally aggregated in the basal membrane,
sometimes frec in the inner symplasm; pneumatic layer not well developed, situated entirely outside
the layer of gemmoscleres; gemmoscleres embedded tangentially in the outer gemmular membrane,
in ane or more compact layers; foraminal tubule either short and straight or long and recurved.

Distribution : Essentially a tropical genus with greatest abundance in Asia and Africa and also
present in S. America but absent in tropical Australia.

7. Stratospongilla indica (Annandale, 1908)
1908. Spongilla indica Annandale, Rec. Indian Mus., 2 : 25
1968. Stratospongilla indica Penney and Racek, Bull. U.S. natn. Mus. No. 272 : 44.
1982. Stratospongilla indica, Soota and Pattanayak. Rec. zool. Surv. India, 80 : 226.

Description : Sponge body forming shallow cushions on solid support and not branching;
surface smooth: oscula minute; consistancy compact, rather hard but brittle.

Megascleres almost straight, cylindrical, short and minute spined. amphistrongyla; length range
.002-.215 mm. width range .012-.015 mm.

Microscleres  straight, amphioxea, covered with relatively long and irregular spines; length
range .040-.047 mm, width range .003-.004 mm.

Gemmoscleres feebly curved. stout, amphistrongyla, densely covered with blunt spines: length
range .035-.043 mm, width range .007-.008 mm.

Gemmules less numerous, present in the inner symplasm; subspherical with flattened base;
pneumatic coat ill-developed without discernible air spaces, forming a basal membrane by which
gemmules fastened; gemmoscleres forming a densc, tangentially arranged mosaic layer over inner
gemmular membrane; foraminal tubule short and straight; diameter of gemmules .470-.500 mm.

Colour in life  grey, but green when zoochloreli present.

Distribution : INDIA : West Bengal North 24 Parganas; Maharashtra. OUTSIDE INDIA :
Thailand. Africa.

Remarks : During the present survey no material of this species is available, hence the
description is based on the material present in the National Zoological Collections.

4. Genus Corvospongilla Annandale, 1911.

1911. Corvospongilla Annandale, The fauna of British India. including Ceylon and Burma, p. 122.
1968. Corvospongilla, Penney and Racek, Bull. U.S. natn. Mus. No. 272 : 51.

Type species = Spongilla loricata Weltner, 1895.

Diagnosis  : Megascleres-robust, slightly curved, smooth or granulated, amphistrongyla;
occasionally amphioxea.

Microscleres  birotulates with smooth or spined shafts.

Gemmoscleres curved, spined amphistrongyla.
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Gemmules large, spherical, with flattened base; gencrally found in groups at the basc of the
sponge: pneumatic coat ill defined or absent. gemmoscleres embedded in inner gemmular
membrane and forming a mosaic layer; foramen tubular; when free gemmules present, they differ in
form and structure of pneumatic coat.

Distribution : Tropical regions of Africa and Asia.

Key To Species

Megascleres amphiStrongyla.............cocoeiiiiiiiiiiiiiiieee et C. lapidosa

Megascleres amPphioXea.......c.c..coviiiiiiiiiiiiiiiicee e C. caunteri

8. Corvospongilla lapidosa (Annandale, 1908)
1908. Spongilla lapidosa Annandale, Rec. Indian Mus., 2 : 26.
1911.  Corvospongilla lapidosa Annandale, The fauna of British India, including cevlon and Burma, p. 124.
1968. Corvospongilla lapidosa, Penney and Racek, Bull. U.S. natn. Mus., No. 272 : 55.
1982. Corvospongilla lapidosa. Soota and Pattanayak, Rec. zool. Surv. India. 80 : 217.

Description : Sponge forming a thin layer; external surface without spicular projections.
smooth; oscula small, some of them raised above the surface; texture extremely hard.

Megascleres : stout, feebly curved. smooth amphioxea; length range .220-.230 mm and width
range .017-.021 mm.

Microscleres : birotulates with a smooth shaft and termianally with a smaller number of
recurved hooks; length range .030-.034 mm; diameter of rotulles .008-.011 mm.

Gemmoscleres : stout, slightly curved, blunt amphistrongyla. covered with small blunt spines
except at their extremitics; length range .050-.060 mm width range .012-.015 mm.

Gemmules : not very abundant, firmly adhering to substrtum, subspherical: pncumatic coat
feebly developed. without discernible air spaces: Gemmoscleres arranged in one or two mosaic like
coverng of inner gemmular membrane: forminal tube small and straight; diameter of gemmules
ranging from .600-.650 mm.

Colour in life  grey.
Distribution : INDIA : West Bengal Nortia 24 Parganas: Maharashtra.

Remarks : This species is endemic in India. During thc present survey no material of this
species could be collected, hence the description is based on the material present in the National
Zoological Collection.

9. Corvospongilla caunteri Annandale, 1911

1911. Corvospongilla caunteri Annandale, The fauna of British India, incliuding Cevlon and Burma, p. 243,
1968. Corvospongilla caunteri, Penncy and Racek, Bull U.S. natn. Mus., No. 272 : 60.

1982. Corvospongilla caunteri, Soota and Pattanayak, Rec. zool. Surv. India, 80 : 216.
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Description : Sponges forming thin crusts; surface smooth. basal membrane well developed and
stout: oscula inconspicuous, surrounded by shallow and ill-defined radiating furrows; consistency
modcrately hard bul friable.

Megascleres moderately stout, almost straight, smooth amphioxea; length range .170-.270 mm
and width range .015-.025 mm.

Microscleres  feebly curved. birotulates with smooth shaft. terminal hooks short and recurved;
length range .025-.035 mm, diamcter of rotules .008-.010 mm.

Gemmoscleres  slightly curved, slender, amphioxea or amphistrongyla with irregular spines;
length range .043-.051 mm, width range .010-.012 mm.

Gemmules free in lower parts of inner symplasm; spherical to somewhat depressed; pneumatic
coat thick withsmall air spaces: below this pnematic layer a single layer of gemmoscleres lyinz
parallel to thc gemmule: foramen depressed; diameter of gemmules .550-.600 mm.

Colour in lifle Bright green.
Distribution : INDIA : West Bengal : Calcutta; Uttar Pradesh.

Remarks : This species is endemic in India. During thc present survey no material of this
species is available, hence the description is based on the material present in National Zoological
Collection.

S. Genus Radi'ospongilla Penney and Racek, 1968.
1863. Spongilla Bowerbank, Proc. zool. Soc. London, 1863 : 465.
1882. Meyenia Potts, Proc. Acad. Nat. Sci. Philadelphia, 12.
1895. Epvdana Weltner, Arch. f. Nawrg., 61, pt. 1 : 114,
191S. Pecuspongilla Annandale. Rec. Indian Mus., 11 : 245
1968. Radiospongilla Penney and Racek, Bull. U.S. Natn. Mus., No. 272 : 61.
Tvpe species . Spongilla sceptroidae Haswell, 1882.
Diagnosis . Megascleres moderately stout to slender, spined, amphioxea.
Microsclercs absent.

Gemmoscleres slender, long, strongly spined, amphioxea or amphistrongyla; spines aggregated
in the vicinity of the tips of the scleres. forming club or scepter-like terminal structure or
pseudorotules.

Gemmules spherical, large, abundant and scattered throughout the sponge; pneumatic layer
thick and strong with small air spaces; gemmoscleres embedded in pneumatic coat radially: foramen
tube straight or slightly curved. rarely projecting beyond outer gemmular membrane.

Distribution : Tropical and subtropial regions of all continents, rarely ranging into cold-
temperate climates of both hemispheres.

Key To Specics

Megascleres amphiStrONEYIa........ccccooeiviiiiiiiiniiii et rae e s eesenesneseesanes R. indica

Megascleres amphioX@a..........ccceiviriiiiiiiiiiiinieeieeccreestese et eeveessaaessvaesseesraaean R. cerebellata
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10. Radiospongilla indica (Annandale, 1907)
(Text fig. 21 & 22)
1907. Ephydatia indica Annandale, Journ & Proc. Asiatic Soc. Bengal, 3 : 20.
1909. Ephydatia fluviatilis var. ramsayi Annandale, Nova Guinea, 5 : 421.
1932. Ephydatia crateriformis Gee, Philippine Journ. Sci., 48, pt.4 : 533.
1968. Radiospongilla indica Penney and Racek, Bull. U. S. natn. Mus., No. 272 : 68.

Material examined : Hugli Dist : One lot, Hugli, 12.X11.1968; Coll. J. G. Pattanayak. Maldah
Dist - One lot, Gajal, 14.XI1.1987; Coll. J. G. Pattanayak.

Description : Mature sponge forming flat cushions, surface smooth and even:; oscula
inconspicuous; dermal membrane well developed; consistency soft, loose texture.

Megascleres  long, subcylindrical, amphistrongyla, spines scattered in central portion and more
dense on the tip region; length range .180-.250 mm, width range .004-.010 mm.

Microscleres - absent.

- Gemmoscleres slightly curved or straight, slender. amphistrongyla with spined shafts;
terminal spines large and forming flat pseudorotules and other spines small conical; length range
.060-.075 mm, width of shaft .020-.004 mm, diameter of pseudorotules.007 .008 mm.

Gemmules - abundant, scattered through out the skeletal meshes; small, spherical; pneumatic
layer thick, consisting of minute air space, in which a single layer of gemmoscleres embedded
radially, foraminal tube porus, short and straight; diameter of gemmule .230-.30 mm.

Colour in life  Greyish.

Distribution : INDIA : West Bengal Calcutta, Hugli, Maldah and South 24 Parganas;
Mabharashtra. OUTSIDE INDIA : Indonesia, New Guinea, Philippines.

Remarks : This species is recorded for the first time from the places mentioned under “*Material
examined” column.

11. Radiospongilla cerebellata (Bowerbank, 1863)
1863. Spongilla cerebellata Bowerbank, Proc. Zool. Soc. London, 1863 : 46S.
1968. Radiospongilla cerebellata Penney and Racek, Bull. U. §. natn. Mus., No. 272 : 73.
1982. Radiospongilla cerebellata, Soota and Pattanayak, Rec. zool. Surv. India, 80 : 222.

Description : Sponges small and shallow cushions to bulbous from; surface uneven; Oscula
conspicuous; dermal membrane well developed; consistency of live sponge soft, texture loose.

Megascleres fusiform, feeble curved to straight, smooth amphioxea; length range .250-.30
mm, width range .010-.012 mm.

Microscleres  absent.

Gemmoscleres  cylindrical, curved, spined amphistrongyla, spires erect and less in number on
the central portion of shaft but recurved and more in number toward the extremities: length range
.065-.085 mm, width range .002-.003 mm.

Gemmules numerous, scattered throughout the body; spherical; pneumatic coal thick.,
consiting of minute spherical air spaces; gemmoscleres embedded in this coat in two distinct layers;
foraminal tube porus, slender and straight: diameter of gemmules .450-.500 mm.
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Colour in lifc  yellowish grey to dark green.

Distribution : INDIA : West Beéngal South 24 Parganas, Calcutta; Assam; Himachal Pradesh;
Kcrala; Maharashtra; Orissa; Tamilnadu. OUTSIDE INDIA : Tropical and subtropical regions of
Africa, China, Indo Pakistan subcontinent, Indonesia, New guinea, Philippines, U.S.S.R. and also
some parts of south Eastern Europe.

Remarks : During the present survey no material of this species is available, hence the
description in based on the material present in National Zoological collection.

6. Genus Ephydatia Lamouroux, 1816
1758. Spongia Linnaeus, Systema Naturae, 10th ed., 1, Animalia, p.1348.

1816. Ephydatia Lamouroux, Histoire des polypiers coralligenes flexibles, vulgairement nommes
zoophyies, p. 2.
1968. Ephydatia, Penney and Racek, Bull. U. S. natn. Mus., No. 272 : 80.
Type species  Spongia fluviatilis Linnacus, 1758.
Diagnosis : Megascleres slender and fusiform to rather robust and cylindrical, smeoth or spiny
amphioxea.

Microscleres  absent.

Gemmoscleres birotulates; rotules of nearly identical, flat in lateral view; shafts slender,
smooth, or incipicntly spined. or rather covered with acute spines.
Gemmules abundant, scattered throughout the sponge: large, spherical to subspherical:

pncumatic layer well developed with minute air spaces; gemmoscleres embedded in pneumatic coat
strictly radially in one or more layers; foramen tube porus, simple, elevated, surrounded by a narrow

peripheral collar.

Distribution  Cosmopolitan.

12. Ephydatia meyeni (Carter, 1849)
1849. Spongilla meyeni Carter, Ann. Mag. Nat. Hist., 4 : 84,
1867. Ephydatia meveni Gray, Proc. Zool. Soc. London, 1867 : 550.
1968. Ephydatia meyeni, Penney and Racek, Bull. U. S. natn. Mus. No. 272 : 84.
Material examined : Haora Dist one loi, Domjur, 5.1V.1986: Coll. J. G. Pattanayak.

Description  : Massive growth of irregular outline, surface uneven; oscula inconspicuous;
dermal membrane well developed; consistency firm and moderately hard.

Megascleres  long, cylindrical, smooth smphioxea; length range .275-.300 mm, width range
010-.013 mm.

Microscleres  absent,

Gemmoscleres  birotulates; shaft moderately stout, usually smooth but some are armed with 1-
3 sharp spines; rotules flat in shape, irregularly and deeply incised: length range .028-.035 mm,
diameter of rotules .025-.30 mm.

Gemmules  abundant, scattered throughout the sponge; spherical; pneumatic coat consisting of

minute spherical air spaces in which two layers of gemmoscleres embedded; foramen distinctly
elcvated but not tubular; diameter of gcmmules .500-.575 mm.
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Colour in life  brown.

Distribution : INDIA : West Bengal Calcutta, Haora; Kerala; Maharashtra; Rajasthan: Tamil
Nadu; Uttar Pradesh. OUTSIDE INDIA  China.

Remarks : This species forming new locality records.

7. Genus  Umborotula Penney and Racek, 1968
1890. Ephyéiatia Weber, Zoologische Ergebnisse einer Reise nach Niederlandisch ost-Indien, 1 : 33.
1960. Meyenia Penney, Univ. South Carolina Publ., ser. 3.3, pt.1 : 33,
1986. Umborotula Penney and Racek, Bull. U. S. natn. Mus., No. 272 : 121.
Type species - Ephydatia bogorensis Weber, 1890.
Diagnosis Megascleres - long, slender, spined amphioxea.
Microscleres  absent.

Gemmoscleres birotulates of equal length; shafts long with large conical spines: rotules
umbonate and of equal size; margin of rotules slightly recurved with small and regular indentions.

Gemmules - less in number, large, spherical; pneumatic coat well developed with regular air
spaces; gemmoscleres embedded in this layer strictly radially; foramen tube delicate and small.

Distribution : Southeast Asia.
Remarks : The genus is recorded for the first time from India

13. Umborotula bogorensis (Weber, 1890)
(Text fig. 15 & 16)

1890. Ephydatia bogorensis Weber, Zoologische Ergebnisse einer Reise nach Niederlandisch Ost-Indien. | : 33.

1968. Umborotulk bogorensis Penney and Race, Bull. U. S. natn. Mus., No. 272 : 122.

Material examianed : Hugli Dist. one lot, Kamarpukur. 1.X11.1986; Coll. J. G. Pattanayak.

Description : Sponges forming irregular crusts on aquatic plants: surface slightly hispid due 0
projecting spicule fibers; oscula small and inconspicuous; consistency very soft and fragilc.

Megascleres  slender, feebly curved, fusiform. amphioxea. spined except at their tips: length
range .280-.350 mm, width range .010-.015 mm.

Microscleres - absent.

Gemmoscleres - birotulates with long and spiny shafts, equal umbonate rotules with margins
distinctly recurved and regularly incised: length range .065-.072 mm, width range of shatts .060-
.085 mm, diameter of rotules .025-.028 mm.

Gemmules  very less in number and scattered throughout the meshwork of sponge: spherical:
pneumatic coat granular and consisting of very minute air spaces; gemmoscleres cmbedded in this
layer radially; foramen tube short and porous; diameter of gemmules .450-.500 mm.

Colour in life  light brown.

‘Distribution : INDIA : West Bengal Hugli Dist. OUTSIDE INDIA : Australia, China.
Indonesia, Malaysia and Thailand.

Remarks : This species is recorded for the first time from India.
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8. Genus Dosilia Gray, 1867
1849. Spongilla Carter, Ann. Mag. Nat. Hist., 4 : 85
1867. Dosilia Gray, Proc. Zool. Soc. London, 1867 : 550
1968. Dosilia, Penney and Racek, Bull. U. S. natn. Mus. No. 272 : 126.
Type Species  Spongilla plumosa Carter, 1849
Diagnosis : Megascleres slender, fusiform, smooth or spined amphioxea.

Microscleres  either asters or rough amphioxea with a number of long perpendicular radiating
rays in the central portion, or a combination of both.

Gemmoscleres birotulates with strongly spined shafts, terminally with distinclty umbonatic
rotules of equal diameter.

Gemmules  abundant, large, subspherical; pneumatic-layer consisting of minute spherical air
spaces; foramen tube short and straight.

Distribution : Tropical and subtropical regions.

14. Deosisia plumosa (Carter, 1849)
(Text-fig. 17-20)
1849. Spongilla plumosa Carter, Ann. Mag. Nat. Hist., 4 : 85.
1867. Dosilia plumosa Gray, Proc. Zool. Soc. London, 1867 : 551.
1968. Dosilia plumosa, Penney and Racek, Bull. U. S. natn. Mus. No. 272 : 128.
1982. Dosilia plumosa, Soota and Pattanayak, Rec. zool. Surv. India, 80 : 218.
Material examianed : Bankura Dist. one lot, Susunia, 2.XII.1986; Coll. J. G. Pattanayak.

Description : Form bulbous; surface uneven, lobose: oscula small but conspicuous; dermal
membrane well developed: consistency moderately soft but very fragile.

Megascleres fusiform, curved, smooth amphioxea; length range .400-480 mm, width range
.013-.018 mm.

Microscleres  abundant; stellate spicules consisting of 8-12 rays; rays smooth, terminating in a
small number of minute recurved distal spines; some microscleres are granulated amphioxea bearing
in the central protion a number of radiating and perpendicular rays; length range extremely variable,
radius of rays not exceeding 15-18 u.

Gemmoscleres  birotulates with strongly spined shafts; rotules umbonate and of equal size and
shape, margins incised into numerous bount and recurved teeth; length range .070-.080 mm,
thickness of shafts .003-.005 mm, diameter of rotules .019-.022 mm.

Gemmules  abundant; subspherical to ovoid; pneumatic layer granulated, consisting of minute
spherical air spaces; foramen tube short and straight: diameter of gemmules; .500-.600 mm.

Colour in life  green and pale brown.

Distribution : INDIA : West Bengal Bankura Dist; Maharashtra; Orissa. OUTSIDE INDIA :
Philippines and S.E.Asia.

Remarks : This species is recorded for the first time from West Bengal.
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9.Genus Trochospongilla Vejdovsky. 1883,
1883. Trochospongilla Vejdovsky, Anh. K. Bohm. Ges. Wiss. 12, pt.5 : 31.
1968. Trochospongilla, Penney and Racek. Bull. U. S. natn. Mus. No. 272 : 133.

Type species  Spongilla erinaceus Lieberkiihn, 1856.

Diagnosis : Megascleres short, stout, smooth or spined, amphioxea or amphistrongyla.
Microscleres  absent.

Gemmoscleres - minute birotulates; shafts stout, short, smooth; rotules with entire margin.

Gemmules  abundant, small and subspherical; pneumatic coat very thin, consisting of small
rounded air spaces; gemmoscleres embedded in the pneumatic coat radially; foramen tube some that
elevated.

Distribution : Widely distributed‘throughout the world.

Key To Specics

Megascleres entirely Smooth..........c..ccoeiiimniiiiniiiiiiiieeeceeiae T. latouchiana Annandale, 1907.

Mcgascleres covered with conial spines.............ccooeeviveeeiniiiee cveineen. T. Philottiana Annandale, 1907.

I5. Trochospongilla latouchiana Annandale, 1907.
1907. Trochospongilla latouchiana Annandale, Journ. & Proc. Asiatic Soc. Bengal, 3 : 21.
1968. Trochospongilla latouchiana, Penney and Racek, Bull. U. S. natn. Mus., No. 272 : 140.

Description : Sponge forming shallow cushions. surface uneven: oscula few but conspicuous:
consistency very rigid but often brittle.

Megascleres  straight or feebly curved, cylindrical. smooth amphioxea; length range .220-.290
mm. widgh range .010-.014 mm.

Microscleres  absent.

Gemmoscleres minute birotulates: shaft slender: rotules of unequal diameter, upper rotule
recurved to from a bowlike structure; length range of shafts .013-.018 mm, its thickness .033-.004
mm; diameter of lower rotules .015-.019 mm of upper rotules .013-.016 mm;

Gemmules abundant small, scattered throughout the sponge, pncumatic layer thin and
granular; gemmoscleres embedded in this coat in one layer; foramen tube conical. short and porous:
diameter of gemmules 0.180-.020 mm.

Colour in life  brownish.

Distribution : INDIA : West Bengal Calcutta. OUTSIDE INDIA : Australia, China. S. E.
Asia.

Remarks : Since Annandale's (1911) discovery of this specics from Calcutta, it is not recorded
elsewhere in India  During the present investigation thorough search has been madc in the type
locality as well as other parts of West Bengal but author is unable to collect this species.
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16. Trochospongilla philottiana Annandale,1907

1907. Trochospongilla philottiana Annandale, Journ. & Proc. Asiatic Soc. Bengal, 3 : 22,

1968. Trochospongilla philottiana. Penney and Racek, Bull. U. S. natn. Mus., No. 272 : 142.

Description : Flat crusts, surface rather even but distinctly hispid; oscula few in number and
inconspicuous; consistensy rigid but relatively brittle.

Mrgascleres slender, feebly curved, spined amphystrongyla, length range .170-.190 mm,
width range .009-.010 mm.

Microscleres  absent.

Gemmoscleres  birotulates; shafts slender, smooth; rotules circular and unequal in diameter,
upper rotule forming a bowlike structure; length of shaft .014-.016 mm, its thickness .003-.004 mm;
diameter of lower rotule .016-.019 mm, of upper .015-.018 mm.

Gemmules  abundant, small, situated at the base of sponges, spherical, minute; surrounded by
a capsule of normal megascleres; pneumatic coat thin, granular, gemmoscleres embedded in this
coal in a single layer; foramen tube short, conical and porus; diameter of gemmule ranging 0.265-
0.320 mm.

Colour in life  pale yellow to light brown.
Distribution : INDIA : West Bengal Calcutta. OUTSIDE INDIA : Africa, China, Philippines;
S. E. Asia.

Remarks : Annandale (1911) reported this species from Calcutta. Since then it has not been
recorded elsewhere by any other worker. During the present survey the present author also could not
collect this species inspite of thorough search in type locality as well as other parts of West Bengal.
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Figs. 1-3, Spongilla lacustris (Linnaeus)
Figs. 4-6, Spongilla alba Carter ~ 4. Megascleres, 5. Microsclere, 6. Gemmosclere.

1. Megasclere, 2. Gemmosclares, 3. Microscleres.
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Figs. 7 and 8, Eunapius carteri (Bowerbank) 17. Megasclere, 8, Gemmosclere.
Figs. 9 and 10, Eunapius craninimus (Annandale) 9. Megasclere, 10. Gemmosclere.
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Figs. 11 and 12, Eunapius fragillis (Leidy) - 11, Megasclere, 12. Gemmosclere.
Figs. 13 and 14, Eunapius calcuttanus (Annandale) 13. Megasclere, 14. Gemmosclere.
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Figs. 15 and 16, Umborotula bogorensis (Weber) 15. Megasclere, 16. Gemmosclere.

Figs. 17 28, Dosilia plumosa (Carter)

17. Megasclere, 18 & 19. Microsclere, 20. Gemmosclere.
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Figs. 21 & 22, Radiospongilla indica (Annandale) 21
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. Megasclere, 22. Gemmosclere.
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TABLE 1
Districtwise distribution of fresh-water Sponges in West Bengal
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112 (134|567 | 8|9 (10|11 12|13 (14151617
Spongilla lacustris + + + 4+ + + + +
Spongiila alba + +
Eunapius carteri + + + + + + + + +
Eunapius fragilis
Eunapius calcuttanus + +
Eunapius crassissimus + + + +
Stratospongilla indica +
Corvospongilla lapidosa
Corvospongilla caunteri +
Radiospongilla indica +
Radiospongilla cerebellata + +
Ephydatia meyeni + +
Umborotula bogorenses +
+

Dosisia plumosa
Trochospongilla latouchiana

Trochospongilla philottiana
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TABLE II
Freshwater Sponges of West Bengal - distribution in other states of India
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Spongilla lacustris + + + + + + + + + +
Spongilla alba + + + +
Eunapius carteri + + + + + + + +
Eunapius fragilis
Eunapius calcuttanus
Eunapius crassissimus +
Stratospondilla indica +
Corvospongilla lapidosa +
Corvospondilla caunteri +
Radiospongilla indica +
. Radiospongilla cerebellata + + + + + +
Ephydatia meyeni + + + +
. Umborotula bogorensis
Dosilia plumosa + +

Trochospongills latouchiana

Trochospongills philottiana
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SUMMARY

The paper deals with sixteen species of freshwater sponges (Porifera : Spongillidae) which are so
tar known from West Bengal. India One genus and two species are recorded for the first time from
Indian region and seven spccies constitute new locality records. Diagnostic keys for nine genera and
sixteen species and their distribution chart in West Bengal and in the Indian region have also been
furnished.
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CNIDARIA : SEA ANEMONES

N. BAIRAGI

Zoological Survey of India, Calcutta

INTRODUCTION

Actiniarians, popularly called ‘sea-ancmoncs’ bclong to the phylum Cnidaria having relatively
simple body organisation and form an important group of intertidal inverlebrate organisms
distinguished by their habit, habitat and beautiful colouration. Literature on sea-ancmones reveals
that the group has been worked out in India by Annandale (1907 & 1915). Carlgren (1925). Panikkar
(1936). Parulckar (1968), Seshaiya and Cuttress (1971), Misra (1975 & 1976). Misra and Soolu
(1981) and Anonymous (1987). As a result total of 20 species under 17 genera and 10 famulies have
been reported from India which include 7 species from the state of West Bengal.

The present work is an attempt to study the systematics of this group of the state. Malerial for
this study was collected during 1985 to 1988 from Hooghly-Matla estuarine belt of 24 Parganas und
Digha coast of Midnapore districts. Altogether 9 species belonging to 7 general and 5 familics have
been worked out. Of these, only two species, namely, Paracondylactis indica and Edwardsia
tinctrix, have been added as new to the fauna of the state.

The present paper deals with the diagnostic characters, distribution and key for identification of
the nine species hitherto known from West Bengal. It also furnishes a genera account of morphology
and terminology as well as the method of collection and preservation techniques of the group.
Synonymies have been reduced to avoid over repeatation but include the original and most recent
references and authors responsible for major changes in nomenclature.

MORPHOLOGY AND TERMINOLOGY

The sca-ancmones, so called from the flower-like appearance of the cxpanded oral disc. wic
among the most familiar animals of the sea-shore and muddy intertidal belt of the estuary. The
solitary, cylindrical body is divided into oral disc, column and basc.

Oral disc : Flat, with a circular. sometimes lobed or bilobed margin and provided with
tentacles.

Tentacles : Usually of simple conical form, tapering to a point bearing nematocysts. All the
tentacles either branched or inner cycles simples and outer branched or vice-versa or outer ones
elongated and inner ones reduced. Arranged in a single marginal cerclet. when a few in number or
disposed in two to many alternating circles when morc numerous. or in radiating rows or both
Tentacles of one cycle usually of the same size or form, but those of diffcrent cycles difler in onc or
both regards.

Margin : Junction of oral disc and column and sometimes marked by a groove.

Column : Thin transparent to a thick leathery condition and often marked by longitudmal Tmes
i.e., attachment of septa. Differentiated into capitulum and scaptus.



30 State Fauna Series 3 : Fauna of West Rgngal

Capitulum : Upper short delicate, thin wall region of the column.
Cuticle : Some species secrete a cuticle on the surface of column and pedal disc.

Scapus : Lower thick well region the principal and longest zone of the column - often
provided with tentacule or tubercles.

Scapulus : A thick walled zone above the scapus differing from it in histological construction
and general appearence.

Base : Base seperated from column by a constriction, linbus and usually expanded into a
circular pedal dise for adhering to stones shells and other hard objects.

Internally, some characters are of taxonomically important. These are :

Acontia : Thin threads attached at one end to mesenteries, as a rule below the filaments, while
the other end free apd laden with extra-ordinary numerous nematocysts of variable categories.

Actinopharynx . Throat, stomodaeum; the tube which leads from the mouth into the
coelenteron.

Basilar muscles : In forms with a pedal disc, the parietal muscles, found on both faces of the
septa, running out onto the disc more or less parallel to it.

Filament : A thickened rim running along the free border of a mesentery from the e€nd of the
actinopharynx downwards. In its lower part the filament simple, in its upper part usually a tripple
cord.

Mesenterial muscles : One side of each mesentery occupied by longitudinal muscles, the other
by transverse and parietobasilar muscles; the latter usually run obliquely from column to pedal
disc. The longitudinal muscles usually more or less concentrated, forming more qr less strong
retractors. Sometimes, especially in elongated Athenaria, the longitudinal muscles very weak apart
from retractors. Close to bodywall they increase in size and form, together with parietobasilar
muscles a parietal muscle.

Mesenterial arrangement : Mesenteries arranged in pairs, each consisting of two mesenteries
adjacent to one another. Usually the arrangement of the pairs six-rayed (hexamerous), sometimes
eight-rayed (octamerous) or tenrayed (decamerous). In elongate forms the perfect mesenteries often
strongly differentiated from in-perfect ones. The former, macrocnemes, with very strong retractors,
gonads and filaments. while the latter, microcnemes, lacks these organs.

Nematocysts : Stinging capsules the thread of which shows several types of structure : (a)
atrichs. - thread without a differentiated basal shaft and with barbs, smooth. (b) holotrichs : thread
without a differentiated basal shaft but with barbs along its whole length. (c) basitrichs - thread
without shaft but with barbs at its base only.

Physa : the aboral ampullaccous end of certain Athenaria.

Pharynx : The mouth opens into a space called pharynx which in turn opens into the
gastrovascular cavity.

Sphincter : The endodermal circular muscles of the column@re often accumulated at or near the
margin and form a sphincter which is endodermal or embedded in the meSogloea, when it is called a
mesogloeal sphincter.

Verrucae : More or less ampullaccous, adhesive evaginations of the column, simple or more
rarely compound, with modified ectoderm, without nematocysts in their central part. Rarely as in
Diadumene, there evagination absent, but the ectoderm shows same structure as that of the verrucae
proper and is adhesive (suckers).

3 -B—2/ZS1/Cal/99
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METHOD OF COLLECTION, NARCOTIZATION AND PRESERVATION

Athenarian for this study were collected from the intertidal zone of estuarine belt of West
Bengal. The mud burrowing anemones suddenly contract and go deep into the mud, even on the
slightgst disturbance, the Uest method of collection was to insert a spade into the mud without
disturbing the animal and lever up the mud along with the anemone. Specimens were picked up
carefully and brought to the camp laboratory in estuarine water.

Thenarian anemones usually observed on the decaying woods sunked into the shallow water or
from empty molluscan shells. It was collected to cut the decaying wood with the specimens by knife
or along with the empty molluscan shells and brought to the camp laboratory in estuarine water.

The specimens were left in a tray and allowed to expand in the estuarine water. with just enough
water to cover them. A few crystals of menthol were added to the water. When the animals were
fully expanded and ceased to respond to stimuli, hot 40% formalin was poured over them. The
anemones should not be left long in menthol, since the tissues are affected. and the column often
becomes unusually distended. Fixed specimens were preserved in 4% formalin.

SYSTEMATIC ACCOUNT

Order ACTINIARIA
Sub-order NYNATHEAE

L Family EDWARDSIIDAE
1. Genus Edwardsia Quatrefages
(1) Edwardsia jonesii Seshaiya & Cuttress
(2) *Edwardsia tinctrix Annandalc
IL. Family HALIACTIIDAE Carlgren
2. Genus Pelocoetes Annandale
(3) Pelocoetes exul Annandale
(4) Pelocoetes minima Panikkar
3. Genus Phytocoetes Annandale
(5) Phytocoetes gangeticus Annandale
4. Genus Phytocoeteopsis Panikkar
(6) Phytocoeteopsis ramunnii Panikkar
III. Family NEVADNEIDAE Carlgren
5. Genus Nevadne Stephenson
(7) Nevadne glauca (Annandale)
IV. Family DIADUMENIDAE Stephenson
6. Genus Diadumene Stephenson

(8) Diadumene schilleriana (Stoliczka)
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V. Family ACTINIIDAE (Gosse)

7. Genus Paracondylactis Carlgren

(9) * Paracondylactis indica Dave

The taxa new to West Bengal is marked by asterisk (*)

KEY TO THE FAMILIES
1. Basilar muscCles PreSent........ccoooriiiiiiiiiiiiiiiiciiiicree e as e 2
Basilar MUSCIES ADSENL......cc.uvieiiiiiiiieeciiie et e sre e e anee s e 3
2. ACONLIA PIESENL....eeeiiiiiereeiiiieeeenirereeeerereeesirresesrae e st e e e esaaraeeesesanrnees DIADUMENIDAE
ACONLIA ADSENL ....eeiiiiiiiieiiiiee ettt st s e e e +ACTINIIDAE
3. ACONHA PIESCNL....uuviiiiiieeiireeiieeeite ettt et e s e et e e saar s e aaee s HALIACTIIDAE
ACONLIA ADSENL ...ttt 4
4. Mesenteries divisible into macrocnemes and miCroCnemes .............ccccveeevennns EDWARDSIIDAE
Mescnteries not divisible into macrocnemes and microcnemes ...........cc......... NEVADNEIDAE

I Family EDWARDSIIDAE

Diagnosis : Body vermiform elongated, divided into two regions, a long scapus provided with a
cuticle and a short upper scapus. Physa naked, at the aboral end. Capitulum very thin and short
below the tentacles. Sphincter or acontia absent. mesenteries divided into 8 macrocnemes and at
least 4 microcnemes. Parietal muscles always distinct.

Distribution : South Africa, United Kingdom (U.K.), Artic Sea of Siberia (USSR), Japan,
Morocco, Pakistan, India, Vietnam; New Guinea, New Zealand, Gilbert Island; Greenland, North
America and South America.

Remarks : The family is represented in West Bengal by one genus.

1. Genus Edwardsia Quatrefages
1842. Edwardsia Quatrefages, Ann. Sci. nat., 18(2) : 68
(Type species : E. beautempsi Quatrefages)

Diagnosis : Body divided into physa, scapus, scapulus and capitulum. Scapus long with
batteries of nematocysts sunk in the mesogloea. Tentacles at least 12, shorter or longer. Ventral
siphonoglyph weak.

Distribution : India : West Bengal, Orissa, Tamil Nadu, Goa, Maharashtra.

Remarks : The genus is represented in India by only two species, namely, E. tinctrix and E.
Jjonesii.
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Key to the species of Edwardsia

TENMACIES 12 .o ettt et E. jonesii

TENLACIES 16 ...eveeeeiiiiieeeeeeee ettt et e e e e et e e et e e e s e e e e s eeseseaee e e e s s nans E. tinctrix

1. Edwardsia jonesii Seshaiya & Cuttress
1971. Edwardsia jonesii Sheshaiya & Cuttress, J. Mar. biol. Ass. India, 11(1&2) : 73, Figs. 1,2.

1987. Edwardsia jonesii : Anonymous, Mangrove Ecosystem of sundarbans, Department of Marine
Science, Calcutta University : 71.

Material examined : 9 exs, Gangasagar, 8.vii.1975; 2 exs, Gosaba, 25.v.1985; 7 exs, Jalakhati,
21.ii.1986; 26 exs, Jharkhali, 22.ii.1986; 4 exs, Purandar, 26.ii.1986; 16 exs, Narayangung,
5.iv.1987; 9 exs, Iswarpur, 7.iv.1987; 17 exs, Kakdwip, 6.iv.1987; 20 exs, Sagar Island, 23.xii.1987.

Diagnosis :* Tentacles 12, smooth and arranged in two cycles of 6 each. Body distinctly divided
into capitulum, Scapulus, scapus and inflatable physa without cuticle. Capitulum thin-walled, almost
transparent, smooth and without cuticle. Scapus thick-walled, covered with thick shaggy rusty-red
cuticle. Actinopharynx with 8 longitudinal ridges, siphonoglyph indistinct.

Habitat : Burrowing forms in soft muddy substratum of intertidal zone.
Distribution : India : West Bengal South 24 Parganas District; Orissa; Tamil Nadu.

Remarks : This species is a common form in the estuarine areas of West Bengal (Misra, 1976:
Anonymous, 1987). However, record of this species from Andaman and Nicobars (Tikkdar ct al..
1985) is doubtful.

2. Edwardsia tinctrix Annandale

1915. Edwardsia tinctrix Annandale, Mem. Ind. Mus., S : 92, pl.6, fig.3; pl.7, figs.5, 5a; pl.7a, fig.5: text
figs.7. A-C.

1986. Edwardsia tinctrix : Parulekar, J. Bombay nat. Hist. Soc., 65(1) : 140, pl.1, fig.1.
Material examined : 1 ex, Maynapara Khal, Kakdweep, 26.xii.1987.

Diagnosis : Tentacles 16, smooth and arranged in two cycles. Physa well developed at the
aboral end. Periderm of the scapus thick. Nemathybomes 8 arranged in longitudinal rows on a worm
like column.

Habitat : Burrowing form in soft muddy substratum of intertidal zone.
Distribution : India : West Bengal : South 24 Parganas District; Orissa; Goa; Maharashtra.

Remarks : This is the first record of this species from estuarine region of West Bengal. It is
restricted in India, not recorded elsewhere.

II. Family HALIACTIIDAE

Diagnosis : Body elongated and rounded; column smooth. Distinct sphincter absent. Acontia
present. Macrocnemes 6 pairs, filamented and fertile while microcnemes variable in numbers. non-
filamented and sterile.

Distribution : Arctic waters; India; New Zcaland.

Remarks : The family is represented by 3 genera in West Bengal.
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Key to the genera of Haliactiidae

1. Oral disc thrown into very distinCt lObESs .........coovviviiiinciiiiiiiiiie s Pelocoetes
(@721 I FYoIR 1 To 10 (0] 7T« HR TSP PP PP I 2
2. Tentacles and acontia typically arranged...........cccoouiiinieiinniiniiiienniiie s Phytocoetes

Tentacles and acontia atypically arranged, youngest tentacles situated nearer the mouth than
the NEXT YOUNZEST ...vvviiieiiirieiieeieeeieeniie et et e sab s et s e abe s ba s e b e s e b easnnneasaes Phytocoetopsis

2. Genus  Pelocoetes Annandale
1915. Pelocoetes Annandale, Mem. Ind. Mus., 5 : 86

Diagnosis : Elongated vermiform body. Column divided into capitulum, scapus and physa.
Scapus with longitudinal rows of warts. Distinct sphincter absent. Actinopharynx long. Upper part of
capitulum and oral disc thrown out into 6 long outgrowths (pedicels) each bifurcating two or three
times.

Distribution : West Bengal; Orissa; Tamil Nadu; Kerala; Maharashtra.

Remarks . This genus is represented by two species in West Bengal.
Key to the species of Pelocoetes

Tentacles arranged in 6 CYCIES ..cc.viemiiiiiiiiiiiieniice et P. exul

Tentacles arranged iN 4 CYCIES ...vviiiriiiiiiiiiiiireeie ettt rrer e e sreee e ssbsaeee e e e s sannns P. minima

3. Pelocoetes exul Annandale
1915. Pelocoetes exul Annandale, Mam. Ind, Mus., 5 : 86, pl.6, fig.1; pl.7, figs.3,3a,3b; text fig.5.

1987. Pelocoetes exul : Anonymous, Mangrove Ecosystem of Sundarbans, Department of Marine Science
(C.U.):71.

Material examined : South 24 Pargans : S exs. Basanti, 25.1i.1985; 1 ex, Gosaba, 25.v.1985; 12
exs. Jharkhali, 22.ii.1986.

Diagnosis : Basal disc reduced. bluntly tapering and without physa. Column elongated.
Longitudinal rows of nematocyst batteries alternating with cinclides on column. Tentacles branched
hexamerously arranged (6+6+12+24+48, the last cycle more or less complete). Oral disc lobed.

Habitar : Soft mud burrowing form in the intertidal zone.

Distribution : India : West Bengal : South 24 Parganas and Gangetic Delta; Orissa; Tamil
Nadu; Kerala; Goa; Maharashtra.

Remarks : This specics is widely occurring in various places of eastern sector of Sundarban but
surprisingly absent in its western sector.

4. Pelocoetes minima Panikkar
1939. Pelocoetes minima Panikkar, Proc. Zool. Soc., 108B : 669.

1987. Pelocoetes minima : Anonymous. Mangrove Ecosystem of Sundarbans, Department of Marine
Science (C.U.): 71.
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Diagnosis : Column vermiform without demarcation into scaphus, capitulum, and physa. Rows
of stinging warts not developed, but the nematocysts of the ectoderm are arranged in groups,
forming minute stinging spots. Tentacles arranged in four cycles : 6+6+12+424 : Total 48. All
tentacles except the first cycle arranged in pedicels. Pairs of mesenteries 6+6+12; the last cycle
occurring only near the oral disc. Parietal muscles weak. Acontia long and slender, one for each
macrocneme.

Habitat : Marine form, occuring in estrary also.
Distribution : India : West Bengal : South 24 Parganas; Tamil Nadu.

Remarks : The specimen of this species is neither available in out National Zoological
Collection of the Z.S.I. nor collected by the present author in recent survey. However, the name of
the species appeared in the list of mangrove ecosystem of Sundarbans (Anonymous. 1987). Hence,
diagnostic characters is given after Panikkar (1939).

3. Genus Phytocoetes Annandale
1907. Metridium Annandale, Rec. Ind. Mus., 1(1) : 48.
1915. Phytocoetes : Annandale, Mem. Ind. Mus., 5 : 79.

Diagnosis : Elongated body not divisible into regions. Proximal end physa-like. Column
smooth, with rows of cinclides in its upper part. Sphincter absent. Tentacles long, inner tentacles
longer than the outer ones. Oral disc not divided into lobes.

Distribution : India - West Bengal; Tamil Nadu; Kerala; Maharashtra.

Remarks : Endemic in India.

5. Phytocoetes gangeticus Annandale
1907. Metridium schillerianum var. exul. Annandale, Rec. Ind. Mus., 1(1) : 47.
1915. Phytocoetes gangeticus : Annandale, Mem. Ind. Mus., 5 : 79, pl.7a, figs.3.3a,3b. text fig.3.
1968. Phytocoetes gangeticus : Parulekar, J. Bombay nat. Hist. Soc.. 65(1) : 141, pl.1. Fig.4.

Material examined : South 24 Parganas : 1 ex, Mandirtola, Sagar Island, 28.x.1974, A. Misra; 1
ex, Maligwalinighat, Sagar Island, 23.xii.1987, B. P. Halder.

Diagnosis . Tentacles simple, 36 in number. Column clongated, smooth with longitudinal rows
of cinclides. Sphincter not visible on the anterior surface. Base narrow physa-like.

Habitat : Soft mud burrowing from in the intertidal zone.

Distribution : India : West Bengal : South 24 Parganas (Canning, Sagar Island); Tamil Nadu;
Kerala; Goa; Maharashtra.

Remarks : Endemic from widely reported from various places of the Indian coast.

4. Genus Phytocoeteopsis Panikkar

1936. Phytocoeteopsis Panikkar, Proc. Zool. Soc., Part I : 229-249.

Diagnosis : Body vermiform divisible into 3 indistinct regions, capitulum. scapus and physa-
like base. Column elongated, smooth and without suckers or cuticle. Sphincter absent. Oral disc
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with redial muscles. Tentacles numerous, arranged in five to six cycles. Those of the last cycles
atypically arranged in as much as the youngest tentacles situated nearer the mouth than the next
youngest. Acontia well developed, atypically arranged.

Distribution : India : West Bengal (Gangetic Delta); Tamil Nadu; Kerala.

Remarks : Endemic in India.

6. Phytocoeteopsis ramunnii Panikkar

1936. Phytocoeteopsis ramunnii Panikkar, Proc. Zool. Soc., Part 1 : 231, Text figs.1, 2A, 3,6,8.

1981. Phytocoeteopsis ramunnii : Misra & Soota, Bull. Zool. Surv. Ind., 4(2) : 151.

Material examined : South 24 Parganas 2 exs. Mandirtola, Sagar Island, 28.x.1978, A. Misra;
6 cxs, Jharkhali, 22.ii.1986.

Diagnosis : Tentacles 96. arranged in five cycles. Base usually reduced, physaslike and without
cctodermal cinclides. Column thin and smooth. capitulum narrow, Scapus thick and long, and very
broad above and vermiform below.

Habitat : Soft mud-burrowing in the intertidal zone.

Distribution : India : West Bengal South 24 Parganas-Gangetic delta (Sagar Island); Tamil
Nadu; Kerala.

Remarks  Endemic in India.

II. Family NEVADNEIDAE Carlgren

1925, Nevadneidac Carlgren, Ark. Zool. 17A(21) : 3.

Diagnosis : Basilar muscles absent. Column with longitudinal muscles in its upper part and
without spirocyst. Sphincter absent. Tentacles not deciduous, atypically arranged. Longitudinal
muscles of tentacles and radial muscles of roral disc ectodermal. Siphonoglyps weak and perfect

mcsentcrics more than 6 pairs.

Distribution : India West Bengal; Orissa; Tamil Nadu.

Remurks Due to peculiar origin of the youngest mesenteries and tentacles Carlgren (1925)
erccted this family to accommodate the genus Nevadne Stephenson.

S. Genus Nevadne Stephenson

1915. Gyrostoma Annandale, Mem. Ind. Mus., 5§ : 70.
1922. Nevadne : Stephenson, Q. Jimicr. Sci., 66 : 264.

Diagnosis : Body clongated with small pedal disc, distal part broader than in thé proximal.
Column smooth but its ncmatocysts probably arranged in small groups. Outermost tentacles largest.
Mescenterics double in the youngest cycle.

Distribution : India West Bengal; Orissa; Tamil Nadu.

Remarks : This is a monotypic genus.

7. Nevadne glauca (Annandale)
1915, Gyrostoma ¢laucum Annandale, Mem. Ind. Mus., § : 70, pl. 7a. fig.1, text figs.1a, b (type)
1987. Nevadne glauca : Anonymous, Mangrove Ecosystem of Sundarbands, Department of Marine Sci.
(C.U.): 71,
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Diagnosis : Pedal disc small. Tentacles about 144 arranged in 6 cycles. 4th and 6th cycles being
exocoel tentacles. Oral disc narrow and set with tentacles. Actinopharynx well developed with weak
siphonoglyphes. Pairs of mesenteries 6+6+12+48, last cycle only in uppermost part of thc body.
Mesenteries of the three first cycles perfect but those of second and third order perfect only in the
upper most part of the actinopharynx.

Habitat . Marine form occuring in 5 to 7 feet under in water.
Distribution : India : West Bengal : South 24 Parganas (Sundarbans); Orissa; Tamil Nadu.

Remarks : The present author fails to collect this species inspite of through search in different
areas of Sundarbans. However, the species has been listed by Anonymous (1987).

IV. Family DIADUMENIDAE Stephenson
1920. Diadumenidae Stephenson, Q. JImicr. Sci., 64 : 520.

Diagnosis : Basilar muscles present. Body divided into scapus and capitulum. Scapus with
cinclides. Distinct sphincter absent. Tentacles long and numerous inner tentacles provided with
atrichs and holotrichs.

Distribution : North America : New York to North Carolina; United Kingdom; Holland; West
Germany; Atlantic coast of France; Africa; India; New Zealand.

Remarks : The family is represented by one genus in West Bengal.

6. Genus Diadumene Stephenson
1869. Sagartia Stoliczka, J. Asiat. Soc. Bengal, 38 : 28.
1907. Metridium Annandale, Rec. Ind. Mus. 1(4) : 47.
1920. Diadumene Stephenson, Q. JImicr. Sci., 64 : 521,

Diagnosis : Body divided into scapus with cinclides and capitulum with collar. Tentacle long
and numerous, inner tentacles thicker than the other tentacles. Basal disc well developed and
aitached forms. Distrinct sphincter absent.

Distribution : North America : United Kingdom; Holland; West Germany; France; India; New
Zealand.

Remarks : The genus is represented by only one species D. schilleriana in West Bengal.

8. Diadumene schilleriana (Stoliczka)

1869. Sagartia schilleriana Stoliczka, J. Asiat. Soc. Bengal, 38(2) : 31, pls.10,11.
1915. Metridium schillerianum (Stoliczka) : Annandale, Mem. Ind. Mus., 5 : 76, pl.7, fig.1: text fig.2.

1987. Diadumene schilleriana (Stoliczka) : Anonymous, Mangrove Ecosystem of Sundarbans,
Department of Marine Science (C.U.) : 71.

Material examined : South 24 Parganas 30 exs. Kachuberia Sagar Island, 1.viii.1974, A.
Misra.

Diagnosis : Body very short, 12-19 mm in length and diameter greater than that of column and
provided with longitudinal rows of warts. Basal disc strong and adhesive. Column divided into
scapus and capitulum. Tentacles long, numerous, more or less regularly arranged and inner tentacles
thicker than the outer. Distinct sphincter absent.
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Habitat : Attached to decaying wood in the intertidal zone and shallow water of the estuary.

Distribution : India : West Bengal : South 24 Parganas(Canning, Diamond Harbour, Sagar
Island): Orissa : Maharashtra.

Remarks : Metridium schilleriana represents the type of the genus Diadumene (Stephenson
1920, 1922).

V. Family ACTINIIDAE (Gosse)

1858. Actiniidae. Gosse, Ann. Mag. Nat. Hist., 1 (3).

Diagnosis : Column smooth or provided with projections in the form of verruca, marginal
spherules, pseudospherules or vesicles. Sphincter absent or endodermal diffuse to circumscribed.
Tentacles simple, arranged in cycles. Mesenteries not divisible into macrocnemes and microcnemes.

Perfect pairs of mesenteries rarely six, as a rule more than six.
Distribution : Cosmopolitan.

Remarks : This family is represented in West Bengal by one genus.

7. Genus Paracondylactis carlgren
1908. Condylactis Wassilieff, K. Bayar. Akad. Wiss. 2(1) : 11.
1934. Paracondylactis Carlgren, Report Sci. Results Michael Sars North Atlantic Deep-Sea Exped : 23.

Diagnosis : Body elongated and pedal disc narrow. Column smooth, sometimes with
nematocysts. Sphincter diffuse. Tentacles hexamerously arranged. Retractors strong but diffuse.

Distribution : India, China and Japan.

Remarks : This genus is represented in the West Bengal by one species.

8. Paracondylactis indica Dave
1957. Paracondylactis indica Dave, Study of Anthozoa, M.Sc. Thesis (Unpublished).
1986. Paracondylactis indica : Parulekar, J. Bombay nat. Hist. Soc., 65(1-3) : 143.

Material examined : 2 exs, South 24 Parganas - Bakkhali, 11.iv.1978, G. C. Rao; 4 exs, Digha
Midnapur Dist., 12.ii.1978, A. Misra.

Diagnosis : Column elongated and tapering. Pseudospherules present on column. Pedal disc
flattened but distinct. Tentacles 96, white in colour, arranged in five cycles.

Habitar : In the muddy sand of lower littoral zone, The anemone can retreat up to a depth of
120 cm.

Distribution : India : West Bengal : South 24 Parganas dist., (Sagar Island); Midnapur Dist.,
Digha; Maharashtra.

Remarks : Endemic to India. Previously this spccies was reported from Maharashtra and
presently collected from several places of West Bengal.
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Fig.1.A. Yount specimen of Diadumene, from life expanded; I, tentacles; 2, capitulum; 3, scapus;
4, pedal disk. B. The same specimen contracted with acontia; 5, acontia. C. Diagram
illustrating the general shape of the column in P. ramunnii; 1, capitulum; 2, scapus; 3,
physa-like base.
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Fig.2.A. The first whorl of tentacles in P. ramunnij, 1, apparent mouth: 2. throat; 3. tentacles. B.
Transverse section passing through the upper half of the Halcampactiidae. Partly

diagrammatic; 1, actinopharynx; 2, macrocneme; 3, microcneme; 4. parietal muscle; 5.
retractor; 6, siphonoglyphe.
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Fig.3.

Fig.4.

Transverse section of the parietal and retractor muscles of P. ramunnii; 1. retractor: 2.
parietal.

Lateral view of a portion of a macrocneme showing the serial acontia of P. ramunnii; 1,
serial acontia; 2, two acontia forming a pair; 3, ciliated tract; 4, cnidoglandular tract; S,
filament; 6, gonad; 7, lamellar part of the nesentery between the retractor and the gonads;
8, retractor; 9, termination of the filament.
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TABLE SEA ANEMONES OF WEST BENGAL AND DISTRIBUTION IN OTHER STATES OF INDIA

Sl Name of States Maharashtra Goa Kerala Tamil Nadu Orissa West Bengal
No.  Name of species

1. Edwardsia jonesii + +
2. Edwardsia tinctrix + +
3. Pelocoetes exul + + + + +
4. Pelocoetes minima + +
5. Phytocoetes gangeticus + + + +
6. 1 Phytocoeteopsis ramunnii + +
7. Nevadne glauca + + +
8. Diadumene schilleriana + + +
9. Paracondylactis indica + +
SUMMARY

The present account deals with 9 species from West Bengal. Of these, two species. namely
Nevadne glauca (Annandale) and Pelocoetes minima Panikkar, are not available in the present
collection but reported earlier from this area. It may be mentioned that two other species, viz.,
Edwardsia tinctrix Annandale and Paracondylactis indica Dave are recorded for the first time from
the area. The diagnostic characters and keys for identification of genera and species of sea-anemone
have been provided. A general account of morphology and terminology, and methods of collection,
narcotisation and preservation have been included.
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TREMATODA
(Vertebrates hosts excluding fishes)

R.K. GHOSH AND C.B. SRIVASTAVA
Zoological Survey of India, ‘M’ Block, New Alipore, Calcutta 700 053

INTRODUCTION

Trematodes or Flukes, as they are commonly called, constitute an important group of parasites in
the phylum Platyhelminthes. In adult state they are parasitic in vertebrates. infecting almost ever\
organ system, while as larva they complete part of their life-cycle in invertebrates, particularly
molluscs, and lower vertebrates.

Formerly class Trematoda was divided into two subclasses, viz. Monogenea and Digenea.
Bychowsky (1957) accepted Monogenoidea as a class. Baer and Euzet (1961) gave Monogenea (syn.
"Monogenondea) the status of class since the discovery of Chimaeriocla Brinkman, 1957 and
“ Callofbynchicola Brinkman, 1957 belonging to Monogenea and concluded that monogeneas show
" much closer affinities to cestodes than digenetic trematodes. Mackiewickz (1984) discussed the
probie_m’ in detail evaluating various aspects of ‘Cercomer Theory’ and relationships of Monogenea.
~“This contention has been accepted by majority of workers (Mehra, 1970, 1980).

In the present work Trematoda has been accepted to contain two subclasses Aspidogastrea and
Digenea, as proposed by La Rue (1957) and modified by Mehra (1970, 1980). The classification of
~Digenea in taxon above family level is yet to find wide acceptance. Many workers like Stunkard
(1946), Hyman (1951), Dawes (1946) are of the opinion that the classification of Digenea is still in a
controversial position and the association of families into higher taxonomic units is tentative waiting
more complete knowledge concerning all stages in the life-cycle of more species and the information
afforded by the study of both adult and larval stages portraying genetic relationships and evolutionary
history of the group. However, general acceptance is gaining ground as Stunkard (1961 p.809) points
out, "Until recently.taxonomic work has been based almost entirely on the morphology of sexually
mature worms, but increased knowledge of life-cycles and larval stages has provided basis for a more
adequate and realistic concept of these trematodes.” In the present studies no attempt has been made
toiclassify the worms above family level.

Tropical countries provide optimum conditions for these parasites to thrive and propogate and
India thus abounds with a rich trematode fauna. These flukes play a vital role in the economy of man
because all the domestic animals harbour these parasites which impair their efficiency. For this
reason alone these worms have received considerable attention from parasitologists. the world over.
In spite of so much attention our knowledge of these parasites from Indian region is still inadequate.
The multiplicity of genera and species of both parasites and the hosts they inhabit has acted as
limiting factor in our knowledge. Of 373 species of mammals, 1277 of birds, 428 ot reptiles and 204
of amphibia hardly 10% to 20% have been screened for trematode infection. The record fiom West
Bengal is still meagre.
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In the present communication 97 species belonging to 69 genera spread over 30 families of
trematodes parasitising amphibians, reptiles, birds and mammals of West Bengal have been
described. The rcport is based partly on the material collected and studies by the authors and partly
on the collection present in the Zoological Survey of India and those reported in the literature
(marked by an asterisks). The trematodes of fishes have not been included as they are dealt with else
where. Helminthology in West Bengal had been a neglected study and is only in late forties of the
present century that the work on trematode parasites of this region started getting some attention. In
carlier days some collections made by Scientists of Indian Museum and School of Tropical Medicines
used to be sent to outside specialists for identification and these reports were few and far between.

It has been our endeavour to include all the trematode species so far reported from West Bengal
and provide short diagnosis and workable keys to the species for the workers in the group. A host-
parasite list has been added which may help future workers to screen other species of vertebrates for
trematode infection which have not been covered so far. Illustrations have been provided for most of
the species as far as practicable.

HISTORICAL BACKGROUND

The study of zoology in India educational curriculum was introduced by Hodgson in 1929 but
helminthological research was yet to receive recognition in the research activities of the Zoologists.
The mention of two kind of worms by Gilchrist (1841-1846) in his book. "A practical treaties on the
diseases of elephants, camels and horned cattle” under the name ‘Mussodee’ appears to be the first
reference of trematodes from Indian region. These two worms were Fasciola jacksoni and
Pseudodiscus hawkesi. Cobbold (1869-1882) reported Paragonimus westermanii from Vivera
mungos and also parasites of elephant, cattle, gangetic dolphin and Orcella brevirostris in a series of
papers. Caster (1862) recorded Fasciola hepatica and Distoma intestinale from a man in Dacca.
Lewis et.al., (1872, 1876) described Opisthorchis noverca and Gastrodiscoides hominis from man.
The credit for these earlier works in helminthology goes to the officers of medical and velerinary
services who collected these parasites during their routines duties and sent them to European
specialists for identification and report. It was only in twenties of the present century that the
helminthological research found recognition in the research activities of Zoologists. This interest was
triggered when Dr. R.T. Leiper., head of Bilharzia Mission (1914-1918) drew the attention of
Government of India about the possibility of spread of Schistosomiasis in India by the soldiers
returning from Egypt and Middle East during First World War and the statement of Milton (1919)
that “Human Schistosomiasis is in all probability endemic in India and yet has hitherto entirely
cscaped the notice of medical men practicing in this country." The search for a suitable intermediate
molluscan host was started by Sewell, Kemp and Gravely etc., of the Zoological Survey of India and
the study resulted in the publication of Sewell’s monograph “Cercariae Indicae" in 1922.

The history and progress of helminthological studies in India have been lucidly discussed by
Thapar (1937. 1956). Bhalerao (1939, 1948), Chauhan (1963), Ghosh and Chauhan (1975),
Srivastava (1990, 1991).

Though stray records of trematodes from Bengal were made from time to time, no concerted
effort was made to study the trematode fauna of this area till the thirties of the present century. Three
centres, Allahabad, Lucknow and Mukteswar which had developed for the study of helminthology,
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confined their studies in those areas. The collections made by School of Tropical Medicines. mostly
from Calcutta Zoo animals and those present in Indian Museum were sent to outside specialists in
the country, working on these parasites. A scheme to study helminthiasis in domestic animals of
North India was undertaken by Prof. G.S. Thapar in 1937 and trematodes were recorded from West
Bengal. Mr. S.C. Verma (1936) of Allahabad University mostly worked on trematode collections of
School of Tropical Medicines sent to him, and described a number of species of bird trematodes from
Barddhaman and Calcutta.

Blanford (1887) reported uncinate eggs of Schistosoma haematobium in the large intestine of a
transport bullock from Calcutta, which was later proved to be S. indicum. Chandler (1925) described
Schistosoma incognitum and worked out parasites of cats in Calcutta and also sent some specimens
recorded from the stool of a man to Dr. G.D. Bhalerao which weré identified as Isoparorchis
hypselobagri. Bhalerao (1931) recorded Opisthorchis noverca, Paryphostomum sufartyfex,
Gastrodiscoides hominis from pigs. He (1936) described Haplorchis taichui from cats in Calcutta
and Eurytrama pancreaticum from cow. Mapiestone and Bhaduri (1939, 40, '42) reported helminth
parasites from dogs and rats respectively of Calcutta and discussed their public health importance.
Sporadic records of other trematodes were also being made from West Bengal.

In recent years valuable contributions on the trematode fauna of amphibia, reptile. bird and
mammal of West Bengal have been made by Chauhan (1947), Mukherjee (1966-1970), Ghosh
(1967-1992) Mukherjee and Ghosh (1967-1972), Srivastava (1968, 1974), Srivastava and Ghosh
(1967, 1968, 1969, 1975), Soota and Ghosh (1977), Ghosh and Srivastava (1976, 1979), Ghosh and
Chauhan (1975, 1977), Srivastava and Chauhan, (1973), Vasantha Kumari and Srivastava (1976).
Mukherjee, M. and Srivastava (1992), Manna (1982-1992) and Hafeezullah and Dutta (1985) and
few others. As already indicated earlier there is still ample scope to study the trematode fauna of
these animals from West Bengal as hardly 10-20% host have so far been screened for trematode
infection due to obvious reasons.

MATERIAL AND METHOD

The material for the present study is based on (i) the collection made by the authors from
different part of the state, (2) collections present in the platyhelminthes section brought by different
survey parties.

The hosts were dissected and different organs were examined in normal saline. The trematodes
thus collected were flattened under slight pressure of coverslip and fixed in 4% formalin, 90%
Alcohol or Bouin’s fluid as and when required.

After preservation standard methods for staining and mounting were followed. Best results were
obtained by Acetoacid carmine. Other stains like Ehrlich’s haemotoxylin, Borax carmin were also
used.

All the measurements were taken in millimeters with help of occular micrometer and camera
lucida drawings were made.

In case of species included from the literature the diagnosis and diagrams have becn mainly
adopted from the original descriptions, unless otherwise stated.
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MORPHOLOGY

Trematodes generally inhabit the alimentary canal and associated organs like liver, bileduct, gall
bladder, pancreatic duct, lungs, bladder and blood vessels, of vertebrates. They can: easily be
distinguished from other helminths by their relatively simple external characters. Some of the
taxonomic characters may be enumerated as follows :

External Features : Body is mostly dorsoventrally flattened but some are fleshy thick or round
in cross-section. There are two suckers; the oral sucker generally guarding the mouth opening,
except in gasterostomes where they are known as anterior sucker; the acetabulum or ventral sucker
the position of which varies. Bodywall is composed of elastic cuticle which may be naked or beset
with spines.

Digestive system : The alimentary canal is well developed with pharynx, oesophagus and
branched caeca except in gasterostomes where it is saccular. Anus may or may not be present.

Reproductive System : Male : There are generally two testes but may be sin_gle to many. Vas
deferens join to form vesicula seminalis, enclosed in cirrus sac or free in parenchyma in species
lacking cirrus sac. The cirrus sac encloses prostate gland cells, ejaculatory duct and muscular cirrus.
The position of genital pore is variable and of taxonomic importance.

Female : Generally there is a single ovary but may be follicular also; is pre-inter or post-
testicular, normally median but the position may vary. The oviduct is joined by receptaculum
seminis, Laurer’s canal before it joins the ootype which is surrounded by Mehli’s gland. Vitelline
follicles may be lateral or extensive; common vitelline duct joins the ootype. Uterus starts from the
ootype and after making few loops opens at the genital pore. Its terminal part at times thickens to
form metraterm. The eggs may be round or ellipticle, thick or thin shelled, operculate or not, with or
without filament or spine.

Excretory system : is protonephridial. The excretory canals join the excretory bladder which may
be ‘I' ‘V' or Y’-shaped having systematic importance. Excretory pore is posteroterminal.

SYSTEMATIC ACCOUNT

(* — species recorded from literature)

I. Family Lecithodendriidae Odhner, 1911
Subfamily Ganeoninae Yamaguti, 1958
1. Genus Ganeo Klein, 1905
1. G. srinagarensis Kaw, 1950
2. G. ankhalaensis Hafeezullah and Dutta, 1985
3. G. tigrinum Mehra and Negi, 1928

Subfamily Prosotosinae Yamaguti, 1958

2. Genus Prosotocus Loose, 1899
4. P. bengalensiz Hafeezullah and Dutta, 1985
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3. Genus Mehraorchis Srivastava, 1934

S. M. ranarum Srivastava, 1934

Subfamily Pleurogeninae Travassos, 1921
4. Genus Pleurogenoides LLuhe, 1901
6. P. gastroporus (Luhe, 1901) Travassos, 1921

Subfamily Prosthodendrinae Yamaguti, 1958
5. Genus Prosthodendrium Dollfus, 1931

7. P. ovimagnosum (Bha)erao. 1926) Yamaguti. 1971

6. Genus Parabascus Looss. 1907
8. P. macrorchis (Gogate, 1939) Skrjabin, 1970
9. P. ovatus (Tubangui, 1928) Skrjabin, 1970
II. Family Brachycoeliidae Johnston
Subfamily Brachycoeliinae Looss, 1899
7. Genus Tremiorchis Mehra and Negi, 1926
10. T. ranarum Mehra & Negi, 1926
Subfamily Mesocoeliinae Faust, 1926
8. Genus Mesocoelium Odhner, 1910

11. M. sociale (Luhe, 1901) Odhner, 1911
12. M. burdwanensis Mukherjee, 1968

III. Family Plagiorchiidae Luhe, 1901
Subfamily Astiotrematinae Baer, 1924

9. Genus Astiotrema Looss, 1900
13. A. odhneri Bhalerao, 1934
14. A. reniferum (Looss, 1899) Stossich, 1904
15. A. sudarshani Mukherjee and Ghosh, 1970
Subfamily Styphlodorinae Dolifus, 1937

10. Genus Styphlodora Looss, 1899
16. S. horida (Leidy, 1851) Odhner, 1910
17. S. nicolli Bhalerao, 1936
Subfamily Plagiochiinae Luhe, 1901 : Pratt, 1902
11. Genus Bilorchis Mehra, 1937
18. B. indicus Mehra, 1937
12. Genus Xenopharynx Nicoll, 1912

49
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19. X. solus Nicoll, 1912
Subfamily Encyclometrinae Mehra, 1931
13. Genus Encyclometra Baylis and Cannon, 1924
20. E. colubrimurorum (Rudolphi, 1819) Dollfus, 1929
21. E. bungara Srivastava and Ghosh, 1968
22. E. japonica Yoshida and Ozaki, 1929
IV. Family Dicrocoeliidae Odhner, 1910
14. Genus Dicrocoelium Dujardin. 1945
23. D. dendriticum (Rudolphi, 1819) Stiles and Hassal, 1898
15. Genus Paradistomoides Travassos, 1844
24. P. orientalis (Narayan and Das, 1929) Travassos, 1944
16. Genus Eurytrema Looss, 1907
25. E. pancreaticum (Jonson, 1889) Looss, 1907
26. E. bhaleraoi Mukherjee and Srivastava, 1992
17. Genus Lyperosomum Looss, 1899
27. L. (L) reangensis Soota and Ghosh, 1977
*28. L. kakea Bhalerao, 1926
V. Family Stomylotrematidae Travassos, 1922 : Poche, 1926
Subfamily Stomylotreminae Travassos, 1922 : Poche, 1926
18. Genus Stomylotrema Looss, 1900
29. S. travassosi Mehra, 1938
VI. Family Hemiuridae Luhe, 1901
Subfamily Halipeginae Ejsmont, 1931
19. Genus Halipegus Looss, 1899
30. H. mehransis Srivastava, 1933
Subfamily Lecithochiriinae Luhe, 1901
20. Genus Lecithochirium Luhe, 1901
31. L. acutum Chauhan, 1945
VII. Family Anchitrematidae Mehra, 1935
Subfamily Anchitrematinae Mehra, 1935
21. Genus Anchitrema Looss. 1899
32. A. sanguineum (Sonsino, 1894) Looss, 1899
VIII. Family Ommatobrephidae Poche, 1926
Subfamily Ommatobrephinae Poche, 1926 : Dubois and Mohan, 1959
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22. Genus Ommatobrephus Nicoll, 1914
33. O. bengalensis Mukherjee and Ghosh,
34. O. lobatum Mehra. 1928
IX. Family Microphallidae Ward, 1901
Subfamily Microphallinae Ward, 1901
23. Genus Megalotriotrema Rao. 1969
35. M. dicaecus (Mukherjee and Ghosh, 1967)
X. Family Proterodiplostomidae Dubois, 1936
Subfamily Proalarioidinae Yamaguti, 1971
24. Genus Proalarioides Yamaguti, 1933
36. P. tropidonotis Vidyarthi, 1937
XI. Family Cyathocotylidae Muhling, 1898
Subfamily Muehlingininae Mehra, 1950
25. Genus Muehlingina Mehra, 1950
*37. M. lutrai Mehra, 1950
Subfamily Szidatiinae Dubois, 1938
26. Genus Gogatea Luhe, 1935
38. G. serpentium (Gogate, 1932) Lutz, 1935
XII. Family Echinostomatidae Poche, 1925
Subfamily Echinostomatinae Poche, 1925
27. Genus Echinostoma Rudolphi, 1809
39. E. revolutum (Froelich, 1802) Looss, 1899
40. E. eduardoi Ghosh and Chauhan, 1979
41. E. malayanum Leiper, 1911
28. Genus Vermatrema Srivastava, 1974
42. V. longitestis (Verma, 1936) Srivastava, 1974
29. Genus Echinoparyphium Dietz, 1909
* 43, E. gizzardai Verma, 1936
Subfamily Psilorchiinae Mehra, 1980
30. Genus Psilorchis Thapar and Lal, 1935
44. P. indicus Thaper and Lal, 1935

Subfamily Pseudoechinostominae Mechra, 1980
31. Genus Pseudoechinostomum Odhner, 1911

* 45. P. indicus Mehra, 1944
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Subfamily Chaunocephalinae Travassos, 1922
32. Genus Chaunocephalus Dietz, 1909
46. C. similiferox Verma, 1935
Subfamily Microparyphiinae Mendheim, 1943
33. Genus Microparyphium Dietz, 1909
47. M. montei Verma, 1936
Subfamily Echinochasminae Odhner, 1910
34. Genus Episthmium Luhe, 1909
48. E. caninum (Verma, 1935) Yamaguti, 1959
* 49, E. corvus (Bhalerao, 1926) Mehra, 1980
35. Genus Echinochasmus Dietz, 1903
* 50. E. perfoliatus (Ratz, 1908) Godoelst, 1911
XIII. Family Psilostomidae Looss, 1900
Subfamily Psilostominae Looss, 1900
36. Genus Psilochasmus Luhe, 1909
51. P. oxyurus (Creplin, 1825) Luhe, 1909
XIV. Family Fasciolidae Railliet, 1895
Subfamily Fasciolinae, Railliet, 1895 : Stiles and Hassal, 1898
37. Genus Fasciola Linnaeus, 1758
52. F. gigantica Cobbold. 1855
53. F. hepatica Linnaeus, 1758
* 54. F. jacksoni Cobbold, 1869
Subfamily Fasciolopsinae Odhner, 1910
38. Genus Fasciolopsis Looss, 1899
55. F. buski (Lankester, 1857) Stiles, 1901
XV. Family Schistosomatidae Stiles & Hassal, 1898 : Poche, 1907
Subfamily Schistosomatinae Stiles and Hassal, 1898
39. Genus Schistosoma Weinland, 1858
56. S. indicum Montgomery, 1906
57. §. nasale Rao, 1933
* 58. §. incognitum Chandler. 1926
* 59. S. haematobium (Bilharz, 1852) Weinland, 1858
XVIL Family Cephalogonimidae Looss, 1899
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Subfamily Cephalogoniminae Looss. 1899
40. Genus Cephalogonimus Poirier; 1886
60. C. gangeticus Pande, 1932
XVII. Family Acanthostomidae Nicoll, 1914, Poche, 1926
Subfamily Acanthostominae Nicoll. 1914
41. Genus Acanthostomum 1.ooss, 1899
61. A. burminis (Bhalerao, 1926) Bhalerao, 1940
XVIIIL. Family Strigeidae Railliet, 1919
Subfamily Strigeinae Railket. 1919
42. Genus Strigea Abildgaard, 1790
* 62. S. elongata Yamaguti, 1935
XIX. Family Diplostomidae Poirier, 1886
Subfamily Diplostominae Poirier. 1886 : Dubois, 1936
43. Genus Diplostomum Brandes, 1892
*63. D.(D.) splendens Manna and Chaudhury, 1973
44. Genus Neodiplostomum Railliet, 1919
64. N. cochleare (Krause. 1914) La Rue, 1926
Subfamily Alariinae Hall et Wigdor, 1918
45. Genus Alaria Schrank. 1788
* 65. A. alata (Goeze. 1782) Krause, 1914
XX. Family Heterophyidae Leiper, 1909 : Odhner, 1914
Subfamily Haplorchinae Looss. 1899
46. Genus Haplorchis Looss. 1899
* 66. H. taichui (Nishigori, 1924) Chen, 1936
Subfamily Heterophyinae Leiper. 1909
47. Genus Heterophyes Cqbbold. 1886

* 67. H. heterophyes (Siebold, 1852) Stiles and Hassal. 1900

XXI. Family Ophisthorchiidae Looss, 1899 : Braun, 1891
Subfamily Opisthorchiinae Looss, 1899
48. Genus Opisthorchis Blanchard, 1895
* 68. O. felineus (Rivolta, 1884) Blanchard, 1895

49. Genus Amphimerus Barnar, 1911
* 69. A. noverca (Braun, 1902) Barner, 1911

Subfamily Pseudamphistominae Yamaguti, 1958

53
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50. Genus Pseudamphistomum Luhe, 1908
*70. P. truncatum (Rudolphi, 1819) Luhe, 1908
XXII. Family Spirorchidae Stunkard, 1921
Subfamily Spirorchinae Stunkard. 1921 : Yamaguti. 1958
51. Genus Hemiorchis Mehra, 1939
*71. H. bengalensis Mehra, 1940
XXIII. Family Isoparorchidae Poche, 1925
52. Genus Isoparorchis Southwell, 1913
72. 1. hypselobagri (Billet, 1898) Ejsmont, 1932
XXIV. Family Balfouridae Travassos, 1951
53. Genus Balfouria Leiper, 1909
73. B. monogama Leiper, 1909
XXV. Family Cyclocoelidae Stossich, 1902
Subfamily Cyclocoelinae Stossich, 1902
54. Genus Cyclocoelum Brandes, 1898
74. C. (C.) mutabile (Zeder. 1800)
XXVI. Family Prosthogonimidae Luhe. 1909
55. Genus Prosthogonimus Luhe, 1899
75. P. putschkowskii Skrjabin, 1912
76. P. elongatus Mukherjee, 1967
XXVII. Family Brachylaimidae Miller, 1936
Subfamily Brachylaiminae Miller, 1936
56. Genus Glaphyrostomum Braun, 1901
71. G. indicum Mukherjee, 1964
XXVIII. Family Notocotylidae Diesing, 1839
Subfamily Notocotylinae Diesing, 1839 : Kossack, 1911
57. Genus Notocotylus Diesing, 1839
* 78. N. attenuatus (Rudolphi, 1809) Kossack, 1911
XXIX. Family Paragonimidae Dollfus, 1939

58. Genus Paragonimus Braun, 1889
*79. P. westermanii (Kerbert, 1878) Braun, 1899

XXX. Family Paramphistomidae Fischoeder, 1901
Subfamily Paramphistominae Fischoeder, 1901

59. Genus Paramphistomum Fischoeder, 1900
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80. P. cervi (Zeder, 1790) Fischoeder. 1901
81. P. explanatum (Creplin. 1847) Fischoeder, 1901
60. Genus Cotylophoron Stiles and Goldberger, 1910
82. C. cotylophorum (Fischoeder, 1901) Stiles and Goldberger, 1910
83. C. indicum Stiles and Goldberger, 1910

84. C. orientalis Harshey, 1934
61. Genus Ceylonocotyle Nasmark, 1937
85. C. scoliocoelium (Fischoeder, 1909) Nasmark, 1937
* 86. C. cuonum (Bhalerao, 1937) Mukherjee and Chauhan, 1965
*.87. C. maplestoni (Bhalerao, 1937) Mukherjee and Chauhan, 1965
Subfamily Gastrodiscinae Monticolli, 1892
62. Genus Gastrodiscus Leukart, 1877
* 88. G. secundus Looss, 1907
* 89. G. aegyptiacus (Cobbold, 1877) Railliet, 1892
63. Genus Gastrodiscoides Leiper, 1913
90. G. hominis (Lewis & Mc Connell, 1876) Leiper, 1913
Subfamily Cladorchiinae Fischoeder, 1901
64. Genus Olveria Thaper & Sinha, 1945
*91. O. indica Thaper & Sinha, 1945
Subfamily Gastrothylacinae Stiles and Goldberger. 1910

65. Genus Gastrothylax Poirier, 1883
92. G. crumenifer Creplin (1847) Otto. 1896

66. Genus Fishchoederius Stiles and Goldberger, 1910
93. F. elongatus (Poirier, 1883) Stiles and Goldberger, 1910

94. F. cobboldi (Poirier, 1883) Stiles and Goldberger, 1910

Subfamily Orientodiscinae Yamaguti, 1971
67. Genus Orientodiscus Srivastava, 1938
95. O. lobatum Srivastava, 1938
Subfamily Diplodiscinae Cohn, 1904
68. Genus Diplodiscus Diesing, 1836
96. D. amphicrus Tubangui, 1933
Subfamily Zygocotylinae Ward, 1917
69. Genus Stunkardia Bhalerao, 1931
* 97. S. dilymphosa Bhalerao, 1931
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I. Family Lecithodendriidae Odhner, 1911

Key to subfamilies

. Vitellaria confined to NECK rEZION.......cccevveiiiiiniiiiiiiinie e 2
Vitellaria extending along caeca, posterior to ovary Or testes ..........ccoveennrrniniennunenne. Ganeoninae
. Testes symmetrical, in shoulder region precaecal............ccccoivuriniinniiinnncnncicninnnnnen, Prosotocinae
Testes in acetabular reiON ........cccceevvviireeiiniiinereniinneee e, ereereserrnrtessse s bererese s arte e s aans 3
. Cirrus pouch claviform; Vitellaria clustered in shoulder region ..........ccccccoveeineinee Pleurogeninae
Cirrus pouch round........ccoccvivneininiiinnieninnneeeenneeen ebereenersensnnnnns eeteesteeeseresnenntentrestestesieissssanes 4
. Testes symmetrical, vitellaria precaecal, prestesticular.............ivevnevnieenennnnenns Prosthodendriinae

'Subfamily Ganeoniae Yamaguti, 1958
1. Genus Ganeo Klein, 1905

Key to species

. Vitellaria bilateral ..........cccooviirmremienerereineiinnneeerene. Gerereeeerereretaeraeararnrrnaaeeeeaenes 2
Vitellaria unilateral ...........ccoviviiiviiiiiiieeeiinninririrenee e s ssares s G. ankholaensis
. Ovary posterolateral or overlapping VEntral SUCKET ...........ccccevuevrerinrernsseersnsessesesnnen. G. tigrinum
Ovary POStACELADUIAT ........coovirereriieeie ittt et bt 3
. OVary in DEIWEEN LESIES ....covviiiiieiireirireriisiirreeeine s sssirree st es e sesabanrseseeesesseenes G. srinagarensis

1. Ganeo srinagarensis Kaw, 1950
1950. Ganeo srinagarensis Kaw, Indian J. Helminth, 2(2) : 67-126.

Material : Host : Rana cyanophlyctis.

Diagnosis : Body length 2.48. Cuticle spinose anteriorly. Acetabulum pre equatorial, larger

than oral sucker. Intestinal caeca terminate 0.6 from posterior end. Testes preacetabular,
symmetrical, intercaecal seminal vesicle tubular, dorsal to acetabulum. Genital pore at level of
middle of oesophagus. Ovary postacetabular, in between testes. Vitellaria lateral, approximately
occupy one-fourth of body length from post acetabulur, level; uterus intercaecal, postacetabular with
transverse loops, terminal part forms metraterm. Eggs 0.026-0.03 x 0.012-0.018.

Distribution : India: West Bengal (North 24-Parganas); Kashmir.

Other records : Pakistan.

2. Ganeo ankholaensis Hafeezullah and Dutta, 1985
1985. Ganeo ankholaensis Hafeezullah and Dutta, Bull. Zool. Surv. India. 7(1) : 69-82.
Material . Host : Rana cyanophlyctis.

Diagnosis : Body length 1.28. Cuticle spined, oral sucker slightly smaller than acetabulum.

Ratio 1 : 1.2. Intestinal caeca do not extend upto posterior end. Testes obliquely tandem. Right testis
overlapping caecum, left testis interacaecal. Seminal vesicle tubular, ejaculatory duct long opening
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into genital atrium. Genital pore marginal opposite to ovarian side, at midlevel of oesophagus. Ovary
behind right testes. Vitellaria follicular, only on one side, overlapping left caecum. Uterus
postovarian. filling most of intercaecal hind body, extending much beyond caecal end. Metraterm
conspicuous, opening into genital atrium independently. Eggs 0.021-0.023 x 0.014-0.015.

Distribution : India : West Bengal (Calcutta, Beliaghata).

Remarks : As many as four species have already been described under the genus Ganeo mainly
on the possession of one sided vitellaria, viz. G. bufonis Fotedar, 1959; G. gazipurensis Pandey and
Chakrabarty, 1986; G. kawi Dwivedi and Chauhan, .1970; G. vitellosinistrum Dwivedi and Chauhan,
1970. Ciurea (1933), Dawes (1945), Kaw (1950), Ghosh and Srivastava (1976), Mukherjee (1977),
Gupta (1977) etc.. opined that one sided vitellaria in gpecies of the genera where normally bilateral
symmetry is present should be considered as an aberration, not having systematic importance. As
such all these species along with the present one are considered as an abnormal specimens only.
Transverse connection and crenualation of excretory arms should not be considered a character to be
taken into account for differentiating species as this condition has not been taken into account by
earlier workers. Moreover ramification of excretory tubules is a common phenomenon in trematodes.

3. Ganeo tigrinum Mehra & Negi, 1928

(Fig. 1)
1928. Ganeo tigrinum Mehra & Negi, (Fig. 1) Allahabad Univ. Stud., 4 : 63-118.
Material : Host : Rana cyanophlyctis; Rana tigrina, Bufo melanostictus. Bufo wviridis.

Chameleon zeylanicus.

Diagnosis - Body length 3.03-3.42. Cuticle spined. Oesophagus 0.18-0.31 divides nto two
caeca at the level of genital pore. Caeca extend upto two third of body length. Ventral sucker at
anterior third, larger than oral sucker, (.12-0.19 x .012-0.14. Testes diagonally tandem, around
acetabular zone. Vesicula seminalis curved, anterolateral to ventral sucker. Spines on terminal part
of ejaculatory duct, genital atrium and metraterm. Ovary posterolateral to or overlapping the ventral
sucker, vitellaria follicular, from posterior end of ventral sucker to some distance short of caccal end.
Genital pore on lateral margin around the level of oesophageal bifurcation. Eggs 0.026-0.029 x
0:012.

Distribution : India : West Bengal (Digha, 24-Parganas, Haora, Bankura); Uttar Pradcsh.
Andhra Pradesh. Kashmir.

Other records : Bangladesh, China, Vietnam.

Subfamily Prosotocinae Yamaguti, 1958

Key to genera

| IR OF: T o7 1) 1 10| & SUUTUUTUT TR PP P PPPOTR PPN 2

CAECA JONE ..ot 3
2. Uterine coils extend in forebody; Genital pore at varying level from pharynx to caccal bifurcation
Prosotocus

3. Uterine coils confined in hind body; Genital pore close to anlcrior extremity ............. Meliraorchis
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2. Genus Prosotocus Looss, 1899

4. Prosotocus bengalensis Hafeezullah and Dutta, 1985
1985. Prosotocus bengalense Hafeezullah and Dutta, Bull. Zool. Surv. India. 7(1) : 69-82.

Material Host : Rana cyanophlyctis.

Diagnosis : Body length 0.64-1.18. cuticle spined. Oral sucker smaller than acatabulum; ratio I :
1.3-1.8; oesophagus bifurcate in testicular region. Caeca short, may extend upto the level of posterior
margin of acetabulum. Testes extracaecal, symmetrical on both side of oesophagus. Cirrus sac
muscular. Genital atrium well developed, genital pore near margin of pharyngeal level. Ovary
intracaecal, behind right testis. overlapping caecum, vitellaria follicular on right side only. Uterine
coils massive in hind body. Metraterm well developed, opens independently. Eggs 0.028-0.031 x

014,
Distribution : India : West Bengal (Calcutta).

Remarks : Taking into account the intraspecific variations observed by different workers in P.
kasabia Raw, 1950, this species may be conspecific with it.

3. Genus Mehraorchis Srivastava, 1934
(Fig. 2)
5. Mehraorchis ranarum Srivastava, 1934
M. jainiformes Bharadwaj, 1977 Syn. nov.
M. cyanophlyctis Karyakarte, 1973 Syn. nov.
1934, Mehraorchis ranarum Srivastava. Bull. Acad. Sc. U.P. Agra and Oudh. Allahabad 3(4) : 239-256.
Material : Host : Rana cyanophlyctis.

Diagnosis : Body length 3.42-6.63. eleptical, cuticle with spines, oesophagus bifurcates in front
of ovary, caeca cxtend upto hinder end with dilation posteriorly. Testes oblong, extracaecal in
anterior region. Cirrus sac large, prebifurcal 0.54-0.99 x 0.23-0.42. Ovary preacetabular or
posterolateral. Vitellaine glands extend from pharyngeal zone to a little behind ventral sucker,
ovarlap cacca and ovary in some cases. Uterine coils in postovarian zone, filling all available space
of hind-body: antcriorly extends upto genital atrium. Eggs 0.034-0.036 x .014.

Distribution : India : West Bengal (Calcutta, Puruliya, North & South 24-Parganas): Uttar
Pradcsh, Andhra Pradesh, Madhya Pradesh, Maharashtra.

Subfamily Pleurogeninae Travassos, 1921
4. Genus Pleurogenoides Luhe, 1901

6. Pleurogenoides gastroporus (Luhe, 1901) Travassos, 1921
(Fig. 3)

Syn. P. jamshedpurensis Hussain and Sahay, 1987 Syn. nov.

1901. Pleurogenes gastroporus Luhe. Zenibl. Bakterial, Parasitkde., 30(14) : 166-177.

1921. Pleurogenoides gastroporus Travassos, Arch. da Esc. Sup. de Agric. Med. vet. Nichtheray 5(1-2) :
73-79.



GHOSH & SRIVASTAVA : Trematoda 59

Material : Host : Bufo melanostictus. Rana tierina; R. cyanophlyctis.

Diagnosis : Body length 1.17-1.78. Cuticle spined anteriorly, ventral sucker in equatorial level.
Caeca short, extend upto mid level of ventral sucker. Testes symmetrical on either side of ventral
sucker; cirrus pouch anterior to ventral sucker. Genital pore lateral, opening right or left of oral
sucker. Ovary pretesticular anterior to right or left testis. Vitellaria confined to forebody, contiguous
around pharynx and oesophageal zone. Eggs 0.029-0.036 x .01-02.

Distribution : India : West Bengal (North & South 24-Parganas. Hughli, Medinipur); Uttar
Pradesh, Andhra Pradesh.

Other records : Brazil.

Remarks : Hussain and Sahay (1987) described P. jamshedpurensis mainly on the basis of
single testis beside some other variable characters. Dawes (1946), Ghosh and Srivastava (1979) and
several other workers recorded single testes in severl species of termatodes and considered such
cases as an abnormality, having no systematic importance.

Subfamily Prosthodendriinae Yamaguti, 1955

Key to genera

1. Caeca short, widely divergent, do not cross acetabular level.............c..ccccuevveenee. Prosthodendrium
CACCA TONZET ...ttt e e st e s b e s st e e s ae s e steesabaeess e essbneenaseesnneanssaesaeeans 2
2. Caeca extend beyond acetabular level .............ooocoveeeiiiiiiiiiieiiieccccecerr e Parabascus

5. Genus Prosthodendrium Dollfus, 1931

7. Prosthodendrium ovimagnosum (Bhalerao, 1926) Yamaguti, 1971

1926. Prosthogonimus ovimagnosum Bhalerao, J. Burma Res. Soc., 15(3) : 101-195.

1971. Prosthodendrium ovimagnosum Yamaguti, Synopsis of Digenetic trematodes of vertebrates. Keigaku
Publ. Tokyo : 1074~

Material . Host : Dog, Bat.

Diagnosis : Body broader then long, 0.36 length and 1.04 in breadth, cuticle smooth. Caeca
short, widely divergent, do not cross testicular level. Testes symmetrical widely separated in
acctabular region. Cirrus pouch preacetabular. Genital atrium unspined, opening at preacetabular
level. Ovary lobed, preacetabular, submedian. Vitellaria form bunches in neck or anterior region in
postcaccal zone. Eggs 0.026 x 0.014.

Distribution : India : West Bengal (Calcutta); Punjab.
Other records : Burma, Somaliland, China, Phillipines.

Remarks : This is a common parasite of bats recorded from various parts of India. Bhalerao
(1941) recorded this parasite from a dog in Calcutta.

6. Genus Parabascus Looss, 1907
Key to species

I. Caeca terminate in middle third of body ..........ccccovviiiiiiiiniii P. ovatum
Cacca eXtENAS FUITRET .....viiiiiiiie et 2

2. Caeca terminate in posterior third of body. Testes round, symmctrical.................... P. macrorchis
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8. Parabascus macrorchis (Gogate, 1939) Skrjabin, 1970

1939. Palitrema macrorchis Gogate, Rec. Ind. Mus., 41(1) : 57-60

1970. Parabascus macrorchis Skrjabin Trematodes. of animals and man 23 ; 1-308.

Material : Host : Hemidactylus flaviviridis, Calotes versicalor.

Diagnosis : Body length 1.25 2.96 oval to elliptical, cuticle spined anteriotly. Oral sucker and
acetabulum almost of equal size. Oesophagus .09-0.39, bifurcate into two caeca which terminate in
posterior third of body. Testes large, oval. postacetabular, symmetrical or slightly oblique, cirrus sac
muscular, 0.24-0.43 in length. Genital pore on anterolateral margin of left testis. Ovaty adjacent to
acetabulum. Vitellaria follicular, spread transversely across the body from Jevel of pharynx or
intestinal bifurcation to level of acetabulum. contiguous. Uterus with many .loops mostly
postacctabular, overlaps anterior margin of ovary. Metraterm present, Eggs 0.03-0.05 x .03-0.04.

Distribution : India : West Bengal (Barddhman, Calcutta, Bankura; Medinipur); Uttar Pradesh.

9. Parabascus ovatus (Tubangui, 1928) Skrjabin, 1970
(Fig. 4)
1928. Postorchigens ovatus Tubangui, Philipp. J. Sc., 36 : 35 l-37l.
1970. Prabascus ovatus Skrjabin, Trematodes of animals and n vol. 23. Moscow, 1-308.
Material : Host : Calotes versicolor, Hemidactylus flaviviridis.

Diagnosis : Body length 1.50-0.70. Oral sucker slightly larger than acetabulum, oesophagus very
small, caeca terminates in middle third of body. Testes postacetabular symmetrical, or slightly
diagonal. left testis ahead of right one. Cirrus sac 0.18-0.26. Genital pore on left side at antirolateral
margin of left testis. Ovary right of acetabulum, vitallaria transversely across the body, from pharnyx
to acetabulum. Uterus mostly in hind body. Eggs 0.01-0.03 x 0.007-0.015.

Distribution : India : West Bengal (Barddhman, Puruliya, North & South 24-Parganas); Uttar
Pradesh.

Other records : Phillipines, Burma.

Remarks : Chakravorty and Manna (1982) recorded Postorchigenes ovatus ovatus Tubangui,
1928 which belong to above species.

II. Family Brachycoeliidae Johnston, 1912
Key to subfamilies

1. Ovary pretesticular; vitellaria limited ..........ccoeeeneen. beverererrsereeres vreerecerenns verererane «.... Brachycoeliinae
Ovary not pretesticular ..........occocvvevviieiiiveeeeeciereeenes versvurenrenns Veeretrerprnssnnsnsansens Bressssuavasearasssenssnasecss 2
2. Ovary posttesticular, vitellaria extends upto caecal end..............ccouevevrereerrianeerncenne Mesocoeliinae

Subfamily Brachycocliinae Looss, 1899
7. Genus Tremiorchis Mehra & Nagi, 1926
10. Tremiorchis ranarum Mehra & Nagi, 1926
(Fig. 5)
Syn. T. spinophlyctis Kalyankar and Palladhar, 1977
T. tigrinarum Sinha, Sahay and Prasad, 1974 syn. nov.
1926. Tremiorchis ranarum Mehra & Negi, Parasitology., 18 : 168-181.
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Material . Host : Rana ngerina.

Diagnosis : Body length 4.09-4.14, anteriorly covered with spines. Oesophagus 0.36-0.58 long.
bifurcates into caeca which usually runs upto middle of anterior testis. Cirrus sac curved around
ventral sucker extending a little behind it. Genital porc just anterior to ventral sucker. Ovary
pretesticular, posterolateral to ventral sucker. Vitellaria follicular. in two lateral field. overlapping
caecae extend from level of ventral sucker to a little behind ventral sucker. intruding niercaccal field
occasionally. Uterine coils continue to preequatorial level and extend anteriorly through
intertesticular space to genital pore. Eggs 0.026-0.031 x .009-0.012.

Distribution : India : West Bengal (Calcutta, Digha. Bankura, Barddhman). Uttar Pradesh.
Andhra Pradesh, Madhya Pradesh. Orissa.

Remarks : Sinha et al (1974) differentiated their specics mainly on the difference of
measurement in body organs and position of vitellaria. Kalyankar and Palladhar (1977)
differentiated their species in the position of anterior testis. not completely intercaccal and on
spinulation over the body. All these characters are much variable in this species. not having
systematic importance.

Subfamily Mesocoeliinae Faust, 1924
8. Genus Mesocoelium Odhner. 1910
Key to species

1. Caeca wide. not extending beyond preequatorial acetabular level......................... M. burdwanensis
O TTo: B (o 1 1 O S PSP UPUP PP PR PP SRRRPPPO 2
2. Caeca extend laterally upto postcrior third of body, much beyond equatorial levcl.

Vitellaria along caecal length ... e M. sociale

11. Mesocoelium sociale (Luhe, 1901) Odhner. 1901

1901. Dustoma sociale Luhe. Zentblse. Bakt. Parasitkde. Abt. 1. 30(4) 171.
1911. Mesocoelium sociale Odhner, Zool. Anz., 38(4) : 97-117.

Material : Host : Bufo melanostictus Bufo viridis.
Diagnosis : Body length 2.8-3.5. Oral sucker larger than acetabulum. Pharynx present. Testes
symmetrical on both side of acetabulum. Ovary postesticular. postacetabular in position. Cacca

almost upto 1.06-1.57 from posterior end. Receptaculum seminis 0.071-0.125 x 0.041-0.07. Eggs
0.031-0.033 x 0.02-0.022.

Distribution : India : West Bengal (Calcutta, Digha).
Other records : Burma, Phillipines, North Bornea.
12. Mesocoelium burdwanensis Mukherjec. 1968
(Fig. 6)
1968. Mesocoelium burdwanensis Mukhcrjee, Indian J. Helpunth., 19 (2) : 188-191.

Material : Host : Calotes versicolor.

tem
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Diagnosis : Body length 1.84 x 0.45. Oesophagus small 0.045, bifurcates into two very small
intestinal caeca, extending laterally only upto preacetabular level. Testes excracaecal, symmetrical or
slightly diagonal on two sides of acetabulum. Cirrus sac well developed, intercaecal. 0.16 x 0.15.
Genital pore postbifurcal, median. Ovary posttesticular; uterine coils mostly postacetabular. uterus
passes through ventral side of cirrus pouch and opens in the genital pore. Vitellaria with large
follicles, few in number, from pharyngeal level to caecal end. extracaecal. Eggs 0.026-0.028 x 0.014-
0.017.

Distribution : India West Bengal (Barddhman).

Il Family Plagiorchiidae Luhe, 1901

Key to subfamilies

I. Ovary wide apart from acetabulum.................... eteeeeernreerteeerresessaaane wreereraas s RO 2
Ovary more or less close to acetabululm ......coocceeivviiiiiiiiiniiiieien e Cersdene e 3
2. Vitellaria extending in lateral fields of hind body ..........cccooiiiiniiniine, Astiotrématinac
Vitallaria limited, cxtensive between acetabular and testicular level ...................... Styphlodoriinac
3. Ulcrus passing BCIWCEN LOSICS ..covivuiiieiiiiiiiii ittt ebrrs b e st e s e naane e e s Plagiorchiinae
Utcrus not passing between testes ................. et e aotee s te st tr e s e eeeaeseeaesanas Encyclometrinae
Sublamily Astiotrematinae Baer, 1924
9. Genus Astiotrema Looss, 1900
Key to species
I. Intestinal caeca not extending beyond poOStErior eSS .........c.ccvveivinieriiiniiiiiniriniciiin e, 2
INIEStiNAl CACCA TONGET ...ccoiiiiiiiiiiiiiiii ettt er s e rasr e e s s s aneees s 3
2. Ocsophagus SITAIZRL .......cooiiiiiiiiiiiiiii e e A. odhneri
Ocsophagus *S* Shaped........c..ooviiiiiiii e e ae e A. sudarshani
3. Ovary in equatorial level, testes kidney shaped..........cccccoveiviiiieiinnciennienn, rereereneen A. reniferum

13. Astiotrema odhneri Bhalerao. 1936
1936. Astiotrema odhneri Bhalerao, J. Helminth. 14(3) : 163-180.
Material : Host : Kachuga kachuga; Trionvx triangularis.

Diagnosis : Body length upto 4.6. Oral sucker larger than ventral sucker. Qesophagus of
moderate length, divides into two cacca extending upto posterior testes and not crossing beyond that.
Ventral sucker in anterior third of body. median, just below intestinal bifurcation. Testes, lobed,
beyond equatorial zone. Ovary pretesticular in anterior third of body length. Cirrus pouch extending
beyond ventral sucker. Genital pore preacetabular caccal at post bifurcation vitellaria lateral,
extracaccal, from below the level of intestinal bifurcation in pretesticular level to some distance
below ovarian zone. Uterus mostly confined to hind body, and uterine coils -pass between testes and
ovary to genital pore. Mctraterm distinguishable. Eggs 0.026-0.029 x 0.01-.011.

Distribution : India : West Bengal (Digha; 24-Parganas. Maldah) : Maharashtra.

Other records  Africa.

S —B-2zsl/cay99
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14. Astiotrema reniferum (Looss, 1898) Stossich. 1904

1898. Distoma reniferum Looss, Zool. Jahrb. Syst., 12 : 521-784.

1904. Astiotrema reniferum Stossich Ann. Mus. Zool. R. Univ. Napoli. n.s. 1(16) : 1-2.

Material : Host : Kachuga dhongoka, Trionyx nilotica.

Diagnosis : Body length 2.54. Oral sucker larger than ventral sucker. Intestinal cacca cxtend
beyond testes. Testes, entire. kidney shaped. beyond midlevel of body. Ovary in anterior thira.
postacetabular. Vitellaria from around postacetabular level to caccal end. Utcrus in hind body
extending beyond caecal length, passes anteriorly in between testes, opens in the genital pore thiougsh

metraterm. Genital pore median, preacetabular. below intestinal bifurcation. Eggs 0.04-0.046 > 0iX-
0.02.

Distribution : India : West Bengal (Calcutta. Haora, North & South 24-Parganas) Ut
Pradesh.

Other records : Africa.

15. Astiotrema sudarshani Mukherjee and Ghosh. 1968
(Fig. 7)

1968. Astiotrema sudarshani Mukherjee and Ghosh, Indian J. Helminth, 22 (1) : 61-7%.

Material : Host : Bufo melanostictus.

Diagnosis : Body length 1.46-1.77. Cuticle spinose anteriorly. oval. Oral 0.13-0.14 » 0.03.01 ¢
Ventral sucker almost equal in size with oral sucker 0.12-0.14 in diamcter. Ocsophavus s shapicd
Caeca extend upto middle or anterior level of posterior testes. Testes diagonaily tendem
postacetabular. Cirrus sac 0.27-0.38 x 0.07-0.16, curved. extends much heyond  ventrad sucker
Ovary pretesticular. Recepticulum seminis between anterior testes and ovary. Uterus fills all avarlabie
space in hind body and extends between testes. may overlap the cacca. laterally. Genital pore median.

in between ventral sucker and caecal bifurcation. Vitellaria lateral. extracaccal. overlap cacca. extend
from bifurcal zone to caecal termination. Eggs 0.029-0.034 x .01-0.117.

Distribution : India : West Bengal (Birati, South 24-Parganas).

Subfamily Styphlodorinae Dollfus. 1937
10. Genus Styphlodora Loss. 1899
Key 1o species
1. Vitellaria extending upto posterior end of POSIEFIOr (CSUS. ....oc.vviiiiiiiieiiiinii S. horvdi
Viellaria MOTe EXIEMSIVE ..u.uuverereriirerieitiieet e eieae e e .

2. Vitellaria extending upto posterior end of anterior testis: testes oblique ... S nmcolh

16. Styphlodora horida (Lcidy, 1851) Odhner. 1910
1851. Plagiorchis horrida Leidy, Proc. Acad. Nar. Sc. Phil., 5(9) : 205-210.
1910. Styphlodora horida Odhner. Zool. Anz., 35 . 432-433.

Material Host: Narrix piscater. Pvthon molurus. Boa constricrus
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Diagnosis : Body length and breadth 4.26 x 0.74. Cuticle spiny. Oesophagus short, caeca do not
extend upto posterior end. Acetabulum smaller than oral sucker. Testes diagonal. postacetabular.
Cirrus pouch overlap acetabulum. Genital pore median, preacetabular, postbifurcal. Ovary
submedian, postacetabular: vitellaria in bunches. lateral, from acetabular level to caecal end. Uterus
intercaecal, from cecal bifurcation to posterior end. Eggs 0.037-0.043 x 0.019-0.022.

Distribution : India : West Bengal (North 24-Parganas. Medinipur).

Other records : America.

17. Styphlodora nicolli Bhalerao, 1936
1936. Styphlodora nicolli Bhalerao, J. Helminth ., 14(4) : 181-206.
Material : Host : Zamenis mucosus.

Diagnosis : Body shape el.liptical. length 2.65-2.9. Oral sucker and ventral sucker almost of
same size. Testes obliquely situated. Cirrus sac straight or slightly curved, 0.3-0.37 x 0.08-0.10,
terminating anterior to ovary. Ovary round, immediately posterior to ventral sucker. Uterine coils
pass betwecn testes anal ovary. Metraterm muscular. Vitelline follicles extend from middle of ventral
sucker to second third or posterior end of anterior testis. Operculated eggs 0.032-0.042 x 0.018-

0.022.
Distribution : India : West Bengal (Calcutta Zoo).

Subfamily Plagiorchiinae Luhe, 1901 : Pratt, 1902

Key to genera

1. Cirrus pouch extend upto middle of acetabulum; vitellaria upto caecal ends ................. Bilorchis
Cirrus pouch preacetabular.............cccoociiiiiiiiiiiiiii e 2
2. Vitellaria extensive in forebody, extend upto the level of anterior testis .................... Xenopharynx

11. Genus Bilorchis Mehra, 1937
18. Bilorchis indicus Mehra, 1937
1937. Bilorchis indicus Mehra, Z. Parasitkde., 9(4) : 429-469.
Material  Host : Lissemys punctata, Kachuga intermedia, Trionyx gangeticus.

Diagnosis : Body 2.3-3.0, tapered anteriorly. Oral sucker larger than acetabulum. Caeca upto
posterior extremity. Testes symmetrical, in middle third of body, cirrus pouch may extend upto
middle of acatabulum. Ovary posterolateral to acetabulum. Uterus extensive, in posttesticular area.
extending to caeca, overlaping it. Vitallaria lateral, from level of pharynx to caecal ends. Eggs 0.033-
0.36 x 0.018-0.024.

Distribution : India: West Bengal (Calcutta, Digha); Uttar Pradesh.

12. Genus Xenopharynx Nicoll, 1912

19. Xenopharynx solus Nicoll, 1912
Syn. X. moradabadensis Sahay and Prosad. 1977 Syn. nov.
1912. Xenopharynx solus Nicoll, Proc. Zool. Soc. London, 11(4) 767-770.
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Material : Host : Naja naja. Tropidonotus piscater.

Dragnosts : Body length 5.0-5.7 x 1.5-2.0. Oral sucker and acetabulum almost of the same sizc
Oesophagus short. Caeca terminating at posterior end. Testes in middle third of body. widcly
separated; cirrus pouch preacetabular. small. Genital pore at caecal bifurcation. Ovary pretesticular
posterolateral to acetabulum. Vitellaria lateral. in hind body, extracaecal. extensive in forebody trom
pharyngeal level to the level of anterior testis, overlapping caeca: uterus, in between testes and ovary,

extending as far back as posterior testis but not upto hind end, cross caeca laterally. Eggs 0.038-
0.039 x 0.015-0.018.

Distribution  India : West Bengal (North & South 24-Parganas. Puruliya) : Uttar Pradesh.
Andhra Pradesh.

Other state : Africa. Burma.

Remarks The species described by Sahay and Proshad (1977) is differentiated on the equal size
of suckers, diagonal nature of testes, genital pore on right caecal bifurcation and vitelline glands
intruding in intercaccal zone. All these characters have been recorded as intraspecific var “ons in
nature.

Subfamily Encyclometrinae Mehra; 193]
13. Genus Encyclometra Baylis & Cannon, 1924

Key to species

1. Testes SYMMEITICAL ..o e e e e st e e e e e e e snabaaneeaeeeeeens E. bungara
Testes tandem or slightly diagonal.............oocvviiiiiiiiii 2
2. Intestinal cacca equal in S1Z€ .......eoeevviiiiiieiiiiiiiiiei E. colubrimurorum
Intestinal Caeca UNEQUALL...........eoiiiiiiiiiiiiicee e 3
3. Sceminal vesICIe COMIRA .....ovviiiiiiiiiiiiiiiiecrerr e et ee e e e e s E. japonica

20. Encyclometra colubrimurorum (Rudolphi, 1819) Dollfus, 1929
(Fig. 8)

1819.  Distoma colubrimurorum Rudolphi., Entozorum synopsis cri accedunt mantissa dupfex atindices
focerptctissinli Berol. 811 p.

1929. Encyclometra colubrimurorum Dollfus, Fauna des colonies francaises, 3(2) : 73-114.

Material : Host : Tropidonotus colubrimurum.

Diagnosis : Body length 2.13-4.2. Cuticle smooth. Ocsophagus short. Caeca upto posterior end.
Acetabulum larger than oral sucker, in preequatorial zone. Testes tandem, postequatorial: cirrus
pouch preacetabular. Genital pore anterodorsal to acetabulum. Vitellaria latcral. extending along the
length of caeca. Uterus reaching to posterior extremity. Eggs 0.060-0.088 x 0.030-0.043.

Distribution : India : West Bengal (Zoo Garden, Calcutta, South 24-Parganas. Hughli, Puruliya,
Medinipur); Uttar Pradesh. Maharashtra.

Other records : Burma.
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21. Encyclometra bungara Srivastava and Ghosh, 1968
(Fig. 9)
1968. Encvclometra bungara Srivastava and Ghosh, /ndian J. Helminth., 20(2).:. 1325135,
Material : Host : Bungarus fasciatus.

Diagnosis : Body clliptical 1.89 in length, cuticle smooth, Intestinal caeca ‘reach upto posterior
end. Acclabulum preequatorial, slightly larger than oral sucker. Testes symmetrical -of obliquely
symmelrical; cirrus sac crescent shaped, just above acetabulum. Ovary pretesticular, median, below
acctabuium: uterus mostly in posterior half, passes between testes. Genital pore at anterolateral
margin of acctabulum. near left caccum. Vitellaria follicular from overian zone to posterior
extremity. Eggs 0.021 x 0.01-0.012,

Distribution : India : West Bengal (Sagarpukur, South 24-Parganas).

22. Encyclometra japonica Yoshida and Ozaki, 1929
(Fig. 10)
1929. Encvclometra japonica Yoshida and Ozaki, Annot. zool. Jap., 12(1) : 239-243.
Muterial : Host : Natrix piscatar. Ptyvas mucosus. Atretium schistosum, Naja naja.

Diagnosis : Body length 3.7-6.2. Cacca lateral, terminating at posterior end, unequal in size.
Acetabulum larger than oral sucker, preequatorial. Testes tandem, postequatorial; cirrus puch
overlapping acctabulum. Scminal vesicle coiled. Genital porc just preacetabular, postbifurcal. Ovary
postacctabular, pretesticular; scminal receptacle small. Vitellaria lateral, extending from caecal

bilurcation 1o caecal ends. Uterus cxtend in hind body, intercaecal, passes through testes dorsally.
Eggs 0.078-0.09 x 0.05-0.053.

Distribution : India : West Bengal (Hughli, North & South 24-Parganas, Puruliya); Bihar, Uttar
Pradesh, Orissa, Tripura.

Other records : Japan. Africa, China, Burma.

1V. Family Dicrocoeliidac Odhner, 1910

Key to genera

1. TeStes SYMMICITICAL ..o iiiieiiie it ccee ettt crrras et eee s sere e s s aresrbeae e eassenbresssaeesssnnnesenaseserntesnn 2
Testes diagonal ortandem, ......c..vevvvvvevrerevenrecennen. seeereeeeere e N veernanees 3
2. Testes POSIACCIADUIAT .. ..coiiiiiiie et esre e sbeee s ss s aesvs e rms v e resssssasevesnns Eurytrema
Testes posterolateral to acetabulum..........oovveeneene. frtteeerereererettesseesssessararananaaas Paradistomoides
3. Genital pore anterior 10 aCetabUIUIM ... ....oviiiivie e eereeeressseesseeees Dicrocoelium
Cenital pore otherwisc..........oceueee.. bttt raeeatsae s e e saeetsessnieas Ceesisehesa e st i e vorrienn 4
4. Genital pore at caecal BIfUrCation ..........cccoivier i ereeeresreee e sbraeees Lyperosomum

14. Genus Dicrocoelium Dujardin, 1845
23. Dicrocoelium dendriticin (Rudolphi, 1819) Stiles and Hassal, 1898

1819. Distoma dendriticum Rudolphi, Entozocru synopsis cui Accedunt martissa duplex et indices
locuplietissim., 811.
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1898, Dicrocoelwmn dendriticum Stiles and Hassal, Arch. Par ., 1(1) : 81-99.

Material : Hoslt : Goal.

Diagnosis : Body length 2.1-8.0, wider in preequatorial levcl. Ocsophagus short, cacca terminate
some distance away Irom hind end. Acctabulum smaller than oral sucker, in anterior third of body,
Cirrus pouch preacetabular. Genital pore at caecal bifurcation. Ovaiy just postacetabular. Vitellaria

lateral at middie portion of body, extracaccal. limited in extent. Uterus occupy most of the open space
in hind body. Eggs dark brown in mature specimens, 0.36-0.50 x 0.22-0.30.

Distribution : India : West Bengal (Darjeeling).

Other records : Cosmopolitan.

15. Genus Paradistomoides Travassos. 1944

24. Paradistomoides orientalis (Narain & Das, 1929) Travassos, 1944

1929. Dirocochium orientalis Narain & Das. J. Bombay Nat. Hist. Soc., 33 (2) : 250-251.
1944. Paradistomoides orientalis Travassos, Monogr. Inst. Osw. Cr., 2 : 357,

Material : Host :Calotes versicolor, Hemidactylus flaviviridis.

Diagnosis : Body length 4.16-4.83. Oral sucker smaller than acetabulum. Oesophagus short,
cacca extend a little short of posterior extremity. Testes symmetrical to ovary. Cirrus pouch
preacetabular. Genital pore at caecal bifurcation. Ovary postiesticular, closer to antiporal testis.
Uterine coils mostly postovarian, overlaps caeca, vitellaria lateral, extracaccal, froin cecal biturcation
to some distance short of caecal ends. Eggs 0.032-0.033 x 0.031-0.032.

Distribution : India : West Bengal (Calcutta, Barddhman, Bankura, Hughli); Orissa. Uttar
Pradesh, Andhra Pradesh.

Other.records : Singapore.

16. Genus Eurytrema Looss, 1907

Key to species

Caudal appendage present; oral sucker bigger that acetabulum, testes 1/10 of body length.............
.......................................................................................................................... E. parancreatium

Caudal appendage absent, oral sucker smaller than acetabulum, testes 1/5 to 1/3 of body length....
.................................................................................................................................. E. bhaleraoi

25. Eurytrema pancreaticum (Jonson, 1889) Looss, 1907

1889. Distoma pancreaticum Jonson, Note explicative des objects deskomaba Paris : 92.

1907. Eurytrema pancreaticum Looss, Ann. Trop. Med. Parasit., | : 121-154.
Material : Host : Cow.

Diagnosis : Length 9-12.5, caudal appendage present. Cuticle smooth. Acctabulum smafler than
oral sucker. Pharynx oval, oesophagus straight or bent. Intestinal caeca sinuous. Testes deeply lobed.
Cirrus sac anterior to ventral sucker or overlaps it. Ovary lobed. lobes 3-8. variable in depth. Uterus
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passing between testes and ovary. Vitellaria follicular, extracaecal, in groups or in continuous mass.
Eggs 0.038-0.048 x 0.022-0.032.

Distribution : India : West Bengal (North 24-Parganas. Calcutta) widely distributed.

Other records : Cosmopolitan.

26. Eurytrema bhaleraoi Mukherjee and Srivastava, 1992
(Fig. 11)
1992. Eurytrema bhaleraoi Mukherjee and Srivastava Acta Parasitologia 37(2) : 60.
Material : Host : Cow.

Diagnosis - Body lanceolate. leaf-like. tapering at both ends, 3.825-10.28 x 2.12-4.25, caudal
appendage absent. Acctabulum larger than oral sucker. Testes very large, elongated, symmetrical,
deeply lobed, 0.675-2.52 x 0675-1.70 & 0.637-2.52 x 0.637-1.30. Ratio of testes and body length 1/5
to 1/3. Ovary 3-7 lobed, postesticulaar, postacetabular, 0.187-0.476 x 0.336-0.490. Eggs 0.0375-
0.0425 x 0.0187-0.028.

Distribution : India : West Bengal (Kalimpong).

17. Genus Lypersomum Looss, 1899
27. Lypersomum (Lypersomum) reangensis Soota and Ghosh, 1977
(Fig. 12)
1977. Lypersomum (Lypersomum) reangensis Soota and Ghosh, Rec. Zool. Surv. India, 3 : 223-228.
Material : Host : Picus flavinucha fluvinucha.

Diagnosis : Body length 4.34, cuticle smooth. Acetabulum larger than oral sucker 1 : 2 in ratio.
Testes oblique. just postacctabular. Ovary posttesticular round, submedian. Recepticulum seminis
and Mehlis gland complex on posterolateral side of ovary. Vitellaria confined to midthird of body,
assymetrical. from behind the level of posterior testis to the last quarter; uterus extensive in hind
body and anteriorly upto pharyngeal level. Eggs 0.36-0.48 x 0.22-0.26.

Distribution  India : West Bengal (Darjeeling).
28. Lyperosomum kakea Bhalerao, 1926
1926. Lypersomum kakea Bhalerao, Parasitology, 18 : 387,

Material : Host : Corvus splendens.

Diagnosis : Length 3.36. Ratio of oral sucker diameter and acetabulum 5 : 9. Ovary smaller
than testes. Vitellaria asymmetrical. Eggs 0.03 x 0.02.

Distribution : India : West Bengal (Calcutta).

Other records : Burma.

V. Family Stomylotrematidae Travassos, 1922 : Poche, 1926
Subfamily Stomylotreminae Travassos, 1921
18. Genus Stomylotrema Looss, 1900

29. Stomylotrema travassosi Mehra, 1938
1938, Stomviotrema travassosi Mchra, Libr. Jub. Prof. Travassos, 307-314.



GHOSH & SRIVASTAVA : Trematoda 69

Material : Host : Metapodius indicus.

Diagnosis : Body length 2.45. Oral sucker large. Oesophagus very small; caeca upto posterior
extremity. Acetabulum postequatorial, larger than oral sucker. Testes symmetrical, preacetabular.
Cirrus pouch oblique to body axis. Genital pore marginal. in level with oral sucker or pharynx.
Ovary submedian, pretesticular, Vitellaria lateral, from preacetabular region to posterior end. Uterine
coils surrounding acetabulum. Eggs 0.024-0.03 x 0.018-0.021.

Distribution : India : West Bengal (Barddhman).

Remarks : Metacercaria of this species has been recorded in Calotes versicolor from
Barddhman, West Bengal by Srivastava and Ghosh (1975).

VI. Family Hemiuridae Luhe, 1901

Key to subfamilies

1. Body elongate, With tail.........c.cooviviiiiiiiiiiiiiiieiicrer e et re e senae Lecithochiriinae
Body WIthOUL LAl ........oeiiiriiriiiieiee ettt e e e ee e e er e s e ssae e e sesae e s ssaassaseesnneens 2
2. Genital pore at bifurcal ZONE..........cccccevveieeniiiieineenneee st erreseeeessraesessaeaesenanens Halipeginae

Subfamily Halipeginae Ejsmont, 1931
19. Genus Halipegus Looss, 1899

30. Halipegus mehransis Srivastava, 1933
1933. Halipegus mehransis Srivastava, Bull. Acad. Sc. U.P. Agra and Oudh. Allahabad, 3(1) : 41-60.

Material : Host : Rana cyanophlyctis, R. tigrina, Uromastix sp.

Diagnosis : Body length 1.7-4.5. Oral sucker almost half the diameter of acetabulum.
Acetabulum 0.5-0.7 in diameter, equatorial. Intestinal caeca arise directly behind pharynx. Caeca
broad, wavy, extend upto posterior end. Testes large, extracaecal, oblique in position, postacatabular.
Vesicula seminalis lies a little behind intestinal bifurcation, submedian. Ductus ejaculatorius .08 x
.01, open on a papilla in genital atrium. Ovary intercaecal, in front of left vitelline gland, median.
Vitellaria compact. at postcaecal end. 4-5 lobed. The uterine coils do not extend behind vitelline
glands. terminal part lies parallel to vesicula seminalis. Uterus opens on the genital papilla. Eggs
with long filament at one end. measure 0.045 x 0.018: filament 0.32 in length.

Distribution : India : West Bengal (North & South 24-Parganas, Digha), Uttar Pradesh,
Mabharashtra, Bihar.

Subfamily Lecithochiriinac Luhe, 1901
20. Genus *Lecithochirium Luhc, 1901
31. Lecithochirium acutum Chauhan. 1945
1945. Lecithochirium acutum Chauhan, Proc. Indian Acad. Sc.. 21 : 160-173.

Material : Host : Enhydrina schisrosa.
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Diagnosis : Body length 5.4 clongate with tail. Oral sucker with preoral lobe. Caeca reaching
upto tail end. Acetabulum almost of thc same as oral sucker, near anterior extremity. Testes
diagonal, postacetabular; seminal vesicle constricted medially, anterodorsal to acetabulum. Genital
pore at bifurcal zone. Ovary post testicular; scminal receptacle present. Vitellaria two lobed mass.
below ovary, uterus not extending to lail, mostly between ovary and genital pore, may extend
posteriorly beyond ovarian zone. Eggs 0.015 x 0.01.

Distribution : India : West Bengal (Digha): Bombay.

Remarks :  Skrjabin and Gushanskaja (1955) transferred this specics to the genus
Brachyphallus. This species and genus is recorded from fish only. So this presen{, record might bc a
case of accidental infection.

VIL.  Family Anchitrematidae Mchra, 1935; Ghosh, 1981
Subfamily Anchitrematinae Mchra, 1935
21 Genus Anchitrema Looss, 1899
32. Anchitrema sanguineum (Sonsino, 1894) Looss, 1899
(Fig. 13)

1894. Distoma sanguineum Sonsino. Ali Sol. Tosc, Sc. Nat., Proc. verb., 9 : 110-116.
1899. Anchitrema sanguineum Looss, Zool. Juhrb Syst., 12 : 521-784.
Material : Host : Pipistrellus mimus, Suncus murinus.

Diagnosis : Body length 1.16. Cacca run latcrally upto posterior end. Testes extracaecal, placed
in distinctive notch of the caecum of respective side, symmetrical, cquatorial in position. Seminal
vesicle enclosed in globular sac. 0.09 x 0.08. Genital pore median. preacetabular. Ovary intercaccal,
median, postequatorial. Vitelline glands with small follicles. extracaecal. from.posttesticular field to
some distance short of posterior end. Uterine coils mostly postovarian, intercaecal. Eggs. 0.016-0.024
x 0.009-0.015.

Distribution : India : West Bengal (Calcutta, South 24-Parganas. Bankura); Uttar Pradesh.
Madhya Pradesh, Rajasthan, Andhra Pradcsh.

Other records : Africa, Europe, Australia.
Remarks : This is 2 common parasitc of bats, Ghosh (1981) recorded this parasite from a shrew.

VIII. 'Family Ommatobrephidae Poche, 1926
Subfamily Ommatobraphinae Poche. 1926 : Dubois: & Mohan, 1959
22. Genus Omimatobrephus Nicoll, 1914

Kcy to species

Lo TeSIES ODCU. ...ttt et s e a e e be b e s s aesse s sbe e reesbaesabesssaessaenns 0. lobatum
Testes NOLIODEU. ...t e ease e e e e e e aa s sbe b s sbenae b 2
2. Testes smooth, oblong, ovary submcdian, anterodorsal 1o antiporal testes................ O. bengalensis

33. Ommatobrephus bengalensis Mukherjee and Ghosh, 1971
(Fig. 14)
1971.  Ommatobrephus bengalensis Mukhetjee and Ghosh, Proc. Indian Acad. Sc., 67(6) : 104-108.
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Material : Host : Natrix stolata.

Diagnosis @ Body length 1.91. Oesophagus 0.3 long Ratio between oral sucker and ventral
sucker ) @ .3. Caeca extend upto middle region of testes at posterior end of body. Testes at caudal
end. symmetrical, oblong, entirc. Cirrus sac 0.23 in length. is situated in between caccal bifurcation
and ventral sucker Genital pore ncar intestinal bifurcation. Ovary round, in front of right tesus.

Vitellaria lateral. overlap cacca, {from postacetabular region to caccal ends. Eggs operculated 0.08-
0.09 x .04-0.05.

Distribution : India : West Bengal (South 24-Parganas).

34.. Ommatobrephus lobatumm Mchra. 1928
(Fig. 15)

1928.  Omunatobrephus lobatum Mchra, Proc. Ind. Sci. Cong,, 15, 199.

1931. Ommatobrephus lobatum Mchra, Allahabad Univ. Stud., 7 - 31-52.

Material - Host : Varanus bengalensis, Natrix piscator. Zamenis niucosus.

Diagnosis : Body length 2.4-4.00 and breadth 0.9-1.3 at hind end. Cuticle smooth. Oral sucher
much smaller than ventral sucker. Ventral sucker equatorial, large. Pharynx well developed.
Ocsophagus long, Cacca rcaching o posterior extremity. Testes symmetrical at posterior cxtremity.
lobed. Cirrus pouch pyriform, preacetabular, seminal vesicle convoluted. Genital pore bifurcal. Ovary
entjre. submedian, pretesticular. Vitellaria follicular, lateral, between acctabulum and testis. Ulerus

intercaecal, hetween acetabulum and testes, occupying the intercaccal space. Eggs operculated 0.079-
0.082 x 0.037-0.039.

Distribution : India : West Bengal (Calcutta. North & South 24-Parganas. Haora, Mcdinipur,
Birbhum): Uuar Pradesh. Madhyapradesh, Andhra Pradesh.

Other records : Africa (Madagascar).

IX. Family Microphallidac Ward, 1901
Subfamily Microphallinae Ward, 1901
23. Genus Megalotriotrema Rao. 1969

35. Megalotriotrema dicaecus (Mukherjcc and Ghosh, 1967) Rao. 1969
(Fig. 16)
Syn. Microphallus indicus Mukﬁerjcc and Ghosh. 1967
1967. Microphallus dicaecis Mukherjee and Ghosh. Zool. Anz., 178 : 342-347.
1969. Megalotriotrema dicaecus Rao, Ann‘. Pamsil: hum. cum., 44 : 125-130.

Material : Host : Atretium schistosun, Rana tigrina.

Diagnosis : Body length 1.23-1.85. Oesophagus 0.27-0.42 long, bifurcates much anerior to
-ventral sucker into stout and short caeca, which never surpass acetabular level. Testes cnure.
symmetrical. postacetabular. Seminal vesicle, large, prcacctabular. Ejaculatory duct long, enters the
amale papilla. Genital atrium conspicuous. Genital opening posterolateral to acctabulum. Ovary round
pretesticular on right side. larger than testes, utcrus cncircles the testes and vitelfane follicles. almost
cover the hind body, it extends anteriorly to blind end of caeca at anterior end metraterm is ormed.
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Vitellaria follicular. lobes distinct. confined to hind body, from postacestabular level to hinder end of
body. Eggs 0.02 x 0.01.

Distribution : India : West Bengal (South & North 24-Parganas, Barddhwan). Andhra Pradesh.

Remarks : M. indicus (Mukherjee and Ghosh, 1967) Rao, 1969 was considered a synonym, of
M. dicaecus by Deblock. Mukherjee and Ghosh (1978).

X. Family Proterodiplostomidac, Dubai 1936
Subfamily Proalarioidinac Yamaguti, 1971
24. Genus Proalariodes Yamaguti, 1933
36. Proalaroides tropidonotis Vidyarthi, 1937
(Fig. 17)
1937.  Proalaroides tropidonons Vidyarthi, Ann. Mag. nat. Hist.. 5.10.20 : 549-553.
Material : Host : Narrix stolata. Bufo viridis. Bufo melanostictus, Rana tigrina.

Diagnosis : Body distinctly bipartite: forcbody 6.11-7.34 and hind body cylindrical 6.0-6.11.
Pseudosuckers present on cither side of oral sucker. Tribocytic organ, large, about one third of
forcbody. Vitelline follicles intrude in it. Oesophagus short. caeca terminating short of posterior end.
larger than oral sucker. in postbifurcal zone in front of tribocytic organ. Testes in hind body, tandem,
juxtaposed. Ovary pretesticular. median, seminal vesicle behind posterior testis. Hermaphroditic duct
formed by cjaculatory duct and distal portion of uterus, opens into the genital atrium. Genital atrium
opens ncar postcrior end, Uterus in hind body. intercaecal. Vitelline follicles mostly in forebody,
surrounding tribocytic organ. Eggs 0.097-0.110 x'0.05-0.072.

Distribution : India : West Bengal (North & South 24-Parganas, Barddhman, Haora, Puruliya.
Medinipur): Bihar, Uttar Pradesh. Madhya Pradesh, Andhra Pradesh.

X1.  Family Cyathocotylidac Muehling, 1898

Key to sublamilics

. Body elongate, divided into neck like constriction. tribocytic organ large ............. Muehlingininae
Body bipartite, HNEUIOMM .......cooiviiiiiiiicceicecrcre st eereeeesaseereesaecerrebeeeseeebeeetnesanenssesens 2
2. Tribocytic organ small; vitellaria lateral 10 tribOCYtic OFZaN........ccevevvvveevererrirrenereeenens Szidatiinae

Subfamily Muchlingininae Mehra, 1950

25. Genus Muehlingina Mchra. 1950
37. Muehlingina lutrai Mchra, 1950
1950. Muehlingina lutrai Mchra, Presidential Address. Proc. Nain. Acad. Sci. India, 1950 : 27-29.

Material : Host : Lutra bulgaris.

Diagnosis : Body divided into a small neck like cup shaped anterior portion and a large
posterior region. Tribocytic organ with median slit, extend backward through some distance in hind
body. Pharynx larger than oral sucker. No acetabulum. Testes obliquely tandem; cirrus pouch large,
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reaching to midlevel of posterior region. Genital pore opening in genital atrium. Ovary
intertesticular. Large vitelline follicles from anterior region to level of posterior testis. Uterus
reaching to ventral side of posterior testis, containing large oval eggs. Metraterm opening into
terminal genital atrium. alongside cirrus. No measurement given in original description.

Distribution : India : West Bengal (Zoo-garden, Calcutta).

Subfamily Szidatiinae Dubois, 1938
26. Genus Gogatea Lutz, 1935

38. Gogatea serpentium (Gogate, 1932) Lutz, 1935
(Fig. 18)
Syn. Gogatea indicum Chattopadhyay, 1970 n. syn.
G. kalri Farooqi, 1973 syn. nov
G. karachiensis Faroogi. 1973 syn. nov
1932. Prohemistomum serpentium Gogate, Parasitology, 24(3) : 218-220.
1935. Gogatea serpentium Lutz, Mem. Inst. Osw. Cruz. 30(22) : 157-168.

Material : Xenochrophis piscator, Natrix stolata.

Diagnosis : Distinctly bipartite body, total body length 1.66-1.73. Oesophagus bifurcates in
anterior third of body, caeca extend upto posterior testis. Testes tandem; cirrus pouch 0.63-0.70 x
.04-0.06. Genital pore terminal. Ovary intertesticular, variously placed, in some cases lateral to
anterior testis. Large vitelline follicles from caecal bifurcation to anterior end of anterior testes
intrude in intercaecal zone and tribocytic organ. Eggs few, one or two in number, measure 0.15-0.2 x
.06-0.08.

Distribution : India : West Bengal (South 24-Parganas, Medinipur Haora); Uttar Pradesh,
Andhra Pradesh, Madhya Pradesh.

Other records : Burma, Pakistan.

Remarks : Dubois (1969) opined that the genus Gogatea 1s monotypic. As such G. incognitum
Baugh, 1958, G. mehrai Dwivedi and Chauhan, 1970. G. indicum Chattopadhyaya, 1970 fall
synonym to type species. Farooqi (1973) added two more species G. kalrii and G. karachiensis from
Pakistan on some characters such as extension of vitelline follicles, length of cirrus pouch. size of
tribocytic organ, and position of ovary. These characters are extremely variable in this genus and not
sufficient ground for proposing new species. They are considered synonym to type specics.

XII. Family Echinostomatidac Poche, 1925

Key to subfamilies

1. Body bipartite, anterior region semicircular, posterior region cylindrical .......... Chaunocephalinae
Body NOt DIPAITILC.......c.eeevvviiiiiiiiiiiii et 2
2. Head collar without any Spines ........ccccccevveiiniiiirinieiiniiiieeie e Pseudoechinostominae

Head collar SPINed...........ccevuiiiiniiiiiiiiiiiiciicncci e s 3
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Head collar rudimentary, armed with very small spines, smaller than cuticular spines....................
Psilorchiinae
Head collar Well deVEIOPEd ........cc.cevriiiiminiiiniiiiiieiriee st e 4
Head collar divided in two ridges on each side of oral sucker............cccoeuvenrenn. Microparyphiinae
Head collar not divided in tWO FIAZES.......ccoovverviieniiiniiniiiii e 5
Collar spine single or double. dorsally uninterrupted.row of spines-along with end group of corner
SPIMES 1.ovieueiereeiretr et st et s bbb s bbbt s b e s bR e e R st e s b e s n e s s e sea e e e e s i ne e Echinostomatinae
Head COMlAr ONEIWISE .......coiiverieerirrieieiiriteneiirrt et csarr e ssetatae e sesasssaeeseessassraesesesssnsansasenes 6
Head collar reniform or reduced to two lateral lobes. No distinct end group of spines present........

Echinochasminae

Subfamily Echinostomatinae Poche. 1925

Key to-genera

1. Testes longitudinally elongated, cirrus sac extend upto middle or slightly more of acetabulum......
Vermatrema
Testes not elongated .........ooovieecveieniiiiinininniiieisnecesneensnne Geereraes st et et s e s saan e s earas e 2
2. Uterus long, much coiled with-numerous eggs; cirrus sac.preacetabular..................... Echinostoma
ULCTUS NOL IONG...cciicreiiiiieeeieeiieiencciaessessreecessesssesesssssenesssssnansasesesssasanssns tertreeeerennrereeeeanraaaeas 3
3. ULerus Wilh TEW €EZES ...coueevureieerieieeicetcsieese e sieeteesae st eeae s saeesressseesseass e snrasnens Echinoparyphium
27. Genus Echinostoma Rudolphi, 1809
Key to species
1. Testes decply 10Dd......cooviiiiiiiiiiicic ettt e s st s e e s e et e sas e s et e e e nne saaeas 2
Testes NOULACCPlY JODEA.......cmiiie et s s e e 3
2. Cirrus pouch extends beyond acetabuliim ..........ccoovveieiiiieniveininiincrieenrenee e A. malayanum
Cirrus pouch docs not extend beyond acetabulum ............ccveveeeeeierieeeiiieeeeecrece e reanas 4
3. Cirrus pouch preacetabular, postcaecal: end group with five.collar spines.................. E. revolutum
End group with more than five collar spines................... beeeesratieeerreerisaneeesrneenennanen oo E. eduardoi

39. Echinostoma revolutum (Froelich, 1802) Looss, 1899

1802. Fasciola revolutum Froelich. Beitrage Naturg. Einge, 29 : 58-60.
1899. Echinostoma revolutum Looss, Zaol. Jahrb. Syst., 12 : 521-784,,

Muaterial : Host : Duck.
Diagnosis : Body length 9.4-22.8, collar spines 37, from 34-37 in double, partly double row.

Five in each corner group. Acetabulum 0.7-1.7. Intestinal caeca extends upto hinder end. Testes
tandem, in post cquatorial zone, entire, oval or lobed; cirrus sac small, in between caecal bifurcation
and acctabulum. Ovary cquatorial, median; vitellaria follicular from a little behind acetabulum to
posterior cxtremity. intruding in posttesticular region or not. Uterus intercaecal, between anterior.
lestis and acctabulum. Eggs 0.097-0.126 x 0.059-0.71.
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| Distribution : India : West Bengal (Haora. Mcdinipur. Barddhwan): Uttar Pradesh. Tamil
Nadu: Orissa:

Other recoras : Cosmopolitan.

40. Echinostoma eduardoi Ghosh and Chauhan. 1977
(Fig. 19)

1977. Echinostoma eduardoi Ghosh and Chauhan, Doctor Eduardo Caballero .Caballero, memor vol
Mexico, 165-168.

Material : Host : Bandicota bengalensis.

Diagnosis : Body icngth 3.15-5.31. Sucker rato 1-: 3. Ventral sucker larger. Collar with
uninterrupted doublc row of 34-36 spines. Testes postcquatorial, tandem. Cirrus sac not extending
beyond anterior third of acetabulum, post bifurcal. Genital pore bifurcal or slightly below bifurcation.
Ovary pretesticular, separated by uterus; uterus extending between ovary and acetabulum. Vitellaria

follicular from ovarian level to some distance short of posterior extremity, lateral, contliguous or not
in post testicular level. Eggs, operculate 0.08-0.09 x 0.03-0.04.

Distribution  India : West Bengal (Salt Lake, Calcutta).

41. Echinostoma malayanum Leiper, 1911
1911, Echinostoma malayanym Leiper, J. London Sci. Trop. Med., 1 : 27-28.

Material : Host : Bandicota indica.

Diagnosis : Body length 9..4-12.33, collar with 40-44 spines; cuticle spined. Ventral sucker
larger than oral sucker; sucker ratio 1 : 4 in lcngth. Intestinal caeca almost reaching to posterior end.
Testes decply lobed, tandem. Male and female genital duct open separately; cirrus sac elongated.
varies in length, may or may not extend beyond ventral sucker. Ovary pretesticular. Vitellaria
follicular. in lateral field. extend from the level of middle or a little posterior to ventral suckers to
posterior end of body, uterus in between ventral sucker and testes. Eggs 0.11-0.13 x .05-1.06

Distribution - India : West Bengal (Calcutta. West Dinajpur). Assam. Uttar Pradesh. Andhra
Pradesh.

Other records : Cosmopolitan.

Remarks : The position of this species is controvérsial as many authors considered it conspecific
with Artyfechionostomum sufrartyfex. Artyfechinostomum araoni Bandopadhyay et al. 1989:
Paramphistomum suprartyfex Lane, 1915 and P. mehrai Jain, 1960 recorded in tribal population of
Bengal might be of Echinostoma malayanum Leiper, 1911 only.

28. Genus Vermatrema Srivastava. 1974
42. Vermatrema Iorigitestis (Verma, 1936) Srivastava. 1972
(Fig. 20)
1936. Euparyphiwm longitestis Verma, Allahabad ‘Univ. Stud.. 12 : 147-188.
1974. Vermatiema longitestis Srivastava, J. zool. Soc. India, 24(2) (1972) : 169-191.

Material : Host : Black Swan. Cygnus atratus.
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Diagnosis : Body elongated 9.77-10.68 long, greatest breadth in preacetabular region, 1.37-
2.02; cuticle spined anteriorly. Poorly developed collar 0.22-0.26 x 0.49-0.50. Collar spines arranged
in single row, end group contain 4 spines each. Total number of spines not mentioned, oral sucker
0.22-0.23 x 0.25. Pharynx oval, oesophagus short, caeca upto posterior end. Acetabulum near
anterior fourth of body 0.82-0.99 x 0.74-0.95. Testes median, tandem, longitudinally elongated with
indented margin. Cirrus sac elongate, overlapping acetabulum, extending upto middle or more 0.84-
0.88 x 0.19-0.35. Genital pore median, preacetabular, postbifurcal on a genital sucker. Ovary round,
preequatorial, in position. Vitelline glands in lateral field, mostly extracaecal, from postacetabular
level to caecal ends. Uterus short, between anterior testes and acetabulum, intercaecal. Eggs few,
0.07-0.11 x 0.04-0.08.

Distribution : India : West Bengal (Calcutta).

29. Genus Echinoparyphium Dietz, 1909
43. Echinoparyphium gizzardai Verma, 1936
1936. Echinoparyphium gizzardai Verma, Allahabad Univ. Stud., 12 : 147-188.
Material : Host : Black Swan, Cygnus atratus.

Diagnosis : Body elongate 2.85-3.0 x 0.46-0.55; cuticle spined anteriorly. Collar with 22 spines.
Oral sucker 0.084 x 0.1. Ventral sucker 0.34 x 0.29 with cavity; in first fourth of body. Testes oval,
postesticular space 0.67. Ovary pretesticular, Vitellaria follicular from acetabulum to posterior
extremity; uterus between ovary and ventral sucker, intervitellarial. Eggs few 13-20 rounded 0.077-
0.10 x 0.067-0.07.

Distribution : India: West Bengal (Calcutta).

Subfamily Psilorchiinae Mehra, 1980
30. Genus Psilorchis Thapar and Lal, 1935
44. Psilorchis indicus Thapar and Lal, 1935
1935.  Psilorchis indicus Thapar and Lal, Proc. Indian Acad. Sci., 2(1), : 88-94.
Material ;. Host : Domestic duck.

Diagnosis : Body length 5.76-8.57. Cuticle spined; collar small, 0.27-0.32 x 0.39-0.43 with
minute irrcgularly arranged spins. Spines on the collar are even minute than cuticular spines.
Acetabulum, very large 0.62-0.87 near anterior end, with opening at anterior end. Sphincter
anteriorly with a deep cavity with spines present. Oral sucker very small 0.02-0.21 in diameter.
Oesophagus very short. Testes tandem, postequatorial, with irregular margin or slightly lobed.
Genital porc preacetabular, postbifurcal; cirrus sac anterior to acetabulum. Ovary pretesticular, oval.
Eggs. 0.08-0.14 x 0.03-0.08.

Distribution : India : West Bengal (Medinipur); Uttar Pradesh, Orissa, Rajasthan.
Subfamily Pseudoechinostominae
31. Genus Pseudoechinostomum Odhner, 1911

45. Pseudoechinostomumn indicus Mchra, R.K. 1944
1944. Pseudoechinostomum indicus Mchra, Allahabad Univ. Stud., 28 : 13-26.
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Material : Teal. Netton crecca.

Diagnosis : Body length 7.5-9.5, cuticle spined. Collar 0.52 x 0.32, not having any spincs.
Acetabulum much larger than oral sucker, ratio 5 : 1. Oesophagus small. divides into two intestinal
caeca extending upto hind end. Testes tandem, slightly lobed, postequatorial. Cirrus sac 1.35 x 0.32
exlends upto posterior margin of acetabulum. Genital pore submedian, sucker like, close inside left
caecum; vesicula seminals long. Ovary pretesticular, preequatorial; reccptaculum secminis uterinum
present. Uterus between ovary and acetabulum. Eggs 0.095-0.1 x 0.056-0.06.

Distribution : India : West Bengal (Medinipur, Hughli); Uttar Pradesh.

Subfamily Chaunocephalinac Travassos, 1922

32. Genus Chaunocephatus Dictz. 1909

Chaunocephalus similiferox Verma, 1936
1936. Chaunocephalus suniliferox Verma. Allahabad Univ. Stud., 12 : 146-185.

Material : Host : Black headed gull, Larus ridibundus, Black necked stork. Xenorlivnchus
asiaticus.

Diagnosis : Body divisible almost in two parts, dialated bulb like spiny antcrior and nonspiny
subcylindrical posterior portion. Body length 4.41-8.80. width of anterior body 3.0-4.01: posterior
narrow portion 0.7-1.01. Head collar small with 27 spine in doublc uninterrupted row. End groups
with four spines, dorsal two, being larger than ventral two. Oesophagus long, with a diverticala at
acetabular region, divides in two caeca, extending upto posterior end, open into the terminal portion
of excretory bladder, forming uroproct. Acetabulum between fore and hind body. 0.506-0.547 in
diameter. Testes symmetrical or obliquely symmetrical, in hind body. Cirrus sac small. conical n
shape, postbifurcal, 0.154-0.021 x .08-0.14. Vesicula scminalis small, saccular. Genital pore
surrounded by small sucker, portbifurcal. Ovary close to acetabulum. Vitelline follicles extensive, in
whole of anterior body, extend upto testicular level in hind body. Uterus between testes and caccal
bifurcation. Eggs many, 0.07-0.109 x 0.042-0.059.

Distribution : India : West Bengal (Calcutta); Uttar Pradesh, Madhya Pradesh.

Subfamily Microparyphiinae Mendheim, 1943
33. Genus Microparyphium Dietz, 1909

47. Microparyphium montei Verma, 1936
1936. Microparyphium montei Verma, Allahabad Univ. Stud.. 12 : 147-188.

Material : Host : common kingfisher, Alcedo atthis.

Diagnosis : Body elongate, posterior portion drawn into caudal process. Body length 7.61-9.38
and maximum breadth in the ovarian region 1.22-1.39: cuticle spined antcriorly. Head collar poorly
developed, spines in.single uninterrupted row. Number of spines not mentioned. Oral sucker 0.21-
0.22 x 0.22-0.23. Pharynx well developed. Oesophagus 0.04; Cacca run upon posterior cxtremity.
Acetabulum Jarger than oral sucker, close to it, 0.62-0.78 x 0.63-0.78. Testes clongate. tandem.
lobed, postequatorial. Cirrus sac small, between caccal bifurcation and acctabulum. 0.28-0.32 x 0.16-
0.24. Genital pore submedian immediately postbifurcal. Ovary postequatorial. Vitelline follicles

L —A—2/ZS)/Cal/$9
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lateral, from postacetabular zone to posterior end. Uterus betwecn testes and acetabulum. Metraterm
distinguishable. Eggs embryonated, 0.126-0.154 x 0.07-.09.

Distribution : India : West Bengal (Calcutta).

Subfamily Echinochasminac Odhner, 1911

Key to genera

1. Vitellaria extending upto pharynx, confluent in preacetabular and postacetabular level .................
Episthmium
Vitellaria not extending uplo PRAFYNX .......cocccviiiiiiiiiiiriiiiiiiiitie s s sesanes 2
2. Vitellaria not extending beyond acetabulum, not confluent anteriorly .................... Echinochasmus

34. Genus Episthmium Luhe, 1909
48. Episthmium caninumm (Verma, 1935) Yamaguti, 1958
(Fig. 21)
1935. Episthochasmus caminum Verma, Proc. Indian Acad., Sc. 1(12) : 837-856.

1958. Episthmium caninum Y amaguti. Systema Helminthum Vol. 1 Interscience Pub, Newyork, 1-1575.
Material : Host : Dog.

Diagnosis : Body length 0.85-3.26; cuticle with spines, collar with 24 spines 12 on each side.
Four spines in two rows forms the corner group. Oral sucker almost hal§ the size of acetabulum.
Ocsophagus 0.21-1.0 caeca upto posterior extremity Testes tandem close to each other, cirrus sac
anterodorsal to acctabulum or overlapping it. Genital pore in between caecal bifurcation and
acetabulum. Ovary pretesticular submedian, postacetabular uterus in between testes and acetabulum
very short. Vitellaria quite extensive, from pharygeal level to hind end. contiguous in oesophageal
and posttesticular level. Eggs 0.07-0.91 x .08-0.12.

Distribution : India : West Bengal (Calcutta); Utiar Pradesh.
Othcer records : Japan. Burma.

Remarks : Chatterjece (1954), Gupta and Pande (1963) suggested synonymy of Episthochasmus
caninum Verma, 1935 with Echinochasmus corvus Bhalerao, 1926. Yamaguti (1971), Mehra (1980)
maintained the synonymy of the spccics. They held the genus Episthmium valid and transferred the
species E. corvus Bhalerao, 1925 under it.

49. Episthmium corvus Bhalcrao. 1926) Mehra, 1980
1926. Echinochasmus corvus Bhalerao, Parasitology, 18, 387.

1980. Episthmium corvus Mchra. Fauna of Mdia, Plaivhelnunthes | Calcutta : 1-409.
Material : Host : Corvus splendens.

Diagnosis : Body length 0.98-2.09, collar 0.9-0.12 x 0.21. Four periphéral large spines in two
rows. Total spines 24, arranged in two groups of 12, intcrrupted dorsally. Testes postequatorial,
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tandem, crescent shaped. Ovary pretesticular, submedian. Vitellaria confluent in precaccal and
posttesticular level. very extensive. Cirrus sac 0.22 x 0.25. extends almost 10 the base of posierior
margin of testis. genital pore at anterolateral corner of acetabulum. Utcrus limited between anterior

testis and ventral sucker, passes dorsally to ventral sucker and opens at genital pore; cggs few. 4-185,
0.07-0.1 x 0.04-0.06.

Distribution : India : West Bengal (Calcutta); Uttar Pradesh.

35. Genus Echinochasmus Dictz, 1909

50. Echinochasmus perfoliatus (Ratz, 1908) Gedoelst, 1911

1908. Echinostoma perfoliatus Ratz, Allat. Kozlem, 7(1) : 15-20.

1911. Echinochasmus perfoliatus Gedoelst, Synopsis des Parasitologie de I'homme er des anmaun
domestiques, 322 p.

Material : Host : Cat. Dog, Pig. Man.

Diagnosis : Body oval 3-S long, cuticle spined. Collar spines 24 of equal size. Acetabulum
larger than oral sucker. Oesophagus moderately long. Caeca latcral, reach almost upto hind cnd.
Testes postequatorial. tandem. Cirrus sac overlapping acetabulum anteriorly. Genital pore
postbifurcal, preacetabluar, submedian. Ovary pretesticular submedian. Vitellaria latcral. from
anterior margin of acetabulum to hind end. overlapping caeca, intrude in intercaccal ficld in
posttesticular level. not contiguous. Uterus in between ovary and acctabulum. Eggs elliptical, 0.090-
0.130 x 0.055-0.095.

Distribution : India : West Bengal (Calcutta). Maharashtra, Andhra Pradesh, Tamil Nadu.
. Orissa.

Other records : Indonesia. Japan, Korca, China.

Remarks : Maplestonc and Bhaduri (1940) obtained this parasite 14 and 39 times out of 100
dogs examined in each casc from Calcutta. Chandler (1925) also recorded this parasite from dogs 1n
Calcuua.

XIII. Family Psilostomidac Looss, 1900
Subfamily Psilostominae Looss. 1900
36. Genus Psilochasmus Luhe. 1909
51. Psilochasmus oxyurus (Creplin, 1825) Luhe, 1909
(Fig. 22)

1825. Distoma oxyurus Creplin, Observation de entoZois Gryphew., 86 pp.

1909. Psilochasmus oxvurus Luhe, Parasitischa plattourmer 1. Trematoden. Susswasserfauna Dentschi.
Heft.. 17 : 215.

Material : Host : Domestic duck.

Diagnosis : Body length 4.52-8.12. Cuticle smooth. Acetabulum almost double the size ot oral
sucker. Ocsophagus of varying length. Testes tandem in posterior third of body. Ovary pretesticular.
subequatorial or equatorial. Vitellaria mostly extracaccal, lateral. from postacetabular level to hind
end, confluent mteriorly and posteriorly. Cirrus pouch very long, cxtending behind acctabulum upto
ovary. Genital pore, variable, between acctabulum and caccal bifurcation. Eggs 0.08-0.11 x .056-

0.07.
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Distribution . India : West Bengal (Medinipur); Maharashtra, Uttar Pradesh. Andhra Pradesh..
Other records : Europe, America, Russia, China.
XIV. Family Fasciolidae Railliet, 1893
Key to subfamilies
1. Intestinal caeca dendritic, acetabulum small; cirrus sac anterodorsal to acetabulum......Fasciolinae

Intestinal CAECa STMPIE.......ccueriiiieiiiiieiiic et esrts e srre s e et bs s e e s aa e s et bsseassa s e sbaeans 2

2. Acctabulum much larger than oral sucker: cirrus sac long. extending far behind acetabulum.........

Fasciolopsinae
Subfamily Fasciolinae Raillict, 1893 : Stiles and Hassal, 1898
37. Genus Fasciola Linnaeus, 1758
Key to species
1. BOAY FOUN....oiiitiiiiieiiieiiee ettt st eite e e st s sar et esbaesabs e saetesnsagasseeesneeennenns F. jacksoni
27T T (0] Yo L3 O 2
2. Shoulders not prominent. Intestinal diverticles having internal branching.................. F. gigantica
Shoulder and intestine Otherwise ............cccoccevviiiiiininicniiin e, P 3
3. Shoulders prominent. Intestinal diverticles not having internal branching................... F. hepatica

52. Fasciola gigantica Cobbold, 1855
1855. Fasciola gigantica Cobbold, N. Phil. J. n.s. 2(2) : 262-266.
Material : Cow, buffalo.

Diagnosis : Body length 2.5-7.5 cm. Cephalic cone short, caeca branched internally.
Acetabulum larger than oral sucker, 1.5-2.00 in diameter. Testes very much branched, tandem.
Cirrus sac anterodorsal to acetabulum. Ovary also branched, submedian, pretesticular. Vitellaria
lateral; uterus between ovary and acetabulum. Eggs 0.125-0.19 x 0.06-0.112.

Distribution : India: West Bengal (Calcutta, Siliguri, Darjeeling, Bankura), Cosmopolitan.

Other records : Africa, America.

53. Fasciola hepatica Linnaeus, 1758
1758. Distoma hepaticum Linnaeus, Systema natural persegnatria, 227 pp.
Material - Cattle, Sheep.

Diagnosis : Body with cephalic cone and distinct shoulder, 1.8-4.7 cm. Cephalic cone 3-5 long.
Cacca branches on anterior part only. Acetabulum larger than oral sucker | : 6. Genital pore, median
between caecal bifurcation and acetabulum. Testes branched. Cirrus sac small thin walled. Ovary
very much branched, preacetabular. Vitellaria occupying all available space within caecal branching,
laterally. Uterus forming rosette like cluster of coils between ovary and acetabulum. Eggs 0.13-0.15 x
0.06-0.09.
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Distribution : India : West Bengal (Calcutta, Birbhum, Darjecling, Siliguri, Jalpaiguri)
cosmopolitan.
54. Fasciola jacksoni Cobbold, 1869
(Fig. 23)
1869. Fasciola jacksoni Cobbold, Qurt. J. Micr. Sc., n.s., 9 : 48-49.
Material : Host : Elephant.

Diagnosis : Body almost round. Anterior and posterior end folded ventrally. 10-14. cutcle
spined. Intestinal caeca branched. with many diverticles. Cirrus sac preacetabular, large, 6-9. Ovary

and testes branched, vitellaria extensive, occupying two third of available space. Utcrus very small.
Eggs 0.112-0.125 x 0.0625-0.075.

Distribution : India : West Bengal (Jalpaiguri): Bihar. Madras. Punjab.

Other records : Burma.

Subfamily Fasciolopsinac Odhner, 1910
38. Genus Fasciolopsis Looss, 1899
55. Fasciolopsis buski (L.ankester, 1857) stiles, 1901

1857. Distoma buski Lankester. Appendex B to Kuchenmeister Gattlob Fieldricls Heimrich. 1857 :
438-443.

1901. Fasciolopsis buski Stiles, Veterinarian, London, 74 : 190-200.
Material - Host : Pig.

Diagnosis : Body length 2.0-7.5 cin, cuticle spinose. Acetabulum larger than oral sucker.
ratio 1 : 3.2-3.4. Oesophagus almost abscnt; cacca simple without branching. extends upto posterior
end in zig zag course. Testes branched, tandem, in postequatorial zone. Cirrus sac sinnous. 0.8 1n
length, Ovary pretesticular, divided in threc main branches which are further subdivided. Uterus
between ovary and acetabulum. Eggs 0.12-0.16 x 0.08-0.95.

Distribution : India : West Bengal (Darjeeling, Maldah); Uttar Pradesh.
Other records : Burma, Japan.
XV. Family Schistosomatidae Stiles and Hassal, 1898 : Poche. 1907

Subfamily Schistosomatinae Stiles and Hassal, 1898
39. Genus Schistosoma Weinland. 1858

Key to species

1. Intestinal CAECa UNILE NEAT EQUALOT ... ...eeiuieiiiiiiieeiiit ettt ibte e bre e be e e e sb e e snea e sanee s 2
Intestinal caeca unite at €qUALOT...........cveeviiiiiuniiiriiiiiiiee e e e e 3

2. Testes four to five, ovary near junction of posterior and middle third of body. Eggs oval with
terminal spine 0.120-0.150 x 0.040-0.080............cccooiiiiiiiiiiiiii e S. haematobium
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3. TeSES USUAHY 210 7 .oeiiiiiiiiiiie ettt e s sean e s s sn e s s bat s s san s s s an e s banas 4
TCSIES MOTC LNAN T oot ee st saae e e bas e s b e s s e ara e s s e ssasassaassssntansansssssn S
4. Eggs suboval with a symmetrical spinc. 0.97-0.148 x .045-0.082..............ccoevvinenee S. incognitum
Eggs clongated spindle shaped. symmetrical with both ends drawn out. one end provided with
terminally bent spine, 0.336-0.42 x 0.38-0.055 .......ccooviiiiiimiiniirc e S. nasalis
5. Testes 5-16. Eggs oval with terminal spine, 0.07-0.12 x 0.027-0.072...........ccccueeuvrennnn. S. indicum

56. Schistosoma indicum Montgomary, 1906
(Fig. 24)
1906. Schistosoma indicum Montgomary. J. Trop. Vet. Sc.. 1(2) : 138-174.

Material - Host : Cattle. Buffalo.

Diagnosis - Male body ‘C’ shaped, 4.1-19.45 x 0.16-0.73. Anterior body 0.54-0.45. posterior
body flattened. leaf like with gynaecophoric canal. 3.75-18.4 x 0.3-0.5. Cuticle tuberculate. spined.
Acctabulum larger than oral sucker. spined. pedunculate. Oesophagus with ocsophageal glands.
Cacca unitc to torm common caccum, cnd blindly some distance betore posterior end. Testes 5-16 in
alternate doublc row, postacectabular. Vesicula seminalis kidney shaped. 0.04-0.086 long. Ductus
¢jaculatorius near posterior extremity. Female body cylindrical, 4.9-26.4 x (.08-0.3, spines in
posterior extrcmity. Both suckers in anterior region. Oral sucker armed. Acetabulum 0.04-0.06 in
diameter. Oesophagus with ocsophageal giand, bifurcates at preacetabular area. cacca reunite to form
common caccum at postovarian zone. Common caecum may again bifurcate and reunite in its course
to posterior end. Ovary immediately postequatorial. Oviduct arises from tapering ead of ovary.
Vitellaria coextensive with common caecum. end near caecal termination. Ootype lined with
glandular cells. Genital pore midventral, postacctabular. Eggs oval with terminal spine, 0.07-012 x
0.027-0.043. Length of spine 0.005-0.013.

Distribution : India : West Bengal (North & South 24-Parganas. Medinipur, Darjeeling,
Bankura); Uuar Pradcesh, Bihar, Andhra Pradesh.

57. Schistosoma nasale Rao. 1933
(Fig. 25)
1933, Sclustosoma nasale Rao, Indian J. Vet. Sci. Amm. Husb., 3 : 29-38.
Muateriai  Cattle, Buffalo.

Diagnosis : Male body 6.30-11.0 in length and 0.33-0.55 broad. Anterior body spindie shaped,
contains two suckers. Posterior body folded up forming gynaecophoric canal, covered with tubercles.
Oral sucker 0.1-0.25 x 0.19-0.23. Ventral sucker pedenculate, fairly large 0.22-0.335. Oesophagus
0.32-0.51, bifurcates just anterior to ventral sucker. Testes 3-6, placed dorsally in one row, just
behind ventral sucker. Vesicula seminalis pear shaped, pretesticular. Ductus ejiculatorius opens near
gynaccopharic canal. Female body cylindrical, 7.0-11.0 x 0.103-0.203. Cuticle smooth except at
postcrior end which bears spines. Oral sucker 0.05-0.1 x 0.032-0.048. Ventral sucker spined 0.038-
0.041 in diamcter. Ocsophagus 0.11-0.18, bifurcates just above ventral sucker. Caeca run parallel
and unitc at postovarian zonc to form common caccum, extend to about 0.6-0.7 from truncated
posterior cxtremity. Ovary precaccal to union. Uterus in front of ovary, opens at genital pore



GHOSH & SRIVASTAVA ; Trematoda 83

posterior to ventral sucker, with 4-5 eggs at a time. Vitelline follicle co-cxtensive with common
caecum, terminate in front of posterior extremity. Eggs spindle shaped. asymmetrical. with onc
convex and other concave end. Eggs in uterus measure 0.3 x 0.043; those in nasal discharge 0.336-
0.42 x 0.038-0.043.

Distribution : India : West Bengal (Medinipur, Bankura. Puruliya): Madras, Andhra Pradesh.
Kerala, Madhya Pradesh, Bihar. Uttar Pradesh.

Other records : Burma.

58. Schistosoma incognitum Chandler, 1926
(Fig. 26)
1926. Schistosoma incognitum Chandler, Indian J. Med. Res., 14 : 179-183.
Material : Host : Pig.

Diagnosis : Male body divided in two parts, a short cylindrical anterior portion with two
suckers. a long flat posterior portion with incurved lateral margin to form gynaecophoric canal, 2.43-
8.86 x .01-0.457. Cuticle of posterior body with scattered spined tubercles dorsally, minute spincs
ventrally. Oral sucker 0.1-0.2 x 0.08-0.18. Acetabulum 0.08 x 0.26 in diameter. Oesophagus 0.16-
0.36 in length, bifurcates at preacetabular level. Caeca unite to form common caecum at middle third
of body, may bifurcate and reunite in its course to posterior extremity, or slightly short of it. Testes 2-
7. Vesicula seminalis pretesticular, 0.026-0.49 x 0.026-0.032, opening ventrally by a canal of almost

same length. Genital pore at beginning of gynaecophoric canal.

Female usually shorter. 2.57-7.6 x 0.05-0.14. Cuticle smooth, finely spined. Oral sucker 0.05-0.]
x 0.028-0.07. Ventral sucker pedanculatc. 0.03-0.057 in diameter. Oesophagus bifurcates at
preacetabular level, unite to form common caecum, extend wpto 0.028-0.186 from posterior end, may
bifurcate or reunite a few time. Ovary a solid mass. in front of caecal union, Vitelline follicles extend
from caecal union to almost the end of common caecum, filling all available space. Uterus a tube
0.257-0.757, between caeca, opens through genital pore. It contains a single ovum at one time. Eggs
flattend on side with symmetrical spine at one end, 0.097-0.148 x 0.045-.081.

Distribution : India : West Bengal (Calcutta); Uttar Pradesh.
Other records : Thailand.

59. Schistosoma haematobium (Bilharz, 1852) Weinland. 1858
(Fig. 27)
1852. Distomum haematobium Bilharz, Ztschr. Wissensch. Zool., 4 : 72-76.
1858. Schistosoma haematobium Weinland, Human Cestoides, Cambridge : 93 pp.

Material : Host : Cow.

Diagnosis : Body length of malc 10-15. Posterior part of body with tubercles bearing spincs.
ventral sucker pedunculate. Both suckers with spines. Testes 4-5. Oesophagus with two dilations.
Intestine fork closely anterior to ventral sucker. Caeca divided at intervals.

Female body length 15-25, maximum width 0.25. cuticle smooth. Suckers and posterior end with
spines. Intestinal caeca commence anterior to ventral sucker and unite in posterior third near ovary;
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vitellaria extend from ovary to posterior end. Eggs elongate, oval.in. shape, with characteristic..
terminal spine, 0.12-0.16 x .04-0.06.

Distribution : India West Bengal (Calcutta); Maharashtra.
Other records : Africa, Australia, Europe, America.

Remarks : Blanford (1886) recorded ova of this parasites from large intestine of a transport
bullock from Calcutta. Bhalerao (1934) doubted the identification and opined that the ova might be
of S. indicum. S. hamatobium does not occur in India. All the records are doubtful.

XVI. Family Cephalogonimidae Looss, 1899
Subfamily Cephalogoniminae Looss. 1899

Genus Cephalogonimus Poirier, 1886

60. Cephalogonimus gangeticus Pande, 1932

1932. Cephalogonimus gangeticus Pande, Bull. Acad. Sc. Allahabad, 2(2) : 85-100.

Material : Host : Trionyx gangeticus.

Diagnosis : Body length 4.00-15.0, cuticle spined. Acetabulum larger than oral sucker in
anterior third of body. Ocsophagus short. Testes tandem. intercaecal; cirrus pouch long, claviform,
enclosing scminal vesicle, prostatic complex and large ejaculatory duct. Genital pore anterodorsal to
oral sucker. Ovary pretesticular, posterolateral to acetabulum, vitelline glands follicular, lateral, may
be symmetrical, from around the level of ventral sucker to the level of testicular zone. Uterus in
posttesticular region. Eggs 0.024-0.028 x 0.015-0.01.

Distribution  India : West Bengal (Calcuna, Hugli): Uttar Pradesh.

Remarks : This species has been considered synonym of C. amphiumae Chandler. 1923 by
Bhalerao (1936) and synonym of C. emydalis Moghe, 1932, by Rai (1961).

XVII. Family Acanthostomidae Nicoll, 1914 : Poche. 1926
Subfamily Acanthostominae Nicoll. 1914

41. Genus Acanthostomum Looss, 1899

61. Acanthostomum burminis (Bhalerao. 1926) Bhalerao. 1940
(Figs. 28. 29)

1926. Acanthochasmus burminis Bhalcrao, Parasitology, 18 : 4-13.
1940. Acanthostomwm burminis Bhalerao, Indian J. Ver. Sc. Anim Husb. 10(1) 96-97.

Material : Host : Xenochrophis piscator.

Diagnosis : Body length 2 to 4, cuticle spined. Oral sucker with a single row of 24-28 spines,
arranged in circle. Spines are 0.028-0.04 x 0.012-0.024 in size. Acetabulum larger than oral sucker,
ratio 2 : 1. Oesophagus short. Caeca extend upto 0.12-0.18 from posterior end; anal opening funnel
shaped. Caccum of right side atrophied. Testes tandem, at posterior third, vesicula seminalis
postacctabular. Genital pore preacctabular. Ovary pretesticular, receptaculum seminis 0.069-0.09 x
0.06-0.117. Uterus between ovary and acetabulum. Vitcllaria restricted frem equatorial level to
preovarian zone. Eggs 0.027-0.042 x 0.011-0.0182.
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Dustribution  : India : West Bengal (North & South 24-Parganas. Puruliya. Bankura). Utiar
Pradesh. Madhya Pradesh, Andhra Pradesh.

Other records Burma.

Remarks : Nasir (1974) revised the genus Acanthostomum and recognised only two specics as
valid. A. scyphocephalum (Braun, 1899) for the new world species and A. imbatiforme (Mol. 1859)
for old world species. He suggested synonymy of the gencra Acanthochasmus, Atrophocaecum
Caimaricola. Haplocaecum and Proctocaecum with the genus Acanthostomun. About ninctecn
species have so far been described under the genus Acanthostomum of which seven are from India.

XVIIL.  Family Strigeidae Railliet, 1919
Subfamily Strigeinae Railliet, 1919
42. Genus Strigea Abildgaard, 1790
62. Strigea elongata Yamaguti, 1935
1935. Striagea elongata Yamaguti. Jap. J. Zool., 6 : 159-182.

Material : Host : Oriolus xanthersous.

Diagnosis - Body bipartite. fore body 0.67-0.83 x 0.45-0.6 hind body 1.70-4.0 x 0.5-0.6.
Pscudosuckers present. Tribocytic organ divided into two lobes reaching upto anterior margin of
forebody, vitellaria in forebody, intrude in tribocytic organ. Genital cone well differentiated.
enclosing hermaphroditic duct. formed by union of uterus with ejaculatory duct. Eggs 0.084-0.09 x

0.036-0.069.
Distribution : India : West Bengal (Digha); Uttar Pradesh.
Other record : Japan, Poland.

Remarks : Dubois (1968) synonymised this species with Strigea falconis mergregori Tubanguu,
1932.

XIX. Family Diplostomidae Poirier. 1886
Subfamily Diplostominac Poirier. 1886 : Dubois. 1936
43. Genus Diplostomum Brandes, 1892
63. Diplostomum (Delichorchis) splendens Manna and Choudhury, 1973
1973. Diplostomum (Delichorchis) splendens Manna and Chaudhury, Zool. Anz., 190. 5/6 : 343-346.
Material : Host : Corvus splendens.

Diagnosis : Body divided in two regions. Total length 1.30-2.32. Forebody 0.44-1.16 x (.76-
0.87. Tribocytic organ eliptical situated close to acetabulum. Vitellaria extending from pscudosucker
to genital cone: uterus in between ovary and isthmus. Eggs measures 0.060-0.069. The terminal ends
of uterus and ejaculatory duct unite to form hermaphroditic canal opening at genital conc.

Distribution : India : West Bengal (Calcutta).
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44. Genus Neodiplostomum Krausc
64. Neodiplostomum cochleare (Krausc. 1914) La Rue. 1926
(Fig. 30)
1914. Hemistomum cochleare Krause, Ztschr. Wiss. Zool., 112 : 93-238.
1926. Neodiplostomum cochleare La Rue, Tr. Am. Micr. Soc.. 45 : 11-19.
Material : Host : Hornbill.

Diagnosis :© Body bipartite. Forchody 1.6-1.8 x 0.8-0.84: hind body 0.96-1.05 x 0.46-0.58. Oral
sucker 0.084. smaller than acetabulum, 0.101. Tribocytic organ in posterior quarter of anterior body.
Testes in hind body, median, tandem; ovary preicsticular round. Vitellaria extending forward beyond
acetabulum. intruding in median field except in tribocytic organ, posteriorly in hind body vitelline
follicles are laicral. extend only upto tesucular level.- Eggs large, few. distributed over testes also,
0.108 x 0.08.

Distribution : India : West Bengal, (Calcutta zoo), Uttar Pradesh.

Subfamily Alariinac Hall et Wigdor, 1918

45. Genus Alaria Schrank, 1788
65. Alaria alata (Goeze, 1782) Krause, 1914

1782.  Planaria alata Goeze. Versuch einer Naturgeschichic der Eingewiderurmer thierischer Korper - 471

pp
1914. Alarwi alara Krause, Z. Wiss. Zool. 112 : 93-228.

Material : Host : Dog.

Diagnosis : Body bipartite. Forcbody with pséudosuckers modified into auricular projections;
hind body shorter. Body length 2.4-6. Tribocytic organ prominent. Pharynx well developed.
Oecsophagus short. bifurcates into two caeca. terminating at posterior end. Acetabulum near oral
sucker. postbifurcal. Testes lobed, tandem, in hind body, posterior testis larger than anterior one.
Scminal vesicle followed by muscular cjaculatory duct. Genital cone present. Bursa small, with
subterminal genital pore. Ovary pretesticular, at the junction of body parts, uterus extending upto
tribocytic organ. Vitellaria confined to forebody intruding in intercaecal zone. Eggs few 0.098-0.012
x 0.062-0.081.

Distribution : India : West Bengal (Jalpaiguri, Calcutta); Uttar Pradesh, Andhra Pradesh.
Other records : Europe, Siberia, Africa.

Remarks : Maplestone and Bhaduri (1940) recorded this parasitc in eleven dogs out of 100
cxamined by them trom Calcutta.

XX. Family Heterophyidaec Odhner, 1914

Key to subfamilies

1. Testes single al poSIErior CXITCMILY ........ccc.iivviivviiieeceeirrectreeresseeseseeesseessseessasessane Haplorchinae
TESIES AOUDIC.......eiiiiiiiiiiii et e e s ae bt e s aesesbe s s bae s besessreensasasnasanns 2
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Subfamily Haplorchinae Looss. 1899
46. Genus Haplorchis Looss, 1899

66. Haplorchis taichui (Nishigori, 1924) Pearson, 1964

1924. Mohorchotrema taichui Nishigori. J. Ind. Ass. Formosa, 237 : 569-610.
1964. Haplorchis taichui Pearson, Parasitology, 54 : 601-676.

Material : Host : Cat.

Diagnosis . Body length 0.055-1.3 right caccum may be slightly longer. Single testis gonotype
with spines, nubering 14-15, fan shaped. Vitelline follicles large. from ovarian level to posterior end
intrude in intercaecal zone at testicular level. Spines measures 0.0075-0.04. Eggs 0.013-0.027 x

0.012-0.026.
Distribution : India : West Bengal (Calcutta); Uttar Pradesh.

Other records : Egypt. Taiwan.

Subfamily Heterophyinae Odhner, 1914 : Ciurea, 1924

47. Genus Heterophyes Cobbold, 1866

67. Heterophyes heterophyes (Siebold. 1852) Stiles and Hassal, 1900

1852. Distoma heterophyes Siebold, Institut. Paris (974), 20(1) : 280-281.

1900.. Heterophyes heterophyes Stiles and Hassal, Ann. Rep. Bureau Animal Indust., U.S. Dept. Agri
(1899) : 563.

Material : Host : Dog.

Diagnosis : Body length 0.4-2.0 with scale like spines. Pharynx small. oesophagus of moderate
length, divides into two caeca. extending upto hind end. Acetabulum larger than oral sucker. at
middle third of body. Testes juxtaposed. slightly obligue. at caecal ends. Cirrus pouch absent. Genital
pore sucker like with spines, posterolateral to acetabulum. Ovary pretesticular, vitellaria in hind
body, anterior or anterolateral to testes. Uterus with loops, between testes and acetabulum. Eggs
0.02-0.03 x 0.01-0.017.

Distribution : India : West Bengal (Calcutta).

Other records : Ceylon, Africa, China, Japan.

XXI. Family Opisthorchiidae Braun, 1901

Key 1o subfamilies

1. Posterior end with sucker like depression...........coueevvieniersinnieniinniienieennienns Pseudamphistominae
POSIErIOr €nd SINOOMN ..c.ceciiieiiieiieitierrei ettt b et e st ee st a st a s aeaas 2

2. Vitellaria in bunches, Upto preovarian ZOne............coveeriieiiieinnieniiienneenieecenneennne Opisthorchiinae
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Subfamily Opisthorchiinae Looss, 1899.

Key to genera

]. Vitellaria continuous, extending uplo ovary or anterior testis............. I daneseranss Opisthorchis
VHEHAria OREIWISE ....ccoiiiiiiiiiiiiiceeieee ettt s aa s s e s e s s s e s s s s s s smnanesessaneaans 2

2. Vitellaria in bunches, extend upto posterior testicular level or further behind, divided into two
FEZIONS ATOUNA OVATY.....cocviiiiiiiiiiiiiiiiicite e ree s esare st r s e e e s bs e s sabas s ssnesssnesenssansesanes Amphimerus

48. Genus Opisthorchis Blanchard, 1895

68. Opisthorchis felineus (Rivolta, 1834) Blanchard, 1895

1834. Distoma felineus Rivolta. Gior. Anat. Fisiol & Patel. Animali., 16 ; 20-28.
1895. Opisthorchis felineus Blanchard, Bull. Soc. Zool. Francs. 20 : 217,

Material : Host : Cat, Dog.

Diagnosis . Body clongate, 8-15, oral sucker larger than acetabulum, oesophagus short. Caeca
terminate short of hind end, at posttesticular level. Testes at posterior third portion of body, lobed.
obliquely tandem. Cirrus pouch absent. Genital pore just above acctabulum, median. Ovary,
pretesticular, anterolateral 10 anterior testis. Seminal receptacle below ovary. Vitellaria in bunches.,
cxtracaccal. limited in cxtension from preacetabular level to preovarian zone. Uterine loops confined
between ovary and acctabulum. Eggs 0.026-0.030 x 0.005-0.015.

Distribution : India : West Bengal (Calcutta); Uttar Pradesh.
Other records : Europe. Russia.

Remarks : Chander (1925) observed that 61% of 250 cats he had examined from Calcutta were
infected with this parasite. But Maplestone and Bhaduri (1940) obtained this parasite only in 8 dogs
out of 200 examined by them from Calcutta.

49. Genus Amphimerus Barkar, 1911

69. Amphimerus noverca (Braun, 1902) Barkar, 1911

1902. Opisthorchis noverca Braun, Zool. Jahrb.. 16 : 162.
1911. Amphimerus noverca Barkar, Arch. Par., 14 : 513-561.

Marerial : Hosl : Pig. Wild dog (Cuon dukhuensis).

Diagnosis : Body length 4.8-5.6, breadth 1.85-2.1; protrucible pedicle without spines, bearing
acetabulum and genital porc on the tip. Oral sucker 0.23-0.27, larger than acetabulum, 0.16-0.17.
Oesophagus short, 0.04. Cacca lateral, upto posterior end. Testes in posterior third. round or lobate.
Genital porec median, at anterior margin of acetabulum' on pedicle, with acetabulum. Ovary
irregularly lobed. Vitellaria in bunches having break in ovarian zone, consisting of 8 group of
follicles. Uterus coiled antenor to ovary. Eggs .0125-0.13 x .07-0.08.

Distribution : India : West Bengal (Calcutta); Punjab, Bihar, Uttag Pradesh.
Other states : Phillipincs.
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Remarks : Mehra (1980) considered the genus Amphimerus as subgenus of Opisthorchis.
Maplestonc and Bhaduri (1940) recorded Opisthorchis var lobata and O. v. oribiculata from dogs of
Calcutta. Yamaguti (1971) listed them as synonym of A. noverca.

Subfamily Pseudoamphistominae Yamaguii. 1958

50. Genus Pseudamphistomum Luhc. 1908

70. Pseudamphistomum truncatum (Rudolphi, 1819) Luhe, 1908

1819. Amphistoma truncatum Rudolphi. Entozoarum synopsis in acca Mantissa duplex et indices
locupitssini Benol., 811.

1908. Pseudamphistomum truncatum Luhe, Ctbl. Bakt., 1, 48(4) : 426-436.
Material : Dog.

Diagnosis : Body length 1.64-2.5, cuticle spined. Posterior end with sucker like ventroterminal
depression. Oral sucker and pharynx well developed. Oesophagus very short or absent. caeca
sinuous, upto posterior extremity. Acctabulum in equatorial zone, almost of the same siz¢ as oral
sucker. Testes diagonal, close together, overlapping. caeca posteriorly, near caccal end. Seminal
vesicle convoluted. No cirrus pouch. Genital porc preacctabular. Ovary submedian. pretesticular
Vitcllaria with large follicles, extracaecal. from the gemital pore to testiculardevel. Uterus with many
loops. overlapping caeca, extending in preacetabular zone. Eggs 0.027-0.035 x 0.012-0.016.

Distribution : India : West Bengal (Calcutta); Punjab.

Other records : Europe, Russia.

XXII.  Family Spirorchidae Stunkard. 1922
Subfamily Spirorchinac Stunkard, 1922
S1. Genus Hemiorchis Mehra, 1939

71.. Hemiorchis bengalensis Mchra, 1940

1940. Hemiorchis bengalensis Mehra, Proc. nat. Acad. Sci. India. 10(4) : 100-( 18.

Material : Host : Hardella thurgi.

Diagnosis : Elliptical in shape. Body length 6' and ‘breadth 1.03-1.17" cuticle spined.
Acctabulum one and half time larger than oral sucker. Ocsoplagus slightly undulating with two
bends. Intestinal caeca with forwardly directed loops lying parallel 10 oesophagus. Beyond
acctabulum cacca with indented margins. Genital loops well developed. Testes twenty in number,
arranged in lincar series. Cirrus sac large, posttesticular. in front ol ovary. Genital opening on lcit
side. inside left caecum, within genital loop. Vetellaria intercaccal, from intestinal bifurcauon 10
ovary, with numerous round follicles around acetabulum. Eggs 0.09 x 0.06.

Distribution : India : West Beng'al (Ranaghat); Uttar Pradesh.

XXIII. Family Isparorchidae Poche., 1925
52. Genus Isoparorchis Southwell, 1913

72. Isoparorchis hypselobagri (Billct, 1898) Ejsmont, 1932

1898. Distoma hvpselobagri Billet, Bull. Sci., France Belgigue. 28 283.
1932, Isoparorchis hypselobagri Ejsmont, Ann. Par., 10(5) : 453-547.
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Material : Host : Man, Freshwater fishes.

Diagnosis : Body 10-30, cuticle smooth with crenulated margin. Oral sucker with preoral lobe.
Pharynx and oesophagus very small. Cacea sharply sinuous, extend upto posterior extremity.
Acetabulum within anterior third, larger than oral sucker. Testes symmetrical, within sinuous notch
of caeca, posterior to acetabulum. Ovary at postérior zone. tubular. Seminal vesicle tubular,
anterodorsal to acetabulum. Hermaphroditic sac preacetabulur. Genital pore postbifurcal. Vitellaria
dendritic with branch, ovarlaps caeca laterally; uterus with transverse loops accross caeca. Metraterm
distinguishable. Eggs 0.042-0.051 x 0.022-0.027.

Distribution : Widely distributed in fishes throughout India. Rarely in man.

Other records : China, Japan. Australia, Siberia.

Remarks : Common parasite in Swim bladder of freshwater siluroid fish. Occasionally recorded
from human beings and other animals. Chandler (1926) recovered a specimen from a patient in
Calcutta. He also discussed the pathogenic role of this species in Medinipur. Bhalerao (1932)
recorded this parasite from a Crocodile in Assam. Srivastava (1977) discussed its hosts and
distribution. Manna et al. (1986-92) are engaged in the studies of different aspect of this parasite in
, West Bengal.

XXIV. Family Balfouridae Travassos, 1951
53. Genus Balfouria Leiper. 1909
73. Balfouria monogama Leiper, 1909
(Fig. 31)
1909. Balfouria monogama Leiper. Rep. Welcome Res. Lab. : 187-199.
Maierial : Host : Open billed stork. Anastomus oscitans.

Diagnosis . Body length 6.21-8.5 x 3.1-4.2, cuticle spined. Head collar with dorsally interrupted
double row of spines. Body divided in three parts, anterior narrow, middle bulbus and conical
posterior end. Caeca, reaching posterior extremity. Acctabulum larger than oral sucker 1 : 4.5 in
ratio. Testes very small, one pressed against the other. diagonal or symmetrical. Cirrus sac 0.2.
Gemtal pore preacetabular. Ovary preacetabular and pretesticular. Uterus strongly convoluted,
occupying midbody. extending to hind body, when fully gravid. Eggs large 0.091 x 0.122.

Distribution : India : West Bengal (Ranaghat. Hughli); Andhra Pradesh.
Other records : Sudan, Egypt.

XXV. Family Cyclococlidac Stossich, 1902
Subfamily Cyclococlinac Stossich, 1902
54. Genus Cyclocodum Brandes, 1892
74. Cyclocaclum (Cyclococlum) mutabile (Zeder, 1800) Brandcs. 1892
(Fig. 32)

1800. Monosioma nuitabile Zeder, Ersier Nachitrag Zur. Naturgeschichte der Eingewide wurmer, mit
Zufassen und Anmer Kungen herausgegeben., 320 pp.
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1892. Cyclocoelum mutabile : Brandes. Centralbl. Bakteriol., 12 (15) : 504-511.

Material : Host : Stilt, Himantopus himantopus.

Diagnosis  : Body length 7.5-18.7. Oesophagus short. Caeca without diverticles, united
posteriorly. Testes oblique, separated from cach other by uterine coils. Ovary in intertesticular zone.
submedian, opposite to anterior testis. Uterus intercaecal. Vitellaria lateral to caeca. from caccal
bifurcation to caecal end, not united. Eggs 1.05-1.32 x .063-0.072.

Distribution : India : West Bengal (Hughli, Puruliya); Uttar Pradesh, Rajasthan. Andhra
Pradesh.

Other records  Europe, America.

XXVI.  Family Prosthogonimidae Luhe. 1909
55 Genus Prosthogonimus Luhe, 1899

Key 10 species
1. Vitellaria limited, in BrOUPS.........cocueiiiiiiiiiiiniiiiiriee et see et nneessreaasenaas P. putschkowskii
Vitellaria MOre EXIENSIVE........ccccuviiiiiiieiieeitiirieiereeeeeerteestre e aeesrre et e e s teesesaeasbaseaneeeaseesaneeeres 2
2. Vitellaria not in groups, extends in postequatorial level...........cooceiveeiiiniinieninnnn. P. elongatus

75. Prosthogonimus putschkowskii Skrjabin. 1912
1912.  Prosthogonmus putschkowskii Skriabin. Arci. ver. Nauk. S. Peiersburg. 42(12) 1270.
Material  Host : Domestic fowl.

Diagnosis - Body length 4.69-7.93 greatest breadth 1.73-3.08 around postequatorial Icvel.
Cuticle spined. Oral sucker 0.24-0.36. globular. Pharynx 0.16-0.23. round. Ocophagus short. cacca
terminate 1.35-1.37 short of posterior end. Ventral sucker larger than oral sucker 0.81-0.84. Testes
preequatorial, symmetrical or slightly oblique. Genital pore at anterior end, on left side of oral
sucker. Ovary pretesticular. postacctabular, lobed. 12-15 lobes. Vitelline follicles lateral. in groups.
seven groups on left and 8-9 on right side. extend from middic third ot body to some distance short

of caecal extension. Uterinc coils mostly intercaccal but at postcaccal end cover the whole breadth of
the body. Eggs 0.019-0.047 x 0.013-0.029.

Distribution : India : West Bengal (Caleutta): Uttar Pradesh. Madhya Pradesh.
Other records : Europe, Africa, Russia, China, Amcrica.

Remarks : Present authors collected living specimen of this parasite, lloating on a cgg-puach,
served 1o a customer. in a Calcutta restaurent. This is a common parasite of bursa fabrii and oviduct
of domestic fowl, which occasionally cnters in the cgg membranc also. This parasite 1» highiy
pathogenic, reduces egg production considerably, may also causc serious discase. Chatterjee (1938)
also recorded Prosthogonimus sp. from an cgg of hen.

76. Prosthogonimus elongatus Mukhcrjce. 1967
(Fig. 33)

1967. Prsthogonimus elongatus Mukherjee. Indian J. Helminth., 18(2) : 91-93.
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Matenal : Host : Pigcon. Columba livia.

Diagnosis : Body length 2.91-4.43::0.66-0.83 in maximum breadth, in region of gonads. Cuticle
spincd. Oral sucker 0.23-0.35 in diameter. larger than ventral sucker, which is 0.095-0.13, within
anterior fourth of the body. Oesophagus is absent. Two broad intestinal caeca extend upto posterior
fevel or a litde further from the level of posterior testis. Testes symmetrical, postacgiabular.
overlapping caeca. Cirrus sac small, closc to oral sucker, extend upto the level of caecal bifurcation.
Genital pore near oral sucker. Ovary lobed, pretesticular, close to acetabulum. Vitellaria follicular,
lateral, slightly asymmetrical from behind caecal bifurcation to a little postequatorial level of the
body. Uterus massive. occupying all available space at postesticular level. Eggs. 0.032-0.042 x 0.011-

0.021.
Distribution : India, West Bengal (Calcutta).

Remarks : Yamaguti, 1971 remarked that due 1o its body shape and extensive vitellaria it can
well be placed in a separate subgenus.

XXVII. Family Brachylaimidae Miller, 1936
Subfamily Brachylaiminae Miller, 1936
56. Genus Glaphyrostomum Braun, 1901

77. Glaphyrostomum indicurm Mukherjee, 1964
(Fig. 34)
1964. Glaphyrostomum indicum Mukherjee, India J. Helminth., 16 (1) : 52-55.
Material : Host : Pigeon, Columba livia.

Diagnosis : Body without spines, length 5.2-6.93; maximum breadth 0.64-0.79 at
postacetabular zone; oral sucker 0.21-0.25 x 0.24-0.29; oesophagus very short, 0.04-0.06 in length;
Caeca terminates almost at the posterior end. Acetabulum 1.06-1.29 in diameter, within anterior
fourth of body. Testes in posterior region of body. tandem. Genital pore between anterior margin of
ovary and posterior margin of anterior testis, about 1.06-1.08 from posterior end. Ovary
intertesticular: vitellaria follicular, asymmetrical. extracaecal or overlapping caeca. extend from
around caecal bifurcation to the middle of ovary; uterus intercaecal, may overlap caeca, extensive.
occupies all available space, reaches upto bifurcal level, then decends backwards to the genital pore.
Eggs 0.021 x 0.011.

Distribution : India : West Bengal (Calcutta).

XXVIIL.  Family Notocotylidae Diesing, 1839
Subfamily Notocotylinac Diesing, 1839 : Kossack, 1911
57. Genus Notocotylus Diesing. 1839
78. Notocotylus attenuatus (Rudolphi, 1809) Kossack, 1911
(Fig. 35)

1809. Monostoma attenuatum Rudolphi, Entozoonem sike Vermium intestinalium bistoria naturalis. 2(1),
457 pp.

1911, Notocotylus attenuatus Kossack, Zool. Jahrh., Jena. Abt. Svst.. 31(4), 491-590.
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Material : Host : Duck.

Diagnosis : Body elongate. attenuated anteriorly. Body size 2.35-4.45 x 0.67-1.49 Ventral
glands in three rows. Oesophagus short. Intestinal caeca extend upto hind end. Testes crenulated. at
hind end, symmetrical, extracaccal. External seminal vesicle tubular, long, winding. Cirrus pouch
pre-equatorial, Genital pore at postbifurcal zone. Ovary intercaecal. intertesticular. Vitellaria
follicular. extracaccal. from equatorial zone to pretesticular level. Uterus forming loops. in between
ovary and cirrus pouch. Metraterm conspicuous. Eggs 0.016-0.022 x 0.01-0.016.

Distribution - India : West Bengal (Medinipur); Uttar Pradesh, Rajasthan.

XXIX. Family Paragonimidae Dollfus, 1939
58. Genus Paragonimus Braun, 1889

79. Paragonimus westermanii (Kerbert, 1878) Braun. 1899

187%. Distoma westermanii Kerbert, Zool. Anz. Leipzig, 1 : 271-273.
1899, .Paragonimus westermanii : Braun, Bakterial. 5(24) : 794

Material : Host : Tiger, Cal, Mongoose, Dog.

Diag®osis : Body length 7.5-13 and breadth 4-6; cuticle spined. Oral sucker slightly smaller
than equatorial ventral sucker. Caeca undulating reach upto posterior end. Testes lobed. symmetrical.
intercaccal. postequatorial in position. Cirrus pouch absent. Genital pore posterolateral to ventral
sucker. Ovary lobed. submedian, pretesticular. Vitellaria cxtensive. extend on dorsal and lateral side
trom caccal bifurcation to posterior end. Ulcrus with many loops. pretesticular, opposite 10 ovary.
overlaps cacca of one side. Eggs with indistinct operculum. 0.08 x 0.045.

Distribution : India : West Bengal (Calcutta): Uttar Pradesh, Kerala, Tamil Nadu.
Other records Japan. China, Thailand. Korea. Europe. America.
XXX. Family Paramphistomidae Fischoeder, 1901

Key to subfamilies

1. Body divided in tWO POFtioNS .......c..coeiiviiiriniiieiciinieiiiiie e Gastrodiscinae
Body not divided in tWO POTTONS ...........ueieiiiiiiiiiiieiiii it 2
2. Ventral pouch Present............ccocviviiiiiiiiiiiiiiiiiiic e Gastrothylacinae
Ventral pouch @bSent.........cccccoiiiiiiiiiiiiiiiic e 3
3. Oral diverticula abSent............cc.vevviiriiiirie it 4
Oral diverticula PreSCNt .........coocuiiiiiiiiiiiiiii it S
4. Cirrus POUCh @DSCNL.....c..ueeiiiiiiiiiceiieeiii et Paramphistominae
5. Pharynx with paired diverticula, vitellaria encroaching intercaccal field................. Diplodiscinae
Vitellaria not in iNErCACCAl, ZONC .....coivuuvriiiiiiiiiiiiie et 6
6. Acetabulum with caudal appendage. Oral sucker with small diverticula .................. Zygocotylinae
Acetabulum without apPendage..........c.ocouiriiriiiiiiiiii i 7
7. Prcoral papillac present. Pharyngeal bulb clongale ... Orientodiscinae

NO Preoral PaPIlIAC ........co.oviuiiiiiii et 8
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8. Oesophagus long, 'J° shaped with anterior muscular and posterior glandular portions ...................
.................................................................................................................... ceeenennees Cladorchiinae

Subfamily Paramphistominac Fischocder, 1901

59. Genus Paramphistomum Fischoeder, 1900

Key to species
1 Intesunal cacca wavy; papillae on the mouth present........cccoovvenveeiiiiiiiiiiinnnneennnnee, SURT P. cervi
Intestinal caeca otherwise; no papillac on the mouth............ccccccoeiiiiiiiinivnnnnicennnnn. eeerrerereeeseaenes 2
2. INICSUNAL CACCA SIMUOUS ....ccoiiiiieiiiieiiieiiieiieeiesreeerseeeesaraesesseeasesssssssasesssssssssessssssassssens P. explanatum

80. Paramphistomum cervi (Zeder, 1790) Fischoeder, 1901
(Fig. 36)
1790. Fisudaria cervi Zeder. Schrift, Gesellsch. Naturt. F. Berlin. 10(1) : 65-74.
1901.  Paramplustomum cervi Fischoeder, Zool. Anz., 24 : 367-375.

Material - Host : Cow, Buftalo.

Diagnosis Body conical. 5-12. concave ventrally and convex dorsally. surface wrinkled,
papillac may bc present in circumoral region. Cacca convoluted or straight ending dorsal to
acatabulum. Testes lobed, 1andem or oblique. Genital atrium present very ncar base of acetabulum.
Vitellaria from oral sucker to caccal end. Eggs 0.148 x 0.077.

Distribution : India : West Bengal (Calcutta, Hughli, Medinipur, Haora, Barddhwan, Puruliya,
Darjceling): widcly distributed.

Other records : Cosmopolitan.

81. Paramphistomum explanatum (Creplin. 1847) Fischoeder, 1904
(Fig. 37

1847, Amphistoma explananun Creplin, Arch. Naturg., Berlin, 135, | : 289-300.
1901, Paramphistomum explanatum : Fischoeder, Zool. Jahrb., 20 : 453-470.

Marerial : Host : Cattle.

Diagnosis : Body conical 6-12 in length. Ratio of acctabulum to body length 1 : 2.3: oral sucker
with sphincter at anterior end. lumen of sucker spindle shaped with 12-17 conical papillae on each
side. Testes diagonal. onc overlapping the other. lobed. cauliflower like. Pars musculosa well
dcveloped. Genital atrium presemt. Ovary round, dextral. Utcrus coiled dorsal to testes. Genital pore
median. below intestinal bifurcation. Eggs ().133 x .087.

Distribution : India : West Bengal (Haora, West Dinajpur, Calcutta, Siliguri, Jalpaiguri,
Puruliya), widcly distributed in India.

Other records @ Africa, Australia. Philippines.
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60. Genus Cotylophoron Stiles and Goldberger, 1910

Key 1o species
1. Oesophageal bulb present. testes diagonal, deeply lobed ............cccooevvvveeerenennee.. C. cotvlophorum
Oesophageal bulb absent, testes tandem or obliQUE ................c.ocevvieeereiieeriiseeececeee e 2
2. Testes oblique, irregularly 10Ded ...............cccooviiiiiiiiiiieeeeeeeeee e ee e C. ortentalis
Testes tandem, deeply 10bed .............cooiiniiiiiieeeee e
3. Testes with thread like ramification............ccocceeierieriieieiieceeiceeeercee et C. indicum

82. Cotylophoron cotylophorum (Fischocder. 1901) Stiles and Goldberger. 1910

1901. Paramphistomum cotylophorum Fischocder. Zool. Anz.. 24 : 367-375.
1910. Corvlophoron cotylophorum Siiles and Goldberger, Hvg. Lab. Bull., No. 60 : 259.

Material : Host : Cattie, Goat.

Diagnosts . Length 5-8. Ratio of acetabulum to body length 1 . 2.7. Ocsophagus with strongly
developed oesophageal bulb. Caeca wavy terminate 1n acetabular level. Testes lobed. diagonal. Ovary
posttesticular. Genital atrium present. Genital pore just postbifurcal. Eggs 0.125-0.140 x 0.055-
0.068.

Distribution : India (widely distributed in ruminants) in all districts of West Bengal.

Other records : Africa. Congo, Indo-China, Phillipincs.

83. Cotylophoron indicum Stilcs and Goldberger, 1910
(Fig. 38)

1934. Cotylophoron indicum Stiles and Goldberger Bull. 60. Hyg. Lab. U.S. Pubi. Heal Mar. Hosp. Serv.,
1-259.

Material : Host : Goat, Cattle. Deer

Diagnosis : Length 3.68-5.85, ratio of acetabulum in relation to body length 1 : 2.6-1 : 3.7.
Testes deeply lobed with thread like ramification, tandem. Genital atrium present. Ovary dorsolateral
to acetabulum. Enggs 0.148 x 0.078.

Dusrribution : India : West Bengal (Calcutta, Howrah. Hooghly, Darjeeling, Purulia. Birbhum),
widely distributed in India.
84. Cotylophoron orientalis Harshey, 1934
1934. Cotylophoron orientalis Harshey, Proc. Acad. Sc. U.P. Agra. and Oudh., 4(1) 95-106.
Material : Host : Sheep, Goat, Sable antelope (Hippotragus niger).

Diagnosis : Length 7.56-9.35, cuticle smooth. Caccal bifurcation acutc angicd. Testes tandem,
irrcgularly lobed. Ovary median or submedian near acetabulum. Genital sucker 0.25-0.34 in
diameter. Pars prostatica well developed. Shell gland just behind ovary. Eggs 0.136 x 0.085.

Distribution : India : West Bengal (Calcutta); Uttar Pradcesh.
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61. Genus Ceylonocotyle Nasmark, 1937

Key to specics

1. Ocsophageal bulb Present ... 2
Ocsophageal bulb @bSCNL...........c.oiiiiiiiiiiiiii e e 3
2. Testes round, tandem, ovary preacctabular ..o C. scoliocoelium

3. Ocsphagus surrounded by glands, musculature of ocsophagus immediately anterior to intestinal
TOTK SONELY dEVEIOPEA....c.vviiieireieiiiieiic et C. cuonum

Ocsophagus not surrounded by glands .............oocviiiiiiiiii 4

4. Testes tandem, lobed. vitellaria from middle of oral sucker to acetabulum, may intrude in
INLCTCACCAD ATCA ..o tiireeiee e eecerite e e e e e ee e e s st e te e s bbae e e e e s sses e sababnaeneseaese s C. maplestoni

85. Ceylonocotyle scoliocoelium (Fischocder. 1904) Nasmark, 1937
(Fig. 39)
1904,  Paramphistonum scoliocoelium Fischoeder, Zool. Jahrb.. Jena Abt. Svst., 20(5) : 453-470.

1937 Cevlonocotvle scoliocoelium Nasmark, Zool. Bid. Frol. Uppsala 16 : 1-565

Material : Host : Goat, Cattle, Buffalo, Decr

Diagnosis : Body length 4.08-6.95, cuticular papillac may be present anteriorly. Oesophagus
0.46-1.21. provided with ocsophageal bulb. Caeca wide, undulating, extends upto acetabulum. Testes
tandem. Genital porc postbifurcal. Ovary posttesticular. Vitellaria with large follicles from bifurcal
sone 1o caccal end, extracaecal. asymmetrical or overlapping in some. Eggs 0.12-0.17 x .06-0.08.

Distribution . India : West Bengal (Calcutta, Birbhum. Barddhman, Siliguri. Jalpaiguri,
Puruliya), widely distributed.

Other records : Indo-China, Africa.

86. Ceylonocotyle cuonum (Bhalerao, 1937) Mukherjee and Chauhan, 1965
1937.  Paramphistomum cuonum Bhalcrao, J. Helminth, 15 : 97-124.

1965. Ceylonocoiyvle cuonum Mukherjee and Chauhan, J. zool. Soc. India, 17 : 150-225.
Material - Host : Cuon dukhunensis

Diagnosis  Body length 3.35-5.7. Acclabulum larger than oral sucker. Testes lobed or not,
iandem, cquatorial. Genital pore 0.22, posterior to caccal bifurcation. Ovary posttesticular. Uterine
coil dorsal to both the testes. Metraterm thick. Vitellaria follicular, extensive, from level of genital
pore o acetabulum, mostly extracaccal. Eggs 0.012-0.013 x .05-.06.

Distribution : India : West Bengal (Calcutta Zoo).
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