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I. INTRODUCTION. 

Countries situated in tropical and sub-tropical regions abound in 
helminth fauna. India is by no means an exception to this. Therefore 
our trematode fauna is also very rich and varied. But, unfortunately, 
their studies do not seem to have received adequate attention either in 
proportion to the richness or in regard to the national problem 
of public health or welfare of animal or cattle. Comparatively 
speaking, the subject has received greater attention during the past 
twenty five to thirty years. However, although the trelnatode parasites 
form an important group in the study of helminth fauna of India but 
unfortunately, so far, there has been no compact publication dealing with 
the Indian fauna in a comprehensive way. We have volumes in the 
Fauna of (formerly British) India Series dealing with Cestodes and 
Nematodes, but so far no volume has been taken up for Trematodes. 
This greatly handicaps the work and studies specially of university 
post-graduate students, junior research workers and various scientific 
technical personnel engaged in this ,work in various National Research 
Laboratories and Research Institutes of applied research, like those deal­
ing with fisheries, parasitology, medicine, public health, national hygiene 
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and sanitation, veterinary zoology, animal husbandry, etc. The need is. 
more keenly felt, particularly after their post-war developmen~, when the: 
various activities have expanded or increased many-fold, but there is. 
great national shortage of technically trained scientific personnel with 
requisite experience. The .ptlblication of this series has therefore been. 
taken up by the author to meet, at least partly, this national demand. 
Part II of this series, dealing with Order Gasterostomata (Digenea} 
was the first to be completed and is in the press. That followed Part III,. 
dealing with Subclass Aspidogastrea. Part IV, which is also in the 
press, is the first in the series to deal with Digenea (Prosostomata) and 
deals with Hemiuroidea from the Indian region. Parts dealing with 
other Prosostomata are expected to follow. In fact, studies with regard 
to Part V, dealing with Paramphistomoidea from the Indian region, is. 
already in hand. Part I, presented herewith, deals with forms of the 
Subclass Monogenea recorded from the Indian region. The geographical 
area covered in the series includes the whole of India, Burma, Pakistan 
and Ceylon, i!e., as it has been for the Fauna of India series. 

The main object in preparing this series, has been to make it a 
self contained publication including all forms discovered from the 
region so far, give brief diagnosis of each systematic category concerned, 
provide diagnostic keys ~t every taxonomic stage, where considered 
necessary and include a representative diagram, if possible, of each 
species, described. At the beginning of each specific description, wherever 
considered desirable, a brief reference has been made to all those workers 
who have made any observations regarding it. At the end of each part. 
a systematic list of parasites along with their host, location and locality 
of record or discovery has been given. A host-parasite list has also 
been added. Regarding the references, attempt has been made generally 
to give only such important ~eferences as have been actually cited in 
the text, but such others also as have been considered to ha.ve any 
fundamental bearing on the approach to their study have been included. 
However, as far as the references to worms dealt with from this region in 
particular are concerned, an attempt has been made to make them 
as complete as possible. 

The author does not put forth any claim that the publication is 
absolutely complete and perfect, but he will be obliged if his attention 
be drawn to omissions, or suggestions if -any are kindly advanced to 
him, to make the series still more useful. 

II. SYSTEMATIC ACCOUNT. 

In recent years, Price (1936-43) has revised the classification of this 
group ext~nsively. Sproston (1946) also brought out a large monograph 
o~ the subJe~t after exhaustive studies. In view of these, I am not dealing_ 
WIth the subject at length here. Therefore for further details a reference 
may be made to their work if necessarJ'. 

I 3!ll also .not including any general account of the group, as I have 
done ill earher parts of the series dealing with Gast€;rostomata, Aspidc­
gastrea and Hemiuroidea, although I had already prepared it a.s early as 
1945; because Dawes recently (1946; 1947) has dealt ,vith the matter: 
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fairly adequately. In fact, since 1939, I· was also e~gaged in studies 
on the group, similar to those of Sproston, but due to World '\i ar II my 
progress could not be as expected. However, just wnen I had also ~ade 
headway Sproston's monograpn appeared. " 

In earlier parts of this series, particularly Parts IV and II, I have 
attempted to deal with the evol Jtion and inter-relationships in the 
Platyhelminthes and have given briefly the history of classification of the 
Class Trematoda. J have proposed there that,following Faust and Tang 
(1936) a.nd other former authors, we should revert to the earlier 
classification and divide the Class into three Subclasses, viz., 1. lJlonogenea, 
2 •. Aspidugast-rea and 3. Digene~. If this is followed the two Sub­
orders of lJtlonogenea of Odhner (1912), viz., Monopisthocotyleft and Polyo~ 
,nst kocotylea , will have to be regarded as of the rank of Orders ana not 
Suborders. 

In Part III of this series, I have given the distinguishing features 
differentiating the three Subclasses, as given by "Dawes (1946). The 
Bu bclass .Ztlnnogenea cOllld be dE-fitted sOlnewhat as fnll!)\vs :-

Syns. 
Subclass MONqGENEA (Carus, 1863). 
Pectobothrii Burmeister, 1856. 
Polystomea Leuekart, 1856. 
"M anogeneses" of von Beneden, 1858. 
Orypoocoela Johnston, 1865. 
Eotoparasilica Lang, 1888. 
Enterocoeylea Montie, 1892. 
H eteroootylea Brau~, 1893. 
Monogenetica Haswell, 1893. 
Heterocotylida Lahille, 1918. 

Diagnosis of Subclass: Trernatode Rudolphi, 1808; with characters 
of the Class. 

Small to medium sized Trematoda. Anterior adhesiv"e organs may 
be groups of gland cells opening in "head organs " or t.8 suckers and 
pseudosuckers. Eyes present or absent.l\'Iouth at or near anterior end. 
Pharynx is alw'ays present. Intestine usnally forlned of two lateral 
crura; separate or confluent; branched or unbranched; rarely sac-like. 
Chief organ of attachment, the" haptor'" is posterior or lateral; may he 
as in Monopisthocotylea, more or less discoidal, muscular and sonletimes 
provided with localised cuticular thickenings; with nearly always 2-16 
hooklets round the margin of the larval haptor, ,vhich may persist in the 
adult and frequently 1-3 pairs of large hooks" anchors "more centrally 
placed. The secondary haptor of adults may he discoidal or in reduced 
form, as in some Polyopisthocotylea, with cuticular or muscular develop­
ment.s upon it, or may be formed of a fixed number of muscular suckers, 
with or \\rithout supporting sclerites or of a fixed or indefinite 
number of characteristically formed cuticular adhesive units "clamps" 
which are either located on a definite haptoral region or cotylophore 
or are disposed along the margins of the body proper. Animals a1ways 
hermaphroditic, though the male and female systems may not lIlature 
simultaneously. Ovary nearly always pretesticula.r. Genital pore 
usually opening into a common sinus. Uterus usually short. Genito­
intestinal canal present or absent. Vagina may be absent. Vitellaria 
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nearly always composed of minute follicles, co-extensive with intestinal 
crura, occurring above and below them and between their branches, 
usually not extending across the median region, which is occupied by 
the reproductive system. Excretory system double, opening dorsally 
by two symmetrically placed pores, at or near .the level of the genital 
aperture. Eggs comparatively few and relatIvely large, frequently 
with polar prolongations. The life-cycle is direct, i.e., the \vhole of 
life-cycle is on one host, there being incolllplete metamorphosis and 
alternat.ion of generations rare, present only in some Polystolna spp. 
,Parasitc.3 usually of cold-blooded aquatic vertebrates or of crustaceans, 
,semi-parasitic on them; very rarely on cephalopods or mammals. 

Odhner (1912) proposed a division of the Order Monogenea into two 
Suborders, (1) Monopisthocotylea and (2) Polyopisthocotylea on the 
basis of the ahsence or presence of a genitointestinal canal, i.e., the tubular 
connection between oviduct and right (rarely left) caecum. But Fuhr­
mann (1928) proposed a tripartite division of the Order, (1) Monopist­
hodiscinea Fuhrmann, (2) Monopisthocotylinea Odhner, (3) Polyopistho­
cotylinea Odhner, two of the groups thus formed representing sub­
divisions of Odhner's Monopisthocotylea.. Price (1937) thinks that there 
is little taxonomic advantage in this scheme and Odhner's scheme 
has been generally followed by later workers. 

TAXONOMY AND PHYLOGEl\TY OF MONOGENEA. 

It is true, as pointed out by Dawe~ (1947) that a complete classification 
of the Subclass Monogenea has not yet been accomplished in a modern 
sense, although Price (1936-43) has made very subRtantial progress 
,vith a scheme of his own, now accepted by almost all, excepting, ,vith a 
few minor adjustments here and there. He has firmly established a 
number of' superfamiIies, families and lower taxonomic units. I also 
agree with Dawes, t.hat it is doubtful if some of the superfamilies have 
any phylogenetic significance, but they are serviceable units in 
diagnosis and taxonomy. I (Chauhan, -1953d) met 'with the same 
situation in the Subclass Digenea also, while revising a group recently. 
I find that as far as the classification of the class Trematoda into three 
Subclasses, v'iz., Monogenea, Aspidogastrea and Digenea is concerned, 
probably there is some phylogenetic basis, but \vhen one comes to the 
further sub-division of the Subclas~ Digenea, into two Orders, Gasterosto­
mat a and Prosost.omata, one finds that it is probably more in a way a 
convenient taxonomic arrangement than phylogenetic. Recently, 
my studies of the family Haplosplanchnidae led me to propose further 
sub-division of the Order Prosostomata into two new Suborders, viz. 
Preprosostomata and Prosostomatida. The Class Trematoda is obviously 
a group of polyphylogenic origin and it appears to me that the Gasteros­
tomes have developed from their pre-trematode, parasitic, rhabdocoe­
lidan Turbellarian stock, probably common or closely allied to that of 
ancestors of other groups of Platyhelminthes also, through a line of evolu­
tion of their own, separately or probably running parallel in the tree of 
evolution upto a certail, stage, along with other Prosostomes; probably 
under similar, ecological and environmental conditions of living and 
food habits. There appears to be more phylogenetic affinity in the 
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taxonomic units: Turbellaria, Temnocephala, Monogenea, Aspido­
gastrea, Digenea, Prep~osostomata, Prosostomatida, etc. 

As suggested by Dawes, perhaps before an ideal scheme can be pro·· 
pounded, we shall need to consider life-histories and growth cycles in 
greater detail. Probably more intensive and detailed studies will also 
have to be carried out of some archaic, transitory forms, representing 
some intermediate stages like, Ohimaericola Brinkmann, 1942 ; Diplozoon 
Nordmann, 1832 ; Protornicrocotyle Johnston and Tiegs, 1922 ; Bilatera­
cotyle Chauhan, 1945, etc. ~t\. closer study of relative growth rate may 
enable us better to assess variability in relative sizes of organs and parts 
within a species. We also seem to have been misled to a certain ext(:.nt, 
while dealing with shapes and structures, like anchors or hooks, hooklets, 
sclerites, etc. Dawes thinks that these may be differences more indica­
tive of the processes of growth than phylogenetic distinction. I may add 
that they could also represent, at least to some extent, different stages of 
secondary adaptation to meet similar conditions of living and food 
habits. ~proston (1946) has brought in another useful factor in consi­
deration in the study of this group, i.e. larval characters, but as Dawes 
pu.t it, in lieu of information co~cerning the growing trematodes, we 
have to depend more on the characters of the adult, which have been 
put to good use by Price. 

Another group of special interest in the study of phylogeny of the 
Subclass Monogenea is the family Discocotylidae.. The position about this 
has been summarised by Sproston (1946). She states that·among the vere 
numerous modifications of structure and habit found in DiscocotyHda 
are the several separate appearances of asymmetry, which may be a 
sign of the phylogenetic plasticity of these fornls. The asymmetry in 
Anth,ocotyle, for- instance, is highly irregular. Some individuals have 
the larger anterior clamp on one side of ~he body and some, from the 
same hatch of fish, mav have it on the other; \vhile in others the anterior 
pair of clamps may b~ nearly equal in size. The family is clearly poly .. 
phylectic I and represents only a tentative grouping for ~onvenience of 
those genera which are probably nearest to the evolutionary stem of the 
superfamily though they are probably not the most primitive members. 
From the point of view of' clamp structure, the most primitive members 
are thought to be represented by the Mazocraeidae and on a divergent 
line, the Chimericolidae-the Choricotyliuae and Hexostomatidae repre .. 
senting the ends of two different lines of evolution. 

The two Orders of the Subclass Monogenea are differentiated by the 
following key :-

Key to Orde'rs of Subclass Monogenea. 

Anterior end with gland-organs; mouth without oral sucker ; 
paired suckers within mouth always absent; accessory 
suckers outside mouth may be present; haptor a. single 
unit: a well developed postero-ventral disc, sometimes 
sucker like, with or without radial septa partitioning it 
into loculi, armed with 1-3 pairs of large hooks or 
anchors and 12-16 marginal hooklets; genito-intestinal 
canal usually absent M onopisthocotylea. 
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Anterior end nearly always devoid of adhesive gland-organs; 
mouth surrounded by an oral sucker or with a pair of 
"suckers" within mouth; haptor consisting of several 
units; a, number of suckerlets or clamps borne on a, 

disc-like process or on the ventral surface; Genito-
intestinal canal present Polyopi8tkooo'ylea. 

1. ORDER MONOPISTHOOOTYLEA ODHNER, 1919. 

Syns. M onocotylea Blainville, 1828. 
T,ricotylea Diesing, 1850. 
Calicotylea Diesing, 1850. 
Tri8tomae Taschenberg, 1879. 
Oligocotylea Monticelli, 1903. 
M onopisthodi8cinea Fuhrmann, 1928. 
M onopisthoeotylinea Fuhrmann, 1928. 

The Order is defined as below :-

Diagnosis: Monogenea; with characters of the Subclass. 
Anterior end without prohaptor or with a feeble oral sucker or a pair 

of anterior accessory sucker3 or two elongate anterolateral depressions 
receiving the ducts from numerous unicellular glands or frequently provid .. 
ed with one or more pairs of adhesive glands in the form of "head organs" 
receiving the ducts of the cephalic glands. Mouth not surrounded by 
an oral sucker. Paired cuticular suckers within mouth never present; 
accessory muscular suckers may be present outside mouth. Haptor a 
single unit; a well developed disc; sometimes sucker-like, with or without 
radial septa, dividing it into loculi on its ventral side but the septa never 
subdividing it into distinct sucker and clamps; armed generally with 
1-3 pairs oi large hooks or anchors, the hooks being often supported by 
transverse cuticular bars, and 12-16 marginal hooklets or poorly 
developed and leaf-like body, acting as a generalised sucker. Eyes and 
a vagina present or absent.. Genitointestinal canal absent; except, 
possibly, in the Australian family, Protogyrodactylidae. 

The Order contains three Super families , Gyrodact.yloidea Johnston 
and Tiegs, 1922; Capsaloidea Price, 1936; Acant.hocotyloidea Sproston, 
1946. Dawes (1946) does not appear to recognise the new superfaluily 
of Sproston. Representatives of only two Superfamilies have been so far 
recorded from the Indian region. They can be diff~rentiated by the 
following key :-

Key to Super/amities 0/ Order MONOPISTHOCOTYLEA. 

Haptor armed with large hooks or a.nchors and with support-
ing transverse bars • • Gyrodactyloidea. 

Haptor armed or unarmed; when armed,·the large hooks 
or anchors lack supporting transverse bars . . Cap8alo·idea. 

A. Superfamily Oy RODAOPY LOIDEA Johnston & Tiegs, 1922. 

Syn. Gyrodaclylidea Poohe~ 1926. 

Odhner, 1912; with 
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Prohaptor absent or represented by at least one pair of head or cepha­
lic glands usually in two groups, one on either side of pharynx, their 
ducts opening into one or two pairs of head organs. Intestine simple, 
sac-like, or with two crura without or with short diverticula. Haptor 
discoidal or wedge-shaped, bearing one or two pairs of large hooks or 
anchors, almost always supported by 1-2 rarely 3 cuticular supporting 
transverse bars. Cirrus simple, cuticular, frequently with a complicated 
cuticular accessory apparatus. Vagina present or absent. Genital 
aperture median or sub-median. Genito or Vitello-intestinal canal 
rarely present. Oviparous or viviparous. 

The Superfamily conta,iIls, at present., four families, viz. Gyrodac­
tyidae Cobbold, 1864 ; 2. Protogyrodactylidae ,Tohnston & Tiegs, 1922; 
3. Dactylogyridae Bychowsky, 193~ and 4. Calceostomatidae Pa.rona 
& Perugia, 1890. Th.ey can be differentiated by t.he following key :-

Key to Families of SuperJam,iZy GYRODACTYLOIDEA (after Sproston) 
1. Viviparous 

Oviparous 

Gyrodactylidae. 

. . 2. 

2. Vitellaria frond-like in palmate groups. Genito-intestinal 
canal present . . Protogyrodactylidae. 

Vitellaria not frond-like or in distinct groups. Genito-
intestinal canal absent •. 3. 

3. Anterior end expanded forming conspicuous head lappets Oalceo8tomatidae. 

Anterior end not expanded to form head-lappets . • Dactylogyridae. 

The Superfamily is recorded to be represented so far in India by 
on ly one of these families, viz. D(tctylogyridae. 

Family DACTYLOGYRIDAE Bychowsky, 1933. 
Syn. Amphibdellidae Carus, 1885. 

The family is defined as:-
Family diagnosis: Gyrodactyloidea Johnston & Tiegs, 1922 with 

Superfamily characters. 
Small, elongate worms. Anterior end'with two or more pairs of head­

organs; head lappets absent; cephalic glands lateral or distributed 
throughout the median preoral region. Haptor with or without accessory 
structures, or squa,modiscs; with one or two pairs of anchors and usually 
14 marginal hooklets. Ovary pretesticular, elongate, curved or globular. 
Vagina preser:t or absent. Vitellaria well developed. Oviparous. Para­
sites of marine and fresh"rater fishes. 

Type genus-Dactylogyrus Diesing, 1850. 
The family conta.ins at present four subfamilies. They are distin­

guished by the number of anchors and presence or absence of squalno­
discs, as in the following ~ey :-.. 

Key to Subjamil'l;es of Family DACTYLOGYRIDAE--
1. Haptor with one pair of anchors 

lIaptor with two pairs of anchors 

. . 2. 

. . 3. 
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2. Haptor with circle of heavily cuticularised tubular 
structures Bothitrematinae. 

Haptor without these subsidiary structures Dactylogyrinae •. 
3. Haptor with a pair of accessory plaques (dorsal and ven-

tral squamodiscs) •• Diplectaninae. 
Haptor without squamodiscs Petraonchinae: 

Representatives of three subfamilies, 1~1:Z. Dactylogyrinae, Diplec­
taninae and Tetraonchinae have been so far recorded from India. 

(a) Subfamily D.A.OPYLOGYRIN.A.E Byohowsky, '1933. 

This nl0notypic subfamily was created by Bychowsky in 1933, for 
the genus Dactylogyr'lts Diesing. The other genera included under it 
are DogieUus Bychowsky, 1933; Neodactylogyrus Price, 1938 and Para­
dactylogyrus Thapar, 1948. The subfamily is defined below:-

Subfamily diagnosis .' Dactylogyridae Bychowsky, 1933; with Family 
characters. 

Haptor well developed, witho-ut accessory cuticular structures or 
squamodiscs and with one pair of anchors, supported by one or' two 
cuticular transverse bars; marginal hooklets 14 pairs. Eyes· present. 
Intestine bifurcate and the crura confluent posteriorly. Ovary pretesti­
cular. Testes and ovary spherical. Vagina present, with or without 
supporting structure~. 

Type genus-Dactylogyrus Diesing, 1850. 

Price (1938) raised the two groups of species of the genu~ Dactylogyru8 
Diesing, 1850 to independent generic rank. He retained the forms 
having a single haptoral bar in the genus Daotylog!Jrus and the forms 
with two haptoral bars were assigned to' his new genus, Neodactylogyr~(,s 
Price, 1938. 

Thapar (1948) added another genus to the family. He did not assign 
it to any subfamily. Chauhan (1953), however, allotted it to this sub­
family. 

The subfamily is recorded to be . represented in India so far by two 
genera, Dactylogyrus and Paradactylogyrus. Tl1ese genera can be differ­
entiated as fo]]ows:-

Key to Indian Genera of Subfamily Dactylogyrinae. 
Haptor without any median" onchium " • . DactylogyMt8. 
A single median" onchium" present on haptor Paradactylogyru8. 

(i) Genus Dactylogyrus (Diesing, 1850) emend. Price, 1938. 

Generic diagnosis .' Dactylogyrinae Bychowsky, 1933 ; with Subfamily 
characters. 

Head organs two pairs. Eyes present. Haptor disclike, without 
any accessory structures like .squamodiscs but ,vith one pair of anchors, 
a single clamp-like supporting transverse bar and 14 marginal hooklets. 
Ovary pretesticular. . Copulatory apparatus complicated. Vagina some­
times with cuticular supporting structures. 

Type species-Dactylogyru.~ aur·iculat'lls (N ordlnann, 1832) Diesing, 
1850. 
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1. Dactylogyrus moorthyi Price, 1938. 

(Text-fig. 1, a, b, c, a, e.) 
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Specific diagnosis: Dactylogyrus Diesing, 1850; with Generio 
characters. 

Body elongate, 165 to 266(L long by 37 to 75~ wide. Haptor 22 to 
441l mde, armed with 1 pair of large hooks (anchors) 18 to 30(L long and 
supported by a single ox-yoke shaped bar about 18(L long and \vith 14 
marginal hooklets 15 to 18(L long. Eyes present. Oral aperture about 
35 to 45(.1. from anterior end of b.o~y; pharynx globular, 15 to 18(.1. in 
diameter; remainder of digestive tract not observed. Genital aperture 
about 55 to 65(.1. from anterior end of body.. Male copulatory apparatus 
consisting of a long slender cirrus describing a complete loop at its proxi­
mal end and an accessory piece consisting of 2 parts, one portion finger­
shaped, about 28(1. long, and a cres( entic portion about ·20(.1. long. Vagina 

e. 

TBXT-FIG. 1.-DactylogYfus moorthyi. (a) Large haptoral anchor (b) Marginal hooklet 
(c) Haptoral bar (d) Male copulatory apparatus (e) Vagina, (after Price). 

present, opening on right side of body. Gonads and vitellaria not 
distinctive. Eggs not observed. 

Hosts.-Freshwater fishes, Puntius puckelli and P. ticto. 

Location.-Gills. 

Distribution.-India (Chitaldnrg District, ~ysore State). 

Specimens.-lT. S. N. M. Helm. ColI. Nos. 41144 (type) and 41145 
(paratypes). 
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This species diiiers from all other species of the genus Dactylogyrus 
in the morphology of the male cop~latory apparatus and in the shape 
of the ha,ptoral bar. 

(ii) Genus Paradactylogyms Thapar, 1948. 

Generic diagnosis: Daotylogyrinae Bychowsky, 1953; with Sub­
family characters. 

Small monogenetic forms, bearing one pair of anchors and a single 
anchor bar on the haptor. Besides the llsua.} fourteen haptoraI 
hooklets it bears a single median "onchium " There is a pair of 
cephalic lobes beariltg the openings of' several cephalic glands. 
The intestinal caeca unite posteriorly in front of the haptor. There 
is a single ovary and a single postovarial testis. The vagina is 
cuticularised structure and the copulatory apparatus consists of a highly 
cuticularised cirrus, a cirrhal thread .and a horse-shoe shaped accessory 
piece provided with a posterior shaft. There is a single egg in the 
utenlS. Parasites of fresh water fishes. 

Genotype-Paradactylogyrus oatla'l"ius Thapar, 1948. 

2. Paradactylogyrus catlarius Thapar, 1948. 
(Text-fig. 2, a, b, c, d, e,j.) 

Specific diagnosis: Paradactylogyrus Thapar, 1948 with Generic 
characters. 

Body elongate, dorso-ventrally flattened; length 0·75-1·01, width 
()·095-0·] 5 (maximum). 4~nterior end with cephalic lobes. Integu­
ment smooth. Haptoral disc hexagonal, armed with two strong anchors, 
with bifid roots, and 14 small marginal hooks. Tran~verse cuticular 
bar hooked downwards at both the ends. An elongate, accessory 
cuticular piece" onchiuln " present in the centre of haptoral disc. l\{outh 
ventral, subterminal. Buccal canal short. Pharynx globular, muscular. 
Oesophaga-:; short, repre3ented by a shallow outpocket behind pharynx. 
Intestinal caeca unite posteriorly before haptoral disc. Testis single, 
elongated, post-ovariaL., in the posterior region of body. Vesicula 
seminalis pear shaped, large, dilated, near vaginal pore. Copulatory 
apparatus highly cuticularised consisting of an anterior horse-shoe 
shaped, clasper-like accessory piece, with a downwardly directed shaft. a 
cirrus and cirrhal thread. Cirrus very long, slender, tubular. Ovary 
single, elongated, sausage shaped, situated immediately behind middle, 
in front of testis. Receptaculum seminis large. Vagina a narrow, coiled, 
cuticularised duct on left side. Vitellaria numerous, small follicles, 
mainly extra-caecal. Uterine egg single, oval, 0·041-0·045 X 0"0295 
-0·031 (Type species). 

Host.-Freshwater fish, Gatla catla. 
Location-Gills. 
Locality-Lucknow. 

(b) Subfamily-TETlUoNoBINAE l\Ionticelli, 1903 etn,enrl Price, 193i 

Subfamily diagnosis: Daotyloggriaae Bychowsky, 1933; with Family 
characters. 

----~~-----------------------------------------------1 All measurements in this pap~r are given in millimetres. 
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TEXT-FIG. 2.-Paradactylogyru8 catlari'lt8 (a) Entire worm, ventral view (b) Anterior end, 
greatly enlarged (c) Haptor, ventral view (d) Copulatory apparatus (e) Ootype 
complex (I> Eggs. (after Thapar). 
a., Anchor; a.b., Anchor bar; a.p., Accessory piece; b.c., Buccal canal; c., Cirrous ; 

c.gl., Cephalic glands; c.l., Cephalic lobes; c.t., Cirrhal thread; e., Egg; h., Haptor; hk., 
Hooklets; int., Intestinal caeca; m., Mouth; oe8., Oesophagus; on., Onchium; OV., 
Ovary; ph., Pharynx; r.s., Receptaculum seminis; s.g., Shell gland; t., Testis; ut., 
Uterus; ves., Vesicula seminalis; vag., Vagina; vit., Vitellaria; v.d., Vetelline duct. 

Body devoid of scales or spines. Eyes present or absent. Haptor 
without squamodiscs, but bears two pairs of anchors and 12-16 
marginal hooklets. Intestine single or douhle. Testes usually \vithout 
lobes. Ovary unlobed. Vagina present or absent. 

Type genus-Tetraonchus Diesing, 1858. 
Chauhan (1945) gave a key to 18 genera of the subfamily, consider­

ed valid. Sproston (1946) considered 20 genera under the subfamily·as 
valid. She also gave a key to those genera, as follows :-
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Key to Genera of Subf.lmily Tetraonohinae. 

1. Haptor with 3 separate transverse bars 

Haptor witli" 2 separate transverse bars 

Haptor with 2 artic~lated bars 

Haptor with 2 bars fused by their mid-regions 

Ha ptor with one transverse bar '. · 

Ha.ptor without transverse bars 

2-A. Haptoral'bars s~ar-

Intestinal c~ura not confluent posteriorly 

Intestinal crura confluent posteriorly 

2a. Vagina absent; eyes present 

Vagina conspicuous on right . 

M 'Urraytrema Price. 

2. 

Rk#Jd08Y'nocku8 Miz. & 
Blatz. 

4. 

5. 

2a. 

2b. 

Anchylodi8C'U8 J. ,& T. 

Haliotrema J. & T. 

2b. Vagina on left margin; accessory piece basally arti-
culate with cirrus Oleidodi8cu8 Muell. 

Vagina on right margin; accessory piece never basally 
articulate with cirrus U rocleid'lJ,8 Muell. -

2.B. Haptoral bars dissimilar-

Intestinal crura not confluent; vagina on left side • • A'Myrocepkalu8 Crepl. 

Intestinal crura confluent posteriorly-

Vagina on left, in mid-lateral region Aneylodi8coides Yam. 

Vagina OJ} right margin Petranci8trum Goto & 
Kikuc. 

3. Haptoral b&rS similar-

Anchor bases abnormally developed and ocoupying the 
whole of haptor area ~ vagina on left . • • • Anckoradi8cu8 Miz., 

Haptoral bars dissimila.r 

Anchor bases normal; vagina on left 

4·A. Haptoral bar butterfly-shaped, articulating direotly 
with both pairs of anchors; intestine unbranohed and 
sao-like 

B. Haptoral bar simple, artioulating directly with only one 
pair of anchors; intestine bifurcate. Intestina.l 
oruranotconfluent; 14 (1 or 12) marginal hooks 

Intestinal crura confluent; 2 or 14 marginal hooks 

40,. 3 pairs of head organs; vagina present; anchors similar; 
14 marginal hooks • • • • • • 

1 pair of head organs; vagina absent; anohors dis-
similar; 14 marginal hooks • • • • 

Numerous sca~tered head glands; vagina absent, ; 
anchors dissimilar; 1 12 marginal hooks .; 

'b. 2 marginal hooklets-

Anctinocleid'lJ,8 Miz. 

Petraonchu8 Die'S. 

4&. 

4b. 

AmphibdeUoitles Price. 

" »iplectanotrema, J. & T. 

Linguatlactyla Brinkm. 

4 pairs of head drgans; vagina absent • • EmpZeuro8oma J. & T. 
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2 pairs of head organs; conspicuous vagina on left mar-
gin •• I. ., •• Daitreo8oma J. & T. 

14 marginal hooklets . f 

2 pairs of head organs; vagina in left mid-lateral region Parancyrocepkaloidu Yam. 
S. Intestinal crura not confluent; anchors simila.r ; vagina 

in left lateral region •• . . . • AmpkibdeJla Chatin. 
Intestina.l orura oonfluent J anohors dissimilar; vagina 

in left mid-lateral region •• .• .• Ancyroeepkaloides Yam. 

Genus Ancyrocephalus Creplin, 1839. 
Generic diagnosis: Petraonckinae Montioelli, 1903; with St1bf~~ily oha.ra.oters. 

Head organs generally 3 pairs bearing the opening of cephalic glands. 
Eyes present. Haptor distinctly set off from body proper. Anchors 
two pairs.. supported by two dissimilar supporting 'bars. Marginal 
hooklets 14. Intestine bifurcate, crura ~ot confluent posteriorly. 
Gonads situated near the middle of body or further back. Vagina 
present, opening on left side. Vitellaria usnally extend into posterior 
third of body. ' 

Type species-A.ncyrocepkalus parail(1)us Oreplin, 1839. 

3. Ancyrooephalus alatus Chauhan, 1945. 
(Text-fig, 3, a, b, 0, d, 6.) 

Sproston, N. G. (1946). Trans. :ool. 800. Lcmd. 25(4) ; 507 
--.....----(1948). 8inensia. 19(1-6) ; 77 & '79 

Speciftc diaaosls: AncyrocephalU8 CrepUn, 1839; with Generio oharaoters. 

Body elongate, mjnute, O·71-2·43XO·I1-0·27. Haptor dis .. 
coidaJ,with a dorsal and a ventral pair of anchors, each pair supported by 
a transverse bar. Marginal hooklets 12. Cephalic glands 7-9 on each 
side. Head organs three on each side. Eyes 2 pairs. Pharynx amall:, 
muscular, sub-spherical. Mouth terminal. Oesophagus very; short .. 
Intestinal caeca do not extend up to haptor, not united posteriorly. 
Testis single, post ovarian, elongate. Vesicula seminalis very elongate. 
Prostate gland well developed. Penis sac rounded with accessory 
'elong~te, cuticularised, tubular, hollow structure, pointed at its ex~remity, 
·)lith ,a _ spiral ala and, a cuticular, supporting bent rod. Ovary simple, 
pear shaped-in the rriiddle of body. Vagina simple. Shell gland small. 
,Vitellaria small follicles. . 

The species -is characterised by the possession of tbree pairs of head 
organs, large anchors supported by cuticular transver~e bars, oIlly 12 
marginal hooks; intestinal caeca not united posteriorly; two pair~ of 
eyes and the vitellaria: extending into the posterior region of ,body. 

It differs frbm other species', in the general shape of body, :the number 
of marginal hooklets" which is only 12, the structure of vesicula seminalis 
and penis, possessing a spiral a,la and in the shape of the' accessory piece. 

Host.-Muraenesox talO.bonoides; A.rius fulc'arius; MugiZ pa,sia ; 

H arpoilon neherius. 
Locatio-n.-Gills. 
Locality.-Bo.rnbay; Arabian S~a, IndiaD Ocean,. 

3 ZSI/53 2 
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TB8r-FIG. 3.-Ancyrocepkal'U8 alatus (a) Entire view (b) Anterior end, to show head organs 
and eyes (0) Dorsal and ventral pair of anohors with transverse bars (cl) Two margiD:a1 
hooklets· (e) Penis with spiral ala, aooessory piece and a portion of penis sao. (after 
Ohauhan). 
A AN., Anterior anohor; AO P., Aooessory pieoe of penis; B 0., Buooal oavity; 

0., Cirrus; OG., Cephalio glands; DOG., Duot of cephalio glands; D PB B., Dorsal 
transverse bar; EY., Eye; GL 0., Gland cells; H 0., Head organs; HPT., Haptor; 
10., Intestinal oaecum; M., Mouth; MG H., Marginal hooklet; OD., Oviduot; OY., 
Ovary; P AN., Posterior anohor; PH., Pharynx; PR., Prostate reservoir; P., Penis; 
P8., Penis sao; 8.A., Spiral ala ; BG., Shell gland; P., Testis; P B B., Trans­
verse bar; P VD., Transverse vitelline duot; UP., Uterus; UP P., Uterine pore; YD. 
Vas deferens; VG., Vagina; VIP., Vitellaria; VB., Vesicula seminalis; V PR B., Ven~ral 
transverse bar. 

(e) Subfamily DIPLECTANINAE Monticelli, 1903. 
Syn. Lepidotreminae Johnston & Tiegs, 1922. 

Subfamily diagnosis: DaGtylogyridae Bychowsky, 1933, with Family oharaoters • 

. Body, especially posterior half (except in Neodiplectanum) covered' 
With anteriorly directed scale-like spines. Cephalic glands present, 
opening to exterior through head organs. Eyes two pairs. Haptor 
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bearing paired squamodiscs, dorsal and ventral; sessile or sub-sessile; 
eovered with concentric rows of scale-like spines or lamellae, with or 
without accessory hooks. Anchors two pairs, with 2, 3 or 5 supporting 
bars. 14 marginal hooklets probably always present. Intestine sac­
like or crura without diverticula. Testis and ovary without lobes, 
oeirrus simple or complex; vagina present. 

Type genus-Diplectanlum Diesing, 1858. 

Key to Genera of Subfamily DIPLECTANINAE. 

1. Squamodiscs with concentric rows of paired lamellae 
and three ha ptoral bars . . . . . . LamellodiscU8 J. & T. 

Squamodiscs with concentrio rows of scale-like spines or 
spine-like hooks and 2, 3 or 5 bars .. 2. 

Lepidotrema J. & T. 2. Squamodisos with spine-like hooks and 5 bars 
Squamodiscs with scale-like spines and 2-3 bars 

.3. Intestine bifuroate .. 
. . 3 • 

Intestine a single lobed sac 
Diplectan'Um Dies. 
N eodiplectan'Um 

Blatz. 
Miz. 

Sproston (1946)' included the genus Squamoiliscus Yamaguti, 1934 
.as a valid genus, in her key to the genera of the subfami1y. 11 regard 
it a synonym of the genus Diplectanum (Diesing). 

Genus Diplectanum Diesing, ] 858, eme'Y!,d. Price, 1937. 
Syns. Acleotrema Johnston & Tiegs, 1922. 

Lepidote8 Johnston & Tiegs, 1922. 
Sq'Uamodi8cU8 Y&~~guti,·1934. 

The outstaLding generic character is the squamodiscs, which are 
absent in Ancyrocephalus. Most authors regarded it as synonymous to 
the genus Ancyrocephalus but Price (1937) established its independent 
validity. 

Generic diagnosis: Diplectaninae Montioelli, 1903; with Subfamily charaoters. 

Squamodiscs consist of dorsal and ventral concentric rows of scale­
like spines or rodlets, without groups of accessory spine-like hooks. 
'Transverse haptoral. cuticular bars three. Cirrus with ejaculatory bulb. 
-Vagina present or absent. 

Type species-Diplectanum' aequans (Wagner, 1857), Diesing, 1858. 

Syn. Dactylogyru8 aequans Wagner, 1857. 

4. Diplectanum belengeri (Chauhan, 1945) Chauhan, 1953. 
(Text-fig. 4, a, b, c, d, e.) 

Syn. Lamellodiscus belengeri Chauhan, 1945. 

Sproston, N. G. (1946). Tram. zooZ. Soc. Lond 25 (4): 507. 

Specific diagnosis: Diplectanum Diesing, 1858; with Generio oharaoters. 

Body elongate to oval, 0·52-1·17 X 0·11-0·225. Cephalic glands 
:8-9. Head organs 3 pairs. Eyes two pairs. Haptor distinct, with 

lWhile this paper has been in the Press, Yamaguti (1953, p 227) himself thinks that 
-tbe presenoe or absene-e of the ejaculatory bulb as well as the struoture cf the squamo-
-diso in terms of hooks, rodlets or soales-distinguishing characters between the genera 
.spClf/UXliSCU8 and DipZeccanum-are of no generio importance. 

!A 
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TEXT-FIG. 4.-Dipl.ectanum belengeri (a) Entire view (b) Anterior end, to show head 
organs; cephalic glands, their ducts and eyes (e) Dorsal and ventral pairs of &Ilchors. 
with transverse bars (d) Penis hooks (e) Squamodisc, showing concentric lamellae. 
(after Chauhan). 

A AN., Anterior anchor; B 0., Buooal cavity; C., Cirrus; OG., Cephalic glands. 
DOG., Duot of oephalio glands; EY., Eye; H 0., Head organs; HP'l'., Haptor ; 10., 
Intestinal caecum; LM., . Lamellae; M., Mouth; NG H., Marginal hooklet; (JE.,. 
Oesophagus; OV., Ovary; P AN., Posterior anchor; PH., Pharynx; PR., Prostate­
reservoir; S., Outgrowth on haptor; BG., Shell gland; SQD., Squamodisc; P V D., 
Transverse vitelline duct; UP., Uterus; VO., Vagina; VIT., Vitellaria; PB LP.~ 
Lateral 'piece of transverse bar; P R M P., Median piece of transverse bar; V(} P •• 
Vaginal pore. VB., Vesioula seminalis. 
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2 pairs of anchors, one dorsal and one ventral, curved distally. Transverse 
cuticular bar, composite, made of three pieces. Haptor carries three 
pairs of foliate, round, cutaneous outgrowths, each pair bearing a 
marginal hook. Squamodisc consisting of concentric rows of continuous, 
5-16 lamellae. Mouth terminal or sub-terminal, mid ventral. Buccal 
cavity small. Pharynx muscular. Oesophagus practically absent. 
Intestinal crura not uniting posteriorly. Gonads situated in th~ 
posterior part of anterior half. Testis single, elongate, oval. Vesicula 
seminalis short. Penis enclosed in a sac, simple with two 
hook-like structures. Ovary elongate, oval, in the middle of body. 
Vagina median. Shell gland small. Vitellaria small follicles. 

The species is characterised by the possessiop. of the peculiar 
six outgrowths on the haptor, number of marginal hooks being only 
six; the peculiar but simple structure of penis, \vitp. two simple hooks, 
vagin.a being wibhout cuticular development and the lamellae of the 
squamodisc being continuous. 

Hosts .-Sciaena belengeri ; ,f:)ciaena carulta ; M uraenesox talabonoides. 

Location.-Gills. 

Locality.-Bombay, Indian Ocean. 

B. Superfamily OAPSALOIDEA Price, 1936. 

Superfamily diagnosis: Monopi8thocotyZea Odhner, 1912; with the characters of the 
Order. 

Prohaptors absent or if present, a weakly developed oral sucker or a 
pseudo-sucker or two lateral suckers or glandular grooves. Heaa 
organs sometimes pres~nt. Intestine sac-like or if bifurcated, crura 
generally with median and lateral diverticula. Haptor armed or un­
armed, discoidal, muscular, generally comparatively large; usually 
divided ventra~ly by septa into sucker-like depressions or loculi, withou~ 
anchors or with anchors, always without any cuticular, supporting 
transverse bar. Testis one or more. Cirrus without accessorv struc .. 
tures, sometimes circular. Genital pore median or lateral. .. Vagina 
present or absent. Oviparous. 

Type family-Oapsalidae Baird, 1853. 

Sproston (1946) .in her key to families of the Superfamily included 
only four families under the Superfamily, viz. U donellidae Taschenberg, 
187·9; Microbothridae Price, 1936; Monocotylidae Taschenberg, 1879 
and Oapsalidae Baird, 1853. She placed the family Acanthocotylidas 
Price, 1936 separately under a new Superfamily Acanthocotyloidea 
created by her for the purpose. Brinkmann (1952) seems to accept 
t. Dawes (1946 ; 1947), however, includes it under the Superfa~ily 
o o,psaloidea,. 
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These five families can be differentiated as follows :­

Key to Families oj Superfamily CAPSALOIDEA. 

1. Pl"ohaptor a pair of anterior suckers or glandular depres-
sions •• • • . • 2. 

Prohaptor not a pair of anterior suckers or glandular 
depressions . • • • . • 4. 

2. Intestine simple and sac-like . . Udonellilae. 
Intestine bifurcate •. 3. 

[VoL.51t 

3. Ger.i tal pores nearly together . • . • Oapsaliilae. 
Genital pores not nearly together Acamkocotylitlae. 

4. Haptor armed with hooks M o'1&OCOtylitlae. 
Haptor not armed with hooks Micro'botkriidae. 

Representatiyes of only two families out of these, viz. Monocotylidae 
and Oapsalidae have been recorded, so far from, the Indian region. 

(a) Family MONOCOTYLIDAE Taschenberg, 1879. 
I'amil, diagnosis: Oaplrdoidea Prioe, 1936; with oharaoters of the Superfamily. 

Oval or elliptical, flattened forms. Eyes present or absent. 
Prohaptor, if present, an oral sucker or several pre-oral suckers or head 
organs. Ceph~lic glands present. Mouth ventral not quite terminal. 
Pharynx 1arge. Oesophagus short or absent. Intestine bifurcated; 
cmra long and simple, without lateral diverticula along the crura; 
crura sometimes united posteriorly. IIaptor discoida~, generally divided 
ventrally by septa into depressed sucker-like loculi, armed usually with 
one pair or anchors (absent in Empruthotrema); marginal hooklets 
usually 14. Testes generally one, rarely 3 or more. Cirrus heavily 
cuticularised (except in: Di.onckte,). Ovary curved, often embracing 
right intestinal crus. Vagina single or paired. "Genital pores~ 
usually near together, in.. median region. 

Type genus Monocotyle Tasc1:enberg, 1878. 

~ Price (1938) differentiated the Subfamilies, included under the 
Family as follows :-

Key to Subfa·milies of Family MONOCOTYLIDAE. 

1. Haptor without septa. . • Loimoinae. 
Haptor with septa 2. 

2. Vagina, absent • • Dionchinae. 
Vagina present 3. 

3. Va,gina single • • M onoi;otlllinae• 
V &gina double 4. 

4. With oral sucker • • OalicotyUnae. 
Without oral suoker Merizoootylinae. 

The family is so far recorded to be represented in the Indian region 
by a single subfamily. 

Subfamily-LoIMoINAB Price!, 1936. 
Price (1936) separated the sttbfamily from other Monocotylidae on 

account of the character of a separate haptor and removed it from the 
family Udonellidae, where it was placed by Fuhrmann "(1928), owing to' 
armoured haptor and cuticularised cirrus. Manter (1944) r.e-examined 
type materi~l of"MacCallum (1917) and discovered in it a vagina, several 
testes, 8, bIpartIte pharynx and also that the dorsal cuticular ridges. 
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on the haptor are file-like. He therefore transferred Tncotyle 8coJioaoni 
Manter (1938) from the family Calceostomatidae Parona & Perugia. 
(1890) to the genus, Loimos under the subfamily Loimoinae (Price l 

1936) family Monocotylidae. The subfamily is defined as follows :-
Subfamily diagnosis: Monoootylidae Taschenberg, 1879; with 

Family characters. 
Prohaptor as 1-3 pre-oral suckers. Testis single, in anterior half 

of body. Cirrus long, cuticularised. Vagina present. Genital pore 
median or submedian. Hoptor discoidal, aseptate but with a pair of 
relatively small anchors and a number of marginal hooklets, usually 
with a pair of dorsal ridges. 

Type genus-Loimos MacCallum, 1917. 
The subfamily contains, at present, two genera; Lmmos MacCallum, 

1917 and Loimosina Manter, 1944. They can be differentiated as 
follows :-

Key to Genera of Subfamily LOIMOINAE Price, 1936. 
Pre-oral suokers 1 or 2 pairs; cirrus well developed. Testes 

several, tandem; dorsal haptoral ridges well developed . . Loimos. 
Oral suckers 3 pairs; citrus rndimentary; Testes single, 

deeply lobed; posterior cuticular ridges on haptor 
inconspicuous or a,bsent .10 •• Loimosina. 

The subfamily is recorded' 'so far, to be represented in the Indian 
ragion by a species of the genus Lmmos only. 

GenuS Loimos MacCallum, 1917 ernena. Manter, 1944. 
Generic diagnosis: Loimoinae Price, 1936 ; with Subfamily characters. 

Pre-oral suckers one or two pair, cirrus" well developed. Testes 
several, tandem. Dorsal haptoral ridges well developed. 

Type species-· . Loimos salpinggoides MacCallum, 1917. 
5. Loimos secunda. (Chauhan & Bhalerao, 1945) Chauhan and 

Bhalerao, 1945. 
(Text-fig, 5, a, b. c.) 

Syn. TricotyZe secunclu8 Chauhan & Bhalerao, 1945. 
Sproston, N. G. (1946). Proc. zool. Soc. Land. 25 (4) : 508 

Specific diagnoSis: Loimos MacCallum, 1917 ; with Generic characters. 
Body fiat, elongate, tapering anteriorly, broadest in the middle,. 

with a spatula-shaped posterior haptor, distinctly set off from body. 
Length 1·61-1·63 X 0·38-0·48. Head lobe constricted. Mouth sub­
terminal, guarded by two inconspicuous sucker-like structures. Pre­
pharynx present. Pharynx large, elongate, oval, higly muscular, with 
characteristic muscle bands. Intestinal crura simple, unbranched, not 
continuous. Haptor disc-like, without septa, bi-partite, with dorsal 
and ventral sucker-like semi-circular, convex, muscular, ribbed 
borders. It has a large, widely separated pair of hooks, with heavy,. 
small, truncated roots. Ovary large, much branched, pre-testicular 
with numerous sinuous tubes, in the anterior third of body. Uterus 
with single conical egg, with highly cuticularised shell. Vitellaria sphe­
ricalor elongate, small follicles. Vagina thick walled muscular Testes 
large, pos1H>varian; 9-10, median, tandem, intercrural transversely 
eDiptical,. somewhat lobed. Cirrus sac median, small, fta.sk-shaped; 
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anterior" end cuticularised and with a long, slender·tube. Getrltal" POle­
on.right sidef' in the region of prepharynx. 

hb. , 
'" , 

j 
C. 

, 

e.--~ -

a. 

• 
----~-- --/I. C. 

----0.8. 

7"_-.·~I."'a.::LIU.'IL.._ --vit. 

TJDXT-FIG. 5 .. -Loim08 Seetf,ntlU8; (a) Ventral view; (11) Egg; (0) Haptoral hook. (after 
()hauhan and Bhalerao).· . . . 

(J., Cirrus; E., Egg j h., Haptor; hh., Haptoral hook; 10., Intestinal oaecUD1; 
0.8., Oral sucker.; OV., Ovary; ph., Pharynx; t. , Testes; 'rit., Vitellaria. 

The species is characterised by the possession of a pair of anterior 
suck er$; weUdevcloped cilTUs, with a long, cuticularised tube j <9-10. 
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testes; much branclted ovary; ha:ptor with two sucker-like borders 
and a pair of anchQrs. 

The genus Loimos contains three species, L. salpinggoides Mao­
Callum, 1917 ; L. scoliodoni (Manter, 1938) Manter, 1944 and L. seoundus 
(Chauhan & Bhalerao, 1945) Ch,auhan and Bhalerao, 1945. The last 
species resembles L. salpinggo'l:des in the posseSSiOI! of nine testes and 
probably in the shape of egg and cirrus tu.be, but differs from it in having 
a single pair of anterior suckers, absence of ma.rginal hooklets on the 
haptor, the, position of genital pore, the egg and in the relative posi­
tion of the terminal p~rti~Ds of genitalia. It resembles L. scoliodoni in th~ 
number of anterior suckers, but differs from it in the structure of vagina, 
more anterior position of the genital pore, a longer cirrus-tube, absence 
of marginal hooklets on the haptor and in the lack of.three well marke~ 
anterior lobes. The number of testes is also different, being 9-10, 
whereas in L. scoliodoni they are only five. 

Taxonomic Position. 
Chauhan & Bhalerao (1945) sugge~ted the transfer of the subfamily 

Loimoinae from the family Monocotylidae to the family Microbothriidae, 
on the grouncJs that memb.ers of the subfamily Loi~oinae differ from 
Monocotylids, in the total absence of septa from the haptorial disc, 
number of testes and in the form of ovary and an.terior haptors. They 
more nearly resemble Microbothrids, in the anterior hap tor consisting 
of suckers, the struoture of buccal cav.ity ~d oesophagus, and in the 
posterior haptor being non-separate. 

Sproston (1946) does not agree -with thi.s view • 
. H ost.-Indian dog-fish, Scoliodon sorrakowan. 
Location.-Gills. 
Locality.-Rangoon, Burma. 

(b) Family CAPSALIDAE Baird, 1853. 
Syns. Pkyllinidae Johnston, 1846. 

Priatomidae Cobbold, 1877. 
Encotyllabidae Monticelli, 1888. 
Priatomatidae Gamble, 1896. 

Family diagnosis: Oapsaloidea Price, 1936; with the characters of 
Superfamily. 

Body elliptical, oval or cordate; flattened dorso-ventrally. Cuticle 
SIDo'oth or pa.pillat~ or sometimes with spines along the cuticular, lateral 
margins and on the dorsal surface. Anterior region forming a pre-oral 
cephalio lobe and adhesive apparatus, subterminal or ventral, on this 
l~be; consisting of ~ pair of suckers or glandular areas or both. Sense 
organs present as two pairs of papillae on cephalic lobe. Eyes two pairs. 
Mouth or oral aperture ventral, never surrounded by an oral -Bucker. 
Pharynx always well dev~loped. Intestinal caeca generally with media~ 
and lateral, more or less branched diverticula. Haptor well,developed, 
muscular, discoidal, sessile or pedunculated (in Encotyllabinae). Some­
times partitioned by septa to form loculi. Anchors 1 to 3 pairs. Marginal 
hooklets 14, probably always present. Testes two or numerous. Ovary 
median, pretesticular. Vagina· present, single or absel1.t. Male and 



138 RecO'l'ds of tke I nilian M uswm [VOL. 51, 

female genital pores open sepflrately, close together, at level of pharynx 
or in a common genital atrium, situated laterally. Excretory pore 
dorso-Iateral at or near level-of pharynx. 

Type genus-Oapsala Bose, 1811. 

Sproston (1946) gave a modified key to Sul)families of the Family 
after Price (1939) as follows :-

Key to Subfamilies of Family CAPSALIDAE. 

1. Haptor on a musoular peduncle, aseptate .. Encolyllabinae • 
. Haptor sessile, or nearly so; septate or aseptate 2. 

2. Haptor septate 3. 
Haptor aseptate 4. 

3. Two testes Trocnopod,inae. 
Numerous testes Oap8alinae. 

4. Two testes Benedeniinae. 
Numerous testes • • N i'%8chiinae. 

Species of Oapsalinae and Benedeniinae only have so far beeD 
recorded from the Indian region. 

(i) Subfamily OAPSALINAB Johnston, 1929; emend. Price, 1939. 
syns. Tri8tominae Braun, 1893. 

Tri8tomatinae Gamble, 1896. 

Subfamily diognosis : Oapsalidae Baird, 1853 ; With Family oharaoters. 
Cephalic lobe with a pair of suckers, of abou~ the size of pharynx, 

on either side. Testes very' numerous. Ovary lobed. Haptor sessile, 
divided by sept~ into a central polygonal ~nd seven subtriangular areas. 
Anchors generally present, spine-like .. Marginal hooklets 14. 

Type genus-Oapsa.la Bose, 1811. 
Price (1939) differentiated the various genera included under the 

family by a key as follows :-
Key to Genera of Su~famity CAPSALINAE. 

I. Pharynx with a constriction; testes uSllally, if not 
always, extending laterally to intestinal orura . 

Pharynx without a constriction; testes confined to the 
area between intestinal crura .. 

2. Posterior rays of hap tor bifid distally; anchors olawed; 
dorsal marginal spines crown-shaped, in a single 
longitUdinal row .• 

Posterior rays of haptor not bifid distally; anohol'S 
without clawed tips; dorsal marginal spines, 
whfln present, not crown-shaped and in numerous 
short rows 

Genus Capsala Bosc, 1811 ; emend. Price, 1939. 
Syns. Pricotyle Guiart, 1938. 

Pri8tomella Guiart, 1938. 

Oapsala. 

2. 

Triatoma. 

Generic diagnosis: Oapsalinae Johnston, 1929; with Subfamily 
characters. 

Posterior rays of haptor not bifid. Anchors, when present simple,. 
without claw-like tips. Dorsal marginal spines present or absent. 
Pharynx with a tr~nsverse'constriction at or slightly posterior to middle. 
Testes numerous, usually if not always, extending laterally to intestinal 
orura. 

Type species-Oapsala m,af'tinieri Bosc, 181111 
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Chauhan (1952) while describing a new species, O. gouri gave a list 
of species considered valid under the genus. Out of those 21; foUl' 
have been reoorded from the Indian region. 

6. Capsala Iaevis (Verrill, 1875); Johnston, 1929; Prioe, 1938. 
(Text-fig. 6, a. b). 

Syns. Tristoma laeve Verrill, 1875. 
Tristoma kistiopkori Bell, 189!. 
Tristoma laeve var. armata Goto, 1899. 

Bell, F. J. (1891). .Ann.. Mag. nat. Hist. (6) 6: 534·545. 
Goto, S. (1894). J. Ooll. Sci. Tokyo. 8: 1·273. 
- (1899). J. Ooll. Sci. Tokyo. 12: 263-295. 
Price, E. W. (1939). J. Wash. Acad .. Sci. 29 (2): 79. 
Sproston, N. G. (1946). Prans. zool. Soc. Lond. 25 (4): 299. 
Chauhan, B. S. (1952). Ree. Indian Mus. 49 (1) : 45·54 • 

tk. 

. _---' 
t l:U1i. 

TEXT-FIG. 6.-Capsala laevis; (a) Entire worm; (b) Haptoral hook (after Price). 

Bell (1891) records that his species bears close resemblance to and 
is olearly allied to but is quite distinct from Tristomum coccineum. It is 
stated to be distinguished from it by the absence of parallel ro'\\"s of 
body spines and by the fact that the posterior sucker projects by about 
one third of its diameter beyond the margin of body. 

He gave the measurements ~of his specimens as follows :-.. 

Breadth 1~ mm., length (including suckers) 15 mm. 
Breadth 11'5 mm., length (i~cluding BUckers) ~4 mm. 

Breadth 10-0 mm., length (including suokers) 10·5 mm~ 
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Chauhan (1952) has fully discussed'the present systematic position 
of the species. 

Host.-Histiophorus (sic) bre'J£rostris-collections of Dr. Francis Day 
Locality.-Madras, India. 

7. Capsala megacotyle (v,. LiIlstO'W, 1906) Johnston, 1929; emend. 
Price, 1938. 

(Text-fig. 7, a, b). 

Syns. Pristoma megacotyle von Linstow, 1906. 
OapsaZa megaceplj,ala Johnston, 1929-a lapS'U8 for'megacotyle. 
Pri8tomella megacotyle Guiart, 1938. 

Linstow, O. F. B. von (1906). Spolia uyla.'n. '2: 163-1S8. 
Johnston, T. H. (f929). PraM. roy. Soc: 8 . .dust. 58: 71.78. 
Guiart, J. '(1938). Trematodes parasites provenant d~s 'campagnes scientitiques de 

S. A. S.le Prince Albert de'Monaco (1886.1921) (Monogenea): 1-16. 
Price, E. W. (1938). J. Wash. Acad. Sci. 29 (2): 79. 
Sproston, N. G. (1946). Prans. %Ool. Soc. Lond. 25 (4): 300. 
Chauhan, B. S. (1952). Bee. Indian Mus. 49 (1): 45·54. 

b. 

TEXT.FIG. 7.-0ap8ala megacoflyle; (a) 'Entire worm; (b) Haptoral hook (after Linstow). 

Linstow, (1906) records the following specification of his species :­
"I ... ength 7·5; breadth 6·0 ;' ventral cuticle except on the sucker ann 

head thickly beset with Qircular .. papillae, measuring 0·31. The two 
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anterior suckers are equal to 1/5 of body length; the caudal sucker has 
a.diameter equal to t the body length and shows seven radial ribs, which 
abut upon a central roundish area produced backwards; the sucker is 
bound at the periphery by a striated border; in the posterior region of 
the sucker there are two straight undivided rods attenuated at the ends, 
0·48 long; these rods are always described as hoo,ks in the definition of 
the genus Tristomum". 

Chauhan (1952)' has discussed its latest systematic position. 

Host.-Sword fish, Histiophorus sp. 

Location.--Body surface. 

Locality.-Beruwala, Ceylon. 

8, Capsala ovalis (Goto, 1894) Price, 1938; em,end. Spr9ston, 1946. 

(Text.fig. 8, a, b, c.) 

Syns. Triatomum OtJale Goto, 1894. 

Triatomum ovale Setti, .899. 

Tristom'Um laeve var inermia Goto. 1899. 

Oapsala ovale Price, 1938. 

Liitstow, O. F. B. von (1906). Spolia ~ylo,n. 3: 163·188. 

Johnston, T. H. (1929). Pr,ans. roy. Soc. 8. AUBt. 58: 71·78. 

Guiart, J. (1938). Trematode Parasites Provenant des compagnes 8oientifique, 
s. A. S. Ie Prince albert de Monaco (1886.1921) (Monogenea,): 1·16. 

Price, E. W. (1938). ,T:lVa8h. Acad. Sci, 29 (2): 79. 

Sproston, N. G. (1946). PraWl. zo01. Soc. Lond. 25 (4): 300. 

Chauhan, B. S. (1952). Ree. Indian M'U8. 49 (1): 45.54. 

Linstow (1906), while describing his new species, Tristomum megaco­
lyle since regarded as Oapsala megacotyle, stated that" a similar, though 
mu~h larger species, also living upon Histiophorus, is Tristomum laeve 
Verrill=T ovale Goto ; the length of this species amounts to 13 mm. and 
its breadth 12 mm. ; the diameter of the anterior suckf\rs equal to 1/7 of 
the body length; the rays of the caudal sucker are narrow, its margin 
unstriated and the rods are expanded and irregularly laciniate at the 
roots. (Cf. S. Goto 1894 : Studies on the Ectoparasitic Trematodes of 
Japan. J. Goll. Soi. Tokyo 8 (1) : 241-244". 

Chauhan (1952) has discussed the taxonomic position of this material. 

Host.-Histiophorus sp. 
Location.-Body surface. 
Looality.-Beruwala, Ceylon. 

9. Capsala loud Chau"ilnn, 1952. 
(Text-fig. 9, a, b, c ,. 10, a, b.) 

Chauhan, B. S. (1952). Ree. Indian MU8. 49(1) : 49·53 . 

. Specific diagnosis: Oapsala Bose, 1811 ; with Generio characters. 
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a. 

~!len op.-----

prqs.gl. 
, 

---y1. daet. 

C~------v. elY. 
h. 

TEXT-FIG. 8.-Oap8ala oVali8 ; (a) Entire worm. (ventral view), testes represented only 0J1 
one side; (b) Haptoral hook, x 70 diam ; (c) Central portion of the genital organs.~ 
viewed as a transparent objeot from the ventral side, :x: 29 diam (after Goto). 

int., Intestine; l'f08. gl., Prostate gland; tes., Testes; tlag., Vagina; v. de/., Vas 
deferens; vit., Vitellaria ; 11k. duct., Yolk duclli ; ~ gen. -op., male genital opening; ~ geA, 
01J., Female genital opening. 

Body elongately oval, slightly tapering anteriorly. Anterior lobe 
{)f body separated from the median by a slight constriction, where the 
3Ilterior suckers are attached. Ventral papillae absent. J.,ength 8·30 
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XI·55 (maximum). Lateral margin entire,. with a single row ofdor.sal 
marginal chitinous spines; not crown shaped, simple, 5-6 cuspid. An­
terior suckers oval, 0·4 diameter, about one eighth of body length. 
Posterior sucker circular, projecting about one third its length, about 
one third of body length, provided with marginal striated membrane; 
divided into septal regions by six ridges; its ventral surface papillate. 
Pair of hooks on haptor one. Mouth subterminal. Pharynx constricted. 
Oesophagus very short. Intestinal crura with numerous dendritic 
branches on outerside, continuous posteriorly. Genital opening on left 
side of pharynx. Cirrus pouch club-shaped. Penis long and thlck. 
Ovary median and situated at hinder end of anterior third of body, 
()val, compact, without lobes. 1!terus short. .yitell&r~ mostly con­
-fined to lateral margins. Vaginal opening on the left. Receptaculum 
Beminis globular. Testes small" globular, numerous,: confined to mid-re­
gion between intestinal crura. 

The species, O. gouri is unique in having a combination' of some cha­
:racters of all the three genera of the· subfa~ly~: It resembles Oapsala 
in having the pharynx disti~ctly constrict:e~ a~d' also in the' shape of the 
anchors. It agrees with Oap.,sa lo ides , and, Tri8~ in ha~irl~ the testes 
entirely between the inte'stinal: crura. It further" ~esembles ~Oapsaloides 
in probably having the. :pQ,ster~or rays of hapOO1": bifid;', dist$lly and in 
:having the dorsal marginal spines in a definite' single longi~dinal row. 
It resembles Tristomum in· having anchors without, cI3;wed tips. 

Price (1938) gave a list of 16' species as valid unde~ the. genus. Of 
the 21 species considered valid DY' Chauhan (1952), three, are recor­
.ded froin the Indian region' viz. O. megacotyle, O. laevis and o. ovalis. 

The species, O. gouri'differs' from 0': m-egcwotyle iii the relative shape, 
-ratio of the anterior and' posterior su~kers to the, body length; number 
-of ribs on the posterior sucker and shape of cuticular rods on the posterior 
,sucker. Specimens of O~ laevis of Linstow, 1906, appear to differ from 
.(J. go uri in the ratio of the suckers anq.: in- the nature of the margin of 
-the posterior sucker being unstriated, the rods being expanded and 
-irregularly laciniate at the roots and in the shape of bars. O. histiophori 
-Bell (syn. of O. laevis) differs from O. gouri in that its posterior sucker 
-projects by about one third of its diameter beyond the margin of 
body and the parallel rows of' cutioular corpuscles are absent. 

O. gouri is particularly characterised in having a constricted 
pharynx, testes being confined between the intestinal crura, posterior 
~sucker with a striated fring~, the posterior pairs of ribs on the posteri­
-or sucker having a tendency for bifurcation and in the shape of the 
anchors, being simple curved rods and the marginal spinas being in a 
definite longitudinal row with typical shape of Oapsala spines. 
!Host.-Marine fish, Thynnus thunn1:na C. et. V. 
Location.-Operculum. 
LocaZity.-Bombay, India. 

(ii) Subfamily BENEDENIINAE Johnston, 1931. 
Syns. Pristominae BraUD, 1893. 

Ancyroco!ylinae Montiaelli, 1903 • 

..subfamily diagnosis : OapsaUdae Baird, 1853 ; with Family characters. 
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Prohaptor: glandular areas, a pair of sucker or -both. HaptQrd.is­
'Coidal, aseptate" more or less sessile. Anchors.3 pairs in linear senes. 
-Marginal hooklets 14. Testes two, symmetncal. Glands 'of Goto 
present, immediately posterior to testes or absent. 

Type genus-Benedenia Diesing, 1858. 

t1 
b. 

~ o. 

c. 

TEXT-FIG. 9.-Oap8ala gouri; (a) Entire worm, ventral view, x 50; (b) Dorsarmarginal 
spines, x 600; (c) Haptoral hook, x aoo (after Cha.uhan). .. 

Sproston (1946) gives a key to genera of the subfamily. She also 
includes various subgenera of Johnston (1929) which following Price, 
I am deleting, a s descriptions of some later species appear to cut across: 
the subgeneric limits. 

Key to Genera of Subfamily BENEDENIINAE. 

1. Intestinal crura unbranched •• •• •• Ancyrocotyle. 
Intestinal crura with lateral and median branohes • • 2. 
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2. Anterior end with glandular areas only Entobdella. 
Anterior end with suckers or both suckers and glandular 

areas 3. 
S. Anterior end with suckers only Benedenia. 

Anterior end with suckers and a pre-oral lobe with 
glandular areas Pseudobertedenia. 

1858; Entobclella 
and A ncyrocotyle 

first e:enus has so fa.r 

Out of these four genera, Benedenift Diesing, 
Blainville, 1818; Pseudobeneden1:a Johnston, 1931 
Parona & Monticelli, 1903, a species of only the 
been recorded from Indian region. 

~.J 

TEXT-FIG. 10.-Oapsala gouri; (a) Anterior portion, enlarged, showing genital organs, 
x 50; (b) Haptor showing haptoral rays, x 30 (after Chauhan). 

Genus-Benedenia Diesing, 1858. 

Generic diagnosis· Benedeniinae Jahnston, 1931 ; with Subfamily 
characters. 

Anterior end or prohaptor, with a pair of sucker-like discs; mayor 
may not be connected by a pre-oral lobe. Vagina present or absent. Ovary 
pre-testicular, seps-rated from testes by only a narrow band of vitelline 

2 ZS~53 3 
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follicles. Testes two, symmetrical. Vas deferens generally not fornl· 
iug a. preovarian loop. Haptor discoidal, aseptate with three pairs of 
dissinlilar anchors and 14 marginal hooklets. 

Type species -.Benedenia sc-ia.enae (van Beneden, 1852) Odhner 1905. 

10. Benedenia macrocolpa (Liihe, 1906) ~Johnston, 1939. 
(Test-fig. 11, a, b, c.) 

Syns. Epibdella (Benedenia) macrocolpa Linstow, 1060. 
Epibdella macrocolpa MacCallum, 1927. 
Benedenia macrocolpa Meserve, 1938. 
Benedenia (Benedeniella) macrocolpa Johnston, 19SB. 

ev.- ~~~ 
yd'-·/-&i~ 

vi.-

12I. jO.-

~EXT-FIG. 11.-Benedenia macrocolpa; (a) Entire worm, ventral view; (b) Haptor with 
three pairs of hooks; (c) Genital organs, magnified (after Linstow). 
cg., Cerebral ganglion with the two pairs of eyes; ev., Excretory vesiole ; ga., Genital 

atrium; ic., Intestinal caeca; In., Longitudinal nerve; oot., Ootype; OV., Ovary; p., 
Penis; pit., Pharynx; te., Testis ; ut., Uterus; v., Vagina; ve., Vasa efferentia ; vi., 
Vitellarium; yd., Yolk ducts; yr., Yolk reservoir. 

Specific diagnosis: Benedenia Diesing, 1858; with Generic characters. 
Body oval, flattened, 9-10 x 5-7 Anterior sucker circula.r, diameter 

about 1·0. Posterior sucker oval, 2·1-2·4 X2·3-2.6, with three pairs 
of hooks and with 4 pairs of notches on the posterior surface. Mouth 
subterminal. Oesophagus absent. Eyes two pairs. Genital opening 
on the left lateral edge, near anterior end, by the side of anterior sucker. ,r agina present. Testes large, paired, irregularly round, symmetrical. 
Ovary large, elliptieal, situated just in front of testes. 'Titellaria smaH 
follicles, extend from anterior end, between t'v~ suckers, to about the 
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end of posterior sucker. Vagina exceedingly long (hence the specific 
name macrocolpa). Vasa efferentia relatively long. Penis long. Geni­
tal atrium very long. 

H ost.-Rhinoptera javanica Mull. & Henle. 
Location.-Skin. 

Locality.-I{alpitiya and Dutch Bay, Ceylon. 

2. Order POLYOPISTHOCOTYLEA Odh:Ler, 1 12. 

Syns. Polycotyla Blainville, 1828. 

Octobotl£rii Blanchard, 1847. 

Eupolycolylea Diesing, 1850. 

Polycotylea Diesing, 1850, pa't·tim. 

Polystomida Vogt, 1851. 

Octoboth.ria Troschel, i 853. 

Polystomeae Taschenberg, 1879. 

Polyopisthocotylinea Odhner of Fuhrmann, 1928. 

Diagnosis of Order: Monogenea (Carus, 1863) ; with characters of the 
Subclass. 

Prohaptor, an oral sucker or a pair of cuticular buccal suckers, within 
mouth or two ventral grooves or bothria. Cephalic glands seldom well 
developed. Eyes rarely present. Haptor consists of separate adhesive 
units, supported by cuticular sclerites. Suckers or clamps, with or 
without hooks, borne on a disc-like process or on ventral surface. G-enito­
intestinal canal present. Vagina present or absent. 

Price (1936) divided the order into two superfamilies: Polystoma­
toidea Price, 1936 and Diclidophoroidea Price, 1936, mainly on the 
basis of presence or absence of suckers in the buccal cavity. 

Sproston (1946) adds another superfamily, Avielloidea Sproston, 
1946, to the Order. She includes in her this new superfamily forms 
,having anterior end with Gyrodactyloid-like head organs and hap tor 
with 6 muscular suckers and 4 large anchors, arising centrally on the 
stalked haptor. Dawes (1946; 1947) does not mention about this 
arrangement but Brinkmann (1952) seems to accept it. 

Forms belonging only to the superfamilies ¥olystomatoidea and Dicli­
dophoroidea have so far be~n recJrded from the Indian region. These 
two superfamilies can be differentia ted as follows:-

Key to Superfam,ilies of Orde'J· POLYOPISTHOCOTYLEA 

Anterior end of body usually with an oral sucker, never 
paired buccal suckers. Haptor with three pairs of cup-
like suckers (except in Spkyranura) Polystomatoidea. 

Anterior end of body with a pair of small suckers opening 
into the oral cavity. Haptor with few or many pairs 
of suckers or clamps, each organ supported by a number .. . 
of cuticular pieces or sclerites Dtel1,dophorouJ.ea.. 

A. Superfamily POLYSTOMATOIDEA Prjce, 1936. 
The Superfamily is defined by Price (1939) as follows :­

Superfamily diagnosis: Polyopisthocotylea Odhner, 1912 ~ with char­
acters of the Order. 
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Anterior haptor in the form of an oral sucker, terminal or slightly 
subterminal. Posterior haptor more or less disc-like, usually with 3 pairs 
of well developed cup-like suckers (1 pair in Sphyranum), with or with·­
out appendix-like projection, bearing a pair of small suckers and 1 to 
3 pairs of hooks; suckers of hap tor proper provided with a single hook 
each, large in Onchocotylidre and small in Polystomatidre. Alimentary 
tract consisting of short prepharynx, bulbous pharynx, short esophagus, 
and intestinal branches with or without diverticula or anastomoses. 
Eyes usually absent. Male and female genital apertures opening to 
exterior through common opening, situated ventrally. Testis single, 
or multiple, postovarial. Vagina double, usually opening laterally. 
Parasites of amphibians, reptiles and fishes, rarely in eyes of mammals. 

Type family.-Polystomatidre Gamble, 1896. 
The Superfamily includes two families, Polystornatidre Gamble, 1899 

and Hexabothriidre Price, 1942 (Syn. Onchocotylidre Monticelli, 1903), 
which according to Sproston (1946) can be differentiated as follows :-

Key to Families of Superfamily POLYSTOMATOIDEA. 

Haptor with an appendix-like prolongation; suckers with 
a large hook-like sclerite . . H exabothriidre. 

Haptor without an appendix-like prolongation; suckers 
without a large hook-like sclerite PolY8lomatidae. 

Family POLYSTOMATIDAE Gamble, 1896. 

Syns. PolY8tomidae Carus, 1863. 
Dicotylidre Monticelli, 1903. 
Sphyranuridae Poche, 1926. 

Family diagnosis: PoZystomatoidea Price, 1936; with Superfamily 
characters. 

Anterior haptor in the form of a more or less well developed oral 
sucker; posterior baptor disc-like (bilobed in Sphyranura), bearing] to 3 
pairs of cup-like suckers, with or without large hooks, and with 161arvs] 
hooklets. Intestine consisting of 2 branches, sometimes united posteri­
orly, with or without diverticula. Eyes usually absent in adults~ Com­
mon genital aperture ventral, median; cirrus usually with coronet of 
hooks. Testis single or multiple. Ovary small, dextral or sinistral, 
pretesticular. Vagina present or absent. Parasitic in mouth, pharynx, 
esophagus and urinary bladder of reptiles and amphibians and, rarely, 
in eyes of aquatic mammals. 

Type genus-Polystoma Zeder, 1800. 

The Family contains two Subfamilies, Polystomatinre Gamble, 1896. 
and Sphyranurince Price, 1939 (Syn. Dicotylince Monticelli, 1903). They 
can be differentiated as follows.-

Key to l~ubfam~~l-ies of Family POLYSTOMATIDAE Gamble, 1896. 
H ~ptor with 6 suckers 
Haptor with 2 suckers 

PolY8tomatinae. 

Sphyranurinae. 
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Subfamily POLYSTOMATINAE Gamble, 1896. 
Syn. Polystominae Pratt, 1900. 

Subfamily diagnosis: Polystominatidw Gamble, 1896; with Family 
characters. 

Haptor with 6 cup-like suckers. Eyes present or absent. Testes 
one, two or many. Vaginoo, when present, with ventro-Iateral openings. 

Type genus-Polystoma Zeder, 1800. 
I{a w (1950) described a new genus, Eupolystoma. He modified the 

key of Price (1939) to the genera of the Subfamily to accommodate his 
new genus. as below:-

Key to Genera of Subfamily POLYSTOMATINAE. 

Oculotrema .. 1. V aginm absent 
Vaginm present . . 2. 

2. Uterus postovarial 
Uterus preovaria.l 

3. Testes lateral, two 
Testes median, numerous (rarely one) 

4. Testis single; ute~us short, usually containing one egg 
at a. time 
Testes numerous; uterus relatively long, containing 
many eggs 

5. Haptor without large hooks 
Haptor with large hooks 

6. Haptor with one pair of large hooks 
Haptor with two pairs of large hooks 

7. Haptor with one pair of large hooks 
Haptor without large hooks 

3. 
4. 
Diplorchis. 
Parapolystorna. 

5. 

7. 
N eopolystorna. 
6. 
Polystomoidella. 
Polystomoides. 
Polystorna. 
Eupol!Jstoma• 

(i) Genns Polystomoides Ward, 1917 

Ward (1917) created Polystomoides, as a subgenus of Polystoma 
Zedar, 1800 to separate those North American polys tomes which differed 
from the European forms in having a short uterus, with only one egg. 
Stunkard (1924) raised it to generic rank. Price (1939) redefined it. 

Generic diagnosis: Polystomatinae Gamble, 1896; with Subfamily 
chaIacters. 

Haptor with 2 pairs of large hooks or anchors, out.er pair la.rger 
than inner. Eyes absent in adults. Testis single. Uterus preovarian, 
short, usually containing one egg at a time. Vitellaria extend into 
posteriol' part of body. Vaginre present. Parasitic in mouth, oeso­
phagus and nasal passages usually and in urinary bladder, rarely of 
freshwater tortoises. 

Type species-Polystomoides corona tum (Leidy, 1888) Ozaki, 1935i 

11. Polystomoides kachugae, (Stewart, 1914) Fukui & Ogata, 1936. 

(Text-figs. 12, a, b.. 13, a, b.) 

Syn. Polysto'tnum kacl~ugre Stewart, 1914. 
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TEXT .. PIG. 12.-Polystomum, kachugae ; (a) ventral view, x 30 ; (b) A spine of the atria 
circlet, with the point of a seoond spine, X 1000 (after Stewart). 

at. b., Atrial bulb; at p., Atrial pore; eot., Cotylophore ; d., Dorsal; gl., Gland inno .. 
minate ; h. l' h. ~, Hook; int., Intestine; ov., Ovary; l.v.n.c., Lateral ventral nerve 
cord; ph.lo, ph.2o, Pharynx; r. e~. ves., ,Right exoretory vesiole; I. ex. ves., Left exoretory 
'Vesicle; BU., Sucker., te., Testis; 'Ut., Uterus; ute OV., Uterine Ovum; v., Ventral; vu., 
Vulva. ; '!J.g., Yolk gland. 
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Stewart (1914) described the species as Polystomurn kachugm. Fukui 
& Ogat.a (1936) assigned the species to its present taxonomic position. 

Specific diagnosis (after Stewart's description)-Polystomoides Ward, 
1917 ; with Generic characters. 

Body elongate, bluntly pointed at the head, length 6·5, width about 
2·0 maximum. Mouth subterminal. Eyes absent. Cotylophore 1·33 
in breadth, bearing six cup-shaped suckers and t,,~o pairs of hooks, 
situated between the posterior pair of suckers; one pair large, sabre­
shaped, the other short, simply curved. First pharynx, muscular, 
spherical; second pharynx identical with first, lying dorsal and posterior 
to it. Oesophagus short, muscular. Intestine bifurcate, caeca un­
branched, extending posteriorly in t]le region of haptor. Testis single, 

b. 
01. 

TEXT-FIG. 13.-Polystomum kackugae; (a) The circlet of atrial hooks as seen from the 
ventral surface, x 650 ; (b) Single atrial spine, lateral view (after Stewart). 

broad, flat, lobulated, lying in median third of body. V esi?ula s~mi­
nalis present. Penis a short, protrusible, muscuJar tube. Gerutal atrIum 
cavity enclosed in a muscular bulb, divided by ~ diaphragm into a dOf.sal 
male atrium and a flattened ventral female atrIum; the former openIng 
into the latter, which in its turn opens to exterior. Diaphragm armed 
with a circle of forty spines, appearing ventrally straight tru~ca~ed 
rods but laterally as S-shaped hooks, sharp poin~ed at the proJect.lI~g 
ext.remity. Ovary situated on the right, in one SIde and on the left In 



152 Records of tke I ndian Museum [VOL. 51, 

second specimen. It is curved, sausage-shaped, fundus somewhat 
bulbous. Oviduct a narrow canal. Uterus oval, containing a single 
ovum. Vaginre two. Vitelline glands extend from level of posterior 
border of second pharynx to anterior margin of cotylophore. Genito­
intestinal canal present. Excretory pore a fine pore, on dorsal surface. 

Host-Kachuga lineata (Gray). 
Location-Urinary bladder. 
Locality-Lucknow. 

(ii) Genus Eupolystoma Kaw, 1950. 
Generic diagnosis: Polyswmotinre Gamble, 1896; with Subfamily 

characters. 
Haptor without large hooks; larval hooks present. Gonads post 

equatorial; testes median post-ovarial and follicular. U terns long and 
preovarial, containing many eggs. Vaginre present. Genital hooks 
present. Parasitic in the urinary bladder of amphibian. 

Type species-Eupolystoma rajai Kaw, 1950. 
12. Eupolystoma rajai Kaw, 1950. 
(Text-fig. i4 a, b, c, d. e, f, g.). 

Specific diagnosis, Eupolystoma Kaw.: 1950; with Generic characters. 
Body oval, 2·4-3·22 X 0'98-1·4. Prohaptor sucker-like. Eyes 

absent. Haptor discoidal, broader than long, bearing three pairs of 
cup-like suckers. Large haptoral hooks absent, but 16 small, marginal 
hooks present on haptor, on ventral side. Mouth subterminal; pre­
pharynx funnel-like. Pharynx globular. Oesophagus almost absent. 
Intestinal caeca unite posteriorly, just in front of haptor. Gonads post­
equatorial, mter-caecal, just in front of union of intestinal cmcum. Testes 
numerous, follicular, median, post-ovarian. Vas deferens long, narrow. 
Vesicula seminalis a narrow tube. Cir~s armed with genital coronet 
of eight hooks. Ovary sinistral, elongated, more or less comma-shaped. 
Genito-intestinal canal a small duct. Vitelline follicles scattered 
throughout body. Vaginm present. Uterus greatly developed, inter­
cmcal. Genital atrium thick-walled, globular. Genital pore median, 
lying ventral to intestinal bifurcation. Eggs numerous, oval thin­
walled, 157-170 X81-99{J~, with well developed embryoes. 

Host-Rana sp. 
Location-Urinary bladder. 
Locality-Punch, Kashmir. 

2. Superfamily DICLIDOPHOROIDEA Price, 1936. 
Syn. Dactylocotyloidea Brinkmann, 1942. 

Price"(1943) who created the superfamily in (1936) defines it as follows :-
Superfamily diagnosis: Polypisthocotylea Odhner, 1912; with charac­

ters of the Order. 
Anterior haptor in the form of two lateral, oval or circular suckers 

opening into the oral cavity. Posterior haptor variable in shape and posi­
tion, usually at the posterior end of body, sometimes ventral or lateral, 
usually provided with two rows of suckers or clamp-like adhesive organs 
having a complicated, heavily cuticularized, rib-like supporting struc­
ture; posterior tip of hap tor often terminating in a tongue-like struc­
ture or " languette " or "lappet", armed with one to three pairs of hooks. 
Digestive system consisting of a prepharynx serving as an oral cavity, 
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a bulbous pharynx, a short oesophagus, and an intestine consisting,except 
in Diplozoon, of two principal branches provided \vith numerous median 
and lateral diverticula. Eyes absent in adults. Male and feluale genita.l 

a. J 
;1 , 

~~'''H--''~'S • 

. :,':. ~-------t.h. 

c. 

d. 

TEXT-FIG. 14.-Eupolystoma rajai; (a) Entire, dorsal view; (b) Larval hooks of adult; (c) 
Distal portion of genital ducts; (d) Larval disc; (e) Third stage larva; (/) Second stage 
larva; (g) First stage larva (after Kaw). 

a.h. or dh., Anterior haptor; ci., Fused intestine; eir., Cirrus; c. v., Common vitelline 
duct; eg., Egg; ego 8., Egg-shell; g. a., Genital atrium; g. h., Genital hook; g. i., Genito­
intestinal canal; g. p., Genital pore; i. b., Intestinal bifurcation; i. c., Intestinal crus; 
I. d., Larval disc., l. l~., Larval hook; mo., Mouth; o. s., Oral sucker; oc., Ovary; ovd., 
Oviduct; ph., Pharynx; p. h., Postrior haptor; p.8., Posterior sucker (Haptoral sucker) ; 
tes., Testes; t. v., Transverse vitelline duct; ut., Uterus; vag. d., Vaginal duct; vas. d., 
Vas deferens; v. ,., Vitelline follicle; v.r., Vitelline receptacle, V.8., Vesicula seminalis ; 
f)il., Vitellaria. 
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apertures usually opening to exterior through a common pore situated 
ventrally. Cirrus armed or unarmed. Testes usually numerous, 
postovarial, occasionally preovarial. Ovary elongate, folded. Vaginm 
present or absent, usually opening dorsally. Parasites of fishes or of 
crustaceans parasitie on fishes. 

Type family-DicUllophoridce Fuhrmann, 1928. 

Key to Falnilies of l3uperfalnily DICLIDOPHOROID}~A. 

1. Skeleton of clamps symmetrical 2. 

Skeleton of clamps asymmetrical 5. 

2. Spring double, formed by the shoulders between the 
ventral and dorsal loops of capsule skeleton; dorsal loop 
complete; tendon cuticularised only at distal end M a'!orc reid 00 • 

Spring three-fold; tendon completely cuticularised; 
both loops incomplete in median line; exceptional in 
circumoral sucker, replacing the pair of suckers 
within the mouth Ol~imrericoliire. 

Spring single, formed by the completely cuticularised 
tendon; dorsal loop of capsule skeleton vestigial 3. 

3. Numerous clamps on haptor •• 4. 

Eight or fewer, clamps on haptor • _. Discocotylidce. 
4. Main spring simple, one piece; three paired and syinme­

tricallateral cuticular long bars supporting each clamp 
on the haptor, simple without any accessory struotures Microcotylidm. 

Main spring may be a oomposite piece,. with aocessory 
pieces; three paired and symmetrioal, lateral cutioular 
long bars, supporting eaoh clamp structure on the 
haptor, may be supported by an additonal transverse 
bar and usually with other transverse rib-like, lightly 
outicularized, fine structures in wall Qf clamp-capsule Gastrocotylidw. 

5. Haptoral solerites reduced to three dissiIiiiIar pieoes 
embedded in lateral margin and partition of muscular 
suoker H exostomatidre. 

Haptoral sclerites well developed; musoles shifted 
towards the medial margin of the olamp-oapsule Diclidopkoridw. 

Species belonging only to four of these families have so far, been 
recorded from the Indian region which are dealt with below. 

(a) Family DICLIDOPHORIDAE Fuhrmann, 1928. 
Syns. Ohoricotylidre Rees & Llewellyn, 1941. 

Dactylocotylidw Brinkmann, 1942. 

Family diagnosis (after Price, 1943) : Diclidophoroidea Price, 1936 ; with 
Superfamily characters. 

Haptor terminal, usually bearing four pairs of cup-like adhesive 
structures having a complicated, heavily cuticularised frame of the 
type indicated for the family by Price (1943). Cirrus usuallvarmed 
with a circle of curved hooks, which are crescentic in cross ~section. 
Seminal receptacle usually, if not aJ~ays, present. 'Vaginre usually 
absent. 

Type genus-Diclidophora Diesing, 1850. 
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Price (1943) sub-divided the family into two subfamilies, which 
were differentiated as follows :-

Key to Subfamilies of Fa1nily DICLIDOPHORIDAE. 

Haptoral sucker clamp or pincerlike 

HaptoraJ sucker cup-like 

Diclidophori nre 
taine, 1895. 

Cerfon-

Oyclocotylinre Price, 1943, 

Subfamily OYOLOOOTYLINAE Price, 1943. 
Syns. Oltoricotylidre Llewellyn, 1941. 

Oh.oricotylinre Sproston, 1946. 

Price (1943) while creating the new subfamHy defined it as follows :--

Subfamily diagnosis: Diclido.phor~~dae Fuhrmann, 1928; with 
Family characters. 

Haptor ,vith four pairs of sessile, sub-sessile or pedunculated, cup­
like suckers, each provided with a heavily cuticularised frame,,"ol'k of 
the kind typical of the family. Cirrus armed (except in Oyclocotyloides) 
with hooks as in Diclidophorinru. Vaginoo usually absent. 

Type genus-Oyclocotyla Otto, 1823. 

Key to Genera of Subfarnily OYOLOOOTYLINE. 

1. Cirrus hooks absent 
Cirrus hooks present 

2. Vaginre present 
Vaginre absent 

3. Vagina single, dorso-Iateral 
Vaginm two, lateral 

Oyclocotyloides Price, 1943 

2. 
3. 
4. 
Echinopelma Raecke, 1945 
Diclidophoroptlis Gallien 

1937, 

.4. Frame work of anterior pair ofhaptoral suckers orientated 
inversely as compared with those of posterior 3 pairs H eterobothrium Cerfontaine, 

1895. 

Framework of all 4 pairs of haptoral suckers with the 
same relative orientation 

5. Testes both pre-and post-ovarial 

Testes entirely post-ovarial 
6, Posterior pair of suckers sessile and widely removed 

from anterior 3 pairs of pedunculated suckers 
Posterior pair of suckers either sub-sessile or pedunculated 

and not separated from other pairs 
7. Vitellaria extending into haptor 

Vitella.ria not extending into haptor 

5. 
Oyclobotltrium Cerfontaine, 

1895. 
6. 

Pedocotyle MacCallum, 1913. 

7. 
Oy()locotyla Otto, 1823. 

N eoheterobothrium Price, 
1943. 

Genus Cyclocotyla OTTO, 1823. 

Syns. Oyclostoma Otto, 1823, non Lamarck, 1799. 

Octostoma Otto, 1823, non Kuhn, 1829. 
Ohoricotyle Beneden & HesBe, 1863. 
M esocotyle Parona & Perugia, 1889. 
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The genus, Oyclocotyla Otto (1823) was revived by Price (1943). 
Sproston (1946) does not agree with this contention. Dawes (1946; 
1947) however, accepts classification of Price. I have followed 
Price and Dawes provhlionally, pending the clarification of the status 
of the generic name. 

Generic diagnosis-Oyclocotylinae Price, 1943; with Subfamily 
characters. 

Haptor distinctly set off from body proper; suckers either sub­
sessile or pedunculated, more or less equally spaced. Genital atrium 
non-muscular. Cirrus armed. Testes post-ovarial. Vaginae absent. 
Vitellaria extending into haptor. 

Type species-Oyclocotyla bellones Otto, 1823. 

Price (1943) gave a complete list of species of this genus. Chauhan 
(1945) described a new species, O. multaetesticulae from India and gave 
a key to species, which clearly indicates the taxonomic position of his 
species, under the genus, as shown below.-

Key to Species of Genus CYCLOCOTYLA. 

1. Vaginae two, opening near the zone of the genital 
atrium 

Vaginae absent 

2. Body proper (not including the haptor) clearly divisible 
into two regions 

o. taschenbergii (Parona 

2. 

3. 

and Perugia, 1889) Prioe, 
1943. 

Body proper not divisible into two regions 4. 
3. Anterior part of body demarcated from posterior by 

distinct shoulders . • O. bellone8 Otto, 1823, 

Two regions of the body merge imperceptibly into 
one another 

4. Peduncles of unequal length 
Peduncles of equal length 

5. Penis with 10 or 13 hooks 

Penis with eight hooks 

6. Body proper oval, a.nterior end obtuse, peduncles 
comparatively short and robust .. 

Body proper lanceolate, anterior end rather narrow, 
peduncles comparatively longer and slender 

7. Three. anterior pairs of pedunoles of equal size and 
relatIvely large, posterior pair relatively small, with 
smaller suckers 

Peduncle~ progressively shorter in antero-posterior 
succeSSIon 

8. Larger, with 25 testes and 12 oirrus hooks 

Smaller, with 56 to 65 testes and 13 oirrus hooks 

(Type species) 
O. charcoti (Dollfus, 1942) 

Price, 1943. 

O. smaris (Ijima, in Goto, 
1894) Price, 1943. 

5. 
7. 
O. prionti (MacCallum, 

1917) Price, 1943. 
6. 

o. labracis (Cerfont&ine, 
1895) Price, 1943. 

8. 

8. 

9. 
O. neomaenis (MaoCallum, 

1917) Price, 1943. 
O. eaulolafali (Meserve, 

1938) Prioe, 1943. 
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9. Origin of the anterior-most peduncles contiguous 

Origin of the anterior-most pair of peduncles 
separated by the width of the body, i.e., haptor 
not distinctly set off from body proper 

10. Body ovate, peduncles of the posterior-most pair of 
haptoral suckers reach the haptoral disc separately, 
languette present, number of testes about 30 

Body elongate, posterior-most pair of haptoral 
suckers pedunculated but the two peduncles unite 
posteriorly into a single median stem, joining the 
haptor, languette absent, number of testes more 
than 30 

o. pagelli (Gallien, 1937) 
Price, 1943. 

10. 

O. chrysophryi (Beneden 
and Hesse, 1863) Price, 
1943. 

O.1nultaete8ticulae Chauhan 
1945. 

13. Cyclocotyla multaetesticulae Chauhan, 1945. 

(Text-fig. 15, a, b, c.). 
Syn. Ohoricot'!lle '1nultaete8ticulae (Chauhan, 1945) Sproston, 1946. 

Sproston, N. G. (1946). Trans zool. Soc. Lond 25(4} : 491. 

Specific diagnosis: Oyclocotyla Otto, 1823 ; with Generic characters. 

Body elongate, 2·83 xO·13. Haptor palmate, carrying four pairs 
~of pedunculated suckers. Peduncles long and thick. Suckers cup­
like, almost equal in size ~ clamp structure typically of Diclidophorid type, 
Languette absent. Mouth subterminal, transversely oval. Anterior 
BUckers two, oval, muscular, opening into buccal cavity. Pharynx 
muscular, spherical. Oesophagus narrow. Intestinal caeca branched 
laterally, on outer side, uniting posteriorly, running practically to the 
end of haptor. Testes about 150, small, follicular, intercaecal, post­
ovarian. Vas deferens ventral to receptaculum seminis. Vesicula 
seminalis at the base of cirrus. Cirrus provided anteriorly with a crown 
of eight, inwardly curved hooks. Genital pore situated half way between 
pharynx and intestinal bifurcation. Ovary small, median, pre-equatorial. 
Receptaculum seminis massive. Vitelline follicles numerous, relatively 
large, extending from the leve], slightly below genital pore to posterior 
end of body, and into the haptor. 

Chauhan (1945) characterised his species in having the haptor 
distinctly set off from the body; vitellaria extending into the hap tor ; 
vagina being absent; testes, being post-ovarial and cirrus armed. 

Sproston (1946) states that the species is distinguished in the key 
given by Chauhan as having vitellaria and a united intestinal caecum 
entering haptor ; the subequal clamps being borne on long stalks; those 
of posterior pair being united for more than half their length and eight 
hooks in the genital corona. 

Host.-Pellona sp. 

Location.-Gills. 

LocaZity.-Bombay; Arabian Sea, Indian Ocean. 
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.. 
0.05 mm b. 

e. 

TEXT-FIG. 15.-0yclocotyla multaetest'iculae; (a) Entire view; (b) Two of the cirrus hook ; 
(c) Haptoral sucker, showing arrangement of the cuticular pieces of its framework 
(after Chauhan). 
A 0 P . ., Anterior central piece; A LP., Anterior la.teral piece; AS., Anterior suckers; 

CA., Rodlats of concentric arcs; OP., Genital pore; H8., Haptoral sucker; HPT., Hap; 
tor; 10., Intestin I caecum; M., Mouth; MLP., Median lateral piece; MUS. P., Muscle 
pad; OV., Ovary; POP., Posterior central piece; PD .. , Peduncle; PLP., Posterior 
hteral piece; PH., Pharynx; SR., Receptaculum seminis; T., Testis; UT., Uterus; 
VD., Vas deferens; VB., Vesicula; seminalis; VIT., Vitallaria. 

(b) Family MAZOCRAEIDAE Price, 1936. 
Syns. Octocotylidae Beneden & Hesse, 1863. 

Octobotkriidae Taschenherg, 1879. 
Octobothridae Montioelli, 1888. 
M azoeriidae Southwell & Kirshner. 1937. 
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I'amily diagnosis: Diolidophoroidea Price, 1936; with Superfamily 
characters. 

Haptor generally with 4 pairs of clamp-like suckers, equally spaced 
out along the lateral regions of an indistinct cotylophore or of postero­
lateral regions of body. Clamp-skeleton relatively simple, of most 
generalised type, consisting of a single dorsal and a ventral loop with 
forked tips which articulate with a straight basal piece, sometimes 
having a rudimentary piece attached to it. The scoop or U-shaped 
middle piece perforated to receive T-shaped cuticularised distal end 
of tendon. Terminal lappet-vestige of larval hap tor-with 2-3 pairs 
of dissimilar hooklets. Larval hooklets may persist between the pair 
of anchors or just above them. Genital pore armed usually with 2 types 
of hooks, the lateral pair being lar"'er than others and alate at the base. 
Testes generally numerous, wide follicles or sometimes a single, elongate 
and lobed mass between the intestinal crura. Vagina, when present, 
single and opening mid-dorsally, rarely Y-shaped and opening 
laterally. Ovary elongate, folded vermiform, situated near the anterior 
end of testis or testes. Vitellaria lateral and follicular. 

Type genus-Mazocra~s Hermann, 1782. 

Key to Genera of Family MAZOCRAEIDAE. 

1. Haptor with two pairs of small, accessory suckers Ophiocotyle Beneden & 

Haptor without small, accessory suckers 2. 
2. Haptor symmetrical, bearing lateral rows of four clamps 3. 

Haptor asymmetrical, with one row of four clamps 
and a. single smaller one on the other side: genital 

Hessc, 1863 ; gen. in']. 

hooks 16 small and 2 larger laterals Gr'ltbea, Diesing, 1858. 

3. Genital hooks, only the large lateral pair present; 
va.gina opening mid-dorsally; ovary extends to end 
of body Mazocraeoides Price, 1916. 

Genital hooks, slightly larger lateral pair and smaller 
hooks in two transverse rows; vagina opening mid­
dorsally ; ovary in anterior half, anterior to 
testes lJlazocraes Hermann 1782. 

Genital hooks, large lateral pair and smaller hooks 
in two vertical rows; ovary in mid-body, anterior 
to testes 4. 

4. Vagina absent; clamps like those of Mazocraes (typical) Kuhnia Sprosion, 1945. 

Vagina double, opening laterally; clamps atypical Neonwzocriies Pri~·(> 1948. 

(i) Genus Mazocraes Hermann, 1782. 
Syns. OctostO'lna Kuhn, 1782. 

Octobothrium Leuckart, 1827. 

Octocotyle Diesing, 1850. 

Octoplectanum Diesing, 1858. 

Glossocotyle Beneden & Hesse, 1863. 

Octobothrium (Octocotyle) of St. Remy, 1891. 

Generic diagnosis: Mazooraeidae Price, 1936 ; with Family character. 
Body narrow, tapering to bluntly rounded either end; haptor 

slightly wider t.han body, _~lmost triangular, into which the diverticurate 
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intestinal crura extend, aceolnpanied by the vitellaria. Clamps 
symmetrically arranged in lateral rows of four each s.ide, on short pedicles 
which decrease in length backwards-the posterIor clamps may be 
slightly sinaller than the anterior, especially in younger worms. Typically 
two pairs of dissimilar anchors present, but the inner smaller pair may be 
lost in older \vorms-Iarge anchors with bifid roots and recurved tip: 
these are borne on a short terminal lappet. Genital pore transversely 
elongate with 12 bipartite hooklets : with two lateral larger hooks and 
an anterior and posterior transverse row of a few (4-5) hooks each. The 
long, wide vas deferens apparently acts as a vesicula seminalis. The 
testes composed of numerous ill-defined transverse follicles which do not 
extend to the haptor : fill the region between the crura, in the posterior 
half of body. Ovary anterior to testes on the left side, vermiform 
and curved towards the descending oviduct. Genito-intestinal canal 
as long as ovary, opening into the right intestinal crus. Vagina opening 
on the dorsal side in the Inedian Lile just posterior to the intestinal 
bifurcation, unarmed, and leading directly to a coiled receptaculum 
seminis vaginae. Eggs usually with two polar filaments. Parasites of 
gills of Clupeoid fishes. 

Type species-~lazocl'iies alosae Hermann, 1782. 

14. Mazocraes orientalis Chauhan, 1950. 
(Text-fig. 16, a, b, c, d.) 

Specific diagnosis : M (tzocriiRs Hermann, 1782 ; with Generic characters. 

Body flat, narrow, elongate, 1·15xO·15 (type). Mouth terminal. 
Anterior suckers paired, oval, obliquely placed, lined by refractile 
prismatic muscle fibres. Pharynx spherical, comparatively large, 
situated just behind anterior suckers. Prepharynx absent. Oesophagus 
thin, elongate. Intestinal crura extend nearly up to posterior end of 
body. Haptor somewhat triangular, continuous with body, carrying 
spatulate, terminal lappet, bearing at posterior end a pair of unequal 
hooks, \vhich have bifid roots and recurved tips. Haptor bears four 
pairs of oval clamps, synllnetrical1y arranged in lateral TO\VS of four 
on each side, with sbort and stout retractile peduncles, decreasing slightly 
in length backwards. Clamps of almost equal size; clamp-sclerite 
structure characteristic. Testes consist of eight oval follicles, arranged 
irregularly, somewhat in a double row medially, in middle third. of body 
Ovary elongate, oval, anterior to testes, to the left. Vitellaria extend 
from the region near about intestinal bifurcation almost up to haptor. 
Vitelline follicles irregularly shaped, densely placed; irregularly scattered. 
Genital pore oval, situated midway between pharynx and oesophageal 
bifurcation, armed \vith five pairs of hooks, with curved tips, arranged 
in t,vo discontinuous rows. 

The species is broadly distinguished by its pattern of the frame-work 
of clamps on the haptor; shape and arrangement of genital hooks; 
number of terminal hooks on posterior lappet of haptor and structure 
of lappet. 
H ost-A clupeid fish, Dussumietria sp. 
Location-Gills. 
Locality-Puri, Bay of Bengal. 
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(ii) Genus Mazocraeoides Price, 1936. emend. 
Syn. Pseudoctocotyln, Yamaguti, 1936. 

Ganeric diagno3is: Mazoaraeidae Price, 1936 ; with Family characters. 
Body broad, flattened. Haptor not differentiated as a separate 

organ; clamps arranged on the margin of body proper, the anterior 
pair may be anterior to middle of body. Terminal lappet short, bearing 

d. 

b. 

TlIXT-FIG. 16.-Mazocraes orientalis; (a) Entire specimen, ventral view, x 125; 
(b) Cuticula.r framework. of the clamp on the posterior haptor, x 693 ; (c) One of the 

hooks of the terminal Jappet of posterior haptor, x 693; (a) Genital atrium, showing 
eu~icularised spines, .x: 700 (after Chauhan). 
3 ZSI/53 
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2-3 pairs of small hooks or anchors. Intestinal crura r~chly branched 
and along with vitellaria extend up to the posterior end of body. Ovary 
looped, sometimes extending to posterior third of body, sometimes 
posterior to testes. Testes follicular or a compact ovoid mass, in the 
median field usually, on left. Vagina single, dorsal, may be ending blindly. 
Genital pore with numerous small hooks, or with a single large pair, with 
alate spines at their bases. Eggs large, thick-shelled, without polar' 
filaments. 

Type species-1.l1azrocraeoirfes georgei Price, 1936. 

15. l\iazocraeoida3 prashadi Chauhan, 1952. 

(Text-fig. 17, a, b, c.) 

Specific diagnosis: lJ1 azocraeoides Price, 1936 : ,vith Generic characters. 

Body lanceolate, flattened, 0·5xO·14 (type). Clamps four pairs 
on either side of posterior half of body proper. Clamp sclerites 
typical. Clamps pedunculated with retractile pedicels. Only two 
pairs of recurved terminal hooks at posterior end of body; the 
outer pair beiLg larger. Mouth terminal. Prepharynx long, vestibular. 
Pharynx elliptical, compact, muscular. Oesophagus short. Intestinal 
may extend to the posterior end of body. Anterior or buccal 
suckers, one pair, oval. Genital sucker very prominent, highly mus­
cular, bulb-like, situated just behind intestinal bifurcation; genital 
corona armed with a double row of five recurved hooks and an extra 
pair of comparatively long hooks, inserted between first and second 
pair. Testis single, elongately oval. Vas deferens massive. Ovary 
elongate. Vitellaria very dense, extending broadly along lateral region 
from genital sucker to posterior end. 

The genus contains three species: M. georgei Price, 1936 (type), 
M. dorosomatis (Yamaguti, 1938) Sproston, 1946 and M. prashadi 
Chauhan, 1952. 

Chauhan (1950) states that M. prashadi differs from the type species 
in ha vin g only two pairs of posterior hooks, in the shape of testis and 
clamps; details of the framework of clamps in the genital sucker 
abutting against the intestinal bifurcation and being very prominent, 
muscular and differing in its structure. 

M. prashadi differs from M. dorosomatis, in the shape of body; very 
different structure of genital sucker; pattern of cuticular framework 
of clamp and the number of posterior pairs of hooks. 

H ost-A Clupeid fish. 
Location-Body surface. 

Locality-Puri, Bay of Bengal. 

(c) Family DISCOCOTYLIDAE Price, 1936. 
Family diagnosis: Diclidophoroidea Price, 1936 : Superfamily characters. 

Body or haptor only sometimes asymmetrical. Haptor terminal, 
usually linguiform, with 3-4, usually 4 pairs of clamp-like suckers and 
with 1-3 pairs of terminal hooks. Clamp structure distinctive; ventral 
loop complete and often with articulations; dorsal loop incomplete 
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represented by two inwardly directed arms; middle piece usually not 
well developed farther than posterior rim, which is in at least two parts, 

6. 

Co 

'TEXT-FIG. l'.--:Ma.=oeraeoiaes praahadi; (a) entire worm, ventral view; (b) frame-work 
of posterior sucker; (c) genital suckel", showing genital spines (after Chauha.n). 

4A 
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though it may carry accessory sclerites a~ in s~me Gastr~cotyli~ae. 
Tendon always well cuticularised and formIng a. smgle ~e.di~n sprlI~.g. 
Terminal lappet or languette often present, bearIng 1-3 dlslmIlar, paIrs 
of hooklets. Lateral vaginae present or absent. 

Type genus-Discocotyle Diesing, 1850. 
Taxonomic position of subfamilies and genera included in the family. 
Price (1943) included under the family· three subfamilies: Antho­

cotylinae Price, 1936; Discocotylinae Price, 1936 and Vallisinae Price, 
1943. Sproston (1946) reinstates the subfamily Plectanocotylinae 
Monticelli, 1903 in this family. Dawes (1946) creates under the 
family a new subfamily, Chimaericolinae for the genus Chiinaericola 
Brinkmann, 1942. He regards the family Chimaericolidae of Brinkmann 
(1942) as synonymous to his new subfamily. 

The family Chimaericolidae was created by Brinkmann (1942) for 
Octobothrium leptogaster Leuckart, 1830, an archaic form of very uncertain 
position. Diesing (1850) placed this species first under the genus 
Disoocotyle as sp. inq. and later (1858) renamed it under Placoplectanum. 
Parona and Perugia (1892) mentioned it as Octocotyle (Octobothrium). 
Price (1943) places it under the genu~, Neoheterobothrium (Fam 
Diclidophoridae} . 

Brinkmann* placed his new family along with Onchocotylidae 
(=Hexabothriidae) in superfamily Polystomatoidea, on account of 
the absence of mouth-suckers and their replacement by a weak circum­
oral sucker as in typical Polystomatoidea. He pointed out that it is 
clearly a transitory family between the two superfamilies, Polystomatoidea 
and Di~lidophoroidea, approaching the latter in the form of haptor 
and clamps, though having the vaginal pattern of the former. It is 
an archaic form of great interest, probably an intermediate connecting 
link between the two superfamilies of the order Polyopisthocotylea,. 
and I concur with Sproston (1946) that on account of similar~ty of its 
clamp skeleton with that' of other Diclidophoroidea and the appearance 
of Discocotylid fancies2in relation to several organs, it may be placed 
in the superfamily Diclidophoroidea but in a_separate and independent 
family, near to Discocotylidae. 

Dawes also does not mention subfamily Vallisinae of Price (1943) 
but mentions the genus Va1.lisia under the subfamily, Discocotylinae. 
There also appears to be divergence of opinion regarding family assignment. 
of the genus Grubea Diesing, 1858. Price (1943) does not include it. 
under the family Discocotylidae. Sproston (1946) mentions it under' 
the family Mazocraeidae. Dawes (1946; 1947) puts it under the family 
Discocotylidae (subfamily: Discocotylinae). I am inclined to follow 
Sproston and Price. 

Key to Subfamilies of Family DISCOCOTYLIDAE. 

1. Three pairs of clamps; vaginae a.bsent Plectanocotylinac. 
Four pairs of cla.mps ; vaginae generally present • • 2. 

2. Clamps of the anterior most pair very large, the remain-
ing ones very small . . . . • Anthocotylinae. 

Clamps of the anterior most pair not markedly larger 
than the others 3. 

* Brinkmann (1952) creates a neW superfamily, O. chimaericoloidea for his family. 
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3. Testes pre-ovarial; body asymmetrical; cirrus armed 
Testes post-ovaria.l ; body symmetrical; cirrus armed 

VaUisinae. 

Discocotylinae. 

(i) Subfamily DISCOCOTYLINAE Price, 1936. 
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Subfamily diagnosis: Discocotylidae Price, 1936; with Family characters. 

Mature individuals sometimes fused in the form of " X " (Diplozoon). 
Body symmetrical. Haptor bears 4 pairs of equally developed clamp­
like suckers and a short terminal lappet with only one pair of bent, 
crook-shaped hooks near its posterior tip. Testes lobed, follicular or 
a compact mass, post-ovarial. Terminal male genitalia, an unarmed 
cirrus or sucker. Vaginae present or absent; if present, either, Y-shaped 
with two marginal pores or single and ventral. Eggs with or without 
filaments. 

Typegenus-Discocotyle Dieaing, 1850. 

Key to Genera of l;;ubfamily DISCOTYLINAE. 

1. Mature individuals fused in pairs ,in the form of" X " Diplozoon Nordmann, 1832. 

l\Iature individuals, separate . . 2. 
2. Genital sucker present; testis single, extensively lobed; 

vagina absent OctQmacrum l\'Iueller, 1934. 

Genital sucker absent; testes follicular; vagina present, 
Y-shaped Discocotyle Diesing, 1850. 

Genus Diplo~oon Nordmann, 1832. 
Synge Diplozoum (Nordmann, 1832) of Burmeister, 1835. 

Diporpa Dujardin, 1845. 

Generic diagnosis: Discocotylinae Price, 1936 ; Subfamily characters . . 
Mature individuals and late larval stages fused in the form" X " 

Haptor rectangular, concave ventrally, bearing 4 pairs of clamp-like 
suckers, set close together, along the postero-Iateral margins, symme­
trically, in thick capsules. Ventral capsule wall shows papilla-like 
process within the area, bounded by ventral loop and a pair of crook­
shaped, recurved hooks, on the ventral side, near posterior end; the other 
pair of hooks may be needle-like. Intestine not bifurcated, but 
with numerous lateral, branched diverticula. Testis single, rounded with 
crenulate margins, posterior to ovary, lying partly in haptor, at posterior 
end of body proper. Oyary elongate, looped, pretesticular. Genital 
pores encircled by a genital sucker (gonotype), all close together, in 
10sterior half, united with complementary pore of the uniting worm; on 
maturity gonotyl fuses with the dorsal papilla bearing the vaginal pore of 
the other individual; corresponding change occurring in the inverse sense 
so that the male duct of each individual is contiguous with the female 
duct of the other. Vitellaria massive, with numerous, large follicles, 
preovarial, filling available space in the anterior part of body, between 
intestinal meshes, in front of the point of union of the two individual3. 
Vagina absent or single, lateral on ventral ~ide. Eggs ova], with a very 
long and much coiled filament at the anopercular pole. Parasites 
on gills of fresh wa ter fis1es. 

Type species-Diplozoon paradoxum Nordmann, 1832. 
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The genus contains, at present, four species; D. parado~um Nordmann, 
1832 ; D. nipponic'Um Goto, 1891 ; D. indicum Dayal, 1941 and D. kash­
mirensis Kaw, 1950. Out of these the latter two have been recorded 
from India. Kaw (1950) gave a key to species of the genus, as below. 

Key to Species of Genus DIPLOZOON. 

1. Intestine bifurcates into two branches behind the place 
of the union of two individuals and the branches unite 
posterior to testis 2. 

Intestine runs as a single tube without branching 
behind the place of the union of two individuals and 
gives out lateral branches posterior to testis D. paraa9XUf11,. 

2. Testis lobed and lies midway between the crossing of 
individ uals and the posterior margin of the body 3. 

Testis smooth and lies more near the crossing of 
individuals than the posterior margin of the body D.' indicum. 

3. A pair of sticky glands present at the entrance of the 
mouth D. nipponicum. 

No sticky glands present at the entrance of the mouth D. kashmirensi8. 

16. Diplozoon indicum Dayal, 1941. 

(Text-figs. 18; 19, a, b, c, d, e.) 

J?ayal (1941) gave the following distinguishing characters of the 
specIes: 

1. The union of the two individuals takes place behind the fore end 
of the posterior third of the body. 

2. A pair of anterior suckers, one on each side of the mouth .. 
3. Four pairs of posterior suckers, the anterior pair of suckers is 

the largest, while those that follow are smaller than the. preceding one, 
t he last pair is the smallest. 

4. Mouth a triangular opening on the ventral side, prepharynx 
aJld pharynx present, intestine tubular and gives out dichotomously 
branched caeca anterior to the place of union of the two individuals, 
hehind the place of union the intestine branches in two caeca which 
unjte again posterior to testis. Behind the testis the intestine extends 
as a simple tube upto the posterior end of the second hind sucker. 

5. Testis round or oval and lies in a sac anterior to the first pair of 
posteldor suckers. 

6. Ovary in the form of a long band which bends twice on itself 
thus forming an inv~rted overlapping double U. 

7 Egga large, operculated, with a long coiled filament and a thick 
shell, they contain a large amount of yolk and the germplasm is limit~d 
in the centre of the egg. 

He further states that D. iniJicum differs from D. paradoa:um and 
D. nipponicum, in the position of the union of the two individuals, in the 
comparative size of the posterior sucker.s, in the structure and extent 
of the int~stine, in the position and shape of the ovary and testi3, and 
in the size of the eggs. 
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ll08~Fresh-water fish, Barbus (Puntius) sarana ,Ham.). 
LocatiO'l'lr--Gills. 
Locality-Gomati river, Luclmow. 

Ill.O. 

'-in-t. 
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TEX1'~FIG. l~.-Diplo'loon indicum; entire view of the two inrlividua!~ fixed unner 
preRsure of a cover glass. The vitelline glands have not boen shown on tho right side. 
Genital organs not compJetely shown (after Dayal). 

d., Dorsal view; fl. p., Genital por(1 ; int., Intestine; into c., IntAstinal mteca; m. o. 
Mouth opening; o. ,~., Oral suckE'r ; Ol'., Ovary; pit., Pharynx; p. pfo., Prepharynx ; p. 8. 
Posterior sucker; t., Testis; nt., t~tertls ; vit., Vitelline glands: '11., Ventral vie\v. 

17 Diplozoon kashmirensis Ka,,·, 1950. 
(Text-fig. 20, a, b, c, d.) 

Specific diagnosis : Diplozoon Nordmann, 1832; with Generic characters. 

Individuals found in pairs, union taking place in -the form of a 
. cros~, at about threefifth of body length, then they twist. Body 
2-3-4·32. Region in front of cross, dorso-ventrally flattened, leaf-like, 
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(J;. 
TEXT-FIG. 19.-Diplozoon indic?un; (a) Enlarged ,riew of the posterior region of the body 

with a. diagrammatic representation of the genital organs and the post.erior suoket'S ;' 
(b) Egg, highly magnified; (c).A longitudinal horizonta.l se('tion through one of the 
posterior suckers; (d) A saggital section through one of the posterior suckers; (e) 
T.R. in the region of the oral suckers and the mouth, showing the groove connecting 
the mouth and th~ cavity of the orA.l suckers (~Jrter Dayal). 

a. co, Anterior cuticular rod; u. VI., Anterior wall of post,el'ior sucker; eg., Egg; ,., 
Filament; g. p.~ Genital pore; !I., Germ-pla.sm ; int., Intestine; cuticular me., 1rfedian 
rod; 'm.o., l\Iouth opening; 11.., Nucleus; 0.8., Oral sucko!'; ov., Ovary; p. c., Posterior 
rod; p • . ,., Posterior sucker; p. w., Postorior wal! of cuticular posterior sucker; t., 
Testis; 'itt., tTterus; vd., Vas deferens; vit., Yitellino glands; 'f,'iI. d., Vitelline duct; 
1)., Yolk. 
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~ ·~2·6 xO·71-1·51; length being more or less double width. Region 
behind the cross, 0·9-1·72 x 0-5-0-69, sub-cylindrical, except in 
posterior region. Anterior suckers, two, cup-shaped, oval. Posterior 
suckers, in four pairs, lying ventrally on posterior concave disc of 
body; cup-shaped,transversely oval, with five cuticular hollow rods; the 
median cuticular rod being U-shaped. Size of suckers variable, usually 
second pair being the largest, while last is the smallest. Mouth terminal. 
Prepharynx present. Pharynx globular. Intestine very much branched 
in anterior region of body; bifurcating in the posterior region, behind 
the cross a:Qd the intestinal crura uniting again, immediately posterior 
to ovary; extending down to second pair of posterior suckers. Testis 
single, globular, situated behind cross. Ovary large, band shaped, folded 
upon itself, extending from point of body-cross upto testis. Vitelline 
follicle3 numerous, sC8,ttered from pharynx to body-cross. Uterus elon­
gate tube, containing only' one, mature egg. Egg large, oval, operculate, 
thickshelled, 0·27-)·29 XO·07-9·09, with a vary long coiled filament. 

TEXT-FIG. 20.-DiplozOfm ka8hrnirefMi8; (a) Entire; (II) Posterior region.; (1;) Posterior 
suckers; (d) Egg (after Kaw). 
a. c., Anterior outiouJar rod; a. w., Anterior wall of posterior sucker; c. i., Fused 

intestine; eg., Egg; eg. _~., Egg sheH ; fil., Filament; -i. c., Intest.inal caecum; int., Intestine; 
'm. c., Median cuticular rod ; mo., Mouth; nnc., Nucleus; o. 8., Oral sucker; ov., Ovary; 
ovd., Oviduct; p. r,., Posterior cuticular rod; ph., Phar~nx; p~p., Prepharynx; p. .8., 
Posterior suck~r (haptoral sucker) ; p. t,{.4., Pos~eri?r wall ot posterIor .suc~er ; te8:, TostIS; 
td., Uterus; va.~. d., Vas deferens; ·v. d., Vltelhne duct; l'. f. VItellIne follIcle; I'. r., 
Vitelline receptacle; yol., Yolk. 

There are four known species of the genus D~plozoon, viz. D. para­
doxum Nordmann, 1832; -D. nipponicum Goto, 1891; D. indicum 
Dayal, 1941 and D. kashmirensis K_aw, 1950. Out of these D. kasll.mirensis 
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resembles D. paradoxum, in the comparative size of posterior Buckers, 
the form of testis and ovary and the size of eggs, but differs in the pro­
portion of the body-length to its breadth, the position of union of two 
worms, the arrangement of in.testine in the hind portion of the body 
and the position of' testis. It resembles D. nipponicum in the compara­
tive size of suckers, the arrangement of intestine in the hind portion of 
the body and the form and position of testis, but differs in the propor­
tion of the body length to its breadth, the position of union of two 
worms, the size and position of the ovary, the size of posterior suckers and 
absence of sticky glands at the entrance of the mouth. It resembles 
D. indicum only in the arrangement of intestine in the hind portion of 
the worm but differs from it in the proportion of the body-length to its 
breadth, the position of crossing of two worms, the comparative. size 
of posterior suckers, the form of testis and the size of eggs. 

Host-Freshwater fish, Schizothoraa; sp. 
Location-Gills. 
Locality-Dal Lake, Kashmir. 

(ii) Subfamily V ALLISIN AB Price, 1943. 
Taxonomic Observations. 

The subfamily was created by Price (1943) as a monotypic sub­
family, with Vallisia Perugia & Parona, 1890 as tbe type genus. Spros­
ton (1946) transferred to it the genus Protomicrocotyle of Johnston & 
Tiegs, 1922, which was put by them under a new subfamily Protomicro­
cotylinae of the family Microcotylidae Taschenberg, 1879. 

Sproston herself does not seem to be very much satisfi~d with this 
arrangement and regarded it only as a matter of convenience, and as a 
temporary measure, until our knowledge of these aberrant forms had 
increased, since it is the only other monogenetic genus (besides Vallisia) 
in which the ovary is wholly posterior to testes, both genera have the 
body axis bent at an angle, though in Protomicrocotyle this asymmetry is 
in the posterior quarter of worm. She further states that" the structure 
of the larval haptor and of the region bearing the asymmetrically placed 
clamps, indicates that this genus is clearly of a different evolutionary 
line from Vallisia." According to her" it is not more closely allied to 
Microcotylidae and o'\\ing to the limited numb~r of clamps it is perhaps 
preferable to group it with Discocotylidae-albeit-a somewhat hetero­
genous assemblage" 

It may be added here that both the genera, Protomicrocotyle and 
Bilateracotyle, differ fundamentally from Vallisia or as a matter of fact, 
probably from any member of the family Discocotylidae also, in the fact 
that in both of them the clamp structures are not borne on any structure 
like a separate, discoid haptor or cotylophore but occur ~n the posterior 
part of body proper, itself. 

Chauhan (1945) added another genus Bilatera.cotyle to the- subfamily 
P~otonlicr~cotylinae, which he mentioned as a subfamily of the family 
Mlcrocotyhdae. As Sproston transfers the type genus, Protomicro­
cotyle of the subfamily to Vallisinae, which has its type genus as 
ValUsia, the subfamily Protomicrocotylinae which was mono-typic 
becomes synonymous to Vallisinae. 
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As pointed out elsewhere in this paper, the subfamily Vallisinae has 
not been recognised by Dawes (1946; 1947) who placed the genus Vallisia 
in the subfamily Discocotylinae of the family Discocotylidae and 
retained the genus Protomicrocotyle unda.: the family Microcotylidae. 

As I have had no opportunity to handle specimens of either Vallisia 
or Protomicrocotyle I am not in a position to express any opinion in 
this matter. It may, howev-3r, be painted out that Sproston (1946, 
p. 399) while discusging the position of the genus Plectanocotyle, sub­
family Plectanocotylinae, in the family Discocotylidae stated that 
originally the subfamily Plectano30tylinae Montic., 1903 was placed 
in the family Hexacotylidaa MO::'ltic., 1899, which was created for those 
monogenea with six suckers i rre3pecitve of their other structures and 
thug such a heterogenous group included together as widely different 
forms as Hexabothriidae and. Plectanocotyle. She further added t.hat 
ft is unnecessary to stress the uniInportance of the number of cl~mps 
developed in this superfamily (Diclidophoroidea), a3 it is obviously their 
structure which is significant, hence also the unreality and ultimate 
breaking up of the old family Octocotylidae. The importance which 
should be given to this consideration will be evident from the fact that 
Price (1943) based his entire classific&tiou of the families of the super­
family Diclidophoroidea on the type and det.ails of clamp structure only. 

When I apply the above cOD3ideratio1l3 to the clamp structure of the 
genus Bilateracotyle, I find that it is so typically microcotylid in 
form. that the genus Bilateracotyle cannot be removed from the family 
Microcotylidae and placed in the subfamily of such a different nature 
as Vallislnae. In my opinioD, the clamp structure of the genus Proto­
microcotyle as far as I know it, is so closely "allied to the genus Bilatera­
cotllle that both of them should come together, in the subfamily Proto­
microcotylinae which should be retained under the family Microcot,ylidae. 
However, in case, if it is considered that the genus Protomicrocotyle 
cannot be separated from the subfamily Vallisinae and it must remain 
there, then the use of the subfamily name Protomicrocotylinae will 
be misleading. Therefore the g~llUS B ilateraootylf3 \vill then ha ve to be 
placed under a new subfamily Bilateracotylinae subfam. nov. of the 
family Microcotylidae. The proposed new subfamily ,vill then have 
provisionally, more or less the same subfamily diagnosis as that given 
elsew here for the genus Bilateracotyle which will be the type genus. 

Subhapradha (1951) created another genus, Vallisiopsis and assigned 
it to the subfamily Vallisinae. In my opinion the clamp structure of 
this genus is so closely allied and similar to that of forms in the fanuly 
Gastrocotylidae that I propose to remove this genus froln the subfanlily 
Vallisinae and. transfer it to the family Gastrocotylidae. 

(d) Family MICROCOTYLIDAE Taschenberg, 1879. 
The family diagnosis is emended here to accommodate the subfamily 

Protomicrocoty linae. 
Family diagnosis: Diclidophoroidea Price, 1936: with Superfamily 

chraacters. 
Haptor or cotylophore symmetrical or asymmetrical. Cla,mps usually 

numerous; a paired series; relatively small in size, usua.lly weakly , 



172 Records of the Indian Museum [VOL. 511 

cuticularised, borne on either side of the hap tor or on posterior pa.rt of 
body proper. Clamp-sclerites are secondarily the simplest, without 
any accessory scierites, arranged in a typical way~ each having 2 pairs 
of curved lateral half-hoops which articulate with a sinflle median 
V-shaped sclerite or with distal pieces, the dorsal most being spurred; 
distal end of the hap tor \vith 1 or 2 pairs of larval hooks persisting in 
adults. Testes numerous, follicular, entirely post-ovarial except in 
Protomicrocotylinae. Ovary generally in front of testes, situated in 
the middle third of body, eloagate, folded in various ways. 'Tagina 
usually single, dorsal or laterJ.I; genital atrium generally with a 
complicated armature of hooks, in nlore tha.n one series. Eggs 'wit.h 
polar filaments. 

Type genus-Microcotyle Benede~ & Hesse, 1863. 

I have included in the family as defined above, t,vo subfamilies; 
IVIicrocotylinae l\ionticelli, 1892 and Protomicrocotylinae Johnston & 
Tiegs, 1922. They can be differentiat~d as follows :-

Key to Subfrtlnt'Zies of Fa'inily MICROCOTYLIDAE. 

Clamps numerous; usually borne on haptor. Ovary 
pretesticular M icrocotyli'1lae. 

ClampQ generally few 4-6; borno on the posterior end of 
body proper. Haptor, usually set off from body, mus­
cula.r, transversely oval, discoidal~: dum b- bell shaped 
bearing 2-3 pairs of hooks. Ovary posttesticular Protomicrocotylinae. 

(i) Subfamily: MICROCOTY LINAE Monticelli, 1892. 
Syns. Axininae Monticelli, 1892. 

Axininae Nicoll, 1915. 

Subfamily diagnosis: Microcotylinae Taschenberg, 1879 ; with Family 
characters. 

Haptor symmetrical or asymmetric~J, clamps usually numerous, 
relatively small in size, borne on either side of haptor, which is variable 
in form; haptoral, larval hooks may persist. Testes follicular, post­
ovarian. Vagina single. Gepital atrium armed with cut.icular hooks. 
Eggs with polar filaments. 

Type g en us-111:crocoiyle Beneden & Hesse, 1863. 

Sproston (1946) gave a key to the genera of subfamily as follows = 

Key to Genera of Subfamily MICROCOTYLl~AE. 
1. Some clamps of modified structure present 2. 

Clamps an of the same structure 3. 
2. Modified clamps in two rows on one arc of a fishta il­

shaped haptor, which is separated off from the body; 
anchors absent Pyragraphoru8 Sproston, 

1946. 
Modified clamps on a unilateral extension of the haptor 

along the body-margin; anchors present. . Cemocotyle Spl'oston, 1946. 
3. Posterior end of haptor at the posterior end of the worm; 

clamps of equal or unequal size; anchors present or 
absent 4. 

Posterior end of haptor lateral; a tendency to the sup­
pression of gr~n\'th on one lateral clamp-row pre3cnt 
or not; anchor::! prescnt (? or absent) 5. 
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,. An approximately equal number of clamps on either 
side of the haptor; clamps of equal size. 

Anohors absent in adult M icrocotyle von Beneden 
& Hesse IS63. 

Anohors persist in adult 
Unequal numbers of clamps on either side; clamps in 

two parallel rows of equal length; one row of large 
clamps and the other of very small clamps (anchors? 
absent) 

5. One side of haptor more or less suppressed, bearing few 
olamps, which may be of the normal size or smaller 
(anchors? absent) 

Both sides of haptor equally developed, but a complete 
suppression in growth of the median haptoral axis; 
region of formation of clamps on eith~r side of small 
anchors in the middle of the straight row of clamps 

fb~ Vaginal pore lateral; anchors present 
Vaginal pore mid-dorsal; anchors? absent 

Gotocotyla Ishii, 1936. 

Lintaxine Sproston, 1946. 

Heteraxine Yamaguti, 1938. 

6. 
Axine Abildgaard, 1794. 
Axinoides Yamaguti, 1938. 

Some more genera may have to be added to it now to make it up 
to date, with an the valid genera included. 

(ii) Subfamily PnoToMICROCOTYLINAE Johnston & Tiegs, 1922. 

This subfamily contains aberrant forms of interest from the phylo­
g"enetic point of view. As discussed elsewhere, on one hand it has close 
affinities with the family Discoeotylidae through forms like Vallisia 
(subfamily, Vallisinae) whereas, on the other, it is typically more micro­
cotylid fundamentally, however, at the same time, retaining some 
special characters of its own, which entitle it to this separate taxonomic 
independent rank and status. 

Subfamily diagnosis: Microcotylidae Tasehcnberg, 1879; with 
Family characters. 

Haptor distinctly set off from body, symmetrical, muscular, discoidal, 
transversely oval or dumb-bell shaped with 2-3 pairs of hooks. Clamps 
may be pedunculated, few in number, 4-6 placed asymmetrically on one 
side or symmetrically in two lateral rows, relatively large in size, at the 
posterior end of body proper. Testes follicular. Ovary elongate, 
tubular or lobed. Vagina singl~, to the left; simple or aperture sur­
rounded by a cuticularised area bearing numerous short spines. Cirrus 
and genital pore armed or unarmed. Vi tellaria follicular. Egg oper­
culate, with filaments at one or both the poles. 

Type genus-Protomicrocotyle Johnston & Tiegs, 1922. 
The genera included under this subfamily can be differentiated as 

follows :-

Key to Genera of Subfamily PROTOMICROCOTYLINAE. 

Haptor dumb-bell shaped with 2 pairs of hooks.' Clamps 5 
in number, in one row. Ovary looped; vagina with its 
aperture 8urrounded by a cuticularised area bearing 
numerous short spines. Cirrus armed. Egg with single 
polar filament Protomicrocotyle Johnston 

& Tiegs, 1922. 
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Haptor transversely oval, with 3 pairs of hooks. Clamps 
pedunculated 6, in two lateral symmetrical rows. Ovary 
tubular; vagina simple. Cirrus unarmed. Egg with 
polar filament at both ends Bilateracotyl~ 

1945. 

Genus Bilateracotyle Chauhan, 1945. 

[VOL. 51, 

Chauhan, 

The genus, which is mOllotypic, \vas created by Chauhan (1945) 
with B. chirocentrosus as the type sp0cies and assigned to the subfamily 
Protomicrocotylinae (Fam. Microcotylidae). He (Chauhan, 1945, 
p. 154) characterised the genus by the P033cEBion of three pairs of clamps 
in two rows, on the posterior end of body, an oval hap tor ; only 20-28 
testes; an unarmed, long stnd tubular cirrus and numerous spines in 
the genital atrium. Sproston (1946, p. 508-9) transferred the genus to 
the subfamily ValIi3inae (Fam. Discocotylidae). She stated "placed 
byits author in subfamily Protomicrocotylinae Johnst. & Tiegs, which 
he follows other authors in assigning to Micro'cot} lidae-though, as 
pointed out above (p. 407) there seems little reason for this. The new 
genus resembles Protomicrocotyle. The asymmetrically placed haptor 
is muscular and bears two rows of three pairs of small anchors. Anterior 
to this, the body bears two rows of three small clamps, similar in type to 
those of other members of the subfamily. The vagina is unarmed 
distally, and the egg has two polar filaments" I have discussed its 
systematic position in detail, while dealing with the subfamily Valli­
sinae elsewhere ill. this paper. 

Generic diagnosis (emend.) : Protomiorocotylinae Johnston & Tiegs, 
1922 ; with Subfamily characters. 

Body elongate, asymmetrical, with two elliptical buccal suckers. 
Intestine bifurcate; the two lateral caeca, have lateral ramifying branches 
especially on their outer sides. Haptor distinctly set off from the body, 
transversely oval, mU3cular, with 3 pairs of dissimilar hooks but with no 
other organ running into it. Clamps pedunculated, three pairs, situated 
symmetrically, in 2 lateral rows, at the posterior end of body proper. 
Peduncles retractile. Clamp structure typically microcotylid in form. 
Testes follicular, 20-28, situated in the middle of body, preovarian, 
intercaecal. Vesicula seminalis very long, sinuous and with well develop­
ed prostate gland cells, tubular. Cirrus unarmed. Ovary elongat.e, 
median, situated in the anterior portion of posterior half of body, not 
lobed. Vagina on the left, simple, unarmed. Genito-intestinal canal 
present. Genital pore situated on the right, elliptical, large, armed with 
a coronet of long 24-38 cuticular spines. Vitellaria large, follicular. 
Uterine egg single, elliptical, operculate with a short coiled polar 
filament at both the poles. 

Parasites of marine fishes. 
Type species-B. chirooentrosus Chauhan, 1945. 

18. Bilateracotyle chirocentrosus Chauhan, 1945. 
(Text-fig. 21, 22 a, b, c, d.) 

Sproston, N. G. (1946), Trans. zool. Soc. Lond. 25 (4): 508-509. 
Manter, H. W. and Donald F. Prince (1953) Proc. Ael. Soc. Wa8hington 20 (2): 107. 

Specfic diagnosis: Bilateraootyle Chauhan, 1945 ; with Generic 
characters. 
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Body asymmetrical, elongate, tapering anteriorly, 2-05 X 0 .. 41 (maxi­
mum). Haptor distinctly set off from body proper, discoidal, trans~ 
ver~ely oval, highly muscular, usually with three, dissimilar pairs of hooks. 

TEXT-FIG. 21.-Bi'!attlrar-otyle chirocentrosU8, entire vie\v, dorsal (after Chauhan). 
AS, Antorior sucker; GIO, Genito·intestinal canal; GP., Genital pore; E, Egg., 

H., Haptora.l hooks; HPT, Haptor; H8,. Haptoral sucker; 10, Intest.inal oa.ocum. 
OD, Oviduct; OV., Ovary; OE, Oesophagus; PD., Pedunole; PH, Pharynx; PRO: 
Prostate gland cells; P, Testes; T. V D, Transverse vitelline duct; UT, UtOtllS; 
VG, Vagina; VO P, Vaginal pore; VIT, Vitellaria.; V8 Vesioula seminalia. 
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Posterior end of body proper with three pairs of cuticular clamps, 
on retractile peduncles, in two symmetrical, lateral rows; structure of 
clamp sclerites typically microcotylid in nature. AltJ.terior or buccal 
suckf'rs elongately oval, with membranous septa. Pharynx: bulb­
shaped. Oesophagus very long, sHghtly sinuous. Int~stine bifurcated 
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TEXT-FlG. 22.-Bil~tel'a~ot!!le chirocent.ro8w~; (a.) Hnptor, showing three pairs of haptoraIo 
h?oks; (b) Gerutal atrIum, shOwing genital spines; (c) Frame-works of cuticular 
pIeces of haptoral sucker; (d) Egg. (after Cha.uhan). 

A, Outermost; B, Middle; 0', Innermost and jfP, Median pieces of the cutioular­
fr~mework of th~ haptoral sucker; 0.", Cirrus protruded out; E, Egg., 004, Genital 

atrIum; GB, Genltai hooles, OP, Genltal pore; H, Haptoral hooks; OPe Operculum. 
HPT, Haptor; VD, Vas deferens. ,. 
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Mth ramify,ing branches laterally, not united posteriorly, terminating 
Just anterior to clamps. Testes follicular, 20-28, situated in middle 
third of body, intra-caecal, pre-ovarian. Vag deferens much coiled .. 
Vesioula seminalis very long, sinuous tube, surrounded by well develop­
ed prostatic gland cells. Cirrus tubular, long, unarmed. Genital pore 
on rig~t side, midway between pharynx and intestinal bifurcation. 
"Genital atrium elliptical, large, armed by a coronet of long 24-38 
outicular spines. Ovary median, elongate, situated in anterior portion 
of posterior half of body. Genito-intestinal canal present. Vitellaria 
large, follicular, extending from the point of intestinal bifurcation to­
su~kers. Uterus median. Vagina a simple tube, opening laterally on 
left side, slightly below the level of genit.al pore. "Uterine egg single,. 
,pin:dle-shaped,_ "opercu~a~e, with polar filaments, 0·23 xO·04 (without 
matnents). (Type speCIes.) 

H ost.-Sciaena belengeri (type) ; Chirocentrosus dorab. 
~~ti~~---(jil18. 

Locality.-Bombay; Arabian sea, Indian Ocean. 

(e) Family GASTROCOTYLIDAE Price, 1943. 

The forms belonging to this family 'Were formerly included under the 
olosely allied family :MicrocotyUdae Taschenberg, 1819. They also­
Indicate certain resemblances with family Discocotylidae. Price (1943} 
separated them under a separate and independent family, Gastrocotylidae. 
He .lso gave a brief diagnosis. Chauhan (1945) and Dawes (1946) 
accept independent status of this taxonomic unit. However1 Sproston 
(1946) regards it only as subfamily, Gastrocotylinae Sproston, 1946, of-­
the family Microcotylidae. 

Chauhan (1945, p. 155) while creating the genus Pricea observed 
that if criterion of Price {or basing the classification of families on the 
strudture and arrangement of the cuticular pieces of framework of 
baptoral clamps or suckers is followed strictly, probably a new tamily 
will have to be created to accommodate his three species of his genus. 
He further stated that there are a large number of other differences as 
well to warrant that. However, since this family was in 8 process of 
:te'Vision by Priae himself, he contented himself then, by creatin.g the 
new genus only, without then proposing a new family for his genus 
containing these three new species. 

He, however, now proposes that the family Gastrocotylidae should be 
divided into two subfamilies. Subfamily, 1. Gastrocotylinae Sproston 
(1946) emend.; with Gastroootyle (as Type genus) and the other gen.era 
included there being Pseudaxine, Yallis"iopsis and Subfamily, 2. P'ficeinae,. 
subfam. nov. with Pricea as type genus and other genera included 
under it being Thoracocotylf? and Lithidiocotyle. 

Family diagnosis: Diclidophoroidea Price, 1943 ; with characters of 
the Superfamily. 

Haptor with numerous small clamps. Cotylophore may be a simple 
lateral flange like process, bearing a single row of small clamps; may 
also be equipped with 2-3 pair of dissimilar terminal hooks at the tip 
of haptor and additional hooks on body or haptor (as in Pricea). The 

3 ZSI/53 5 
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-clamps may be arranged along the margin of a very large and asym­
metrical cotylophore, occupying the posterior two-third of body. Clamps 
structure stout, consisting of two pairs of lateral pieces, joined but not 
fused distally; those of the more dorsal lateral pair with curved, in­
wardly directed spurs; one pair of basal pieces, meeting the laterals; 
a single curved middle piece, simple or composite which may bifurcate 
ventrally and additional pair of submarginal, dorsal to main spring and 
additional pieces sometimes presenting U-shaped appearance and extend­
ing from the ventral lateral towards middle sclerite, in one of the valves. 
A.dditional sclerites in varying number, in the form of ventral, rib-like, 
thin~ cuticular, transverse bars or plaques between the lateral pairs and 
middle piece, as in the subfamily Plectanocotylinae (Fam: Discocoty­
lidae) may be present. Testes few,.occupying posterior region. Ovary 
pre-testicular, elongate, folded. Vagina single, opening mid-dorsally. 
Eggs, each with two pointed filaments. Genital atrium may be armed 
with a corona of spines. Male pore may bear a simple regular corona 
of spines or the penis itself is protrusible and regularly armed. 

Type genus-Gastrocotyle Beneden & Hesse, 1863. 

Key to Subfamilies of Family GASTROCOTYLIDAE. 

Haptor unilateral; rib-like thiokenings in olamp-capsule 
absent j anohors present •• •• •• GastrocotyZinae Sproston, 

1946, emend. 
Haptor bilateral j rib-like thiokenings in clamp-oapsule 

present; anohors present or absent • • • • Priceinae, BUb. lam. nov. 

(i) Subfamily GASPROOOPYLINAB (Sproston, 1946), emend. 
Subfamily diagnosis: Gastrocotylidae Price, 1943; with Family 

-characters. 

Haptor unilateral. Rib-like thickenings or plaques in clamp-capsule 
absent. Anchors present, structure of clamp sclerites as in the genus 
Gastrocotyle. 

Type genus-Gastrocotyle van Beneden & Hesse, 1863. 
Key to Genera of Subfamily GASTROCOTYLINAE (Sproston, 1946), emend. 

I. Haptor a terminal frill not covering region of gonads j 
anohors lateral •• . • •• •• Pse'Uda:rine Parona & Peru-

gia,1890. 
Haptor extending forward beyond region of gonads; 

anohors terminal .. • • • • • • 2. 
~. Haptor a, marginal frill of body; clamp struotures 

numerous: gonads situated in the middle of haptoral 
portion of body j terminal hooks 2-3 pairs 

Haptor distinctly separated from body in proper j olamp 
struotures, and gonads situated in region of union of 
bo~y proper and haptor; 4: pairs; terminal hooks one 

Gastrocotyle 'Van Beneden 
& Hesse, 1863. 

pall' .. . • Vallisiopsis Subhapradha, 
1951. 

(1) Genus Gastrocotyle Beneden & Hesse, 1863. 
Syn. Gastrocotyla Ishii & Sawada, 1938. 

Generic diagnosis: Gastrocotylinae (Sproston, 19(6) emena.; with 
Subfamily characters. ' 
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Anterior half of body narrow; posterior wide and with a haptor. 
Haptor a marginal frill of body, with a single row of numerous, small 
-clamps extending along one side of body to about half way between the 
anterior end of ovary and vaginal pore. Clamp skeleton with 
.characteristic U-shaped pair of sclerites on middle piece and ventral 
-end of spring attached to ventral loop by bifurcate extensions on both 
-sides of bifurcate end. Rib-like thickenings from the capsule wall 
absent. Two or three pairs of hooks on terminal lappet. Male pore 
armed with a regular corona of stout hooks on the genital bulb. Vagina 
unarmed; pore in the median dorsal line, some way posterior to male 
pore. Ovary with distal end directed backwards. 

Type species-Gastrocotyle trachuri van. Ben. & Hesse, 1863. 
19. GastrocotYle indica Subhapra~a, 1951. 

(Text-fig. 23, a, b, c, a, e, J, g, h, i.) 

Specific diagnosis : Gastrocotyle van. Beneden & Hosse, 1863; with 
Generic characters. 

The species is characterised by the ha ptoral frill not extending 
beyond the gonads and stopping short of posterior end of ovary ; an 
accessory sclerite being present in dorsal wall in connection with the 
.sprmg; there being two pairs of hooks on a short languette; the ovary 
being in the form of an elongated loop. 

Length 3·0 X 530IL width (maximum). Number of clamps varies 
according to age, maximum number recorded being 36. Two pairs of 
anchors, one behind the other, on a short languette. Shape of anchor 
as .. in Pseudaxine. Genital corona with 11-12 hooks, with bifid bases. 
Ovary in the form of loop, with distal end directed backwards, its greater 
part lying anterior to haptoral frill. Intestinal crur~ branched. 
The two intestinal crura unite together posterior to gonads. 

Subhapradha (1951) states that the species agrees with the generic 
diagnosis of Gastrocotyle given in Sproston's work (1946), except that, 
first, ,the ha ptoral frill does not extend forward beyond the gonads and 
stops short of the posterior end of the ovary, and aecondly,~the bifurcate 
ventral end of the spring is not further divided. She does not consider 
these differences as of generic importance and hence included the species 
in Gastrocotyle. She further records that the species differs from both 
the existing species in the presence of an additional sclerite in the dorsal 
wall of the capsule in connection with the spring. It differs from G. 
t'Tachuri in having two pairs of anchors instead of three pairs and from 
G. japonica in the shape of the ovary. In G. japonica the ovary is oval, 
while it is in the form of a loop in G. indica. 

Hosl.-Marine fish, Oaran:J: kaUa Cuv. and Val. 
Location.-Gills. 
Locality.-Madras. 

(2) Genus Vallisiopsis Subhapradha, 1951. 
The genus was created by Subhapradha (1951). She placed it under 

the subfamily Vallisinae of the family Discocotylidae. I have discussed 
under the subfamily Vallisinae, the reasons for its transfer under 
this family. 

Generic diagnosis: Gastrocotylinae (Sproston, 1946), emend.; with 
Subfamily characters. 

O,A. 
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TEXT. FIG. 2!l.-Gastro~ot:lJl(!, 'indica; (a) Entire specimen, mounted; (b) Clamp skeleton, 
dorsal view; (c-) Clamp skeleton, ventral view; (d) Languette, showing the arrange­
ment of the anchors; (e) Larger anchor, latera.! view; </> Smaller anchor, lateral viow ; 
(g) Genital corona, front view; <'t) Genital hook, lateral view; (i) Egg (8trte~ 
Subhapradha). 
a., Anchor; a. 8., Accessory sclerite ; c., Clamp; dol., Dorsal loop ; (I.p., Genital pore ; 

lI., Hook; h. j., HaJ)toraI fril1 ; i., InteRtine ; I., Languettt' ; m. p., Middle piece; 0., Ovary;. 
oe., Oesopha~us ; 0.8., Optica.I section of anterior wall of the capsule; 1'./., Polar filament ;. 
8., Sucker; 8p., Spring: t., Test.is; v. d., Vas dereren~; vi., Vitella.ria; trio ,., Vitelline 
reservoir; 'v. I., Ventra.l loop. 

Both the body and the haptor asymmetrical; gonads lying in the 
posterior half of the body; testes follicular, overlapping the anterior 
part of the ovary and also extending anterior to it; genital pore armed 
with hooks; cirrus armed; oesophagus long, extending below the 
genital pore; haptor with four clamps on either side and one pair of 
anchors; clamp skeleton resembles Discocotylids; with one pair or 
accessory sclerites; eggs spindle-shaped, with polar filaments. 
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Parasites of marine fishes. 
Type species-Vallisiopsis contorta Subhapradha, 1951. 

20. Vallisiopsis contorta Subhapradha, 1951. 
(Text-figs. 24; 25, a, b, c, d, e, I, g, h, i.) 

-- oe. 
---g.p. 
---ex.v. 

vi. ----

• --v&-.r 

(1. 

TEXT-FIG. 24.-Val1i8iopsis contorta; entire specimen, mounted (after Subha,pradha,). 
a., Anchor; c., Clamp; e., Egg; ez. v., Excretory vessel; g. p., Genital pore; i., 

Intestine; 0., Ovar.¥; oe., Oesophagus; 8., Sucker; She g., Shell gland; t., Testis j 
t1. d., Vas deferens; vg. p., Vaginal pore; vi., Vitellaria ; d. T., Vitelline reservoir. 



Records of the Indian Museum [VOL. 51~ 

The species is characterised in having genital corona with 20:21 
hooks; vaginal pore being lateral, below the level of common gemtal 
pore and ovary in the form of a double loop. 
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TEXT-J'lG. 25.-ValU8iopsis cl!ntorta; (a) Part of an entire specimen magnified, to show 
the ringed appearance of the surface of the body; (b) Genital corona ,vith cirrus, front; 
view; (~) Genital hook, latera.l view; (d) Genital corona, with oirrns, 1ateral view; 
(e) Entire specimen, drawn from life, showing the natural disposition of the variOUs. 
parts of the body; (.f) Clamp skeleton, ventral view; (!1) Lateral view of olamp,. 
partly open; (h) egg; (i) Anohor, la.teral view (after Subhapradha). 

a., Anchor; e., Clamp; c. i., Cirrus; d. 1., Dorsal loop; fl., Flap; g. p., Genital pore ; 
m. p., Midrlle piece; o. s., Optica.l &ection of anterior wall of the capsule; p. f., Polar 
filament, sp., Spring., u. 1., Ventral loop. 

Specific diagnosis: Vallisiopsis Subhapradha., 1951; with Generic 
characters. 
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Body asymmetrical, bent upon itself and also twisted~ In normal. 
oondition anterior part lies at right angle to the posterior; dorso-ventral' 
axis of anterior part is twisted through about 90°; just at the region 
where body is flexed there is a flap-like outgrowth. Entire surface of 
body transversely ringed, presenting laterally serrated appearance. 
Maximum length 3·5. Haptor asymmetrical, with a pair of hooks 
terminally and 4 pairs of clamps on each side, placed asymmetrically. 
Clamp skeleton is recorded typically Discocotylid in pattern and bearing 
a pair of accessory sclerites in connection with the middle piece, very 
similar to U-shaped pair of sclerites present in Gastrocotylinae. Two 
rami of middle piece, joined or quite distinct. Oesophagus long. 
Intestinal crura branched, the two arms uniting together, posterior to 
gonads. Testes follicular, ovarlapping anterior half of ovary and ex­
tending beyond it. Ovary in the form of double loop; extending posterior 
to testes. Vitellaria follicular, co-extensive with intestinal rami. Eggs 
spindle-shaped, with polar filaments, length 750~, with filaments; 200lL, 
without filament; width 50~. 

H ost.-Marine fish, Lactarius lactarius (BI. Schn.) 
Location.-Gills. 

LocaZity.-Madras, India. . 
(3) Genus Pseudaxine Parona & Perngia, 1890. 

Generic diagnosis: Gastrocotylinae (Sproston, 1946), emend.; with 
Generic characters. . 

Haptor unilateral, placed .. at the posterior end of body, at right angle 
to body, transversely elongate, not··covering region of gonads, clamps in 
a single row, on the cotylophore. Structure of clamp sclerites, typical of 
the family and as in Gastrocotyle, without rib-like thickening. Terminal 
lappet, stout at the posterior end of cotylophore, with a large and a 
small pair of hooks, with bifid roots. Ovary elongate. Genital atrium 
armed. Genital corona .simple. Vagina single, opening in a mid dorsal 
pore or paired and opening in lateral pores near pharynx. Egg uterine" 
single, with polar filaments. 

Type species-Pseudaxine trachuri Parona and Perugia, 1890 .. 
21. Pseudaxine indicana Chauhan, 1945. 

(Text-figs. 26; 27, a, b, c, a,: e, I, g, h, i.) 
Sproston, N. G. (1946). Prana. Zool. Soc. Lorul. 2S (4) : 465. 

Manter, H. W. and Donald F. Prinoe (1953). Proc. Bel. Soc. Washington, 20 (2): 108. 

Specific diagnosis: Pseudaxine Parona & Perugia, 1890; with 
Generic characters. 

Body elongate, tapering anteriorly, broad posteriorly, 9·16 X 1·6 
(maximum). Haptor or cotylophore fan-shaped, separated from body 
by a notch, carrying 19 suckers or clamps, in a single row, on its lower 
margin. Cuticular structure of clamp sclerites typical. Extreme end 
of cotylophore carries an elongated, proboscis-like process (hence the 
specific name indicana) bearing 2 pairs of hooks, one in the middle and 
~be other at the tip. Mouth terminal, with two egg-shaped anterior 
buccal suckers. Pharynx oval. Oesophagus present. Intestinal crura~ 
with lateral, ramifying diverteculae specially on the outer side. Crura· 
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separate pos~fjorly. Testes s~ll. follicular, about ~. lying irre~l~ 
inter-caecal, m two lOWS, anterlQrly and three, posterIorly, PQst-Qva,rIAIl • 

'rBXT .. FIG. 26.-P8eudtUiine indican-a j entire view (after Challhan). 
A8 .. , Anterior suoker; E., Egg; Ex. V., Excretory vessel; G10", Genito .. intestinal 

-op.~l; OP., G~nital opening; H., HaptoraJ hooks; 8L., Ba,ptora.l1anguette; HP'I'.J 
n ... ptor ; HS., HaptoraJ sucker; 10., Intestinal erura,; M., MQuth; NBB.~ 
Part of nervQUS system; OD., Oviduot; OE., Oesophagus; OV., Ova.ry; PH., Pharynx;. 
'1'., Testis; PJ1D., Transverse vitel1iD8 duct.; UP., Uterus J YD., Vas deferens; VIP •• 
ViWlada. 
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a lew extending into haptor. Genital pore lying on oesophagus, halfway 
oetween pharynx: and intestinal bifurcation, armed with a coronet of 
t4:hooks. Ovary elongate, cylindrical, medial, in posterior half of 
body. Genito .. intestinal canal present. Vitellaria on both sides of 
"body, from the level of genital pore, to end of cotylophore. Uterine egg, 
single, with polar filaments, 0·3 xO·OB (without filament). 

0.05 mm 
e 

111. __ --..._ 

0.05 lOrn 

H-~ 

..... 0.05 rom 

TBXTttnG. 27.-Pseuaaxine ind-icana; (a) Ha,ptorallanguette; (") Second pair of haptoral 
hooks, situated in the middle length of the languette; (c) Framework supporting the 
haptoraJ sucker; (d) Genital atrium, showing the genital hooks and genital pore; (e) 
Egg; (I) Termina.l portion oflanguette, showing the first pair of haptoral hooks; (g) 
Genital hooks, enlarged; (ft) Genit-al hook, lateral view; (i) Outermost pieoe, lateral 
view (after Cha.uhan). 
A, Outermost; B, Middle piece or Olamp; E, Egg.; GA, Genital atrium; GH ; 

Genital hooks; GP, (1~nital pore; H, Haptoral hooks; HL. Haptoral languette; H8, 
Haptoral suoker i HPT, Haptor; MP, Median pieoe of the Qutioular framework of the 
haptorat suoker; P RB. Transverse ba.r.; V D, Vas defetens. 
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The species differs from other species of the genus: in the general 
shape of body, in the number of testes and suckers, in the number and 
shape of hooks in the genital atrium, in the position of ovary and 
particularly in the structure of frame work of haptoral suckers or clamps. 

Host.-Marine fish, Ohrysophrys berda. 

Location.-Gills. 

Locality.-Bombay; Arabian Sea, Indian Ocean. 

(ii) Subfamily PBIOEINAE, subfam. nov. 

Subfamily diagnosis: Gastrocotylidae Price, 1943; with Family 
characters. 

Haptor bilateral. ltib-like thickenings or plaques in clamp-capsule 
present. Anchors present. Structure of clamp-sclerites as in the genus 
Pricea; much different-'from what in the genus Gastrocotyle; specially 
middle piece, the shape of additional cuticular transverse bars, etc. 

Type genus-Pricea Chauhan, 1945. 

Key to Genera of Subfamily PRICEINAE, subfam. nov. 

1. Haptor a bilateral marginal frill, extending forward 
beyond the region of gonads; anchors present •• Phoracocotyle l\{acCallum, 

1913. 
Haptor bilateral, separate from body proper; placed 

posterior to the region of gonads 2. 

2. Haptor a bilateral frill on a posterior extension of body 
with the two intestinal caeca extending into it; 
clamp structures a single row; terminal anchors on 
cotylophore not persisting in adult; vagina smooth; 
cirrus long, with many spines Lithidiocotyle 

1946. 
Sproston, 

Haptor a well developed organ, separate from body 
proper, attached to it at its posterior end; the two 
intestinal caeca not extending into it; clamp 
structures in double row with re'liractile peduncle. 
Vagina with aU-shaped cuticular skeleton. Cirrus 
has only 10-15 spines. Prehaptoral (Body hooks) 
present; terminal end of cotylophore with a pair 
of hooks • • • • • • • • Pricea Chauhan, 1945. 

Genus Pricea Chauhan, 194.5. 
Sproston, N. G. (1946). Proc. Zool. Soc. Lond.2S (4): 469. 
R~malingam, K. (1952). Bee. Ind. MU8. 49 (32 and 4): 337-348. 
Ramalingam, K. (1953). Zool. Soc. India. 5 (1): 59-63. 

Generic diagnosls : Priceinae, subfam. nov.;- WIth Family characters. 

Body elongate, with two elliptical, oral suckers; intestinal orura 
discontinuous, with ramifying lateral branches into the vitellaria,specially 
on the outer sides, terminating before the beginning of the hap tor ; a 
pair of hooks present, at one end of the haptor and one pair above it in 
the posterior portion of the body proper. Testes post-ovarian 25 ... 88, 
follicular, not extending beyond the ends of the intestinal crura. Vital .. 
laria follicular, extending from the level of genital pore anteriorly, to the 
termination of the intestinal caeca, posteriorly. Vaginal opening situated 
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~t the point of bifurcation of oesophagus into intestinal limbs, having a 
'pouch and a U-shaped cuticular hook. Genital pouch situated on the 
loesophagus, halfway between the pharynx and oesophageal end. 
It has twelve paired cirrus hooks. Ovary situated in the mid-region. 
B'aptoral suckers with a characteristic structure, situated on both sides 
of the haptor, in double row, the number varying from 70-122. They 
may be pedunculated, retractile. Excretory pores two, lateral, situated 
in the region, slightly below the brain. Parasites of marine fishes. 

Type speoies-Pricea multae Chauhan, 1945. 

The genus was created with P. minirnae Chauhan, 1945 and P. 
microcotylae Chauhan, 1945, as the other species besides the Type. 

Ramalingam (1952) added another six species from marine fish 
Oybium gutta tum from Madras. 

He gave a key to the species of the genus, as follows: 

Key to Species of Genus PRICEA. Chauhan, 1945. 

1. Body hooks present 2. 
Body hooks absent • • 5. 

J. Number of hooks two • • 3. 
Number of hooks one •• 4. 

8. Number of testes 26, genital hooks. 12 •• P. multae Chauhan, 1945 
Number of testes 28, genital hooks 10 P. minimae Chauhan, 1945 
Number of testes 25, genital hooks 12 P. microcotylae Chauhan, 

1945. 
Number of testes 31, genital hooks 14 . • P. armatum Ramalingam, 

1952. 
,. One hook in the body only . • P. melane RamaIingam, 

1952. 
One hook in the body and other hook in the haptor .• P. tr·icantkum Rama-

lingam, 1952. 
I. Additional hooks present in the haptor 6. 

Additional hooks absent in the haptor .• P. robustum Ramalingam, 

6. Two additional hooks in. the haptor 

One additional hook in the haptor only 

1952. 
P. tetracantkum Rama­

lingam, 1952. 
P. minutum Ramalingam, 

1952. 

Ramalingam also gave a comparative table showing the characters 
of the various species of the genus. I am appending it to this paper. 

In view of these key and chart, I am not giving below, in this 
paper, the specific diagnosis of other than the type species. 

22. Pricea multae Chauhan, 1945. 
(Test-figs. 28; 29; 30 ; a, b, c, d, e, I.) 

Specific diagnosis: Pricea Ohauhan, 1945; with Generic characters. 
Body elongate, cylindrical, slightly 'tapering anteriorly, 3·22 xO 4. 

Haptor distinctly set off from body, at right angles to it, folded upon 



188 Records of the Indian M meum [VOL. 51, 

8 

l:EXT-FIG. 2S.-Pricea multae; entire speoimen (a.fter Chauhan). 

BH, Pre·haptoral hook; B, Haptoral hook; HS, Haptoral sucker; BPT, 
Haptor; 10, Intestinal crura; OV, Ovary; P.D, Peduncle; PBX V, Posterior 
ex~tory vessel; SR, Receptaculum seminis; T, Testis; TVD, Transverse vitelline 
yolk ducts; V IT, Vitellaria. 
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TEXT-FIG. 29.-Pricea multac; only anterior hJtlf of the papasite (after Chauhan). 

AS., Anterior sucker; A Dl{., Anterior dorsal nerve; A V AV., Anterior ventral nerve; 
B. 0., Buccal cavity; BR., Brain; E., Egg., EX P., Excretory pore; EX V., Excretory 
vessel; GA., Genital atrium; 10., Intestinal crura; LO., Laurer's canal; LN., Lateral 
nerve; M., Mouth; OD., Oviduct; DE., Oesophagus; OV., Ovary; PH., Pharynx; 
BR., Receptaculum seminis; T., Testis; TVD., Tra.nsverse vitolline duct; UT., 
Uterus; VD., Vas deferens; VGH., Vaginal hook; VG., Vagina; VG. P., Vaginal 
pouch; VIT., Vitellaria; VN., Ventral nerve. 
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itself, comparatively very broad, transversely oval, carrying a pair of 
recurved hooks with bifid roots at one end and 122 suckers on retractile 
peduncles, arranged in two rows, at its margin on both sides. Frame­
work of clamp sclerites very peculiar with additional rib-like thickenings, 
additional transverse bar, not U-shaped and median piece, with three 
fork like arms, on a basal piece. An additional pair of hooks­
prehaptoral or body hooks just above hap tor presen~. Mouth 
subterminal. Pharynx very small, globular. Buccal caVlty small. 

0.1 mm 

0.1 nun 

0.05 rom 

TR. B.----.,j~, 
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TEXT-FIG. 30.-Pricea multae; (a) Extreme lateral side of the haptor; (b) Body hooks • 
(e) Terminal portion of va.gina, showing the vaginal hook and the vaginal opening ~ 
(d) Haptoral sucker, lateral view; (e) Egg; </> Three cirrus hooks. ' 
E., Egg. ; H., Haptoral hook; HB., Haptoral sucker; HPT., Haptor ; PD., Pedunole, 

P B. B., Transverse rib of the framework of the haptoral sucker; T R. B., Transverse 
bar; VO. Vagina; YG B., Vagina. hook; VG. P., Va.ginal pouch. 

Anterior sucker, bilocular; with two egg-shaped, highly muscular 
organs, with membranous septa. Oesophagus elongate, club-shaped, 
bifurcating into intestinal crura; terminating just a little before origin 
of hap tor ; with ramifying branches, laterally, more numerous on outer 
sides. Testes 26, post-ovarian, follicular, in two lateral rows, inter-caecal, 



1953J B. S. CHAUHAN: Trematode Fauna of India (1) 

"f + 

VGB 
---~ 

e. f 
0.1 mm 

H 

191 

e e 

-TEXT-PIG. 31.-Pricea minimae ; (a) Entire view; (b) Cirrus showing the genital pore, arrangement 
and shape of cirrus hooks, and ductus ejaculatorius; (c) Extreme lateral side of the haptor, 
showing haptoral hooks; (d) Haptoralsucker, showing the arrangement of the cuticular pieces of 
the framework supporting it; (e) Body hook; (f) Terminal part of vagIna, showing Its opening 
and the vaginal hook (after Chauhan). 
A., Outermost; AS., Anterior sucker; B., Middle; BO., Buccal cavity; BP., Basa] piece, 

supporting the three pronged middle piece of the cuticular framework supporting the haptoral sucker; 
BR., Body hook; 0., Cirrus; OH., Cirrus hook; D., Innermost thin and lamellar lateral piece of 
the framework of the haptoral sucker; DE., Ductus ejaculatorlus; EX. P., Excretory pore; GP., 
Genital pore; H., Haptoral hook; HS., Haptoral sucker; HPT., Haptor; 10., Intestinal canal; 
M., Mouth; MP., Median piece of the cuticular framework of the haptoralsucker; OE., Oesophagus; 
OV., Ovary; PD., Peduncle; PH., Pharynx; SR., Receptaculum sem1n1s; T., Testis; f.'. R. R. 
i:n;:::e;~5b vbth;fra!!}e,!or~,()f the hagtoral sucker; TR. B., Transverse bar; UP . .& uterus ~ YIJ .. 
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TEXT-FlG. 32.-Pricea mierocotylae ; (a) Entire view; (b) Haptoral sucker ; show1n~ the arrangement 
of the cuticular pieces of its framework; (t:) Extreme side of the haptor, showing the two haptoral 
hooks; (d) Body hook; (e) Cirrus hook, showing their arrangement in the cirrus; (j) Vaginal 
hook (after Chauhan). -
A., Outermost; AS., Anterior sucker; B., Middle; BP., Basal piece, supporting the three. 

pronged middle piece of the cuticular framework supporting the haptoral sucker, BIl., Body hook; 
OH., Cirrus ·hook; D., Innermost thin and lamellar lateral piece of the framework of the haptoral 
sucker; EX. P., Excretory pore; GP., Genital pore; H., Haptoral hook; HPT., Haptor, 1/.8., 
Haptoral sucker; 10., IntestinaJ canal; M., Mouth; MP., Median piece of the cuticular fralilework 
of the haptoral sucker; OE., Oesophagus; OV., Ovary; PD., Peduncle ; PH., Pharynx; SR., 
Receptaculum semJnJs; T., Testis; TR. B., Transverse bar; TIl B., Transverse rlb of the 
framework of the haptoral sucker; YD., Vas deferens; YOB., Vaginal book; VIT., Vitellarla; 
VGP., Vaginal pouch. 
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of varying size. Genital atrium, unarmed, situated on oesophagus. 
Oirru~ long, muscular, cylindrical, armed with 12 small club-shaped 
cuticular spines. Ovary spherical, in the middle of body. Genito­
intestinal canal present. Receptaculum seminis big, oval. Uterus 
with a single, spindle shaped egg; operculated, with polar filament at 
both ends. Vagina, with a U-shaped hook, situated just on the point 
of bifurcation of oesophagus. Vaginal opening with fleshy, muscular 
flaps, presenting appearance of rudimentary pseudo-genital sucker. 
Vitellaria follicular, extending from the level of genital pore upto the 
extent of testes. Excretory pore double, dorso-Iateral, spindle-shaped, 
at the level of genital pore. 

H ost.-Oybrium lanceolatus. 
Location.-Gil1. 
Locality.-Bombay; Arabian Sea, Indian Ocean. 

23. Price a minimae Chauhan, 1945. 

(Text-fig. 31, a, b, c, d, e, /.) 

The species has been named so, as comparatively speaking, the num-
ber of clamps is few in this; other differences are given in the table. 

H ost.-Thynnus pelamys. 
Location.-Gills. 
Loca.lity.-Bombay, Arabian Sea, Indian Ocean. 

24. Pricea microcotylre Chauhan, 1945. 

(Text-fig. 32, a, b, c, d, e, I.) 
i 

Chauhan (1945) states that all the above three forms included in 
this genus differ from each other in the shape and size of body and 
haptor; number of suckers (clamp); extent of vitellaria; Dumber of 
testes and position and size of body (pre-haptoral) hooks. 

H ost.-Scomber microlepidotus. 
Location.-Gills. 
Locality.-Bombay, Arabian Sea, Indian Ocean. 

25. Price a tetracanthum Ramalingam, 1952. 

(Text-fig. 33, a, b, c, d, e.) 

Ramalingam (1952) states that P. tetracanthum resembles the species, 
P. multae, P. minimae and P. microcotylae established by Chauhan, 
1945, in the general shape of the body and the haptor and in the general 
structure of the clamps of the haptor. It agrees with P. multae and 
P. microcotylae in having 12 genital hooks. It is unique in having four 
hooks in the haptor, two as additional hooks and two as posterior hooks 
or anchors, but differs from the rest in the absence of the vaginal hook, 
in having 20 testes and haptoral suckers, 42 in number. The species 
is stated to be distinguished by the presence of four hooks in the haptor. 

3 ZSI/53 6 
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TEXT-FIG. 33.-Pricea tetracanthum; (a) Entire specimen; (b) Genital hooks; (e) One pair 
of posterior hooks and a pair of additional hooks; (el) Position of hooks in situ; (e) 
Anterior portien of the body, showing esoplate and speculate suckers and 
pharynx (after Ramalingam). 
AB., additional hook; AS., Anterior sucker; EXP., Exoretory pore; EXV., Excre­

tory vesiole ; GA., Genital atrium; H., Posterior hook or anchor; HPT •. Haptor; HS., 
Haptoral sucker; 10., Intestinal crura; OE., Oesophagus; OV., Ovary; PH., Pharynx; 
P., Testis; UT., Uterus; VGP., Vaginal pore·; VIT., Vitellaria. 

26. Pricea armatum Ramalingam, 1952. 
(Text-fig. 34, a, h, c, el, e, /, g.) 

The species is recorded to agree with the other forms in the general 
shape of the body, the haptor, and in the genera] pattern 0 the clamp 
structure. It agrees with Chauhan's species in having armed vaginal 
pore and two body-hooks. But it differs from P. tetracan'hum in having 
vaginal hook and in the absence of the additional hooks and differs from 
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all ~~e species in having 31 testes, 50 clamps in the hap tor and in the 
posItIon of the body hooks, one just below left intestinal diverticula and 
the other on the right side of the right diverticula. 
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TEXT-FIG. 34.-Pricea armatum; (a) Entire specimen; (b) Anterior part of the body show· 
ing the septate and speculate anterior suckers and pharynx; (c) Body hooks or pre­
haptoral hooks; (d) Posterior hooks; (e) Position of the body hooks, in situ; <I) Genital 
hooks; (g) Pseudo genital sucker and the vaginal hook. (after Ramalingam). 

AB., Anterior sucker; BH., Body hook; EXV., Excretory vesicle; GA., Genital 
atrium; H., Posterior hook or anchor; HPT., Haptor; BS., Haptoral sucker; 10, 
Intestinal crura; OE., Oesophagus; DV., Ovary; PH., Pharynx; PG., Pigment 
granules; SR., Receptaculum seminis; UT., Uterus; VGP., Vaginal pore; VGH •• 
Vaginal hook; V IT., Vitellaria. 

27. Pricea tricanthum Ramalingam, 1952. 
(Text-fig. 35, a, b, c, d, e, I.) 

This species agrees with other forms in the general shape of the body 
and the haptor. It differs from P. minimae, P. armatum and P. trican­
thum in having 12 genital hooks, agrees with Chauhan's species and 
P. armatum in having U-shap~d vaginal hook. It differs from all the 
species in having only one body hook, 23 testes and t}6 haptoral suckers. 

28. Pricea melane Ramalingam, 1952. 
(Text-fig. 36, a, b, c, d, e, I, g, h.) 

Like P. tricanthum, this species agrees with other forms in the general 
shape of the body and the haptor. It differs from P. minimae, P. 
armatum, and P. trioanthum in having 12 genital hooks. It agrees with 
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TEXT-FIG. 35.-Pricea tricanthum; (a) Entire specimen; (b) Anterior part of the body, 
showing the septate and speculate anterior suckers and pharynx; (e) Additional 
hook and prehaptoral hook, in situ; (d) Posterior hooks; (e) Prehaptoral hook (left) 
aDd additional hook (right) ; (/) Genital hook (after Ramalingam). 

AH., Additional hook; BH., Body hook; EXV., Excretory vesicle; GA., Genital 
atrIum; H., Posterior hook or anchor; HPT., Haptor; HS., Haptor~l sucker; 10., 
Intestinal crura; OE., Oesophagus; OV., Ovary; PO., Pigment granules; PH.) 
Pharynx; SR., Receptaoulum sammis; T., Testis; UT., Uterus; V D., Vas deferens, 
VGP., Vaginal pore; VIT., Vitellaria. 

Chauhan's species and P. armatum in having U-shaped vaginal hook. 
It differs from all the species in having only one body hook, 23 testes 
and 56 haptoral suckers. 
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TEXT-FIG. 36.-Pricea melane; (a) Entire specimen; (b) Body hook or prehaptoral hook, in 
situ; (c) Genital hook; (d) Body hook; (e) Anterior part of body, showing the aseptate 
and speculate anterior suckers and pharynx; (I) Pseudogenital sucker and vaginal 
hook; (g) Posterior hooks; (h) A portion of the body enlarged to show distribution 
of the vitellaria and pigment granules. (after Ramalingam). 

AS., Anterior sucker; BH., Body hook; EXP., Excretory pore; EXV., Excretory 
vesicle; GA., Genital atrium; HPT., Haptor; 10., Intestinal crura; OE., Oesophagus; 
DV., Ovary; PG., Pigment granules; PH., Pharynx; T., Testes; UT., Uterus; VGP., 
Vaginal pore; VIT., Vitellaria. 

29. Pricea minutum Ramalingam, ] 952. 

(Test-fig. 37, a, b, c, d, e, f.) 

This species resembles other forms in general form of the body, 
the haptor and in the general structure of the clamps. It agrees with 
Chauhan's species and P. armatum and P. melane in having U-shaped 
vagina1.hook ; with P. armatum, P. tricanthum and P. minimae in having 
14 genital hooks. But differs from all the species in the absence of 
both body-hooks as well as additional hooks, in having 19 testes and 
110 haptoral suckers. 
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'l'EXT-FIG. 37.-Pricea minutum; (a) Entire specimen; (b) Additional hook, in situ; (e) 
Additional hook; (d) Genital hooks; (e) Posterior hooks; (/) Anterior portion of body, 
showing the aseptate and speculate anterior sucker and pharynx. (after Ramalingam). 
AB., Additional hook; AS., Anterior sucker; EXP., Excretory pore; EXY., Excre-

tory vesicle; GA., Genital atrium; H., Posterior hook or anchor; HPT., Haptor ; H8., 
HaptoL'al sucker; UT., Uterus; PG., Pigment granules; VGP., Vaginal pore; VIT., 
V itellaria. 

30. PIieea robustwn Ramalingam, 1951. 
(l'ext-fig. 38, a, b, e, d, e, I, g, h.) 

'fhis species resembles other forms in general form of the body, 
the haptor and in the general structure of the clamps. It agrees with 
Chauhan's species and P. armatum and P. melane in having U-shaped 
vaginal hook, with P. ar·matu·m, P. tricantkum and P. minimae in having 
14 genital hooks; but differs from all the species in the absence of 
both body hooks as well as additional hooks, in baving 19 testes and 
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110 haptoral suckers. Ramalingam state::, that Pricea robus'um is the 
iargest form described by him, under the genus. 

~11~~~~~RB 
II,=~~TRR 

::--..,~-y 

~\~ 
e. 

g. 

H 

TBXT-FIG. 38.-Pricea robustum; (a) Entire specimen; (b) Posterior hooks; (c) A haptoral 
ucker or clamp; (d) Genital hooks; (e) Vaginal hook; (f) Anterior part of the body 

showing the septate and spiculate anterior suckers and pharynx; (g) Pseudo-genital 
sucker and vaginal hook; (k) A portion of the body enlarged, t.o show the distribution 
of the vitellaria and pigment granules. (after Ramalingam). 

AS., Anterior sucker; BP., Basal piece; D., Innermost thin and lamellar lateral 
piece; EXP., Excretory pore; EXV., Excretory vesicle; GA., Genital atrium; H., 
Posterior hook or anchor; HPT., Haptor; HS., Haptoral; PG., Pigment granules; 
MP., Median piece; PD., Peduncle; TRB., Transverse bar; TRR., Transverse rib; T., 
Testes; UT., Uterus; VGP., Vaginal pore; VIT., Vitel1aria; X., Median outermost 
piece; Y., Middle piece. 

III. SUMMARY. 

The paper deals with thirty monogenetic trematodes recor~ed so far 
from the Indian region-India, Burma, Cey~on and Pakistan. In each 
ease a representative diagram and specific diagnosis is given. Diagnostic 
keY3 have been provided at each taxonomic stage, wherever found 
nece~sary. The paper is a complete revision of the group, known from 
this region, gives a brief review of the views of various workers about 
them and their latest systematic position. Taxonomic position of the 
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family Chimaericolidae and subfamilies, Vallisinae and Protomicro­
cotylinae and various genera has been discussed and a new subfamily 
Priceinae proposed. Phylogeny and evolution in the Subclass has 
been dealt with. At the end, parasite-bost and host-parasite lists 
have been added. Bibliography is confined to selected references, 
mainly' those dealing with forms from the region. 
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VI. PARASITE-HOST LIST. 

List of Monogenetic trematodes recorded from the Indian Region, arranged alphabeti­
cally, with their hosts, location, localities of distribution, etc.) 

Parasite 

Ancyrocepkalus alatus 

llenedenia ~acrocolpa 

llilateracotyle chirocentros us 

Oapsala gouri 

OapsaZa laevis 

Oapsal ~eagacotyle 

Oapsala ovalis 

OycZocotgla ~ultaetesticulae 

DactyZogyrus moorthyi 

Diplectanu~ belengeri 

DipZozoon indicum 

Di plozoon 1cashmirensis • 

Host. 

M uraenesox talabonoides. 
Arius Julcariu8. 
Mugil parsia. 
B arpodon ne'herius. 

Rhinopterajavanica Mull. and Henle. 

8ciaena belengeri. 
()hirocentrus dorsab. 

Marine Fish, Thynnus thunnina. 

• Histiophorus (sic) brevirostris. 

• Sword fish, Hiatiophorus sp. 

• H istiophorus sp. 

• PeUona sp. 

Freshwater fishes, Punti1ls p1tclcelli. 
Puntius ticlo. 

• 8ciaena bekngeri. 
8ciaena carulta, 
M uraenesox talabonoides. 

• Barbus (Puntius) sarana (Ham). 

• Fish, 8ch·izothorax sp. 
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Parasite. 
Eupoly8toma rajai 

Qa8troeotyle indica 

Loimos secundus 

Mazocriie8 orientalis 

M azocraeoidea prashadi, 

Paradactywgyrus catlarius 

Polystomoides kachugae 

Pseudazone indicana 

Price a armatum 

Price~ melane 

Pricea microcotylac 

Pricea mini~ • • 

Pricea minutum 

Pricea muUae 

Pricea robu8tum 

Pricea tet,.acanthum 

Pricea tricantkum 

Vallisiopsi8 contorta 

Host. 

.A.rius/uscarius 

Barbu8 (Puntius) sarana 

Oaranx kalla 

Catla catla 

Ckirocentrus dor8ab 

Ckrysophrys berda • 

Oybium guttalum 

" " 

" " 

" " 

" " 

" t, 

Cybium lan~eota.tU8 

CIupeid fieh • • 
3ZSI/53 

• 

• 

• 

• 

• 

• 

Host. 
Rana sp. 

Marine fish, Garanx kalla Cuv. and Val. 

Indian dog-fish, Scoliodon sorrakowah. 

Clupeid fish, Dussumieria sp. 

Clupeid fish. 

Freshwater fish, Gatla calla Ham. 

Water tortoise, Kachuga lineata Gray. 

Ghrysophrys berda • 

Gybi'um guttatum. 

Gybium guttatum. 

SCO'mber micrrolepidotu8. 

Tkynnus pelamys. 

Cybium guttatum. 

Cybium lanceolatus. 

Gybium guttatum. 

Gybium guttalum 

Oybium guttatum. 

Marine fish, Lactariu8 lactariu8 (Bl. Sehn.) 

VI. HOST-PARASITE LIST 

Parasite. 

A ncyrocephalus alatus 

Diplozoon indicum 

Gastrocotyle indica. 

Paradactylogyrus catlariU8 

Bilateracotyle chirocentro8U8 

P8eudaxine indicana 

Pricea armatum. 

P. melane 

P. minutum 

P. robuatum 

P. tricanthum 

P. tetracanthu.m 

Pricea multae 

• M azocraeoides pra8hadi 
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Host. 

Du8sumieria sp. 

H arpodon neherius 

H istiophorus brevirostris 

Histiophorus sp. • 

Kachuga lineata 

Lactari us lactari'U8 

M ugil parsia • 

M uraenesox talabonoides • 

Pellona ap. • • 

Puntius puckellt, 

Puntius ticto • 

Rana sp. 

Rhinoplera javanica 

Sciaena belengeri 

Schizothorax sp. 

Sciaena carulta 

Scoliodon 8orrakowah 

Scomber microlepidotus 

'l'hynrtus pelamys • 

Thynnus thunnina 

• 

• 

• 

• 

• 

• 

• 

• 

Parasite. 

• M azocriie8 orientalis 

Ancyrocephalus alatus 

Oapsala. laevia 

• Oapsala megacotyle 

Oapsala ovalis 

• Polyetomoides kaehugae 

Vallisiopsis contorta 

Ancyrocephalus alatus 

• A ncyrocephaZus alatus 

Diplectanum belengeri 

• Oyclocotyla multaetesticulae 

• Dactylogyrus moorthyi 

• Dactylogyrus moortkVi 

Eupoly8toma rajai 

Benedenia macrocolpa 

• Diplectanum belengeri 

Bilateracotyle ehirocentro8U8 

Diplozoon kashmirensi8 

Diplectanum belengeri 

Loimos 8ecUndUS 

Prieea mierocotylae 

• Prieea minimae 

• Oapsala goon 
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~J 1952. 

Pricea minutum 
Ramalingam, 1952. 

Pricea robu8tum 
Ramalingam, 1952. 

~i ----------1------------------------1----------·--------·--·-----
~ (GWs.) 

Vlindrical and 
Ibody almost 

r oval with tho 
baptor in line 
.s of the body. 

Crbium guUiltum (G1lls.) 

Body elongately cylindrical and 
the sides of the body almost 
parallel. 

~ngth 1·404 mm. 

Breadth 0'201 mm. 

Haptor elongately oval with 
the long axis of the hap tor in 
line with the long axis of the 
body. 

Length 0'384 mm. 

Breadth 0'170 mm. 

Crbium guttatum (Gllis.) 

Body elongately cylindrical and 
the sides of the body almost 
parallel. 

This species is comparatively 
bigger in size. 

Length 3'58 mID. 
Breadth 0·76 mm. 

Haptor elongately oval whose 
long axis at right angles to the 
long axis of the body. Thc 
specimen of this species were 
got alive and present an a p­
pearance as shown in Text fig. 
6ct, where as the specimens of 
the rest of the species described 
were not alive and the haptor 
appears to be in line with the 
axis of the body, probably due 
to post-mortal contraction. 

Leqth 1·88 mm. 

Breadth 0'35 mm. 

ractlle clamp 46 pedunculated retractile clamp 110 peduculated retractile clamps 
:lsverse ribs. with six transve ribs. 21" x with six transverse ribs. 46-

~l hook in the 
anterior to 

~ in length. 

47,.,. 51,.,. x 58"-69,,. 

-
81 19 

Only one additional hook near There are neither body hooks nor 
the middle of the haptor. additional hooks. 
27,.,. in length. 

86" 23,.,. 

~\ ---------1-----------------------------1-------------------------------
,tuated 0·259 
Interior end~ 

12 genital hooks, situated 0-161 
mm. from the anterior end, 
25" in length. 

14 genital hoo){s, ::;ituated 0-31 
mm_ from the anterior end, 
30p. in length. 

,es in dense Vitellarian follicles not so Vitellarian follicles in dense 
much in dense clusters. clusters. 
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VIII. A Comparative table indicating main characters of the various Species of the Genus Pricea Ohauhan , 
Pricsa tnuUtu Cbauhan, Price" minima6 Chauhan, Pricea microctylaeCbau- Pricea tet'=~1Im Ramalingam, Pricea armatum 

e 
Pricea tricanthum Priceam.; 1946. 1946. han,1945. Ramalingam, 1952. Ramallngam, 1952. Species Ramallngar 

Bost " Location. ---..-
Ogbium lanceolatm 

(Gills). Phlln(~~d's~!l8 Soomber microlepidotlll 
(Gills.) 

O"biul!t guttatum (Gllls) Oybium gutta/um (Gills.) Oybium gutta/um (GllIs.) Cllbiuml1uttatl 
I 

Sha~ and Size of Body elongately cylindrl- Body elongately cylindri- Body elongately cyIindri- Body elongately cylindrical and Body elongately cylindrical and Body elongately cylindrical and Body elongately c bOdy. cal and the sides of the cal and the sides of cal and the sides of the the sides of the body almost the siues of the body almost the sides of tbC body almost body almost parallel. the body almost parallel. body almost parallel. paralleL' parallel. parallel. the sides of the 
parallel. 

Length 3·22 mm. Length 3'46 mm. Length 7·0 mm. Length 1',S mm. Length 2'696 mm. Length 2'1 mm. Length 1-981 mm 
BIeadth 0'4 mm. Breadth 0·27 mm. Breadth 0·37 mm. Breadth 0'P67 mm. Breadth 0'473 rom. Breadth 0·24 rom. Breadth 0'398 mr 

Sha:pf:~ Size of lI~~~t~n~~~!~ r:n~ The entire haptOt has the The haptor asymmetri- lIaptor elopgately oval with the Haptor elongately oval with the Haptor elongately oval with the Haptor elongate same 1elation to the cally placed. ~~t ~!\:;~~l:'lrt~el~~~~~ long axis of the baptor in line long axis of the hsptor m line long axis of th, 
:~~!sa;fs ~f~~e a~J;~ body as a foot has to with the long axis of the body. with the long axis oftbe body. with the long al the leg. 

Length 1·02 rom. Length 0'12 mm. - Length 0,4\10 mm. Length 0·767 mm .. Length 0·66 rom. Length 0'660 mn 
Breadth 0'33 mm. Breadth 0·033 mm. - Breadth 0·268 mm. Breadth 0'170 rom. Breadth 0'24 mm. Breadth 0'295 m' 

Number ofciamps 12Megl=;!a~~~hs~~e~ 70 retractile and peduncu· 113 pedunculated retrac- 42 peduncnlsted clamps with 50 pedunculated retractile 40 pedunculated retractile clamp 6 pedunculated r 
and Blze. lated clamps with 5-7 tile clamps with seven seven transverse ribs. 39,. clamps with 5-6 transverse with six transverse ribs. with 6-8 t 

transverse ribs. 701" transverse ribs. 301' x transveIse ribs. 261' x X 591" ribs. 501' x 711'. 431' X 661'. 371' X 661'. 
70,.. 781'. 

Number of testes. 26 28 25 20 31 28 2: 
\ 

Position and Size A pair recurved hooks Body hooks o';e behlna Body hooks situated on O~~o~Ir~~~ r~eSt~n; ~a~~~:: Two pre-haptoral hooks, one One hook as additioIll'1 hook In A single prehapt 

of the prebap- (pre-baptroal) situated the other on the pos- behind the other at the situated just below the left the middle of the haptor and body region J 

toral (body) in the posterior end of terlor end of the body posterior end of the just In front of and In between diverticula and the other on other as prehaptoral hook Just the hap tor. 

hooks as well as the body just abovc proller. One book ~~dYthe ~r~E~r'lnte~~~ the paill of postelior hooks. tbe right side of the right anterior to the haptor and In 

additional hook. the haptor. 301' in situated on the right 27" In length. diverticula. 211' in lengtb. the IWd-line. 30u and 231' in 
length. Intestinal caecum, nal caecum as In the length. 

near its posterior end last species. 80,. in 
and the other just length. 
anterior to the haptor 
slightly to the left. 
401' In length. . 

Posterior hooks or 80,. 601' 110,. 39,. 481' 271' 
anchors. 

.-. 

l!rumber of Genital 12 genital hooks, situated 10 genital hooks, situated 12 genital hooks, sltuat· 12 genital hooks, situated 0'259 14 genital hooks, situated 0'348 14 genital hooks, situated 0·256 12 genital hoo~ 
mm. from tbe anterior end, mlU. from t 

hooks & their 0·23 mm. from the 0·21 mm. from the ed 0'26 mm. f.om the mm. from the anterior end, mm. from the anterior end, 211" in lengt! 
sbe. anterior end. 25,. in anterior end. 30,. antellor end. 60,. In 291' In length. 3!!,. in length. 2DI' in iength. 

length. In length. length. 

-
Vlteliarla extending from Vltellarlan follicles very VlteJlarla extending from Vitellarian follicles not dense and in dense Vitellarian follicles uniformly Vitellarlan 

Extent ofViteUaria Vitellarian follicles ;prellu lind not in den.e clusters. 
the level of the gem tal few. the region anterior to scattered very loosoly. clusters. 
pore up to the extent ~he dl~~~~~~ po~e ~ftt\~ 

clu"tcrs. 
of the testes though 
few f0111cles extending posterior to the end of 
EosterIOriY, on the the intestinal crura. 
ntestinal caeca npto 

the point of their 
termliiatlon. 

aZSI/53 
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Addendum. 

[VOL. 61 

Sin~e this paper went to the Press another paper has appeared on 
Indian Monogenea. Ramalingam (1953)* has described a new genus 
Oha'lihanea with Ohauhanea rnadrasensis Ramalingam, 1953 as the type 
species, from Sphyraena acutipinnis Day, from Madras. He has assigned 
the genus to the subfamily Gastrocotylinae sensu Sproston, 1946 an<:l 
has also given a key to the genera of the subfamily, as follows,-

Key to Genera oftne Subfamily GASPROCOPYLIN.AB. 

1. Haptor unilateral; rib-like thickenings in the 
clamp capsule absent; anchors persistent . . 2 

Haptor bilateral; rib-like thickenings in the 
clamp capsule present; anchors persistent or 
not 3 

Haptor bilateral asymmetrical; rib-like thicken­
ings in the clamp capsule absent; anchors 
absent; genital pore lateral and unarmed. 
Vagina lateral and armed .. .. Okauhanea Ramalingam, 1953. 

2. Haptor as a marginal frill, extending forwards 
beyond the region of gonads; anchors ter-
minal Gaatrocotyle van Beneden and 

Hesse, 1863. 
Haptor as a terminal frill not overlapping the 

region of gonads; anchors lateral P80udaxine Parona and Perugia, 

3. Haptor as a bilateral frill extending forwards 
beyond the region of the gonads; anchors 

1890. 

persistent Tkoracocotyle MacC&llum, 1913. 
Haptor as a bilateral frill on a posterior exten­

sion of the body beyond the region of the 
gonads •• •• 
(i) Anchors not persistent in the adult Litkidiocotyle Sproston, 1946. 
(ii) Anchors persistent and in addition a pair 

of " body hooks" one above the other 
just anterior to the haptor Price a Chauhan, 1945. 

Subfamily GASPROCOPYLINAB Sproston, 1946. 
Genus Chauhanea Ramalingam, 1953. 

Chauhanea madrasensis Ramalingam, 1953. 
(Text-figs. 39 )** 

Specific diagnosis.: Ohauhanea Ramalingam, 1953 ; 
with Generic characters. 

Length 3·079-5·64 mm. ; breadth 0·682-1·011 mm. Haptor has 30-49 
clamps on the right side, 0·846-1-398 mm. in length and 36·55 clamps 
on the left side, 0·987-1·622 mm. in length. Clamp structure is of the 
Gastrocotylid type, without rib-like thickenings or plaques. Clamp size 
is 60-69 X 48-5511-. Testicular follicles 48-65 in number.. CirruS 0·121·" 
0·130 mm. long. Eggs with unequal filaments, body of the egg is 0·21' 
mm. long; the posterior and the anterior filaments are 0223 mm. and 
0·129 mm. long respectively. 

Host. Sphyraena acutipinnis Day_ 
Location. Gills. 
Locality. Madras. 

---------------------------------------------------------
*Ramalingam, K (1953). A new genus of Trematode (Okauhanea) from the gills of 

8phyraena acutipinnis Day, J. zool. Boc. I nelia, 6 (1) : 69-63. 
**Reproduced by the courtesy of the Zoologioal Society of India. 
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TEXT-FIG. 39.-Ohauhanea madf'ruensi8, Ramalingam (after RamaJingam.r 

a. 8., Anterior sucker; c,. Cirrus; clo, Clamp; eg., Egg; hpt., Haptor ; i. c., Intestinal 
orura Oes., Oesophagus; 011., Ovary; ph., Pha.rynx ; p. g., Pigment granules; 81., Stem; 
,., Testes; vit., Vitellaria; tI. d., Vas deferens; vg., Vagina; vg.k., Vaginal hook. 
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