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Abstract. Six species of Echinostomatid cercariae were found in freshwater
molluscs of Kerala including three previously described forms. namely. cercaria
Echinostoma revolutum (FroHch 1802) Looss 1899. cercaria Echinostoma malayanum
Leiper 1911 and cercaria Echinostoma ivaniosi Mohandas 1973. Cercaria E. revolutum is redescribed with the report of a new intermediate host. Idiopoma dissimilis
(Millier). Cercaria sp. VI Kerala n.sp. is characterised by 47 collar spines (5 + 7 +
23+7 +5). three penetration glands on either side of the oesophagus. 65-85 upwardly
directed spines dorsal to prepharynx and 18 pairs of flame cells in groups of
three. Cercaria sp. VII Kerala n.sp. has 45 collar spines (5+6+23+6+5). two
types of integumentary papillae. four pairs of penetration glands posterior to the
ventral sucker and 21 pairs of flame cells in groups of three. Cercaria sp. VIn
Kerala n.sp. possesses 51 collar spines (5 +6+29+6+5). two types of integumentary
papillae. two pairs of penetration glands posterior to the ventral sucker and 21 pairs
of flame cells in groups of three. For aU the three new species. Lymnaea luteoia
f typica (Lamarck) acts as the first and second intermediate hosts.
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1. Introduction
Several species of freshwater molluscs in the state of Kerala were found to be
infected with a variety of larval trematodes (Mohandas 1974a). This paper is on
six species of echinostomatid cercariae of which three are considered to be new
species which are named to conform to the International Code of Zoological
Nomenclature following" open nomenclature (Odening 1971).
tt

2. Materials and methods
Molluscs were collected from several localities in Kerala (Mohandas 1974a).
Methods of rearing them and studying the larval forms were the same as described
in detail earlier (Mohandas 1974b, 1976). Measurements of larval forms except
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those of metaeercariae were taken from materials fixed in hot 5% formalin and
of meta-cercariae from live specimens. Measurements in micrometer or otherwise
stated were taken from 25 specimens and drawings made to scale from fixed specimens with the aid of a eamera-lucida. Details were added from observations on
live materials and/or temporary preparations.

3. Description and discQSSioD
Six species of echinostomatid cercariae were recorded in the present study including
three previously described forms, namely cercaria Echinostoma revolutum (Frolich
1802) Looss 1899, cercaria Echinostoma malayanum Leiper 1911 (as described by
Mohandas 1971) and cercaria Echinostoma ivaniosi Mohandas 1973 (as described
by Mohandas 1973). Cercaria E. revolutum is redescribed. The new forms were
designated as Cercaria sp. VI Kerala n. sp., Cercaria sp. VII Kerala n. sp, and
Cercaria sp. vm Kerala n, sp.
3.1. Cercaria E. revolutum-Molluscan host: Idiopoma dissimilis (MUller),
location-s-hepatopancreas, locality-Trivandrum and Alleppey districts, incidence
of infection-5/73.
This cercaria is an active swimmer, shows no geotaxism and emerges in the morning hours as light and temperature increase. Body 360-400 x 230-285; oral
sucker 50-60 wide and the postequatorially situated ventral sucker 70-85 in diameter. Cuticle with small backwardly directed spines and eight pairs of small
setae at midlevel. Collar 120-145 wide and bears 37 spines-five corner spines on
each side (3 oral and 2 aboral), six laterals on each side in a single row and fifteen
dorsals (8 ora] and 7 aboral). Spines of the same size 9-15 long. Cystogenous
cells with granular protoplasm. Tail aspinose, 470-550 x 70-85 and with
independent dorsal and ventral finfolds at the posterior half. Mouth subterminal,
prepharynx short and narrow, pharynx globular and oesophagus long and broad
with 10 cells. A little in front of the acetabulum, the oesophagus bifurcates into
intestinal caeca which run to the posterior end. Each caecum consists of 10-13
cells with an additional cell at the junction of bifurcation. Penetration glands
six pairs, their ducts forming two groups of five and one on each side. Excretory
vesicle two-chambered and mesially situated. Each main duct contains 40-80
yellowish green concretions and the two retrograde ducts are lined with ciliated
patches. Flame cells 21 pairs, arranged in groups of three. Caudal excretory
duct opens through lateral ducts. Genital anlage consists of two masses of cells
situated anterior and posterior to the acetabulum and a band of cells connects
these two. Nervous system represented by two small masses on either side of
prepharynx and connected by nerve fibres running between them.
Development takes place in redia. Redial generations two. Mother redia
850-1,250 x 250-350 with long digestive tract and daughter redia 1150-2100 x
225-360 with short digestive tract. Mature redia contains as many as six fully
developed cercariae and a large number of germ balls of different developmental
stages.
The cercaria of E. revolutum as described by several workers from various parts
of the world shows enough morphological variations to cause confusion about
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this form. Beaver (1937) states that "it is impossible to say how many times this
species of cercaria has been described and how many times other species have
been mistaken for it". The main morphological variations are regarding the
number of collar spines, flame cells and penetration glands, the extent of tegumental spination and the position of caudal finfolds. The variations may be
considered significant only at intraspecific level. It is possible that physical, biotic,
biochemical and genetic factors might have influenced the formation of different
strains of this cercaria, or else these morphological changes might have been
brought about by their development in different intermediate hosts.
The intermediate hosts of this cercaria include several species of Lymnaea,
Planorbis, Planorbarius, Physa, Stagnicola, Helisoma, Pseudasuccinea, Amerianna,
Anisus, Bathyomphalus and Radix (Odening 1964, 1965; Yamaguti 1975; idarska
1963). Idiopoma dissimilis is the newly recorded intermediate host of E. revolutum.
3.2.

Cercaria sp. VI Kerala n. sp. Molluscan host:

Lymnaea luteola f typica, location-c-hepatopancreas, locality-Trivandrum district,
incidence of infection-2/38.
This cercaria is an active swimmer, emerges in the morning hours and does
not exhibit any particular type of taxism. Body pyriform, aspinose, slightly
brown coloured and measures 350-560 x 210-280.
Oral sucker 56-70 in
diameter and protrusible acetabulum 70-100, equatorial or post equatorial.
Collar 125-155 wide bearing 47 spines-five corner spines on each side (3 oral
and 2 aboral), seven laterals in a single row on each side and 23 dorsals
(12 oral and 11 aboral). Spines of equal size, 12-18 long. Sensory hairs 11-14
pairs, one pair at the oral sucker region and the remaining at the anterior half.
Cercaria characterised by a cluster of 65-85 upwardly directed spines dorsal to
prepharynx. Cystogenous cells with granular protoplasm. Tail aspinose, slightly
longer than the body, 400-630 x 60-85 and with finfolds. Lateral finfold at the
proximal end and dorsoventral at the posterior half of the body. Sensory hairs
12-14 pairs in the posterior half. Mouth subterminal, prepharynx short, pharynx
slightly oval and oesophagus long and solid with 10 cells. Caeca extend to the
posterior end of the body. Penetration glands three on either side of the oesophagus and with coarsely granular protoplasm. Excretory vesicle bipartite, each
main duct accommodates 60-90 concretions, retrograde duct with ciliated patches
and flame cells 18 pairs in groups of three-2(3 +3 +3) + (3 +3 +3). Caudal
excretory duct opens through lateral excretory pores. Genital primordia consist
of two groups of cells situated anterior and posterior to acetabulum and connected
by a ribbon of cells. Rudiments of nervous system seen as two small masses on
either side of the prepharynx and connected by transverse nerve fibres (figure 1).
Development takes place in redia, 540-1950 x 266-350. Saccular gut with
yellowish-black materials extends to the posterior half of the body. Redia contains as many as 8 cercariae and germ balls of different stages.
Metacereariae found in the pericardial sac of the same snails which liberated
cercariae. In large. numbers they cause dilation of the sac. Encystment takes
place on glass slides as well. Cysts spherical, 190-220 wide with two layers, outer
layer transparent, 10-15 thick and inner opaque layer, ~ thick (figure 2).
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Figure 1. General organization of Cercaria sp. VI Kerala.

Echinostomatid cercaria

437

FIgure 2. Metacercaria.

Cercaria sudanensis No.1 (Archibald and Marshall 1931) and cercaria Echinostoma hystricosum (Lie and Umathevy 1966) are the other two forms characterised
by a cluster of spines dorsal to prepharynx. The former, however, differs from
the present form in having rows of spines guarding the suckers. Sensory hairs
and penetration glands are absent, excretory system with lateral branches consists
of only 14 pairs of flame cells. Finfold is visible only at the posterior end of
the tail. The present form is more related to cercaria E. hystricosum. But in
having body spination and in the arrangement of collar spines this cercaria
differs from Cercaria sp. VI Kerala. Moreover in cercaria E. hystricosum,
oesophagus has only 8 cells, cluster consists of only 60 spines and there are 24
pairs of flame cells.
3.3. Cercaria sp. vn Kerala n. sp.-Molluscan host: Lymnaea luteola f typica,
Iocation-e-hepatopancreas, locality-Trichur, Palghat and Ernakulam districts,
incidence of infection-34/121:
Like other echinostomatid cercariae, this form is also an active swimmer, emerges
in morning hours and survives in tank water 6-10 hours. Body ovoid, 350-525
x 175-250 and slightly brown coloured. Oral sucker 40--60 wide, acetabulum
postequatorial, 70-90 in diameter and slightly larger than the oral sucker (figure 3).
Prominent collar 110-140 wide with 45 spines-five corner spines on each side (3
oral and 2 aboral), six laterals on each side in a single row and twenty-three
dorsals (12 oral and 11 aboral). Spines of the same size, 10-15 long (figure 4).
Body spination in transverse rows, dorsally extending from the anterior end to
the posterior margin of the acetabulum. Integumentary papillae of two types,
first type with setae distributed all over the body dorsally and ventrally and appearing as complete rings and the second type, very few in number, distributed dorsally
in the collar region and appearing as double rings (figures 5 and 6). Their
number and pattern of distribution are dearly shown in the figures. Cystogenous
cells with granular protoplasm, abundant in the middle of the body. Tail aspinose,
400-625 x 50-80 and without fin folds. First type of papillae present (figure 7).
Mouth subterminal, prepharynx short and narrow, pharynx slightly ovoid, 25-30
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Figure 3. General organization of Cercaria sp. VII Kerala showing excretory
system.

x 20-25, oesophagus long and solid, 100-150; consists of 14--17 rectangular cells
with well-developed nuclei and granular protoplasm, Caeca reach the posterior
extremity. Penetration glands four pairs situated poster ior to acetabulum
(figure 4). Excretory bladder bipartite, each main duct with 150-200 yellowishgreen concretions and retrograde ducts with ciliated patches. Flame cells 21 pairs
in groups of three-2(3 +3 +3) + (3 +3 +3 +3). Caudal duct opens through
lateral pores (figure 3). Genital primordia represented by two groups of cells
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Figure 4. General organization of Cercaria sp. VII Kerala showing the number
and pattern of arrangement of collar spines, digestive and reproductive systems.
Figures 5-7. Integumentary papillae pattern of the cercaria. 5. Dorsal side.
6. Ventral side. 7. Tail.
Figure 8. Mother redia with daughter rediae.
Figure 9. Daughter redia with cercariae and germ balls.

440

A Mohandas

situated anterior and posterior to acetabulum and connected by a strand of cells
(figure 4).
Development completed inside redia. Redial generations two (figures 8 and 9).
Daughter redia has deep orange-yellow celour and measures 1560-3000 x 200-300.
Pharynx 60-85 wide, saccular gut very short and devoid of contents. Daughter
redia contains 3-10 developing cercariae and many germ balls (figure 9).
Metacercariae found in the kidney and pericardial sac of the same snails which
liberated cercariae. Cyst two layered, slightly ovoid and measures 163-185 x
150-175. Outer layer thin and transparent, 12-16 thick and inner iayer opaque,
4 in thickness (figure 10).
Cercaria helvetica XXVI and Cercaria helvetica II (Dubois 1928) cercaria
Echinoparyphium recurvatum (Harper 1929; Wesenberg-Lund 1934; Zajicek 1963;
Zdarska 1964), Cercaria' Z' (Rees 1932), cercaria Echinostoma murinum (Tubangui
1932; Wu 1951; Lie 1967), cercaria Echinoparyphium ellisi (Johnston and
Simpson 1944), cercaria Echinoparyphium flexum (Najarian 1954), cercaria Echinoparyphii spec I and cercaria Echinoparyphii spec n (Zajicek 1963), cercaria
Echinoparyphium hydromyos (Angel 1967), cercaria Echinoparyphium lanceolatum
(Singh 1975) and cercaria Echinoparyphium vite/locompactum (Singh 1976) are the
other cercariae characterised by 45 collar spines. Cercaria sp. vn Kerala n. sp.,
howe.ver, differs from all these forms in the arrangement of collar spines, number
and position of penetration glands, number of cells in oesophagus, number and
pattern of arrangement of flame cells and in body size.
3.4. Cercaria sp. VllI Kerala n. sp.-Molluscan host: Lymnaea luteola f
typica, Jocation-i-hepatopancreas, locality-Palghat and Trivandrum districts,
incidence of infection-56j260.
This large echinostomatid cercaria is also a good swimmer, emerges in the
morning hours and remains alive in tank water for 6-8 hours. Body ovoid,
310-440 x 170-210 and spinated. Oral sucker 40-50 in diameter and acetabulum
postequatorial, 60-75 wide. Collar prominent, 100-125 wide bearing 51 spines-

Fipre 10. Metacercaria.
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2 groups of five corner spines (3 oral and 2 aboral), 2 groups of six laterals in
a single row and 29 dorsals in a single row unlike in many other echinostomatid
cercariae (figure 11). Number and distribution of the two types of integumentary
papillae are shown in figures 12 and 13. Sensory hairs two pairs at the oral sucker
region. Cystogenous cells with granular protoplasm. Tail aspinose, 310-450 x
50-75 and devoid of finfolds. Integumentary papillae of the first type present.
Their number and distribution are shown in figure 14. Mouth subterminal, prepharynx short and stumpy, pharynx well-developed, oesophagus solid and straight
with 8 columnar cells and caecum with 9-11 cells. Caeca extend to the posterior

Figure 11. General organization of Cercaria sp. vrn Kerala showing the number
and pattern of arrangement of collar spines and digestive system.
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end. Penetration glands two pairs, situated below the acetabulum between it
and the excretory vesicle and each with well developed nucleus and granular protoplasm (figure 11). Excretory vesicle bipartite, each main duct dilates from midlevel of the acetabulum anteriorward to accommodate 175-225 concretions.
Retrograde duct with ciliated patches. Flame cells 21 pairs in triplets (figure 15).
Caudal excretory duct opens through lateral ducts. Nervous system represented
by two masses situated on either side of prepharynx and connected by transverse
nerve fibres. Two pairs of nerves arise from the masses, one pair running anterodorsally and the other posteroventrally. Genital anlage consists of two groups
of cells situated anterior and posterior to acetabulum and connected by a strand
of cells (figure 15).
Development takes place in redia. Daughter redia liberating cercariae measures
1290-2850 x 30~50. Fully matured redia orange-yellow coloured but immature
form" colourless. Each redia contains 5-12 fully developed cercariae and many
germ balls. Saccular gut short and excretory system wen developed (figure 16).
Metacercariae found in the same snails which liberated cercariae. Interestingly
cercariae .encyst within the redia itself. Cyst spherical, 160-190, with an outer
hyaline layer of 8-12 thickness and an inner opaque layer (figure 17).
There are only very few cercariae with 51 collar spines. The cercaria of
Hypoderaeum conoideum as described by Wesenberg-Lund (1934) and Zdarsk<l
(1964) has a large spinated body with about 50 collar spines of which there are
eight lateral spines on each side. Prepharynx is very long and there are three
pairs of penetration glands. Cercaria H. dingeri as described by Lie (1964) has
49-54 spines, majority having 50 spines. The arrangement of spines is different.
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Figures U-14. Integumentary papillae pattern of the cercaria. 12. Dorsal side.
13. Ventral side, 14. Tail.
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Figure 15. General organization of the cercaria showing excretory and reproductive
systems.
Figure 16. Daughter redia with cercariae and germ balls.
Figure 17. Metacercaria.

oesophagus consists of 6 cells, penetration glands three pairs and excretory system
with 16 pairs of flame cells. Cercaria Echinostoma ilocanum as described by
Tubangui and Pasco (1933) has only is pairs of flame cells but oesophagus consists of 14 cells. The same cercaria as described by Lie 3P.d Nasemary (1973)
has 17 pairs of flame cells but the oesophagus consists of only 6 cells. There are
49-55 collar spines showing great variation in the arrangement. Moreover, this
form is comparatively smaller and there are also differences in the number and
arrangement of integumentary papillae,
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