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Trematode parasites form an important group in the study of helminth 
fauna of India but unfortunately, so far, there is no compaot pUblioation 
dealing with them in a comprehensive way. An attempt has, therefore, 
been made in this series to fill up that void. This paper is the first 
publication in the series and deals with Indian gasterostome trematode 
parasites. Parts dealing with other groups, e.g. l\Ionogenea, Aspido .. 
gastrea, Prosostomata, eto., are under preparation and will come out in 
due course. 

The Class Trematoda is divided into three Subclasses: A. Monogenea 
B. Aspidogastrea, C. Digenea. They represent generally three, 
different ecological habitats of the Orders. The representatives of the 
Subolass Monogenea are mostly minute forms, usually found as external 
parasites, clinging to the skin, gills of fishes, lining of buccal cavity, 
pharynx, urinary bladder of amphibians, etc. and as the name indicates 
are ~elieved to have direct life-history. The forms belonging to Subclass 
Aspldogastrea penetrate more deeply into the body of the host than do 
most Monogenea and their adhesive apparatus is characteristic. It 
-occupies almost the entire ventral surface of the body, consisting of 
numerous 8uckerlets or al'l'eoli arranged in one or three to four rows, 
-somewhat like the 'foot' of a gastropod mollusc. Most of the other 
trematodes belong to the Subolass Digenea, which are found as internal 
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parasites, have well defined oral and or ventral suckers and indirect 
life-history. The main characters, defining the three Subclasses are 
more or less as follows:-

Key to Subclasses of Glass TREMATODA-

A. Main adhesive apparatus a postero-ventral disc, 
or one or a number of suckers set upon a disc 
or upon surfaue of body, sometimes supple­
mented by hooks and hooklets. Other adhesive 
organs, when present, various types of suckers 
situated near anterior extremity. Excretory 
pores paired, situated in anterior region. Geni­
tal pore Ot pores also anterior. Parasites living 
on skin or in other superficial locations of 
vertebrates, specially on the gills of fishes MONOGENEA. 

13, Main adhesive apparatus a single row of sucker­
lets or alveoli set upon the ventral surface of the 
body, or three or four longitudinal rows of 
alveoli set upon an enormous posterior (ventral) 
disc, which lacks hooks or hooklets. Other 
adhesive organs weakly developed or unpresent­
edt Excretory and genital pores as in C ; endo­
parasites of vertebrates, specially fishes and 
chelonians, but also of mollusca and crustacea ,l..t\SPIDOGASTREA. 

C. Main adhesive apparatus, when present, a solitary 
cup-shaped sucker, situated somewhere on the 
ventral surface, of the body. Other adhesive 
organ, when present, a weak oral sucker encir­
cling the mouth. E~cretory pore single and 
posterior. Genital pore or pores ventral, 
generally ~n the anterior region, between the 
suckers. Vaginal pore or pores absent. Open­
ing of Laurer's canal dorsal, near the posterior 
extremity; endoparasites of every class of 
vertebrates, and of some invertebrates DIGENEA. 

II. GENERAL ACCOUNT OF THE ORDER GASTEROSTOMA. 

The general morphology and anatomy of Gasterostomes, family 
Bucephalidae, is peculiar in many and various ways from that of Proso­
stomate distomes. Therefore, their study is of significance specially 
from the phylogenetic point of view. Their general pattern is very 
peculiar though simple, in comparison to that of the monogenetic and 
·other digenetic trematodes, in as much as they show certain resemblances 
in anatomy to Rhabdocoelid Turbellarians. The following brief, general 
description of the group will therefore be found of interest. 

The representatives of this group are very small, almost transparent 
forms, usually with the anterior end flattened and the posterior cylindrical. 
Their oral or mouth opening is placed on the ventral surface of the body 
instead of the usual anterior terminal position of other trematodes. It is 

13 A 



234 Records of tke Indian Museum. [VOL. 51, 

not guarded by any oral sucker and is a simple!, usually crescent shaped, 
insignificant slit. This is imnlediately followed by a well developed 
more or less spherical, muscular pharynx, which leads into a simple, 
sac-shaped intestinal caecum, the group resem~]~g in this resp~ct 
most of the Rhabdocrelid TurbellarIans. The POSItIon of oral operung 
and muscular pharynx is very much variable even in the same species. 
It is, however, situated mostly in antero-posterior direction and is never 
terminal. It may be anterior, posterior or at the level of the gonads, 
testes and ovary. The intestinal caecum is usually median in disposition 
and has its blind end usually directed anteriorly but ill a few cases it may 
be directed posteriorly, even in the specimens of the same species. This 
is also not a constant character. 

The cuticle in the group is very thin, and densely covered with back­
wardly directed minute spines specially towards the anterior end. ·Their 
size and density of distribution decreases towards the posterior end. 

The head or anterior end of these parasites is furnished wi th fixat.ion 
organs, a character used as basis for classification in systematic studies in 
the group. They are in the form of retractile tentacles on an anterior 
sucker, as in the case of the genus Bucephalus Baer, 1827 ; an anterior 
sucker alone in Buc~phalopsi8 (Diesing, 1855) ; a sucker with a hoodlike 
process in the genus Rhipidocotyle Diesing, 1858, and Dolichoenter,um 
Ozaki, 1924; a rhynchus or anterior rostellum as in the genus 
Prosorhynchu~ Odhner, 1905 and Neidhartia Naga,ty, 1937 and a rhynchus 
and tentacles as in the genus Alcicornis MacCallum, 1917. 

The male genital organs are composed of two, cOInpact, spherical, 
testes typically pIa.ced towards the right side, in tandem position or 
sometimes obliquely situated. The two vas deferens join to form the 
vasa efferentia, which enters the cirrus sac. Cirrus sac is a well developed 
elongated organ, situated at the posterior end, towards the left side. 
It contains anteriorly a comparatively large, usually ovoid vesicula 
seminalis interna, leading into a spindle shaped, pars prostatica, followed 
posteriorly by cirrus proper. Prostate gland cells are distributed in the 
space between the wall of cirrus sac a,nd pars prostatica. Cirrus sac 
opens subterminally on the ventral side at the posterior end, together 
with the terminal part of the uterus in a common genital atrium. 

The female genital organs are composed of a spherical ovary, usually 
slightly smaller than the testes, situated anterior to the anterior testes, 
towards the right side except in the genus Dolichoenterum Ozaki, 1924,. 
in which it is situated in between the two testes and in the genus N eidhar ... 
tia Nagaty, 1937, in which it is situated on left side of the testes. Ovi­
duct, arising from the ovary, receives two common vitelline ducts, 3 

very fina Laurer's canal and continues as uterus. . Uterine coils generally 
extend anteriorly upto the anterior limit of vitellaria and its posterior 
end opens into the common genital atrium. Eggs are small, numerous,. 
golden yellow in colour, oval in shape, thin shelled, with an operculum 
on t~~ n~rrow pole but with no later~l spines or filaments. Receptaculum 
seIDlIDs.ls gene;all! absent. The VItelline glands are composed of spheri­
cal follicles, distrlb~ted generally in the anterior region, in two lateral 
bands or groups or ill the form of an anterior arch. This combination 
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may be found in the specimens of the same species and is not considered 
to be a reliable character for taxonomic studies. The number of vitelline 
follicles varies slightly on two sides and in different species, the left set 
opposite the ovary-usually extending further posterior than the right 
set. The two lateral vitelline ducts meet the oviduct posterior to the 
ovary. 

The excretory vesicle is generally a simple, elongated, sac-shaped 
vessel; Y shaped in some forms, opening at the posterior end, except 
perhaps in Prosorhynchus unipo·)·u.s Ozaki, 1924, in which it probably 
opens in the common genital sinus. 

III. SYSTEMATIC ACCOUNT. 
Subclass DIGENEA. 

This Order is further sub-divided to two Orders, which can be 
differentiated as follows:-

A. l\Iouth situated near the middle of the body Order Gasterostol'nata. 
B. :\Iouth situa.ted near the anterior extremity Order Prosostom,ata. 

Order GASTEROSTOMATA Odhner, 1905. 
Syns. Alcicornida Poche, 1926 (Superfamily) 

Bucepltalata La Rue, 1926 (Suborder) 
Bucephaloidea Dollfus, 1929 (Superfamily) 

The Gasterostomes are digenetio trematode parasites which depart 
from the usual concepts of trema tode structure in that the anterior 
sucker is unrelated to the mouth opening. The simple rhabdocoelic 
gut opens on the ventral surface of the body. This unique location of the 
~outh led Odhner (1905) to apply the descriptive name Gasterostomata 
to the Order. 

Diagnosis : l\fouth ventral, near the middle of the body. Haptor 
a muscular sucker with or without tentacles, or a rhynchus, at the anterior 
extremity. Intestine sac-like. Genital pore ventral, near the posterior 
extremity. Gonads globular , generally near the mid-body or posterior 
Vitellaria located in the anterior region. Uterus having 2 or 3 folded 
limbs. Cercaria furcocercous. Development with exchange of hosts. 

This group occurs mainly in fishes and contains a solitary family, 
Bucephalidae. 

Family Bt'"CEPHALIDAE Poche, 1907 

Gasterosto1nidae Braun, 1883. 
Syns. Alcicornidae Poche, 1926. 

Diagnosis. : with the characters of the Order. 

The o1dest recorded species of this group, dates back to Rudolphi 
who described Monostomu1n crucibulum, M. galeatum and Distoma 
gracilescens, in 1819. Baer (1827) introduced the first generic name 
Buceplzalus to accommodate certain encysted cercariae under the name 
Bucephalus polymorphus. Siebold (1848) proposed the genus Gasteros­
tomum for an adult trematode, which he named as G. fimbriatum and 
observed the similarity between his species and Bucephalus polymctphus. 
Wagner (1858) regards B. polymorphus Baer, 1827 as the larval form of 
Gasterostomum fimbriatum Siebold, 1848 and thus the generic name 
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Gasterostomum fell into synonymy to BucephaZus Baer, 1827. 
Consequently Poche (1907) changed the family name Gasterostomidae 
to Bucephalidae. On this ground some authors regard even the Order 
Gasterostomata as Order Bucephalata or Bucephalida or superfamily 
Bucephaloidea, etc. 

Members of this family are mostly found as adult parasites in the guts 
of marine and freshwater fishes and larval stages encysted in the nerves. 

Representatives of this family were recorded for the first time in. 
India by Verma (1936). 

Nicoll (1914) on the basis of the nature of the anterior sucker divided 
the family into two subfamilies, which can be distinguished as follows:-

Key to Subfamilies of Faml:Zy BUCEPHALIDAE. 

A. Anterior adhesive organ a sucker 
B. Anterior adhesive organ a rhynchus 

BUCEPHALIN AE, Nicoll, 1914 
PROSORHYNCHIN AE, Nicoll, 

1914. 

Eckmann (1932) did not recognize subfamilies but some others like 
Nagaty (1937), Manter (1940a), Chauhan (1943), Dawes (1946), and Dayal 
(1948) have followed the classification. 

A. Subfamily BUOEPHALINAE Nicol1, 1914. 
Syn. Gasterostom·inae Braun, 1883. 

The subfamily contains, at present, five genera: BucephaZus Baer,. 
1827 ; Bucephalopsis (Diesing, 1855), Nicol1, 1914 ; Rhipidocotyle Diesing,. 
1858; Dolichoenterum Ozaki, 1924 and Neobucephalopsis Dayal, 1948. 
They can be differentiated by the following key :-

Key to Genera of ~Subfamily BUCEPHALINAE. 

A. Ovary situated in between the two teste3 
Ovary situated anterior to anterior testis 

B. I. Anterior end provided with a muscular 
sucker, having a circlet of six or seven muscular, 
retractile tentacles or fimbriae 

II. Anterior end provided with a weak shallow 
sucker surmounted by a fan shaped hood 

III. Anterior end provided with a simple, globular, 
muscular sucker only 

IV. Receptaculum seminis absent 
Receptaculum seminis present 

Doliclz,oenterum. 
B. 

Bucephalu8. 

Rkipidocotyle. 

IV. 
Bucephalopsis. 
N eob2tceph~lopsis. 

(i) Genus Bucephalus Baer, 1827 

Syns. Ga8tero8tomum Siebold, 1848. 
Eubucephalus Diesing, 1855. 

The genus ,,·as created by Raer (1827) for a new furcocereous cercaria,. 
Bucephaltts polyrnorphv.s, t.he name denoting a likeness to the head of an 
ox and the extended tentacles being comparable to horns. The tentacles. 
show specific differences in shape and number. They are conspicuous 
when extended but are invaria.bly very inconspicuoii\ in retracted con­
dition, when they appear only as small papiJIae. 
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Generic diagnosis: Bucepllalinae Nicoll, 1914, with Subfamily 
oharacters. 

Body elongate or ovate. Cuticle covered with spines. Anterior end 
possesses tentacles as well a.s a sucker on the ventral surface. Oral 
aperture on the ventral surface, removed from the anterior or the posterior 
extremities. Oral sucker absent. A weH developed muscular pharynx 
present. Intestinal caecum simple, sac-shaped. Testes t,vo, smooth 
contoured. Cirrus-sa.c at the posterior half, towards the left side of the 
body. Ovary smooth contoured, anterio~ to the testes. Vitelline glands 
in two groups, in the a,nterior half of the body and are either separate 
or may meet together forming an arch. Excretory vesicle simple, a 
tubular sac-

Type species : 
syns. 

Bucepkalu8 polymorphu8 Baer, 1827. 
Distoma campanula Dujardin, 1845. 
Gasterostomum jimbriatum Siebold, 1848. 
Gasterostomum laciniatum ]\{olin, 1859. 
Bucepltalus elegans Woodhead, 1930. 
Bucephalus varicu8 Manter, 1940. 

The following species of the genus bave been recorded, so far, from 
the Indian region :-

(1) Buce.phalus tridentic~tlar'l'a Verma, 1936. 
(2) B. aoria Verma, 1936. 
(3) B. jagannathai, ,rerma, 1936. 
(4) B. indicus Srivastava, 1938. 
(5) B. gangeticus Srivastava, 1938. 
(6) B. barina Srivastava, 1938. 

They can be distinguished by the following key :­
Key to India Species, o,l Genus Bucephalus.-

(1) Tentacles four in number 
Tentacles more than four in number 

(2) Tentacles five in number 
Tenta.cles more than five in number 

(3) Tentacles six in number 

B. gangeticz£.9. 

2. 
B. barina. 
3. 
4. 

Tentacles more than six in number 5. 
(4) Tentacles with two lateral processes • B. inaicus. 

Tentacles with a single inwardly directed process B. jagannathai. 
(5) Tentacles eight in number B. tridenticularia~ 

Tenta.cles more than eight in number • B. aoria. 

1. Buchephalus tridenticularia Verma, 1936. 
Dawes, B. (1946). The Trematoda. Cam. Univ. Press., Lond : 192 .. 

(TEX'r-FIG. 1.) 
Srivastava, H.D. (1938) Indian J. vet. Sci. 8(4) : 321. 

Specific diagnosis: Bucephalus Baer, 1827; with Generic 
cha racters. 

Body elongate, anteriorly narrower; length 1·07 -1·75;* gr~atest 
width, in the region of pharynx, 0·38-0·46. Anterior sucker prominent, 

* All measurements in this paper are given in millimetres unless otherwise sta·ted. 
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0-125 in diameter, subterminal, with eight, arrow, bead-lil<e -tentacles, 
having 2 lateral processes on opposite sides of the main stem; 0-026 Jong 
0-013-0·016 broad. Pharynx 0-08-0-11 in diameter, at one-third 
length of body from hinder end. Intestinal sac anteriorly directed, 
0-16-0-38 long, reaching middle of body. Ovary 0-15 in diameter 

-eb. 

TEXT-FIG. 1.-Buceplzalu8 irideniicu.laria: entire specimen; ventral view (after 
Verma). 

C8, Cirrus sao; eb, Excretory bladder; ep, Excretory pore; i, Intestine; 0, 

Ovary; ~, Anterior testis; t2 , Posterior testis; te, Tentacle. 

globular, right sided, situated just ahead of equatorial line or beside 
intestinal sac. Uterine coils in mid-vitellarial field, bet,veen posterior­
testis and anterior level of vltellaria. Vitelline follicles minute, 0-018-
0·02 in diameter, extending from front margin of intestine or ovary 

. to midway between intestine and a.nterior sucker, numbering 14-20 
on 'each side. Testes oval, larger than ovary, anterior one behind ovary, 
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0·14--0·2 X 0·12--0·16 ; posterior far behind to right of cirrus sac, 0·13-
0·19 X 0·15-0·18. Cirrus pouch large, on left side, 0·29-0·53 long, 
0·07--0·12 broad. Genital pore ventral, 0·05-0·15 fronl posterior end. 
Eggs light yellow, 0·0189-0·020 X 0,013-0·015. Excretory bladder 
elongated, broadly tubular. Excretory pore postero-terminal. 

Host-Aoria aoria=lJlac1"ones a.or~·a, Day and Ao·ria seenghala= 
Macrones seenglzala, Day. 

Habitat.-Small intestine, binder region. 
Locality .-Allahabad, India. 

2. Bucephalus aoria VerIna, 1936. 

(TEXT-FIG. 2.) 
Dawes. B. (1946). The Trematoda. Camb. Univ. Press., Lond.: 192. 

Specific diagonosis :-Bucephalus Baer, 1827, with Generic 
cllaracters. 

Size small, shape elongate, slightly brcader ahout its middle, 
measuring 0·8-1·0 in length and 0·25-0·27 in maximum width, in 
unpreserved state. Length in preserved specimens 0·5-0·6. Anterior 
sucker placed ventrally measuring 0,118-0·14 in diamteter, bearing along 
its latero .. dorsal margin 14 .. 22 short processes or fimbriae. Pharynx round, 
situated behind the middle of body, diamter 0·6. Oesophagus short. In­
testine sac-like, directed anteriorly or dorso-laterally, measuring 0·125 
in length and 0·05-0-067 in breadth in life. Ovary round, lying about 
the middle length of the body towards the right side, measuring 0·06-
0-08 in diameter. Vitelline follicles arranged jn two compact masses, 
one on each side of the body, extending from the level of anterior nlargin 
of ovary to midway between it and the sucker. They are minute, 
varying 16-20 in number on each side, measuring 0·01-0·014 in 
diameter. Testes nea.rly oval or somewhat triangular in outline, nearly 
as big as the ovary, varying in position; the anterior situated closely 
behind the female gonad and measuring 0·06 X 0-04, the posterior 
lying on the same side as the anterior, separated from it by a distance 
nearly equal to half its length or lying on the opposite of the body, with 
the pharynx intervening betwePll it and the anterior testis. I t measures 

0·05-0·08 X 0·04-0·06. Cirrus sac nearly equal to one fourth the body 
length. Genital sinus large, with the bifid muscular tongue inside, 
surrounded by a narrow circle of unicellular glands. Genital pore sub­
terminal. Egg light yellow' in colour, 0·012 .. 0·0] 6 X 0'0106-0·011 in 
size. 

Host.-Aoria a01"ia= ... ~fac'rone8 aoria Day. 
llabitat.-Small intestine. 
Locality.-Allahabad. 

Species created provisionally by Verma (1936). 

3. Bucephalus jagannathai Vernla, 1936. 

(TEXT-FIG. 3.) 
Srivastava, H.D. (1938), Indian J. vet. Sci. 8 (4): 320. 

Specific diagnosis. : Buceplialus Baer, 1927; with Generic characters. 
In balsammounts 1·1-1-7 long hyO·42-0·54 broad, jn region of 
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ovary or intestine. Sucker shallow, ventro-terminal, usually scoop shaped, 
0-166 .. 0-193 X 0-11-0-17 Cephalic tentacles six, each 0-7 -0-9 long 
and 0-016-0-017 broad near middle, where it gives off a short lateral 
process. Pharynx equatorial, feeble, Fartly or wholly overlapped by 
ovary and sh~ll glands, 0 .. 17 in diameter. Intestine sac like, short, 
0-15-0-17xO.117-0"126 in size, bent over oesophagus. Gonads packed 

--tee 

$3.---------

TEXT·l!~la. 2. Bucephalus aoria; entire specimen, ventral view (after Verma). 
C8, Cirrus sac; e, Egg; gs, Genital sinus; i, Intestine; 0, Ovary; tt, Anterior 

testis; t2, Posterior testis; ie, Tentacle; vj, Vitelline follicles. 

together, usually overlapping one another, mostly in third fourth of body. 
Ovary 0·42-0-84 in diameter, lateral to intestine, near commencement 
of third quarter of body_ lJterine coils extend from near genital atrium 
to anterior level of vitellaria. Vitellaria lateral, at somewhat unequal 
levels, in second quarter of body; follicles In.rge, rounded, 0·042-0·058 in 
diameter, 14 .. 15 in number on the ovarian side, 16-17 on the 'other. 
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Testes larger than ovary, partiy overlapping one another, along inner 
,side of anterior half of cirrus sac: anterior 0-18-0-23 in diameter, in 
close contact with ovary or slightly overlapping, posterior smaller than 
or nearly equal to anterior. Cirrus sa.c 0·38 ... 0-55 X 0 0 08-0-11, sickle 

eb.-- . 
~ 

yfr,--
~ 
~ 

\ 

• • 
• • • . 

* . • c 

• 
"t.- --

01mm. 
-fj 

b. 
~ 

-t-1 
CS.-

--t2 

Jft.--------~~~A 
ru. 

TEXT*FIG. 3.-Bucephalu8 jagannathai; a. entire specimen, ventral view; b. CcphaJie 
part of same showing tentacles (after Verma). 

C8, Cirrus sac; eb, Excretory bladder; ga, Genital atrium; gt, Genital tongue 
i, Intestine; sg, Shell glands; t1, Anterior testis; ' 2, Posterior testis; 'lif, Vitelline 
follicles. 

shaped, about one third as long as body, to level of front margin of 
anterior testis. Genital atrium 0'126-0-18 in diameter, 0·09-0-134 
ahead of hind end. Genital tongue well developed, muscular, protrusible 
beyond genital pore. Genital pore ventroterminal, leading into atrium 
by short sinus. Excretory bladder broadly tubular, to midway between 
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vitellaria and ~ucker ; pore postero-terminal. Eggs numerous, light to 
deep yellow, broadly ova], 0·0186-0·0199 X 0·0116-0·0133. 

Host.-Spotted mackerel, Cymbi1tm guttatum (Bl. & Sehn.). 
Ilabitat.-Lo\ver intestine. 
I.JocaIity.-Puri, Bay of Bengal. 

4. Bucephalus indicus Srivastava, 1938. 

(TEXT-FIG. 4: a,b.). 
Specific diagnosis: Bucephalus Baer, 1927, ,vith Generic 

characters. 

Body elongate, somewhat cylindrical, with bro.adly rounded ends 
studded with minute backwardly directed spines, more closely set in the 
anterior part of the -worm, measuring 1·4-3·2 in length and 0·28-0·68 
in maximum breadth (across the level of the pharynx)_ Anterior sucker 
measuring 0·16-0·36 X 0·14-0-24, with a crown of six well developed 
and contractile tentacles, having a broad triangular base an~ two fairly 
well developed lateral processes on either side. Pharynx circular, 0-08-
0-14 in diameter, situated in midline, at about the middle posterior third 
of body length. Mouth ventral. Oesophagus bottle shaped, 0-06-
0-18 in length .. Intestine simple, ovoid sac, measuring 0·24-0·4 X 0·12-
0-2, extending forward from pharynx to anterior level of ovary. Testes 
two, varying in size and shape, situateQ. tandem on left side, separsJted by 
uterine coil and the vitelline duct of right side, usually in the first two 
third of the posterior third of body. AnteJ;ior testis 0·14-0·32 xO·12 
-0·32. Cirrus sao elongate, oval, measuring 0·3-0·5 X 0-06--0-2, 
extending anteriorly almost to the level of the anterior limit of the 
posterior testis, enolosing a small ovoid vesioula scminalis, measuring 
·06-0·14X 0·04-0·12 and spindle shaped. Pars prostatioa 0·16-0·36X 
0·14-0-1 in size, surrounded by pl~ostate glands and a narrow ductus 
ejaoulatorius, measuring 0·06-0·14 in length, having a outioular lining 
and opening into a roughly triangular genital sinus, at the base of the 
tongue like struoture, known as genital tongue or cone. Genital sinus 
surrounded by numerous gland oells. Genital pore subterminal on the 
ventral surfaoe, a little in front of the hinder end. Ovary spherioal, 
0-1-0·26 in diameter, lying at the junotion of seoond and posterior 
third of body length, olose in front of anterior testis, separated from it 
by the oompaot shell gland oomplex and vitelline duot of left side. Shell 
gland oomplex lies between the left body wall, ovary and anterior testis. 
Laurer's oanal small, starting from the oviduot just before it reoeives 
the oommon vitelline duct. Vitelline glands oomposed of small and 
compaot, pear-shaped or oval follicles, arranged roughly in pairs along 
eaoh side of the body, extending longitudinally from the anterior margin 
of ovary to first third of body length, aggregated into a oompaot mass 
in oontraoted speoimens. Initial part of uterus . runs baokward and 
passing between the two testes, orosses oVer to the opposite side, oon­
tinuing anteriorly into an irregular coil upto the first sixth of the body 
length and then turning backwards, opening into the genital sinus. It is 
full of light yellow coloured eggs. measuring 0·O~3-0·027X 0·014 in size, 
oval in shape, with a small knob at one end. . 
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Exoretory bladder straight, tubular, extends from a little in front 
of the anterior limits of the vitellaria to the excretory pore, situated 
olose to the genital opening. 

The speoies resembles B. jagannathai, in its number of tentacles, but 
differs from it in most of its charaoters e.g. shape of body, shape and 
oharaoter of tentacles, extent of cirrus sac, vitellaria and uterus and 

...... ·.....::---exy. 

m. 

~ .:~ . ...... .~ .:.: . -.. . 
.:-:. 

b. 
TEXT-FIG. 4.-Bucepllal?ls 'indicu8 ; a. entire specimen; b. cephalic tentacles, enlarged 

(after Srivastava). 
cs, Cirrus sac; ex. V., Excretory vessel; i, Intestine; rJJ, mout.h; OV, Ova.ry 

t, testes; vit, vitellaria; v.d., VitAlline duct. 

topography of gonads, besides difference in measurements. It resembles 
slightly B. tridenticula'ria in the nature of its tentacles, topography of 
gonads, extent of vi tell aria and shape of exoretory bladder, but differs from 
it in the number of tentaoles, antorior extent of cirrus sao and vitel1aria, 
s~ape of anterior suoker and the difference in the size of the various organs. 

Host.-Macrones seenglzala Day. 
Habitat.-Intestine. 
~oca1ity.-Rivers, the Ganges and the Jumna, winter months, 

Allahabad, (India). 
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Specific 
characters. 

Records oftke Indian Mus6um. 

5. Bucephalus gangeticus Srivastava, 1938. 
(TEXT-FIG. 5.) 

Srivastava, H.D. (1937), Proc. Indian Sci. Oongr. 24: 298. 
diagnosis: Buoopkalus Baer, 1827, with 

[VOL. 51, 

Generio 

Body elongate, almost uniformly broad, measuring 1·76 X 0·38, covered 
with minute, baokwardly directed spines. Anterior suoker situated 

mi.---
E:it~~~ 

ex.bt.·---

'TEXT-FIG. 5.-Bucephal·u8 gangetic'U8; entire specimen (after Sri\Tastava). 
c.t., Cephalic tentacle; ex. bl., Excretory bladder; g.!., Genital funnel; mt. 

Metraterm. 

subterminally, on the ventral side, measuring 0-2 in diamet~r, with a 
-dorsal orown of four oylindrioal and highly oontraotile tentaoles, measuring 
0·08 X 0·02 in size, studded with minute pointed spines. Pharynx small, 
spherioal, 0·06 in diameter, situated in the middle of body length, leading 
'posteriorly through a very short and narrow oesophagus into a saccular 
intestine, measuring O·2xO·14. 
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Testes tandem, situated to the right of the median line, in the posterior 
half of body. The posterior testis is situated at one sixth of body length 
from the posterior end, measuring 0·18 X 0·14 in size, separated from the 
anterior by the uterus, measuring o· 22 X 0·18. Cirrus sao is an elongated 
tubular struoture, measuring 0·74 X 0·14, extending anteriorly upto the 
posterior end of intestine, enclosing a well developed, ovoid, vesioula 
seminalis, measuring 0·16 X 0'10; a long pars prostatioa, measuring 
oQ·4 X 0·1, surrounded by prostate gland cells and a short and narrow 
duotus ejaculatorius, measuring 0·1 in length and opening into the genital 
.sinus, at the base of the genital tongue or cone. Genital sinus is surround­
-ed by gland cells whioh secrete the wall of spermatophore. Genital 
pore is situated at the posterior end, very olose to the exoretory pore. 
Ovary pear shaped, situated in the space between the anterior third 
-of the anterior testis, posterior half of intestine and the right body wall, 
measuring O·16XO·10. Metraterm small and tubular. Shell gland com­
plex between the two testes and the righ.t body wall. Laurer's oanal 
·present. Vitellaria oomposed of small, rounded follicles, arranged longi­
tudinally on the lateral sides of the body, beginning from a little in front 
of the pharynx to the anterior fifth of body length. Uterus well 
developed, oontaining a large number of oval eggs, measuring 0·015-
~-023 X 0-0076-0095. 

Exoretory bladder long, tube, extending from anterior fifth of body 
length to the'posterior end, opening, close to the genital pore. 

This speoies resembles, Gasterostomum sp. of Linton, 1910 from the 
·gut of Sphyraena barracuda, in the number of its tentaoles but differs 
from it in most of its r.haraoters e.g. shape of body, topography of gonads, 
position of vitellaria, extent of uterus, cirrus sao, besides differenoes in 
measurements. 

Host.-Macrones seenghctla Day. 
Habitat.-Intestine. 
Looality.-Allaha bad (India). 

6. Bucephalus barina Srivastava, 1938. 

(TEXT-FIG. 6.) 
Specific diagnosis: Bucephalus Baer, 1827 ; with Generic 

,-characters. 
Body measures 1·52-2·8 in length and 0·5-0·68 in maximum width 

~(across the middle of vitellaria) , covered with very fine, backwardly direc­
ted spines. Anterior sucker a fairly muscular structure, measuring 0·14-
-2 X 0·12-0·22, bearing on its antero-dorsal surface a crown of five tentaoles, 
measuring 0·076-0·084 X 0·019-023, with a number of small rose-thorn 
.shaped processes or hooks, arranged radially round their basal halves. 
Pharynx small, transversely oval, situated usually in the median line, 
:a little behind the anterior half of body. Oesophagus narrow, 0·08 
long. Intestine small, sac like, lying at level with ovary, measuring 
-0·13-0-2 X 0·1. Testes two, transversely oval, lying in contaot, one 
behind the other, on left side, close behind the cephalic half of body . 
.Anterior testis measuring 0·2-0·32 X 0·16-0·24 and the posterior 0·18-
'()-28 X 0·14-0-18_ Cirrus lies along the left side, extending forward up to 
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the level of anterior margin of poster:or testis and measuring 0·44-
0·7 X 0·12-0·2. Vesicula seminalis small, oval, 0·12-0·16 X 0·06-0·12. 
Pars prostatica 0·2 X 0·04-0·08. Prostate glands present. Dutcus 
ejaculatorius narrow, opens at the base of well developed genital tongue, 
extending into genital sinus. Genital pore sub-terminal, on ventral sur­
face, a little in front of the posterior end. Ovary lies in front of anterior 
testis, at middle of body, measuring 0·14-0·22 X 0·12-0·18, separated 
from anterior testis by a small and compact shell gland mass. Laurer's 
cana.l arising from oviduct, present. Vitellaria consist of small, rounded, 

~~~~l-exc.v. 

-ov. . 
-b. 

--!Ja. 

TEXT-FIG. 6.-Bucephalu8 barina; entire specimen (after Srivastava). 
a.s, Anterior sucker; c.s, Cirrus sac; c.t, Cephalic tentacle; e.t'c. v, Excretory 

vesicle; g.a., Genital atrium; i, Intestine; OV, Ovary; t, Testis; vit, Vitellaria'e-

follicles, arranged roughly in pairs along the lateral sides of body, extend-· 
ing from the level of ovary to the first sixth of body length. Uterus. 
well developed, contains a very large number of yellowish-brown oval 
eggs, measuring 0·015-0·019 X 0·0095-0·011, extending anteriorly up to· 
a little in front of the suckers. Excretory bladder more or less a straight 
tube, extending from the anterior limit of vitellaria to the posterior end. 

The species is characterised by the number and character of its tentacles 
It resembles B. Jagannathai rather closely in its internal anatomy but 
differs from it by the number and character of tentacles, besides differ­
ences in measurements. 

Hast.-Scatophagus a·rgus Bloch. 
Habitat.-Intestine. 
Locality.-Puri, Bay of Bengal. 
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(ii) Genus Bucephalopsis (Diesing, 1855) Nicoll, 1914. 
syns. Bucephalopsis Diesing, 1853 (subgenus). 

Prosorhynchoides DoUfus, 1929. 

247 

Rudolphi (1819) described a gasterostome from Lophius piscatorius 
from Triesta, as Distoma gracilescens. Lacaze-Duthiers (1854) desoribed 
a larval form from oysters, Ost'i"ea edulis and Oa·rdium rusticum from 
Baleario Islands, off the Spanish Coast, in the Mediterranean, as Buae-
phalus haimeanu8. Diesing (1855) creat~d a subgenus, Bucephalopsis 
of the genus Bucephalu~ Baer, 1827 for Bua8phalu~ haimeanus Laoaze­
Duthiers,1854. Nicoll (1914) on the ground that since Buaephalus hai­
meanus has been proved larval form of Gaste·rostomum gracilescens raised 
the subgenus, Bucephalopsis Diesing, 1855 to the generic rank with 
B. gracilescens (Rud., 1819) nec. Tennent 1906, as type speoies. 

Generic diagnosis: Bucephalinae Niooll, 1914; with Subfamily 
characters. 

Body usually elongate or ovate. Cuticle covered with spines. Ante­
rior end having a sucker on the ventral surface but lacking any prooesses. 
Oral aperture on the ventral surface, away from the anterior or posterior 
end. Oral. sucker absent. Pharynx present, welldeveloped and mus­
cular. Intestinal caecum simple, sac shaped. Testes two, smooth 
contoured. Cirrus sac at the posterior half, towards the left side or 
body. Ovary smooth contoured, usually anterior to testes. Vitelline 
glands in two separate groups, usually in the anterior half of body. 

Type species-B. gracilescens (Rud., 1819) nec. Tennent, 1906. 

syns. Distoma gracilescens Rudolphi, 1819 ; 

Gasterostomum gracilescens (Rudolphi, 1819). 

The following species of the genus have been recorded, so far, from 
the Indian region-

1. B. fusiformis Verma, 1936. 
2. B .. garuai Verma, 1936. 
3. B. magnum Verma, 1936. 
4. B. confusus Verma, 1936. 
5. B. minimus Verma, 1936. 
6. B. 'karvei Bhalerao, 1937. 
7. B. belonea Srivastava, 1938. 
8. B. micro cirrus Chauhan, 1943. 
9. B. sinhai Dayal, i948" 

10. B. thapari Dayal, 1948. 
11. B. macronius Dayal, 1948. 
Bhalerao (1937) regards, B. magnum Verma, 1936; B. aonfusus 

Verma, 1936 and B. minimus Verma, 1936 as synonymous to B. garuaz 
Verma, 1936. Srivastava (1938) is' inclined to accept B. magnum as 
a valid species but m.aintains that B. confusus and B. minimU8 are synony­
mous ,to B. garuai. Nagaty (1937) and Chauhan (1943) regard B. con .. 
jusus and B. minimus as synonymous to B. magnum and not to B. garuai 

3 ZSI/53 14 
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as held both by Bhalerao and Srivastava. Nagaty (1937) further points 
out that B. belonea Srivastava, 1938 shows close resemblance to B. 
soutkweZli Nagaty, 1937 and that they are obtained from the same host. 
Chauhan (1943) however, included it as a distinct species in his key to 
the valid species of the genus. 

The Indian species can be identified by the following key-

KEY TO INDIAN SPEOIES OF GENUS Bucephalopsis (DIESING, 1855 
NICOLL, 1914; after CHAUHAN (1943). 

I. Excretory bladder Y -shaped 
Excretory bladder tubular 

2. Vitelline follicles bilobed, large uterine 
coils extend on both sides of the 
body up to near the anterior 
extremity, ovary anterior to 
pharynx 

3. Distinot vesicula seminalis externa 

2 

4 

3 

present B.8inkai Dayal, 1948. 
Vesicula seminalis externa absent B. garuai Verma, 1986. 

4. Vitelline glands not extending like 
a band along the sides of the 
body 5 

Vitelline glands extending like a band 
along the sides of the body 6 

5. Cirrus sac half or more than half 
the body length B. lcarvei, Bhalerao, 1987. 

Cirrus sac less than half the 
body length B. fusiformi8 Verma, 1986. 

06. Testes situated in diagonal position, 
one on either side of the 
pharynx B. thapari Dayal, 1948. 

Testes not situated in diagonal position, 
one on either side of the 
pharynx 7 

'7. Vitellaria lie in the middle of body • B. microcirru8 Chauhan, 1943. 
Vitellaria lie in the anterior part of 

the body 8 
8. Cirrus sac extending forward up to 

the level of the anterior end of 
oesophagus beyond pharynx. 
Pharynx situated at the level 
of . posterior testis. Anterior 
testis oomparatively much 
smaller B. belonea Srivastava, 1938. 

Cirrus sac not extending up to the level 
of oesophagus. Pharynx situat­
ed near anterior portion of the 
anterior testis • B. 'fI?,ar.roniu8 Dayal, 1948. 

7. Bucephalopsis fusiformis Verma, 1936. 
(TEXT-FIG. 7.) 

Srivastava, H. D. (1938), Indian J. fJet. Sci. 8 (4): 330-332. 
Dawes, B,. (1946). The Trematoda. Lond,: 193. 

Specific diagnOSis: BucephaZopsis (Diesing, 1855) Nicoll, 1914; 
with Generic characters. 
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Body minute, fusiform; in balsam mounts length 1·24-2·52 ; greatest 
breadth, in region of vitellaria or anterior sucker, 0·39-0·84. Anterior 
:Bucker subterminal, diameter 0-17-0·245. Vitellaria compact, between 
ovary and anterior sucker, follicles 14-16 in each lateral group, onJeft 
1 or 2 more-than on right, 0·07-0·09 in diameter. Pharynx inconspicuous 

-v .... -oIt;il---ph. 

--ff· 

T.EXT-FIO. 7.-BucepnaZopsis JUlSifarmis ; entire specimen (a.fter Sriva.stava). 
a.s. Anterior sucker; g.c. Genital cone or tongue; g.s. Genital sinus; i. Intestine;. . 

l.c. L.aurer's cana.l ; o. Ovary; 08. Oesophagus; p.gl. Prostate glands; 'Ph. Pharyn~ 
p.p. Pars prostatioa; s.gl. Shell gland complex; t. Testis; 'Ut. Uterus; 'V.s. Vesl­
oula seminaIis; vt. Vitellaria. 

about middle of body, between ovary and testis, 0·07-0·084. Oesophagus_ 
short, curved. Intestine wide, O·21-0·4Q long. Ovary near ~ight 
margin, rounded, at one fourth body length from anterior end, 0·14-0·21 
in diameter. Testes roundish to ovoid; anterior to right side, equatorial 
or slightly more ahead, 0·18-0·29 X 0·26 ; posterior behind middle of body, 
either in same line as anterior or more internal, 0·16-0·25 X 0·15-0-21. 

14A 
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Cirrus pouch long one third to nearly half as long as body, reaches 
.posterior testis or more ahead; 0·46-0·7 long, 0·1-0'14 broad. Genital 
'sinus ·0·13-0·16 in diameter. Excretory bladder elongate, tubular 
or uarrow, sac like. Eggs vary in size, 0·013-0·0226 X 0·0084-0·0146. 

Host.-Eutropiichthys vacha Day (Butterfish). 

Habitat.-Intestine; once in stomach; encysted larval forms on 
liver, kidney, Dlesentery round stomach and duodenum. 

Locality.-Allahabad (India). 
The 'species resembles B. haimeanus (Lacaze-Duthiers, 1854) and 

B. ovatus Ozaki, 1928, in having the vitellaria closely aggregated but 
differs from the former specially in its fusiform body and in its testes~ 
lying on the same side of the pharynx, instead of, on opposite sides. 
From the latter it is differentiated by its longer excretory bladder and 
by the more forward position of its ovary. Leaving aside the character 
of the vitellaria, the species comes nearest to B. elongatus Ozaki, 1928 
whi.ch has a similar excretory vessel and uterus but the Japanese form 
has a quite different body form, a longer range of vitellaria and a com­
paratively longer cirrus sac. 

This species is characterised in the PQsition of its intestine which lies 
between the ovary and anterior testis. 

Srivastava (1938) collected specimens of' this parasite from the same 
host at Allahabad. His specimens resemble the type, except for differ­
ences in measurements. 

8. Bucephalopsi~ garuai Verma, 1936. 

(TEXT-FIG. 8.) 
Bhalerao, G. D. (1937). J. Helminth 15 (2): 103. 
Nagaty, H. F. (1937). Pub., Fac. Mea. Egyptian Univ. 12, : 1-172. 
Srivastava, H. D. (1938). Indian J. vet. Sci. 8 (4) : 329-330. 
Chauhan, B. S. (1943). Proc. Indian Acad. Sci., 18, 102. 
Dawes, B. (1946). The. Trematoda. Lond. : 193 . 

. ·Specific diagnosis: Bucephalopsis (Diesing, 1855) Nicoll, 1914; 
with Generic characters. 

In balsam mounts: body medium sized, with nearly parallel lateral 
ma~gins, broadly rounded anteriorly; length 5·73-6·20 ; greatest breadth, 
1-38-1-90. Anterior sucker sub-terminal, at times slightly broader than 
long, 0-56-0'69 in diameter. Vitellaria not compact, follicles extending 
from ovary to anterior sucker large, bilobed or paired; 12-14 groups 
on the right, 14-18 on left; largest roundish follicles 0-25 X 0'21, elongated 
ones 0-252 X 0-1008, average sized ones 0·168 X 0·134. Pharynx in 
f~ont of middle of body, conspicuous, 0·25-0·2938 X 0·336. Oesophagus 
dIstinct, narrow, anteriorly directed. Intestine doubled upon the 
oesophagus and pharynx, elongated saccular or tubular, 0·88 X 0-168-
1·26 X 0-335. Ovary pear sltaped, right-sided, a little behind one-third 
of body length from anterior end, 0·67 X 0·29-0·58 X 0~39. Anterior 
testis varia.ble in form and outline, usually rounded and regular, anterior 
to right of median line, behind middle of body, 0·68xO·48-0·756.xO·463 ~ 
posterior, more centrally placed, behind anterior, 0·588 X 0·42 .. 0·67 X 
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-()·547.. Cirrus pouch short, 'not reaohing posterior t~stis, about one fifth 
as long as body, 0·6 X 0·3-0·924 X 0·35. Seminal vesicle short~ narrow. 
()·151 X 0-042. Eggs, 0·226-0·239 X 0-0146-0-173. Excretory bladder wide, 
filling the whole body, Y -shaped. 

Host.-Pseudotropius garua Day. 

Habitat.-Intestine, posterior part and rectum; encysted larval 
forms in gonads, liver and on mesentery .. 

Locality.-. Allahabad (India). 

• 1.---

ov. .... 

... exe.v. 

.. 

TEXT-rIO. 8.-Bucephalopsis garuai; ,entire specimen (after Srivastava.). 
a.8. Anterior sucker; c.s. Cirrus sac; e.tc. v. Excretory vesicle; g.a. Genital 

atrium; g.p. Genit.al pore; -i. Intestine; av. Ovary; ph. Pharynx; sl.gl. Shell 
gland; t. Testis; V.B.. Vesicula seminalis; 'l-,it. Vitel1aria; vit.d. Vitelline duct. 

The species is characterised specially by having Y-sbaped excretory 
bladder, bilobed nature of vitelline follicles, comparatively small seminal 
vesicle and c~ pouch and character and disposition of uterine coils. 
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Sr:ivastava (1938) records it from the intestine of SiZundia gangetica 
Cuv. & Val., from Allahabad.· He found that this fish was nearly 
always infested with these flukes and .the infestation was often found· 
to be very heavy, the number of parasites from a single host varying 
from 20 to 860. Specimens in his collection differ slightly from Verma's 
in measurements, number of vitelline follicles and the anterior extent of 
vitellaria, in the shape of excretory bladder and absence of a muscular 
sphincter around the genital pore. Bhalerao (1937) regards B. magnum, 
B. confusus and B. minimus as synonymous to B. garuai. Srivastava· 
(1938) however thinks, B. magnum as a valid species- but regards B .. 
confusus and B. minimus as synonymous to B. garuai. Nagaty (1936),. 
Chauhan (1943) and Dawes (1946) however r~gard B. confusus and 
B. minimus as synonymous to B. magn'um and not B. garuai Verma. 

9. Bucephalopsis magnum. Verma, 1936. 

(TEXT-FIG. 9.) 

Bhalerao, G. D. (1937). J. Helminth 15, arab (2) : 100-101. 
Nagaty, H. F. (1937). P'Ubl. Fac. Mea. Egypt. Univ. 12 : 1-172. 
Srivastava, H. D. (1938). Indian J. vet. Sci. 8 (3)": 333. 
Chauhan, B. S. (1943). Proc. Indian Acaa. Sci. 17, arab: 102. 
Dawes, Ben (1946). The Trematoda, Lond. : 193. 

Specific diagnosis: BucephaZopsis (Diesing, 1855) Nicoll, 1914;' 
with Generic characters. 

In balsam mounts, body ovo-oblongish, broadly rounded at both extre­
mities, of large size; length S·0-10·0, greatest breadth about middle, 
4·2-4·8. Anterior sucket 0·30-0·40 behind anterior end, 0.84 in diameter. 
Vitellaria from level of pharynx to some distance behind anterior sucker, 
midway between median line and side of body; folllales small, round, 
separate from one another, size 0·26xO·126-0·~34xO·11, number 13 .. 16 
on right, 17-18 on left. Pharynx conspicuous, in middle of body, 0·46-0·5 
in" diameter. Oesophagus short. Intestine very wide, broadly oval, back­
wardly directed, 1·6 long, 0·9 broad. Ovary globular or pear shaped, 
on right side of intenstine, near equatorial line, 0·S8 in diameter. Testes 
large, rounded, anterior to. right of median line, 0·9-1·0 in diameter; 
posterior, either on median line or slightly to left of it, smaller than 
anterior, 0·75-0·84 in diameter. Cirrus sac less than one-fourth as long 
as body, 1-4-1·6 x 0-3-0'45. Uterus nearly confined to posterior half 
of body, coils mainly on left, cross from left to right and vice versa between 
hind testis and cirrus sac_ Genital atrium 0·42-0·5 in diameter, both 
metraterm and genital sinus surrounded'by numerous gland cells. Genital 
pore subterminal. Excretory bladder Y-shaped. Eggs, 0·026-0·0~8X 
0·0167 -0·028. 

Host.-Pangasius buchanani (Cuv. & Val.). 
Habitat.-Large intestine. 
Locality.-Allahabad (India). 
The species resembles B. garurai in the shape of exoretory·bladder. 
Srivastava (1938) collected specimens of this parasite from the intes-

tines of Silundia gigantica Cuv. & Val. at Allahabad. He obtained 
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only two specimens from the int~stine of one out of more than 150 intes­
tines of hosts. They differ from specimens of Verma, besides in measure­
ments, in the anterior extent and conflagration of vitellaria, and in 
the size and shape of cirrus sac. 

Bhalerao (1937) ,regards B. magnum as synonymous 'to B. garuai. 
From the study of the collection in the possession of Srivastava (1938). 
he is inclined to accept B. magnum as valid species. Nagaty (1936), 
Chauhan (1943) and Dawes (1946) are in agreement with this, view. 
Dawes (1946) further regards B. confusus Verma, 1936 and B. minimus 
Verma, 1936 as synonymous to B. magnum Verma. 

. 
~~.,-~~~~~~~~~~ 

~.~,.,.,.~ ~:':~-l-Ir;"'!I:~ft-fb. 
~~ ~ ... ~ .... ~~~:~vtt. r!t. 

-exc.v. 

TBXT-J'IG. 9.-Bucephalopsis rnag'n'lt-m; entire specimen (after Srivastava). 
a.8. Anterior sucker; c.s. Cirrus sac; exc.v. Excretory vesicle; g.p. Genital 

pore; i. Intestine; OV. Ovary; ph. Pharynx; 8h~gl. Shell gland; t. Testes; 
vito Vitellaria; vit.d. Vitelline duct; V.B. Vesicula seminalis. 

10. Bucephalopsis confusus Verma, 1936. 

(~EXT-FIG. ,10.) 

Bhalerao, G. D. (1937). J. Helmint 15 (2) : 103. 
Nagaty, H. F. (1937). Publ., Fac. Med. Egypt. Univ. 12: 1-172. 
Srivastava, He D. (1938). Indian J. vet . Sci. 8 (4) : 333. 
Chauhan, B. S. (1943). Proc. Indian Acad. Sci. 17 : 101. 
Dawes, B. (1946). The Trematoda, Lond. : 193. 
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Specific diagnosis: Bucepkalopsis (Diesing, 1855) Nicoll 1914; with 
Generic characters. 

Body spiny, thick, cylindrical in life ; oval,' on fixation under press~e. 
In balsam mounts, length 4-0 .. 6 .. 5 ; greatest breadth 0·5-0·71. AnterIor 
sucker 0·67 in diameter, with a wide cavity. Pharynx distinot, near 
middle of body, 0-3 in diameter. Oesophagus short, 0·1-0-15 long. 
Intestine antero-posteriorly directed, in third ~ixth of ~ody, ?·S8XO-4• 
Ovary round, right-sided, nearer body margm than IntestInal wall, 

TEXT-Fla. lO.-Bucephalopri8 Con/U8U8; entire specimen, <lorssal view (after Verma). 
a.B. Anterior sucker; ge. Unitellular glan(l cells; Ie: Laurer's canal; o. Ovary ; 

'"t. a.nterior testis; t2• Posterior testis; fl. Uterus. 

larger than or nearly equal to testes, behind equa~rialline or just touching 
it, O·336-0·46xO·~06 .. 0·40. Uterine coils few, mostly on left, to midway 
between pharynx and sucker, internal to vitellaria. Vitellaria from level 
of anterior border of pharynx to level of posterior border of sucker; 
follicles small, rounded, 13 .. 15 on right, 17 or 18 on left, 0-08 in diameter, 
or 0-lxO·075. Testes variable in shape, usually smaller than ovary, 
anterior to right of median line, 0-25-0·38 X 0-26-0-27 ; posterior to left 
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·of median line, 0·25-0·294 X 0·21-0·294. Cirrus sao curved, one-sixth 
.as long as body; 0·67-0·84 X 0·21-0·25. Seminal vesicle indistinct. 
Vas deferens inside cirrus sac, with thicker muscular walls. Gland cells 
numerous, round anterior sucker and genital atrium. Genital pore 
subterminal or ventral, 0·12-0·18 ahead o( posterior end. Excretory 
bladder large, Y -shaped. Excretory pore terminal, separate from the 
.genital aperture. Eggs yellowish, 0·0199-0·0239 X 0·0146-0·0159. 

Host.-Pangasius buchanani and Silundia gangetica Cuv. & Val. 
Habitat.-Terminal part of small intestine and rectum. 
Locality.-Allahabad (India). 
Bhalerao (1937) and Srivastava (1938) regard this species as synony­

mous to B. garuai. Nagaty (1937) and Chauhan (1943) however, regard 
it as synonymous to B. magnum. Ben Dawes (1946) also mentions 
it as synonymous to B. magnum Verma, 1936. 

11. Bucephalopsis f:!1inimus Verma, 1936. 
(TEXT-FIG. 11.) 

Bhalerao, G. D. (1937). Ind. J. 'Helminth. 15 (2) : 97·124. 
Nagaty, H. F. (1937). Publ. Fac. Med. Egypt. Univ. 12: 1-172. 
Srivastava, H. D. (1938). Indian J. vet. Sci. 8 (4) : 113-118. 
Ch~uhan, B. S. (1943). Proc. Indian Acad. Sci. B 17: 101. 
Dawes, B. (1946). The Trematoda, Lond.: 193. 

eb.--

-eb. 

0.--

. 'II. 
f,,:"--lfiI"~~"-~ .... , 

TEXT-no. 11.-Buceph41opais minim,u8; entire specimen, ventral view (after Verm.a). 
eb • Excretory bladder; o. Ovary; t1• Anterior testis; tao Posterior testls 
'It. Uterus. 
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Specific diagnosis: Bucephalopsis (Diesing, 1855) Nicoll, 1914 ~ 
with Generic characters. 

Small sized body, like thick spindle, anterior end broader than 
posterior. Cuticular spines feeble. Length 3·0-3·36, greatest breadth,. 
about middle, 1·2-·147. Vitelline follicles minute, 0·0588 in ·diameter, 
or 0·059 X 0·042, from pharynx to near hinder margin of sucker. Pharynx 
on ~quatorial line, 0·21-0·25 in <:liameter. Intestine sac like, 0·75 lon~ 
Ovary smaller than testes, right-sided, posterior to pharynx2 0·168 X 
0·126. Shell gland variable in position, either behind or in front of 
ovary. Testes ovoidal, larger than ovary; anterior 0·277 X 0·142 near­
anterior limit of. posterior third of body; posterior, more behind., 0·21 X 
0·168. Cirrus sac nearly straight, very small, one-eighth to one-ninth. 
as long as body, 0·378 X 0·126. Genital tongue broad, triangular. Excre­
tory bladder Y -shaped, with very long descending arm. Excretory 
pore subterminal, separate from genital aperture. Eggs, 0 .. 0226-0·0239 X 
0·0133-0·0145. 

Host.-Pseudotropius garua Day. 
Habitat.-Large intestine. 
Locality .-A llahabad. 
Bhalerao (1937) and Srivastava (1938) ~egard this specios as synony­

mous to B. garuai. 
Nagaty (1937) and Chauhan (1943) however regard it as synonymous 

to B. magnum. Ben Dawes (1946) mentions B. minimus as a synonym.. 
to B. magnum Verma, 1936. 

12. Bucephalopsis karvei Bhalerao, 1937 

(TEXT-FIG. 12.) 
Manter, H. W. and Van Cleave, J. H. (1951). Proc. U.B. ~t. Mus. 101: 318. 

Specific diagnosis: Bucephalopsis (Diesing, 1855) Nicoll, 1914; 
with Generic characters. 

Body inversely pear shaped. Length '0·5-0·965. Maximum 
breadth 0·27-0·57. Cuticle covered with spines. Anterior sucker 
subterminal. Pharynx large, muscular, situated at about the posterior 
third of body. Oesophag~s long and slender. Intestine almost round, 
with thick walls. Excretory bladder tubular. Testes almost tandem, 
to the right, close to intestine, anterior one usually larger. Cirrus sac 
to the left, larger than half the length of the body. Ovary to the right~ 
antero-Iateral to intestine, occasionally partially overlapping anterior 
testis and vitelline gland of the right side. Vitellaria antero-Iateral, 
compact groups, round or elongate. Uterine coils on the left side of 
the body. Eggs, 0·018-0·0215 X 0,,009-0·013. 

Host.-Belone cancila. 
Location.-Intestine. 
Locality.-Poona, India. 
Manter and Van Cleave (1951) think that their species, Bucephalopsis 

labiatus Manter & Van Cleave (1951) is most similar to B. karvei Bhalerao, 
1937 from Belone sp. from the Indian Ocean. They observe that the 
two species agree in having small body size, mouth posterior to mid-body 
and cirrus sac reaching anterior to mid-body but differ in that B. karvei, 
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has vitellaria in two widely separated groups, does not have a recurved. 
oaecum, laoks the preoval lip and has smaller eggs. 

They further observe that B. magnacetabulum Nagaty, 1937 from 
Belone ohoram, in the Red Sea resembles and differs from B. labiatusin 
in the same respeots exoept that its cirrus sao is relatively shorter. They 
belieye it may be found that B. karvei and B. magnacetabulum are a single 
specIes. 

They also make an interesting observation that the occurrenoe in 
Belonidae of species of trematodes apparently most similar to a species 
oocurring in sinistral flat fishes (Bothidae) suggests the host distribution 
of the speoies of Steganoderma (Manter, 1947). Neither the ecology nor 
the phylogeny of these families of fishes indicates any relationship that 
would be suggested by their' treamatode parasites. 

fP'C:--

de.-

. 
~,,",.~-·oIl---l/. 

-":::'~-.-l-:-:,,,,:,,,:,,: --.!It. 
~ .. . --g.ru. 

T~T·nG. 12.-Bucephalopsis lcan'ei ; entire specimen, dorsal view (after Bhalerao). 
d.e. Ductus ejaculatorius; e.p. Exeretory pore; g.a. Genital atrium; g·fe 

Genital pore; g.t. Genital tongue; i. Intestine; p, Pharynx; p.c.~Prostatlo 
cells; p.p. Pars prostatica; V.B. Vesicula seminalis. 

13. Bucephalopsis belonea Srivastava, 1938. 
(TEXT-FIG. 13.) 

Specific diagnosis: Bucephalopsis (Diesing, 1855) Nicoll, 1914; 
·with Generio ·oharacters. 
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Body pear shaped, with broadly rounded anterior end and a narrow" 
pointed, posterior end, studded with very minute spines, measuring-
1~68-2.5 length ·and 0-82-1-2 maximum breadth (across the level of 
ovary). Anterior sucker large with diameter 0·3-0-4, ventral, situateq 
at the anterior end. Pharynx muscular, surrounding mouth, 0-1-0·12 
in diameter, situated in the median line, at the junction of the middle an<i 

-ute 

0.-. 

--v.J. 

-l---

ex. bt.;. ---
--!fe. 

----;!Is. 

TEXT-FlG. 13.-Bucepkalop8i8 belonea ; entire specimen (after Srivasta.va.). 
(1.8. Anterior sucker; e:t;.bl. Excretory bladder ; g.c. Genital tongue; g.I 

Genital sinus; i. Intestine; o. Ovary; 08. Oesophagus; p.p. Pars prostatica; 
p.gl. Prostate gla.nds; ph. Pharynx; 8.gl. Shell gland complex; t. Testes; 
ut. Uterus; 11.8. Vesicula. seminalis; vi. Vitellaria. 

posterior third of body. Oesophagus straight narrow tube, 0·2-0-25· 
in length. Intestine sac shaped, 0-26-0-35 X 0-14-0-2 in size, situated 
in the median line, at the level of anterior testis. Anterior testis, .0-24-
0-4xO·14-0·26 in size, situated obliquely in front of posterior testis, 
between the right body wall, posterior half of ovary and the shell gland 
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aomplex. Posterior testis 0·42-0·6 X 0·24 .. 0·3 in size, situated between 
the pharynx and right body wall, extending from the last quarter of 
body to the level of the posterior margin of the intest·ine. Cirrus sac 
highly developed, 0·66-0'9 X 0·2-0·3, extending forward up to the level 
of the anterior end of oesophagus and enclosing a vesicula seminalis, 
0·2..:0·3 X 0·14-0·2 ; pars prostatica surrounded by gland cells, 0·36· 
0·54 X 0·1-0·15 and a narrow ductus ejaculatorius, 0·1-0·15 long. Genit.al 
tongue extends into funnel shaped genital sinus, opening ventrally, 
a little behind the p~sterior end. Ovary 0·26-0·32 X 0·26-0'3, pear 
shaped, situated to the right of the medi~n line, extending from the 
leve of the middle of anterior testis to first quarter of body length_ 
Shell gland oval, compact; lying immediately behind ovary. Lauree s 
canal short arising from oviduct. Vitellaria large, rounded follicleE._ 
arranged longitudinally in pairs, on the lateral sides of the body, extending 
from the level of the middle of ovary to that of the anterior sucker. 
Uterus extends forward up to' the anterior limit of vitellaria, containing 
a large number of light brown eggs, 0·034-0·036 X 0·011-0·013. Excre· 
tory bladder as in B. karvei. . 

In its systematic relationship the species stands nearest to B. karvei 
It resembles it, in the shape of b~dy, excretory bladder, genital pores, 
and the position and extent of vitellaria but differs from it in being twice 
its size; anterior extent of cirrus sac, which stops at the posterior level 
of anterior testis. 

Host.-Belone strongylina V Hasselt. 
Habitat.-Intestine. 
Locali:ty.-Allahabad. 
Nagaty (1937) states that this species is obtained from the same 

host as B. southwelli and Chaunan (1943) states that the two species 
:resemble rather closely. 

14. Bucephalopsis microcirrus Chauhan, 1943. 

(TEXT-FIG. 14.) 

Specific diagnosis: Bucephalops1:S (Diesing, 1855) Nicoll, 1914; 
with Generic characters. 

Body with spines, very much elongate, with a slightly tapering 
anterior end, broadly rounded posterior end. Almost all the important 
organs of the body are contained in - the posterior half. Body length 
1·71, width 0·12 m~ximum (in the region of testes). Anterior 
sucker oval, subterminal, 0·016 xO·04, with 'Cytogenous organ' of 
Tennent (1906) and,' Penetration organ' of Woodhead (1929) present. 
Mouth .simple, inconspicuous, ventrally situated at a distance of 0·9 
from anterior end. Pharynx small, compact, globular and muscular, 
·0-222 xO·03. Oesophagus a narrow, thin, straight tube, 0·075. Intestine 
ovoid, very thin walled, 0·1 xO·055 in size. Testes two, globular, post 
ovarian, median, tandem and separate; the anterior slightly larger 
than posterior, 0-075 XO·06. The posterior 0·065 XO·064. Cirrus sac 

. eomparatively small, median, ovoid, highly developed muscular organ; 
0-22, Vesioula seminalis compact, ovoid. Pars prosttica elonga te~. 
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well developed, surrounded by prostate gland oells. Duotus ejaoulatorius 
elongate'. Genital atrium (sinus) large and globular. 'Genital pore' 

vtJ.-

ov.--

l:la~~~ =.iiJ.- - -pD. 
---t.c. 

pc.-- -
t. ---~ -~~,.~..:\\\.,~ !Ja. .. -,--~---~~~~~ 
ex.v.-- .. ---

TEXT-FIG. 14.-BucephalopBis microcirrua; entire specimen (after Ohauhan). 

c.g. Cytogenous glands; c.a. Cirrus sac; d.e. Ductus ejaculatorius; d.p· 
Dorsal process (genital lobe); e. Egg; ex.c. Excretory canal; ~.p. Excretory 
pore; ex.". Excretory vesiole; g.a. Genital atrium; g.p. Genita.l pore; i.e. 
Intestinal canal; m. Mouth; met. Metraterm; OVa Ovary; ph. Pharynx; 
p.c. Prostrate gla.nd cells; p.pr. Pars prostatica; B. Anterior suoke; .,.g. 
Shell gland; t. Testis; 'Ut. Uterus; vito Vitellaria; vito d. Vitelline duct; V.B. 

Vesioula. seminalis. 
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inoonspicuqus, ventral, a little behind the posterior end. Genital 
tongue with two processes, the right and left genital lobe or papilla. 
Ovary globular, pre-testicular, lying partly over the posterior end of 
intestine, measuring 0·05 X 0·04. Vitelline glands composed of few 
large and round follicles, arranged in two lateral rows, 15-17 in number 
()D right and left side respectively, extending from half the distance 
between ovary and anterior testis to a region much anterior to mouth. 
Shell gland complex pear shaped~ Uterine ooils not heavy, longitudinal 
in extension. Excretory system tubular. Eggs few, thin walled, oval, 
-0'0035 XO·0023. 

·The speoies is characterised by very long body, comparatively very 
small cirrus sac, extension of vitellaria anterior to' intestine and pharynx, 
position of ovary at the posterior end of elQngated intestine, clear space 
between'the ovary and anterior testis, and between the two testes and 
the cirrus sac. 

Host.-Sciama belengeri. 

Location.-Alimentary canal. 
, 

Locality.-Bombay, India. 

15. Bucephalopsis sinhai Dayal, 1948. 

(TEXT-FIG. 15 (J, b, c.) 

Speciflo diagnosis: Bucephalopsis (Diesing, 1855) Nicoll, 1914; 
with Generic characters. 

Body large, oval, with smooth skin, tpeasuring 3'5 X 1·95 maximum 
width (in the region of ootype). Anterior sucker oval, 0'59 X 0·55. 
Mouth in the middle of body. Pharynx well developed, 0·28 
in diameter. Oesophagus smaH, 0·10. Intestine· sac like, 0·8 xO·25. 
Testes two, oval in shape, obliquely one behind the other, in the 
posterior half. Anterior testis on the left side of intestine, 
oval in shape, 0·51x ~·4. Posterior testis, 0·41 xO·5. Cirrus sa~ long, 
cylindrical, extending from posterior testis to posterior end of body, 
1·15 XO·21. Vesicula seminalis intema, pars prostatica, prostate gJand 
cells, ejaculatory duct and genital lobe present. Ovary situated at 
the posterior end of the anterior half of body, on the left side, smaller 
than testes, 0·41 in diameter. Ootype lying posterior to ovary. Shell 
gland mass compact, oval. Vitelline glands consist of large rounded 
or oval, sometimes bilobed follicles, running longitudinally on either 
side, in the anterior portion of body, 15-17 on right side and 12-14 on 
left. Laurer's canal present. Receptaculum seminis absent. Uterus 
forms transverse coils. Metraterm well developed, muscular. Eggs 
thick, brown shelled, 0'021-0·025 XO·014-0·016. Excretory bladder 
Y -shaped. Excretory pore at the posterior end of the body. 

The species resembles B. garuai Verma but differs from it in the 
possession of a distinot vesicula seminalis external and in the reJati ve 
position of the genital organs. 
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Opinions may differ, however, it may not be advisable to, multiply 
the number of species on the basis of the charact.er of presence or absenoa 
of a dist"nct vesicula seminalis ext-erna only. 

Host.-· Eutropiichthys -vacha. 
Location.-Intestine. 
Locality.-India. 

oes.- --~~:";~~:';"~~ 
p1J.--

vel. e.- - -\:"';~~-I­

vea.t~---

C.S.- - - -1:-~---~\-r.iY::'Iir\-

met.---
9-3.-­

ef·---
{/;. 

y.-~­

md--

b. 

-ffl. 

TEXT-FIG. 15.-Bucephalopsis s'inhai.· a. Entire specinlen, ventral view; b. Cirrus sao' 
ventral view; c. Eggs (after Dayal). 

a.B. Anterior sucker; a.t.- . Anterior testis; c.S. Cirrus sse; e.j. Ejaculatory' 
duct; e.p. Excretory pore; g.l. Genital lobe; g.p. Genital pore; g.s. Genital 
sinus; int. Intestine; met. ~Ietraterm; OeB. Oesophagllf:; ot'. Ovary; ph; 
Pharynx; par. Pars prostatica; p.g. Prosta.te glands; p.t. Posterior testis;" 
S.g, Shell glands; uta Uterus; ves.e, Vesicula semin~lis externa; ve8.i. Vesicula.. 
seminalis interna ; vii., Vitelline glands; vii.d. Vitelline duet. 

16. Bucephalopsis thapari Dayal, 1953. 

(TEXT-FIG. 16 a, b, c.) 

Specific diagnosis: Bucephalopsis (Diesing, 1855) Nicoll, 191~;, 
with Generic characters. 

Body small, elongated and dorso-ventrally flattened, with anterior' 
end broader than the posterior end of body, measuring 1-62 'in 
length and 0·38 in maximum width (just behind the anterior sucker). 
Cuticle spined. Anterior sucker well developed, muscular, subter .. 
minaI, 0·18 xO·19. Mouth lying behind the middle of body. Pharynx 
well developed, luuscular, 0·08 in diameter. Oesophagus long,. 
0·14 X 0·05. Intestine sac like_ Testes two, oval, situated diagonally 
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on either side of the pharynx, partly overlapping it. Anterior 
testis lies on the left side of the pharynx, 0·17 X 0-12. Posterior testis 

"lies on the right side of pharynx, 0-13 X 0-16. Cirrus sao long, oylindrioal, 
extending from posterior end of body to posterior testis, 0-58 XO·l1. 
Vesicula seminalis, pars prostatica, prostate gland cells, ejaculatory 
duct, genital lobe present. Ovary oval, lies in the anteriQr half of body. 

... 
~ .. 

. g._--
$/ .. -

--ov. 
"'8;1-

'·:;~;~~r:f.);;::~:W} -::~uI. 

______ 'r:! ,J. 
-mo. 1"' . 

. -.Pi.oO ~ 
-V.f. 0 

• Hi .... · • 
c . 

------h.t. ---;11. J' 
-ef· a. 

b. 

TEXT-FIG. 16.-B'lIrepkal<Jpst-S tha1ari: a. Entire specimen, ventral view; b. Cirru$ 
sac,. ventral view; c. Eggs (after Dayal). 

a.s. Anterior sucker; a.l. Anterior testis; c.s. Cirrus sac; e.j. Ejaculatory 
d\1ct; e_p. Excretory pore; g.l. Genital lobe; g.p. Genital pore; g.s. Geni 
sinus; illt. Intestine; mo. ){outh; ot'. Ovary; p.g. Prosta.te glands; {fa 
Pbaryn x. par. Pars prostatica; p.t. Post.crior testis; s.g. Shell gland; 'Ut. 
Uterus; V.8. Vesicula seminalis; t'it. Vitelline gland; ?,'it. d. Vitelline duct. 

in front of the intestine, on the left side, 0·18 xO·12. Vitelline glands 
consist of large rounded follicles, 16-18, in number extending longitudinally 
on either side of body from shell glands to about 0-28 from anterior 
end. Uterus runs into the anterior end of body a,nd occupies the entire 
space between the anterior sucker and posterior testis. Eggs, a large 

3 ZSI/53 15 
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number, with a t~ light brown shell, 0·018-0·023 XO·012-0·015. . Genital 
pore ventral, in front of the excretory pore, whioh, lies at. the posterior 
end of body. Exoretory vessel elongate sa.o· like bladder, extendiD.g 
u pto the posterior testis. 

The speoies differs from other speoies in the diagonal· position of 
testes, one on either side of pharynx, in the position and arrangement- of 
vitelline glands, and relative size of oirru~ sac. B. haimeanus has testes 
on opposite side of the pharynx but B __ tkapari differs from it in the 
arrangement of vitelline glands, positiol\ of. ovary and extended dis­
position of uterus. 

Host.-Macrones seenghala. 
Habitat.-Intestine. 
Looality.-Luoknow, India. 

17. Bucephalopsis maoronius Dayal, 1948. 
(TEXT-FIG.11·fJ1· b1 c.) 

01.8.--

vt~dov._ '<i\\~~ 
3&.--­

int. ~ - -,~, ~~i~~~~~\\ 
plt---

a.t.--

e.b.- -far. 

ep.-- --9-8. 1 
--y 

--!}t. , 
9;0· 

--- -----!-I/. 
a. --g..r0b. 

T.EXT-FIG. ] 7.-Bucepltalopsis' macronius: a. Entire sp3cimen, ventral view; b. Cirrus 
sac, ventral view; c. Eggs (after Dayal). 

a.s. Anterior sucker; a.t. Anterior testis; c.s. Cirrus !3ac; e.b. Excretory 
bla~der; e.j. EjaCUlatory dllCt; e.p. Excretory pore; g.l. Genital lobe; g.p. 
Genital pore; g.S. Genital sinus; into Intestine; met. l\{etraterm; oes. Oeso­
phagus; ov: Ovary; p.g. Prostrate gland; ph. Pharynx; par. Pars prostatioa; 
p.t. Post.erlor testis; B.g. Shell. gland; ute Uterus; 'V.8. Vesicula semina1is; 
vi'. Vitelline gland; vit.d. Vitel1ine duct. 
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Sp,ciflc diagnosis. : Bucephalopsis (Diesing, 1855) Nicoll. 1914; with 
Generio characters. 

Body small, elongate, dorso-ventrally flattened, with broad 
ante~ior end and narrow posterior one, measuring 1·4 X 0·34 (behind 
anterior suoker). Cutiole smooth. Anterior suoker oval, 0·14 xO·16. 
Mouth 1ies in the middle of body, on ventral side. Pharynx oval, 
0·07 X 0·06. Oesophagus small, 0·02. Intestine sac like, recurved, 
0·17 xO·09. Testes two, oval, equal in size, diagonal in position, 
lying on either side of cirrus sac. Anterior testis lies on right side 
()f cirrus sao, near mouth opening, 0·15 xO·11. Posterjor testis lies on 
the left side of oirrus sac. Cirrus sao long, tubular, with all component 
parts, vesioula seminalis, pars prostatioa, prostate gland cells, ejaoula.tory 
duct, genital lobe, eto., extending from posterior end of body to middle 
of a.nterior testis, 0··49 X 0·08. Vesioula seminalis ova1. Prostate gland 
cells numerous, genital lobe muscular, spoon shaped. Ovary pear shaped, 
lying on the right ~ide, anterior to intestine, 0·15 xO·09. Vitelline 
glands oonsist of 15-16 rounded or oval follioles, extending longitudinally 
on either side of body from anterior sucker to a.nterior end of ovary. 
Uterine coils extend posteriorly upto the anterior region of intestine and 
anteriorly upto the anterior sucker. Eggs oval, thin shelled, 0·012-
Q·015 XO·01-0·012. . 

The species resembles B. thapari in the longitudinal arrangement of 
vitelline glands- but differs from it in the posterior position of testes, in 
the extension of vitelline glands upto the anterior sucker and in the 
-relati:ve size of cirru~ sac. 

"Host.-Macrones seengkala. 
Habitat.-Intestine. 
Locality.-India. 

(iii) Genus Rhipidocotyle Diesing, 1858. 

syn . . Nannoenterum Ozaki, 1924. (Subgenus). 
Diesing (1858) created the subgenus, Rhipidocotyle with two species, 

·Gasterostomum gracilescens (Rudolphi, 1819) a.nd G .. minimum Wagner, 
1852, alloted to it but without naming the type species. Stiles and 
Hassall (1908) regarded G. gracilescens (Rud. 1819) as the probable type. 
Nico1l (1914) while elevating the subgenus to a generic rank pointed out 
that ~he alte~native specie~, G .. min~mum Wagner, 1852, must ,stand as 
the'type', being the only one of the two species in which a suoker and a 
fanshaped ho~d are oombined as implied by the name chosen by Diesing. 
Eokmann (1932) reexamined the original specimens and G. minimum 
Wagner, 1852 from Berlin Museum and came to the conclusion that 
G. gracilescens belongs to the genus Bucephalopsis and that G. minimum 
Wagner, 1852 did possess the additional process to the sucker and 
concu.r.red with the opinion of Niooll (1914) expressed previously. She 
a1$o examined the material oollected and labelled by Rudolphi (1819) 
as G. galeatum from Oentrontus glaucus, Naples and considered it to be 
i~entical with G., minimum, with the result that G. galeatum (Rud. 1819) 
with G .. minimum as synonymous to it, obtained the status of type species 

15.6.. 
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of the Genus Rltipidocotyle. She also relegated Na·nnmnterum in to 
synonymy with Rhipidocotyle, the only difference between the two being 
trifling matters of shape and the relative positions of the uterus and 
vitellaria. 

Generic diagnosis: Bttcephalinm Nicoll, 1914; with Subfamily 
characters. 

Body elongate, cylindrical st its anterior half. Anterior sucker 
with a horse-shoe' shaped structure with or without papillre or 
with a fan shaped hood. Cuticle with spines. Oral aperture ventr~· 
central, without sucker. Pharynx: present. Crecum simple, short. 
Genital aperture vent.ral, near the posterior end of the body. OV&ty 
pretest.icular. Receptaculum semiuis present or absent. Laurer's 
canal present. Vitellaria lateral or transverse. Excretory vesicle .a 
simple tubular sac with terminal pore. 

Type species: R. galeatu1n (Rud. 1819) Eckmann, 193~: syns. 
Monotomum galeatum Rudolphi, 1819 ; Gasterostomum galeatum 
(Rudolphi) of Stossich, 1898; G. '1ninimum 'Vaguer, 1852; G. trigl18 
(Beneden, 1870) of Nicoll, 1909; Rhipidocoeyle minimum (Wagener) or 
Diesing, 1858; Rk'ipidocotyle viperre Nicoll, 1914 nee. Beneden, 187~. 

Chauhan (1943) recorded for the first time the following representa­
ti ves of the genus from India : (1) Rkipidoootyle ligulum Chauhan, 1943. 
(2) Rkipidoc()tyle apapillosum Chauhan, 194:3 and (3) Rhipidocotyle 
septapapillata Krull, 1934. 

He gave a key to the speries of the genus, whioh he oonsidered to be 
valid. The Indian species can be distinguished by the following 
key:-

Key to Indian Species of Genus Rkipidocotyle Diesing, 1858. 

I. Hood or cephalic disc with seven papilloo 
Hood or cephalic disc without papilla;) 

If' R. septapapillata Krull, 1934:. 
2. 

2. Ovary situated in contac~ with anterior testis ~ 
testes contiguous, situated near the posterior 
end I)f intestinal sac; cirrus sac reaches 
upto the level of posterior testis 

3. Ovary situated at the base of intestinal sac, 
separated from anterior testis; testes not 
contiguous, situated midway in the space 
between the ,.posterior end of intestine and 

R. apapillosum Chauhan. 1943 .. 

cirrus sac; cirrus sac not extending upto 
the level of posterior testis • R. lig1.tlwm Ohauhan, 1943. 

18. Rhipidocot,1e ligulum Chauhan, 1943. 

(TEXT-FIG. 18 a, b, c.) 

Specific diagnosis: RJt.ipidocotyle Diesing, 1858 ; with Generic 
characters. 

Body thin, narrow, elongate, measuring 2·68 XO-21 maximum (at 
the level of testes); cutiole with spines. Most of the organs confined to­
the posterior, cylindrica.1 half of body. Anterior half flat containinO' ~ 
few v~telline follioles, excretory vessel and anterior or~an of attaehme~1;. 
AnterIor ~uoker muscular, subterminal, 0·12 xO·075, with a ~om.inent 
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TEXT-FIG. 18.-Rhipidocotyie ligulum: 6. Entire specimen; b. Hood; c. Eggs magnified (after Chauhan). 
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but feebly developed mu~uJar, crescent shaped, hood or cephalic disc 
without any papillm, with no mid-ventral"'notch. Mouth small, ventral 
and indistinct. Pharynx small, compact, muscular and sub-spherical. 
Oesophagus narrow, very sn;tall, horizontal in extension, 0·03 mm. 
Intestine long, narrow,·very thin walled, running along "Mtero-pos~erior 
axis, 0·31 long, with maximum width at the level of posterior third ot 
the organ. Gonads spaced, situated posterior to the intestine. Ovary 
elongate, pear shaped, smooth, pre-testicular, j:ust posterior and lateral 
to intestine, to its' left, 0·085 X 0·045. Mehli~ gland situated midway 
between testes. Vitelline follicles large, round, about 21 on the right 
side and 13 on the left, in two longitudinal lateral rows. Uterus not· 
much coiled but heavily laden with eggs, not extending anterior to ovary 
and posterior to genital atrium. Eggs" very' small, numerous, ovoid,. 
0·0035 XO·0017 (average). Testes two, post ovarian, separate, obliquely 
tandem. Anterior testis situ.ated" behind ·ovary,- on the left side, 0·07 X 
0·06. Posterior test.is globular, slightly smaller than anterior, 0·06 X 
006. Cirrus sac much elongate and narrow, 0·53 xO'08 maximum 
(in the region of genital"lobes). Vesi~ula 'seminalis smal1, compact and 
oval. Pars prostatica long and sinuous but poorly developed. Prosiiate 
gland cells well developed. Genital atrium big with genital tongue and 
dorsal and ventral genital lobes or papil1m, the left being, slender and 
small and dorsal, massive. Ductus ejaculatorius very narrow, tube like. 
Genital pore median, ventral, placed at some distance anterior to the 
posterior end cf body. Excretory vessel tubular~ "Excret.ory pore 
terminal posteriorI!. 

Host.-A.rius falcarius"~ 
Location.-Alimentary~ ·canal. 
Locality.-\Vest Coast;13ombay (India). 

,19. Rhipidocotyle apapillosum-Cha:uhari; 1943. 
(TEXT-FIG. 19 a;- b, "c.) 

Specific diagnosis: Rltipidocotyle Diesip.g, 1858; "with Generia 
characters. " 

Body small, elongate, 1·51 XO·18 maximum '(in the" region of 
posterior testis). Anterior third of body slend"er, taperiiig :anteriorly 
and flat; posterior two third contains almost all: the i'mportant organs 
and is cylindrical, thick and wider; posterior end broadly tapering and 
flat. Anterior sucker sub-t.erffiinal, weakly muscular, 0·095 X 0·085. Hood 
or cephalic disc, in living specimens, slightfy wider than anterior end of 
body, with a dorsal pad-like structure, wjth a semi-circular anterior 
edge and posterior edge prominently notched mid-ventrally, so as to 
divide it into two lateral lobes with rounded edges. Disc measures 
0'09 xO·06. No cytogenous organ was observed. Mouth ventral, small. 
Pharynx sucker like, spherical, 0·03 in diameter. Oesophagus small. 
Intestine sacular, extending posteriorly upto nearly the middle of the 
anterior testis, about 1/12 body length. ,Gonads contiguous, crowded 
together almost at the same level. Ovary small, sub-spherical, by the­
left side of intestine, anterior to antericr testis, slightly over-lapping it, 
0·05 X 0·04. Vitel1aria in two lateral, separated, longitudinal rows of 
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follicles. Follicles small, round, 14 on the right and 16 on· the left side. 
Uterus does not extend beyond the anterior limit of vitellaria. . Eggs 
minute, few, oval, very thin walled, 0·0125 X 0·0083 (average). Testes 
two, obliquely tandem, contiguous, oval. Anterior testis slightly smaller 
than posterior, situated slightly i.tl mid-axis cf body, in the posterior 
region of intestine, partly below ovary, 0·05 xO·07. Posterior testis 
situated to the left, in oontact with anterior one, 0'09 X 0·07. Cirrus sao 
extends almost to the anterior end of pOf:terior testis, 0·36. Vesicula 

-c.s. 

TEXT-FIG. 19.-Rhipidocotyle apapilfosum: a. Entire. specimen; b. Hood onlarged; 
c. Eggs; enlarged (after Chauhan). 

c.s. Cirrus sac; d.e. Ductus ejaclliatoritls; d.p. Dorsal process (genital loce) ; 
~. Egg, ex.c. Excretory canal; e:t'c.p. Excretory pore; g.a. Genital atrium 
O.t. Genital tongue; h. Hood or Cephalic disc; 'i.c. Intestinal canal; til., 

Mouth; QV. Ovary; lh. Pharynx; p.pT. Pars prostatic a ; $. Anterior slicker 
t. Testis; t'it. Yitellaria; 1,'.8. Vesic\lI~\' s~minaIi8. 

seminalis ovoid; pars prostatica rather poorly developed. Prostate 
gland cells tall. Genital tongue not very conspicuous; left genital lobe 
or papilla slender, finger-like process; right sided a big spoon shaped 
papillated structure. Genital pore sub-terminal and inconspicuous. 
Excretory vesicle tubular bladder. Excretory pore terminal. 
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H.ost.-Clupea sp. 
Location.-A1imentary canal. 
Locality.-West Coast of India, Bombay. 

20. Rhipidocotyle septapapillata Krull, 1934. 

[VOL. 51, 

Specimens obtained by Chauhan (1943) were very much lo~ger than 
t.he type species collected by Krull in Virginia, from Fundulus d~aphan'Us. 

Host.-Chrysophrys berda. 
Locat.ion.-Intestine; January 1941. 

Locality.--Bombay (India). , 

(iv)' Genus Neobueephalopsis Dayal, 1948. 

The genus _has been created by Dayal (1948) to accommodate his 
new species; NeobuceplUllopsis bagarius which he states resembles the 
genus Bucephalopsis in the struoture of the anterior sucker and the 
relative position of the genital organs but differs' from it chiefly in the 
presence of·a distinct receptaculum seminis and in, having eggs with 
-thin shell. . He further states that receptaculum seminis, as far as, 
he is aware, is ahsent in all the known species of Bucephalopsis and this 
difference together with the general topography and. the relative size 
of organs appears to him sufficlent to warrant the erection of a new 
ienus for his form. 

I will, personally, not regard this as sufficient basis for the creation 
()f a new genus and will therefore like to regard N eobucephalopsis 
Dayal, 1948 as synonymous to the genus Bucephalopsis and thus the 
Bpeoies, Neobucephalopsis bagarius Dayal, 1948 becomes Bucephalopsis 
.bagarius (Dayal, 1948), characterised from all the other species of the 
genus Bucephalopsis, known hitherto, chiefly by the presence of a distinct 
receptaculum seminis and other characters. However, pending the 
concurrence of other workers on the group, I am mentioning it here 
separately, under the new genus. 

21. Neobucephalopsis bagarius Dayal, 1948. 

(TEXT-FIG. 20 a, b, e.) 

Specific diagnosis: N eobucephalopsis Dayal, 1948; with Generio 
characters. 

Body small, cylindrical, elongate, with a broad anterior and 
narrow posterior portion, 1·34 X 0·32 maximum (in the anterior 
region of ovary). Cuticle spined. Anterior suoker sub-terminal, circular, 
0·17 xO·175. Mouth opening lies in the :rruddle of body_ Pharynx 
muscular, 0·07 diameter. Intestine sao like, lying transversely in the 
middle of body. Excretory bladder tubular, extending upto the anterior 
testis. Excretory pore terminal, posteriorly. Genital pore ventral,. 
lying in frout of excretory pore. Testes two, one behind the other, 
posterior to intestine. Anterior testis larger than posterior, 0·13 XO-016. 
and posterior, 0·15 xO·1, partly covered by anterior. Cirrus sac large, 
crescentic, extending upto anterior testis, 1·51 X 0·08. Vesioula seminalis 
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pars prostatica, prostate glands, ejaculatory duct and genital lobe present. 
Ovary oval, lies anterior to intestine, 0·14 xO·12. Vitelline glands 
consist of large rounded or oval follicles, forming a compact mass, on 
each side of the body, behind the anterior sucker, 10-13 on each side. 
Receptaculum seminis present, on the right side of the ootype. Uterine 
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TEXT-FIG. 20.-Neobucephalopsis bagariu8: a .• Entire specimen, ventral view; b. 
Cirrus sac, ventral view; c. Ovary and ootype, ventral view; d. Eggs, enlarged 
(after Dayg,]). 

a.s, Anterior sucker; a.l, Anterior testis; c.s, Cirrus sac; ej, Ejacu1atory 
duct; '-.p, Excretory pore; g.l, Genital lobe ; g.p, Genital pore; g.psa, Genital 
papilla; g.s, Genital sinus; int, Intest.ine; ov., Ovary ; p.g, Prostate gland; 
ph, Pharynx; par, Pars prostatica; p.t, Posterior testis; r.s, Receptaculum 
seminis; s.g, Shell gland; ut, Uterus; V.,'i, Vesicula seminalis; vit, Vitelline 
gland; 1-'it.d, Vitelline duct. 

coils irregular. Eggs, oval, thin shelled, 0·01-0·02 XO·009-0·01. 
(Type species). 

Host.-Bagarius yarrellii. 
Habitat.-Intestine. 
Locality.-India. 

B. Subfamily PROSORHYNCHINAE Nicoll, 1914. 
Syns. Pro8orhynchia Pigulewsky, 1931 (tribe) 

G<Jtonia Pigulewsky, 1931 (tribe). 

A number of genera have been referred· to this subfami y, from 
time to time, w~th the result· that the validity of many of them in the 
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subfamily has become a rather confused matter. Number of workers 
have'tried to study but opinions widely differ. Nagaty (1937) regards 
only three genera valid under the subfamily viz. Prosorhynchus Odlmer, 
1905; Alcicornis MacCallum, 1917 and' Neidhartia Nagaty, 1937. 
He regards Gotonius Ozaki, 1924; SkTjabiniella Issaitschikow, 1928; 
Mordvilkovia Piguleswsky, 1931; Dollfusina Eckmann, 1932 (pre­
occupied) and Dollfustrem.a Eckmann, 1934 as synonymous to Pro­
sorhynchus Odh.ner, 1905. Manter (1940,b) believed that DoUfustrema 
and Mordvilkovia should be excluded' from th~ synonymy proposed by 
Nagaty. He further regarded Pseudoprosorhynchus Yamaguti, 1938 
as a synonym of Neidhartia. Jones (1943) co~sidered Skrjabiniella 
to be- a valid genus. Ben Dawes (1946) oonsiders only two, 
P'I·osorkynchus and Alcicornis as valid genera uader the subfamily. 
Crowcroft (1946) also does not agree with Jones in regar~ling 
Skrja.biniella as a valid genus. He divides all the knoWn. 
species of the genus Prosorhynchus under two groups, on the 
basis of disposition of vitelline follicles and shape of rhynohus 
and puts P. aculeatus Odhner, P. squamatus Odhner, P. uniporus 
Ozaki and P. grandis Lebour under group I, with the yolk follicles 
in an anterior arc and the rhynchus being oval, and the species, P. facilis 
Ozaki, P. cortai Trav., Art. & Per; P. platycephali (Yamaguti), P •. 
manteri Srivastava; P. a'rabiana Srivastava, P .. ozakii Manter, P. 
rotundus Manter, P. gonoderus Manter, P. pacificus Mant~r, P. atlanticu8 
Manter arid P. promicropsi Manter under Group II,. w.ith follicles in 
two late.ral groups and rhynchus being taper~~g inte~lly~ . He con .. 
siders genus Gotoniu:s Ozaki to be most suitable genu~:' to receive the 
members pf !.Group II. He disagrees with the attempt of ~rivastava 
(1938) to show. Pro~orhynchus and Gotonius as synonyms, based upon 
comparison of body' shape and relative positions of the gonads, neither 
of w4ich characters he states can be regarded as a sound basis, for 
compArison in this group. He further considers Mordvilkovia as a 
valid genus. He~creates a new genus, Telorhynchus with T arripidis 
as type species as possessing a conical rhynchus and yolk follicles in the 
form of an anterior arc and regards it as a linking form. He states.' 
that it differs from the species list.ed by him under Group I and II, in 
that the rhynchus is armed with a single circle of spines, interrilpted 
in the mid-ventral line. Dayal (1948) adds another genus, Neopro­
sorhynchus to the subfamily. 

The valid genera of the subfamily PROSORHYNCHINAE can be identi. 
fied by the following key.-

Key to Genera of Subfamily PROSORHYNCHINAE Nicoll, 1914-
1. Ovary at opposite side of testes, on the left side. Neidhartia, Nagaty, 1937. 

Ovary anterior to anterior testis, on the right 
side 2. 

2. Anterior end provided with a rhynchus only Prosorltynchus Odhner, 1905. 
Anterior end provided with a rhynchus and 

tenta.cles Alcicornis MacCallum, 1917~ 

(i) Genus Prosorhynchus Odhner, 1905. 
syna. Gotonius Ozaki, 1924. 

Skrjabiniella Issaitschikow, 1928. 
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Mordvilkovia Piguleswky, 1931. 
Dollfusina Eckmann, 1932, pre-ocoupied. 
Dollfustrema Eokmann, 1934. 

273 

Odhner (1905) created the genus Prosorhynchus to accommodate 
the species he described as P. squa·matu.s. from the pyloric creca and 
intestine of Cottus scorpius and P. aculeatus from the intestine of Conger 
'Vulgaris from Arctic regions, along with P. crucibulus (Rudolphi, 1819). 
He designated P. squamatus as the type species. However, as this was 
found later to be synonymous to .. P. crucibulum, the latter is now 
regarded as the type of the genus. 

Generic diagnosis: PROSOBHYNOHINAE Nicoll, 1914; with Sub­
family characters. 

Body elongate, cylindrical, anterior half flatened and posterior 
cylindrical in some of the species. Cuticle spiny. Anterior end 
with a conical rhynchus buh without tentacles or a sucker. Oral 
aperture simple, not guarded by an oral sucker and opens on the ventral 
surface. Pharynx present, muscular. Intestinal crecum simple and 
sac shaped with its blind end either. directed anteriorly or posteriorly. 
Testes two, smooth contoured. C~rrus sac elongate, at the posterior 
end and towards the left side of the body. Ovary anterior to testes~ 
Receptaculum seminis absent. Vitelline gl~nds composed of two sets. 
Uterine coils extend anteriorly as" well as posteriorly. Male and female 
genital ducts open in a common -genital atrium at the posterior end. 
Excretory vesicle a simple tub)lls.r sac, openin~'a,~ the posterior end. 

Type species-Po crucibulum (Rud., 1819) Odhner, 1905. 
SynR. Monosto1nl.lm crucibulum Rudolphi, 1819. 

Gasterostomum crucibulum (Rudolphi, 1819) nec. G. crucibllllt1n Beneden, 
1870. . 

G. armatum Molin, 1859. 
Prosorhynch1.t8 costai Ttavassos, Artigas & Pereira, 1928. 
Mordvilkovia elongata Piguleswky, 1931. 
Prosorhynchu8 8calpellus McFarlane, 1936. 
P. squamatu8 Odhner, 1905 .. 
Bucephalus crux Levinsen, 1881. 
Prosorhynchus grandis Lebour, 1908. 
Pro8orhynchu8 triglre sq. inqurenda Nicoll, 1914. 
P. aculeatus Odhner, 1905. 
G. crucibulum Beneden, 1870. 
G. armatum Olsson, 1876. -
Skrjabiniella aculeatu8 (Odhner, 1905) Issaitschikmv, 1928. 

The following species of the genus have been, so far, recorded from 
the Indian region 1. P. truncatus Verma, 1936; 2. P. manteri 
Srivastava, 1937; 3. P. arabiana Srivastava, 1937 and 4. Proso·rltynchus 
sp. Chauhan, 1943. They can be distinguished from the following 
key.-

Key to Indian Species of Genus Prosorhynchus Odhner, 1905. 
1. Vitelline follicles, extending beyond the middle 

of body . . . 2. 
Vitellaria, confined too the posterior half of 

body P. arabiana Srivastava, 1938 . 

. 2. Ovary, in~estinal sac, mouth opening, vitellaria 
and pharynx situated in the anterior half of 
body P. manteri Srivastava, 1938. 
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Ovary, pharynx, mouth opening, situated in 
the posterior half and the intestinal sac and 
vitellaria in the middle third of body P. truncatu8 Verma, 1936. 

22. Prosorhynchus truncatus Verma, 1936. 

(TEXT-FIG. 21). 

Srivastava, H. D. 1938 J. Indian vet. Sci. 8, (4,): 333 • 
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TEXT .. FIG. 21.-Pro8orhYllcku8 truncatu8: Entire specimen, ventral view (after Verma) 
eb, Excretory bladder; g.p, Genitn.l pore; i, Inte~tine; 0, Ovary; p. 
Pharynx; B, Sucker or rhynchus; 89, Shell gland; vj, Vitelline follioles. 
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8118Ciflc diagnosis: Prosorhynchus Odhner, 1905; with Generic 
'Charaoters. 

Body elongate, cylindrical, more or less four times, as long as 
thick, measuring 1·76xO·42 maximum (at the level of pharynx). 
At the anterior end a truncated triangular rhynchus, 0·25. Cuticle 
spined. Pharynx globular, situated one third the body length from 
the posterior end, 0·15 in diameter. Oesophagus 0·084 long. Intestine 
saccular, 0·46 X 0·3. Ovary lies at the level of mouth opening, in close 
contact with the anterior border of anterior testis. Shell gland forms 
a compact, oval mass in between the two testes. Vitellaria consist 4)£ 
29, small, rounded follicles, arranged in semi-circles, along the anterior 
curve of intestine. Follicles do not extend beyond the level of middle 
of intestine. Testes obliquely tandem, oval. Anterior testis measures 
0·151 xO·134; posterior 0·134 in diameter, smaller, more rounded, 
separated from the anterior. Cirrus sac short, 0-33 X 0·08, extending 
to the level of the posterior margin of the posterior testis. Genital pore 
lies at the posterior end. Excretory bladder sinuous and tubular. 
Eggs, 35-40(J. X 1S-20l-L~ 

Ho~t.-Arius jatu1:s. 

Location.-Intestine. 

LocalitY.-Pllri, Bay of Bengal, India. 

23. ProsorhJllchus. manteri Srivastava, 1938. 

(TEXT-FIG. 22). 

Jones, D. O. (1943). Parasitoiog1J 35, (1 & 2) : 46. 
Crowcroft, P. 'V. (1946). Proc. Linn Soc. N.S. \VaJ(H 71, (3/4): 113. 
Dawes, Ben (194:6). The Trematoda of British Fishes .. London: 159, 197. 

SpecifiC diagnosis: Prosorhyrwh'Us Odhner, 1905; with Generic 
characters. 

Body cylindrical, anterior end truncated, posterior rounded 
0-86-2·26 X 0-3-0·64. Cuticle with spines. At the anterior end a plug­
shaped rhynohus, 0·1-0·12 X O-OS-O·I, with a thin muscular wall. Pre­
pharynx extremely shert. Pharynx conspi~uous, 0·05-0-1 X 0·05-0·1 
situated in the median axis, at the junction of first and second quarters. 
Oesophagus short. Intestine bell shaped, 0·12-0-36 X 0·6-0·34, extending 
up to the posterior margin of ovary. Testes two, oval, tandem, in the 
middle third of body. Anterior testis 0·16-0·5 XO·18-0-56, posterior 
0-12-0·48 xO·1S-0·5, lying partly on the anterior part of vesicula seminalis. 
Cirrus sac 0·28-0·6 X 0·S-0·14. 9-enital pore ventral. Ovary spherical, 
with a diameter of 0·16-0·44, lying in front of anterior testis. Vitellaria. 
composed of small, oval follicles, arranged longitudinally, in pairs, along 
the sides of the body and extending froID.in froot of ovary to the anterior 
one fifth or eighth of body length. Uterine coils occupy most of the 
space between the genital sinus and first quarter of body. Eggs oval, 
0-019-0·02 xO·Ol1-0-013. Excretory bladder a simple, long tube, 
extending from the anterior level of vitellaria to the posterior end. 
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The species resembles P. truncatu' Verma in the shape of body but 
differs from it in most of its oharaoters, e.g. the topography of the gonads, 
position of pharynx; intestine, genital pore and vitellaria. 

Host.-Tetradon oblongus BI. 

Location.-Intestine, duodenum. 

LocalitY.-Pllri, Bay of Bengal. 

v.S.--~~!Or..fi 

C.,S;--

9-fQ.-
9P·--

-vtt. 

TEXT-FIG. 22.-Pro8orhynchu~ manteri. Entire specimen (a.fter Srivastava). 
a.s, ;Anterio~ sucker; c.s, Cirrus sao; g,a, Genital atrium; g.p, Genital 

pore; t, Intestme; 01,', Ovary; ph, Pharynx; t, Testes; vit, Vitellaria· vit d 
Vitelline duot; v.s, Vesicula seminalis. ., ., 

24. Prosorhynchus arabian a Srivastava, 1938. 

Crowcroft, P. \V. (1946). Pl'Oo. Linn. Soo. N. S. W. 71 (3/4) : 113. 
Da.wes, Ben (1946). The Trematoda of British Fishes. Lond; 159, 197. 
Jones, D. O. (1943). Parasitology. 3S (1/2): 46. 
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Specific diagnosis: ProsO'rhynchus Odhner, 1905; with Generio 
teharaoters. 

Body elongated, oylindrical, 3·3-4·5 X 0·4-0·6, maximum (at the 
level of ovary). Cutiole spined. Anterior rhynchus baloon shaped, 
0·22-0·3 xO·16. Pharynx small, globular, 0·06-0·08 in diameter, situat­
ed to the left of median axis, about three fifths of body length from 
anterior end. Oesophagus small. Intestine bulb shaped 0·16-0·24 X 
0·12-0·15. Testes tandem. Posterior testis 0·1-0·12 X 0·08-0·12, anterior 
()·1-0·12 in diameter. Cirrus sac small, narrow, club shaped, 0·4-0·26 X 
()·06-0·08~ extending upto the middle of posterior testis. Genital tongue 

-e.s. 

'TEXT-FIG. 23.-Prosorhynchu8 arabiana. Entire specimen (after Srivastava). 
a.8, Anter ior. sucker ; c.s, Cirrus sac; exC.tJ, Excretory vesicle; g.a, Genitah 
atrium; g.p, Genital pore; i, Intestine; ov, Ovary; ph, Pharynx; t, Testes; 
f).8, Vesicula. se,minalis. 

Small, hook shaped. Ovary small, ovoid, 0·08-0·12 in diameter, lying 
in front of anterior testis. Laurer's canal present. Vitellaria consist 
·of small, pear shaped follicles, arranged longitudinally in pairs, on either 
side, extending from the level of posterior margin of ovary to the level 
of pharynx. Uterus with many eggs, extending from anterior two 

:fifths of body length upto the genital tongue. Eggs, 0·023 XO·012. 
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Excretory bladder small, elongate, saccu~ar tube, extending from the 
level of pharynx. to excretory pore, which is situated near the genital 
pore. 

Host.-Synaptura orientalis Bloch. 
Ilabitat.-Intestine. 
Locality.-Karachi, Arabian Sea (Pakistan). 

25. Prosorhynchus sp. Chauhan, 1943. 
Only a few specimens were obtained by Chauhan in 1940. 

Host.-Sefrranus lanceolatus. 

Location.-Alimentary canal. 
Locality.-Bombay (India) .. 

(ii) Genus Neidhartia Nagaty, 1937 .. 
8yn. Pseudoprosorllync'hu8 Yamaguti, 1938. 

Dawe~, B. (1946). The Trematoda. Cambridge lTniversity Press .. 
Chauhan, B.S. (1943). Proc.ll1diall Acad. Sci. 17: 112-117. 

The genus was created by Nagaty (1937) to accommodate the two­
new species described by him in 1937 as N. neidharti and N. ghardagae' 
from the intestine of the fish Serranus sp. from Red Sea. Ben Dawes. 
(1946) regards this genus as synonymous to Prosorhyncltus Odhner,. 
1905. 

Generic diagnosis: PROSORHYNCHINAE Nicoll, 1914; with Subfamily 
characters. -

Body elongate, cylindrical. Cuticle spiny. Anterior end with a 
conical rhynchus but without tentacles or a sucker. Oral aperture­
simple, removed from the anterio.r- end and posterior extremities of the. 
body. There is no oral suckel. A muscular pharynx is present .. 
Intestinal caecum simple and sac shaped. Testes two, smooth con­
toured, on the right side of body. Cirrus sac elongate, at the posterior 
end and towards the left side of body. Ovary on the left side of body~ 
opposite the testes. Vitelline glands ~omposed of two sets. Uterine 
coils extend anteriorly as well as posteriorly. Excretory vesicle simple,.. 
tubular 8&0, opening at the posterior end. 

Type species--N. neidnarti Nagaty, 1937. 
The representatives of this genus were recorded for the first time.in 

India by Chauhan (1943) who recorded the occurrence of Neidhartia 
neidharti Nagaty, 1937 and described a new species, Neidhartia micro ... 
'1hyncha Chauhan. These can be distingusihed as follows:-

Key to Indian Species of Genus Ne~·dha·rtia Nagaty, 1937. 
Body ovate; rhynchus large ; cirrus sac small, 1/8 

to 1/9 body length; vitellaria extend upto rhyn­
chus. Cirrus sac exte~ding upto posterior t~stis 
and ovary N. neidharti Naga.ty, 1937. 

Body elongate; rhynchus small; cirrus sac large, 
1/3 body length; vitellaria short in extension, 
much behind the rhynchus. Cirrus sac not 
extending upto testes and ovary N. microrAyncha Chauhan 1943. 
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26. Neidhartia microrhyncha Chauhan, 1943. 

279 

Speoific diagnosis: Neidhartia Nagaty, 1937; with Generio charaoterd. 

oes.-­
m.7"--
pA.----
p.----~'+-~ 

ut.---

v.3.1 ---­
melJ.----

ex.v.---

-~.r&.~- -ex.c. 

-s,g. 

--v.rl 

--exfl. 
TEXT-FIo. 24.-N eidharUa 'rnicrorhyncha. Entire specimen (after Chauhan) 

c.s/ Cirrus sac; ex.c, Exoretory canal; exc.p, Excretory pore; ex .f), Exoretory 
vesicle; g.a, Genital atrium; i.c, Intestinal canal; m'J Mouth; met, Metra.­
term; 008., Oesophagus; OV, Ovary; ph, pharynx; p.pr, Pars prostatioa. ; 
1', Rhynchus ; s.g Shell Gland; t, Test.is; ut, Uterus; f).d., vas deferens; ".e., 
vasa efferentia; vit., Vitellaria; vit.a., Vitelline duct; V.8, Vesicula seminalis. 

Body very elongate, truncated, 1·39-2·93 X 0·23-0·4, maximum width 
(in the region of pharynx). Cuticle spiny. Anterior end with a well 

3 ZSI/53 16 
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devuloped rhynchus or rostellum, 0·144-0·23 X 0·07-0'106, with two highly 
muscular ridges. Important organs confined to the posterior half. 
Mouth simple, ventral. Pharynx small, compact, oval or globular, 
0·06 xO·03-0·10-0·11. The position of pharynx in relation to gonads 
variable. Oesophagus small. Intestine saccular, thin walled, shape 
variable, elongate or oval, 0·34-0-8. Gonads always situated muoh 
anterior to cirrus sac about the neighbourhood of pharynx and mouth. 
Testes two, oval or spherical, obliquely tandem. Anterior testis smaller 
than posterior, 0·062 xO'062-0-08 xO·09; posterior 0·075 X 0·062-0·1 
xO·12. Cirrus sac elongate, situated at the posterior end to the left 
side, 1/8 to 1/9 body length, measuring 0,175-0·33. Vesicula seminalis 
ovoid; prostate gland cells poorly developed. Ovary small, oval or 
spherical, inter-testicular, smaller than testes, 0·37 xO·37-0·08 xO·05. 
Shell gland round. Laurer's canal present. Vitelline glands composed 
of two longitudinal strands of vitelline follicles, arranged laterally, 
probably coming together anteriorly. Follicles are oval granular, 
numbering 16-17 on right side and 15 on the left. Uterus consists of 
few very narrow, thin coils. Excretory organ is a simple bladder. 

H ost.-Psettodes erumei. 

Location.-Alimentary canal. 
Locality.-Bombay (India). 

27. Neidhartia neidharti Nagaty, 1937. 

Chauhan, B. ~. (1943). Proc. Indian Acad. Sci. B 17: 102 

The rhynchus of the specimen obtained by Chauhan (1943) was 
smaller than that of specimens of Nagaty (1937). 

H ost.-Belone sp. 
Location.-Small Intestine. 
LocaZity.-Bombay (India). 

(iii) Genus Neoprosorhynchus Dayal, 1948. 

Dayal (1948) created a new ,"genus, to accommodate his new speoies, 
Neoprosorhynchus purius, on the ground that his species differs from 
all the known genera in the relative position of ovary and testes and in 
the possession of a Y -shaped excretory bladder. These points seem 
to him to be sufficient to warrant the creation of the Hew genus. 

28. Neoprosorhynchus purius Dayal, 1948. 

Specific diagnosis : N eoprosorhynchus Dayal, 1948; with Generio 
characters. 

Body small, cylindrical, elongate, with a broad anterior and a 
narrow posterior portion, measuring 2·4 X 0·37 Cuticle spiny. 
Anterior rostellum 0'15, having the shape of an inverted cone. Pharynx, 
0·07 in diameter. Oesophagus long. Intestine sac like, about 0·26 X 
0'19. Excretory pore terminal. Excretory bl~dder Y-shaped. 
Genital pore ventral. Testes two, oval, tandem, on the left side, at about 
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the level of pharynx and oesophagus. Anterior testis 0·15 XO·1 ; poste­
rior larger than anterior, partly covering it, 0·16 XO·ll._ Cirrus _ sao 
0-72 xO-ll. Vesioula seminalis tubular; pars -prostatioa' S-shaped 
Genital lobe large, musoular. Ovary lies posterior to testes, behind the 

---ef­

a. 

0·05 mm. 

c. 

I] 

ut.---
fi. __ ~" ~ 
rJ-t.­
$-tf.- - ~~~I:Mt~~~ 

~fl'-----

b. 

TEXT-Flo. 25.-Neopro8orltynch'lls pur'ius: a. E~tire specimen, ventral view; b. Cirrus 
sao, enlarged; c. Egg, enlarged (after Dayal). 

c.s, Cirrus sao; ej, Ejaoulatory duct; f'. •. P, Exoretory pore ; g.l, Genital 
lobe; g.p, Genital poro; g.pa, Genital papiJIa; g.s, Genital sin~s ; 
int, Intestine; ov, Ovary; 1).(J, Prostate gland; par, Pars prostatioa; 
p.t, Posterior testis; ut, Uterus; V.S, Vesioula seminalis ; vit, Vitelline gland; 

vit.d, Vitelline duot. 

oral aperture, on the right side of median line, 0·18. Vitelline glands 
consist of small follioles, soattered irregularly, on either side of intest,me, 
partly covering it. Uterine ooils, fill up entirely space between ovary 
and cirrus sao. Eggs, in large number, oval, with a, thiok brown shell, 
0·025-0·027 X 0·018-0'021. 

Host.-Epinepkelus lanceolatus (BI.). 
3 ZSI/53 17 
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Loca tion.-Intestine. 
Locality.-Puri, India. 

IV. LIST OF HOSTS, LOOALITIBS, WITH PARASITES REOORDBD FROM ~HBM 

FROM THE INDIAN REGION DESORIBED IN THIS PAPER. 

Host. Parasif,e. 

Aoria aoria (-M acronea aoria ) Day, Allahabad • BucephaZu8 tridenticularia 
BucephaZU8 aoria. 

Aoria seengha 10, (.M. 8eenghala) Day, Allahabad. Bucephalu8 tridenticularia. 
Ariu8 falcarius, Bombay • • Rhipidocotyle ligulum. 
Arius jal1tis, Puri • ProBorhynchu8 truncatud. 
Bagarius yarrellii, Lucknow • Neobucephalopsi8 bagariu8. 
Belone sp., Bombay • .. N eidhartia neidharti. 
Belone candla, Poona • Bucephalop8i8 karvei. 
/3elone 8trongylina V. Hasselt, Allahabad Bucephalopsis belonea. 

hrysophry8 berda, Bombay • BhipidocotiJZe 8eptapapillata. 
Clupea, sp., Bombay • Rh.ipidocotyZe apapillo8um. 
C1Jmbium guttatum, (BI. & Schn.) spotted mackerel, BucepkaZu8 jagan.nathai. 

fud. 
6pineph.elus1anceolatu8 (BI.) Puri • Neopro8orhynck'U8 purius. 
E.utropiichthY8 vacha Day {Butter fi.CJh}, Allahabad Bucephalop8iB/'U8i/ormia. 

M acrone8 8eengkala Day, Allahabad • 

Panga8iuB buchanani Cuv. & Val. 

p8ettode8 eru·mei, Bombay 
P8eudotropi'lt8 garua, Day, Allahabad. 

Bcatophagu8 argu,8 Bloch., Puri • 
8ciaena belengeri, Bombay. 
Serran'l18 1anceolatu8, Bombay • 
S'l/naptura orientali8 Bloch, Karachi • 
Tetradon oblongu8 Bl., Puri • • 

• 

• 

B'Ucepnalopsi88inhai. 
• Bucephalu8 indicus. 

BucephalU8 gangetic'U8. 
Bucepha1op8i8 thapari. 
Bucephalop8i8 mCU1roniu&. 

• Bucephalopsi8 magnum. 
BucephaZop8i8 con/'U8u8. 

• N eidhartia microrhynCha. 
• Bucepnalop8i8 garuai. 

Bucephalop8i8 minimu6. 
• }Jucephalua bari'luJ. 
• Bucepkalop8u mict'ocirrus 

Pr08orhynch'U8 ap • 
• P,08or~h'U~ arabiana. 

• Pro8orhgncku8 manteri • 

V. OLASSIFIED LISP OF PARASIPBS FROM THE INDIAN BBQlON, WITH THJfla 

HOS~ AND :LOC.ALI~IB8. 
(]asterostomata. 

BucepkaUdae. 
A. Bucepkalinae. 

B'ucephalua. 
BucephaZu8 tridentictllaria 

Bucephalu8 aoria 

Bucephalu8 jagannatk~i • 

, 

• Aoria o,oria (=Macrones aoria) Day 
Allahabad. 

Aoria 8eengkal(J (-M. 8eengkalcJ} 
Day, Allahabad. 

• Aoria aoria (··Maeronea (J(#.ia) Da,y,. 
Allahabad. 

• Spotted maokerel, Oymbium gutta­
tum (BI. & Sohn). Puri. 

• Mac,()nU ,~ng1aala Day, Allahabad. 
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Host. 

Bucephalus gangetic'U8 

Bucephalu8 barina 

Bucephalop,is. 

Bucephalop8is fusiformis 

Bucephalopsi8 garuai 

B'llCepkalop8i8 magnum 

B'llcephalopsi8 con/u8u8 

B'Ucepkalopsis minimus 

B'Ucephalopsi8 karvei 

B'Ucephalopsi8 belonea 

B'llcephalopsi8 microcirru s 

BuceplLalopsis Itinhai 

Bucepkalopsis thapari 

Bucephalopsis macroniu8 

Rhipidocolyle.-

Rki pidocotgle ligulum 

Rhipidocotyle apapillo~um 

Rhipidoeotyle septapapillata 

N eobucephalopsis.-

N eobucepkalop8is bagaN U8 

B. Prosorhynckinae.­

Pro8orkyncl"U3.­
Prosorhynchu8 truncatus 

Prosorhynch'll8 manteri 

Pro8orhynckus arabiana 

Proaorkyncku8 sp. • 

N eiakartia.-

N eidharlia microrhyncka 

N eidhartia neidkarli 

Neopro8orkyncku8.-

N eopro8orl~ynchua puriu~ 

Parasite. 

Macrones seenghala Day, Allahabad 
(India). 

Scatophagus argus Bloch, Puri, Bay 
of Bengal. 

.. Eutropiichthys vaclta Day (Butter 
fish), Allahabad (India). 

Pseudotropiu8 garua, Day, Allaha­
bad (India). 

Pangasius buchan ani Cuv. & &.oVal. 
Allahabad (India). 

Pangasi'U8 buchanani CUV. & Val. 
Silund-ia ganget-ica, Cuv. & Val., 

Allahabad (India). 
Pse'UaotropiU8 gar'Ua Day, Allaha­

bad (India). 
Belone cancila, Poona (Bombay 

Pres.). 
Belone strongylina V. Hasselt, Alla-

habad (India) • .J 
SC'iaena belengeri, Bombay (India). 
Eutropiichtkys -vacha, India. 
M acrones seengkala, India. 
M acrones seengkala, India. 

• Ariu8/alcarius, West Coast, Bombay 
(India). 

OZupea sp., West Coast of India, 
Bombay. 

Okrysopkry8 berda, Bomba.y (India). 

Bagariu8 yarrellii, India. 

Ariu8 jatuis, Puri, Bay of Benga.l 
(India). 

Tetradon oblongu8 B1., Puri, Bay 
of Bengal. 

Synaptura orientalis Bloch, Karachi, 
Arabian Sea. 

• Serranu8 lanceolatus. 
(India). 

Bombay 

Paeitodes erumei, Bombay (India). 
• Belone ap., Bombay (India). 

, Epinephel118 lanceolatus (Bl.), Pur 
(India). 
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VII. SUMMARY. 
This paper deals with all the Gasterostome Trematode 'parasites de­

scribed, from the Indian region so far. A brief account or diagnosis 
with necessary diagrams, has been given almost in each case; their 
latest systematio position reviewed and as far as possible, views of 
other workers on the group given up to date. Identification keys 
have also been provided at every taxonomic stage. 
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