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PREFACE

For centuries, frogs have constituted one of the most
favoursble snimal types for a wide rsnge of blological studies,

Thiz group of vertesbrates draws considerable importasnce in

" North~eastora region of India from the point of view of the

fact that the amphibians constitute & consumable snd = hichly

Palatable food item for s section of lo¢el tribal population in
the rs@iaﬁ; 28 in Korez, too (Heusser, 1974). Aphibiane ssrve

88 & finsl host to =211 the mejor groups of snimel parssites
like Protozoa, Trematoda, Cectods, Wemstods nnd Reanthocerhala
end, thereby, sustain a rich peresitic faune; besides, = few
helminth parasitic gpecies are known to utilize amphibia ss
parstonic hosts for completion of their 1life cycle.

The group Amphibis comprising 5;«!/ toads, frogs and
their congeners is one of the largest livingzj;g among the
urtohraeam There are as many as 2,600 species belonging to

250 penern (Heussor, 1574) and these extend through 211 tem-

'gwuta and tropical lends except perpetually snow cepped moun-
tains, waterless deserts and some islends of the Pacific,

About 100 spuren species have been reported from the Indian

Bubcontinent; out of these, spproximetely 40 species repre-
munﬁ € different families occur in the N.E. region of Indis

 (Pillai sng Chandey 1976) and 30 species are distributed in

the hills of Meghalaye (Sshu, 1961). The prﬂaﬂiag climatolo-

- gleal conditions, viz. high reinfell and humidity coupled with
' moderate temperature seeuw congenial to the smphibisn fsuna in

Meghalaya in coumparison to only 16 species recorded from Aruna-

B ahe) Pradesh, 8 from Assam, 2 from Menipur (Pillei and Chanda,



- 1oe, cit.) and 21 from Negsland (Kiyasetuo, 1986). There is no
record availsble for Mizorem snd Tripurs.

Though studies have been carried out on the ecology
and biology of seversl species of amphibia (Roy, 1979; Sahu,
1981; Kumer, 1982; Kiyassetuo, 1986) from this region, s comprow
hensive sccount of parasitic infections sssocisted with the
great wealth of amphibisn fauna of the region is completely
lacking. In view of this, a study on the helminth parasitic
Spectrum of amphiblsn hosts in Meghsleya has been taken up.
The present investigation aims st giving a first hend compre=-
hensive knowledge of the various helminths parasitizing the
commonly occurring snd mostly edible species of ‘mphibis in
the state. The focal sspects of the study include:

(1) a record of the monogenea, digenes, cestodes, neme~
todes and acsnthocephsla, i.e., the whole helwinth
parasitic spectrum represented in these hosts sccome
penied by = brief ﬁassriptian of each species deslt
with herein;

(1i) the surface fine topograsphy (scanning electron micros-
copic studies) of the resdily aveilable parasite spe-
cles s0 as to reveal features of fﬁﬁ&tiﬁnaivaignifiﬁ
cance or of sdaptive valaé to the parssites; and

(1i1) sessonal incidence pattern and population dynamics of
helminth parasites in relation to two snuran host spe-
¢les -~ one of which hibernstes during winter months
(1.ee; Rona limnocharis) snd the other which does not
(ie0e, Bana cpenophlietis).







INTRODUCTION

Countries which are situated in the tropics or sub-
tropics sbound in helminth fauna =nd alsc provide the most Op=
timum conditions for the growth and propagation of helminth
Parasites. Being in a tropical zone, Indis is by no mesns an
exception to this for her helminth fauna are rich, both in
uﬁor and variety. The vast majority of metazoan parssites
known to invade vertebrate hosts are mainly representstives of
three phyla, the Platyhelminthes (Trematoda and Cestoda) s Nemge=
t0da and Acanthocephala. Many of the parssitic members of these
three phyla collectively known as helminthe form the csusative
agents of 5 terrible list of debilitating, deforming and kile
1ing diseases of man and animals snd it is for this reason
that they form interesting topics for study and resesrch pur-
poses. felminthology being one of the oldest sclences, its
references are found in ancient litersture of India, Egypt and
Greece; Indisn Vedic litersture bears smple testimony to this.

: | Hogson in 1820 first introduced zaelegy in Indias but G
it was not until 1841 that the esrliest record of helminths

from modern systematic point of view wes made by Gilchrist in

bis book entitled *2 practical treatise on the disesses of
elephants, camels sand horned cattle', by whick he described

tw0 types of worms (Ghosh snd Cheuhan, 1975). Credit of esrlier
work in helminthology goes to the enthusiastic officers of the
medical snd veterinsry services such ss Galger, Claryton Lane,
Stewart, Sewell, “are and Shesther who in their routine work

Came across worms and either described then or sent them sbroad

for classification. In later half of the nineteenth ceantury or
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1y twentieth century, several worm kinds have been men-
d by Sushruta in his trestise, 'Krimi Foge Pratisedh',
dla, Cobbold, Pombford, Shipley, Celiger, etc. made B8P0~
reports of various helminthas from India but no systema-
BUrveys were made then. Yany comprehensive surveys and
iled studies on the helminth fauna of India were spear-

L by the Zoologicel Survey of India (Z.S.I.). Dr. B,

iad (Southwell end Prashad, 19182, ) is credited to be

e first Indisn vorker to report some helminths from fishes.
ition, the very fesecinating and interesting works by

'8 in the Z.5.7. 88 Sewell (1918-26), Kemp (1919-22),
L (1918-26), Chauhan (1945-69), Mukherjee (1960-69),

wa (19561-69), Soota (1954~69) and Gupta (1962-69) need
n 0f (Ghosh end Chauhan, 1975).

With regard to tae amphibian perasitic platyhelminthes

it studies were carried out with the observation by

am (1757) of a worm in the lungs of = frog. Foesel von
(1758) deseribed snd figured from the urinary bladder
{1198, a leech-like organism which Zeder (1800) thought was

» Zeder (1300) considered Swammerdom's lung worm identi-
th @ trematode he found and described 1t as Distoms gylin~
o Rudolphi (1809, 1810) listed five species of trems-
One monogenesn and one cestode from emphibians. Dujardin
gave ﬁgm: geod nccounts of meny of the worms deslt by

i and menticned nine trematodes, one monogenean and one



cestode. Diesing (1850, 1851) in his 'Systema Helminthum® pre-
sented a synopsis of 11 known parasitic worms but changed the
sclentific names of meny worms. Linstow (18?8, 1889) published
1ist of helminth parasites and their hosts. Mace (1880) and
Looss (1894) ezch gave descriptions of the monogenesns  and
trematodes of Puropean smphibians, Bensley (1897), Pratt (1902),
and Stafford (1900, 1903), following these works classified the
trematodes recorded from North Americsn smphibisns. Luhe (1501)
énd Klein (1505) reported on trematodes in Asiatic frogs and
Johnaton (1512) wrote 2 monograph on trematodes of fustralisn
froge. In North ‘merica, Brandt (1936), Rankin (1938, 1944) and
Others have contributed seversl interesting and important stu-
dies on the ocology of platyhelminth parasites and their amphi-
bian hosts. The wost extensive contribution to the study was
glven by ¥slton (1964, 1967) during which time he issued & num-
ber of lists of parssites and their amphiblan hosts a8 well as
a biblicgraphy. Yamaguti (1958, 1959, 1961, 1963) produced a
8eries of treatises also entitled *Systema Helminthuw® in which
diagnoses of fewmilies and genera with lisis of species of hel-
minths of the smphibis have been included. Yamasguti (1971)
agein revised hls esrlier work but dwelt more upon the erection

Of suprsgeneriec taxa and not enough upon a critical appraisal
of existing geners.

tecording ie Yamaguti (1971), amphibian digenetic tre-
#atodes have been represented by thirteen families, seven of
Whose members are found to occur in the Indian subcontineant.

In the Indiasn context, seversl notable workers in the field
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e Klein (1905), Sewell (1920), Mehra and Negi (1926,
 Bhalerso (1926, 1936, 1937), Jordan (1930), Pende (1932,
, 1938), Srivastava (1933, 1934), Nehra (1937), Kew (1943,
)y Gupta (1954), Baugh (1956), Fotedar (1959), etc. Surveys
d from the various localities by the ashove workers in-
% in chronclogical order, South Indis, Calcutta (Bengal),
ad (Uttar Pradesh), Nagpur (Mahsrashtrs) snd £11lahabad,
iry Punjab, Banaras (U.P.) snd Keshmir. Cheuhsn (1953}

fied some comprebensive works on the Indisn forms of Lapie
itrea, Gastervstomsta and Prosostomsta and these works ad-
d a8 basic refereance, stimulated further research in these
‘8« Mukherjee and Chauhan (1965) publiched the £1fth nart
dies on the Trematode feuna of India' in contimustion of
 8eries initiated by Chauban (1953).

Enowledge on cestodes of Imdis is said to date back to
%&u of Herdsman (1503} who discovered the precance of & mi-
darval cestode in the tissues of peerl oyster in Ceylon
Lenka) which was responsible for low pearl production.

il studied cestode perasites of animals 4n Bengal, Sihar
Orisss, publishing a number of papers In 'Records of Indian
2' (1913, 1916). These reports formed first-hand kaowledge
? cesiode feuna of the then Dritish Indis, 3puthwell

ls 1522, 1927), farther in & series of Pa2pers made notable
bution to the study of cestodes from verious vertebrate
and published 'Fauna of British Indis e- Cestoda® (1930),
2 (1949) recorded verious cestode specles from fowls, pie-
ducks snd [ishes. Mukherjee (1962) extensively studled

® collections of cestodes fron RaJasthen and described



¢ mew species and recorded another sighteen species from

uS vertebrate hosts. However, the litersture on amphibian

e feuna 1z ratier scanty (Yardle, McLeod snd Reds no vaky,

 BOTre &0 in the Tndisn context, Yemaguti (1959) deseribed

orders of amphibisn cestodes, two of which are represes-
Indis, Bach of these orders is represented in tura by
ie speecies found im both scrudate and caudate amphiblsns,
® Indieu contribution in the field of emphibian cestode

2 is that of Fotedsr (1966).

. The first observstiona on nematodes in the Indisn sube
nt ¥ee recorded by members of the zedical ené veterinary
in the beginning of the 20tk centurye 4 number of Fu-
helminthologists heve played their yole in determining
 new to seience from both domestic and wild animels,

and Deubney (1922, 1923) published fourteen new species
® new geners (besides proposing s few now subfamilies

* taxe) from the numerous collections of moterial pre-
d by the Xaﬁiaa Museum, Zoological Survey of Indis, Cal-
Based on ‘#eriem reports, 'Fsuns of British Indls ~-

8% Part 1% 2* was published by Baylis (1936), Yemaguti
' in 'Systena Helminthum' hes described seven urders of

en nemstodes, five of which are reprecented in indis and
3¢ reglon. /mong the notsble Indisn workers, Stevart
Karve (1927a, b, 1930, 1944), Chatterji (i536), Lal
‘“ﬁ%}i Ehera (1954), Reo and Singh (1954), Siagh (1358)
Bames worthy of mention. The loeslities surveyed by

dude Chilks Lake (Orissa), Mukteser snd Foona (Maharashe
Lucknow (U,P,), Burma, etc.
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It xﬁuﬁiadg frog psrasites cen serve as valuable re-
h models in solving meny basic pParasitological problems.
frog with its rich fsuna of psrasites ¢an introduce stu-

8 Lo many of its brenches like taxonomy, morphology, cyto-
mmlégy and ecology. ‘mphiblan parasites also serve
rd experimental msterial to introduce students to some
.mmam in cell biology, physiology snd experimental
Wsy; Valuable surveys of frog parasites have been made
urmovich (1951), Lees (1962), Vojtkova (1963, 1976), Wal-
(1964, 1967), Reichenbach~Klinke and Zlkan (1965), Combes
» Cox (1971), Vojtkove and Vojtek (1975) and others.

It hes been rslready mentioned that numerous Indian
have been involved in researches pertaining to helminth
& Of emphibis from various Indiasn locelities in the
of new host snd loeality records, new geners or new 8pe=-
The Present investigation on the helminth parssite; spec-
emphibisu hosts in Meghalays, although 2 preliminary
Survey, is the first of its kind in North-East India and
ite of Meghalays in particular §é(\7éii}»e;eﬁ species of hel-
mmtm Were recovered from the various locslities sur-
While all the species, except two » represent the slready
m it is for the first time that the occurrence of all

reported from the north-esstern region of India. The

mﬁﬁﬁg of tkese, only one is belng described herein zs

 Bpecies, while the erection of = new gpecies for the



-t ? ? -

form is kept pendirg for want of some more saterial snd
tion of certain cherscters. However, their genus is
£ reported for the first time from Indig.

The present study includes a description of all these
with remerics on the alresdy known species end s discus-

on the #aliﬁty Of the new one. The type specimen of the
Mﬁm as a new species are deposited ia the helminthoe i
L collections of the Sastern Reglomal Station, Zoologiesl

©f India, 3hillong, Meghalays.

MATERIALS AND METHODS

f The study area incorporstes seversl locgiities (Fig.1)
under the jurisdiction of the Khesi, Jaintis and Garo
based on physiographic divisions but not necessarily
entities of the state of Meghaleye. The state is
approximately between latitudes 25°10'N - 26°12'% snd
 89°49'E - 92°45'E,

 Meghalaya, which means 'the sbode of clouds' is &ituse
en issam plain on the north snd Surme plein on the
It is bordered on the north by Dhubri, Goalpars and ¥sme
.8 of /ssam; on the esst &y North Cecher and Karbi
(Mikir Eills) MM and on the west end south by

e The mtm mm ia aiw the country's intere
border with Bangladesh.

iiﬁﬁaaﬁsraphiaally, Heghaleye is divisible into three



