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REVIEW OF GENUS GLOSSIMETRA MEHRA, 1937 AND
PROPOSED SYNONYMY OF G. TAMIANSIS DWIVEDI,
1967 AND G. NARMADI DWIVEDI, 1967 WITH
G. ORIENTALIS MEHRA, 1937
P. N. SHARMA AND A. N. GUPTA
(Department of Zoology, University of Udaipur, Udazpur (Rajasthan) India)
ABSTRACT: The taxonomic value of 9 selected morphometrical characters of different species of
the genus Glossimetra discussed. The occurence of variations in their measurements noticed. The
fate of G. tamiansis, G. narmadi created on the basis of such variable characters and their measurements determined and both decleared synonyms of the genotype. The generic diagnosis is emended.

INTRODUCTION
The erection of the genus Clossimetra by
MEHRA was to receive C. orientalis MEHRA,
1937, the genotype, these digenetic trematodes were recovered from Kachuga dhangoka from Allahabad.
DWIVEDI (1967)
recovered respectively 10 forms of such
digenetic trematodes from Kachuga intermedia from Tamia, M. P. and 40 forms
from Kachuga dhangoka from Jabalpur M.
P. On the basis of these ten forms obtained
from Kachuga intermedia DWIVEDI created
C. tamiansis n. sp. C. narmadi n. sp. was
created further by DWIVEDI, the same year
for those forms obtained from the tortoise
from river Narmada in Jabalpur. He in
the latter case makes no mention of how
many forms have been studied to base his
findings to create a new species, though in
the former, he reports" harboured in its
intestine 10 trematode parasites which on
study ......... .... . .
DWIVEDI relied on the following characters for differentiating C. tamiansis from
C. orientalis " A bigger body size, sucker
ratio 3: 4.2; ventral sucker situated 1/ 6
of body length from anterior end; smooth
surface of caeca and anterior testis preequatorial" .
Similarly he employses following characters for differentiation in case of C. narmadi, "Small body size (Length 6.15- 7.78
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mm); shape of the body; ratio of the two
suckers 3 : 10.2 ; situation of ventral sucker
(less than 1/4 of the body length from
anterior end) and the extention of spines
(upto the posterior end of body)".
While discussing the distinction of C.
narmadi from C. tamiansis and C. orientalis
he made no mention of the asymmetrical
position of the caeca though mentioned in
the text as well as in the key. It appears
strange that the author chose to refer
points of resemblances between C. narmadi
and C. orientalis only but not between C.
tamiansis and C. oriental is.
The joint authors during the course of
study of digenetic trematodes from fresh
water tortoise, came across more than 60
forms Kachuga dhangoka. While making a
detailed study it was felt that the characters
used by DWIVEDI for differentiating his
species were very shaky because of their
highly variable nature. This promted
authors to take up this study.

MATERIALS AND METHOD
Of 60 forms recovered from Kachuga
dhangoka, ten in two lots were treated with
different fixatives viz. AFA, Bouin's fluid,
corosive sublimate for whole mounts and
serial sections. Some were pressed while
others fixed unpressed. Few pressed after
their release and subjected to the process
of fixation while others fixed though similarly but after studying them alive. In some
case more time elapsed between the autop-
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sy of the host and emergence of the parasite and their fixation. The study pertained
to such forms along with their measurements.

oral sucker:
7ra 2 area of oral suker
where a=
-~4- radius of oral sucker.

RESULTS

-~4- b = radius of ventral sucker.

For such 21 forms given in table 1 and
2 out of 60, statistical analysis of variability of 9 selected morpho metrical characters
was made and the ratio of variability to
average v-al ue was calculated. These 21
forms were compared with C. orientalis,
C. tamiansis and C. narmadi. The comparative study based on these forms revealed
that C. tamiansis and C. narmadi are synonyms of C. orientalis and thus be supressed.
(I) Ratio oj oral and ventral suckers: DWIVEDI has reported that the ratio between
oral and ventral suckers of C. tamiansis is
3 : 4.2 while in C. narmadi it is 3 : 10.2. It
appears that both the figures were 1 : l.4
and 1 : 3.4 respectively and on multiplication with 3 later expressed as 3 : 4.2 and
3 : 10.2 respectively. What was the big idea
behind this multiplication remains a big
question mark. Conventionally to obtain
a round figures both val ues are multiplied
by a common factor but DWIVEDI in both
the cases has written figures in decimal.
In that case the question of multiplying
them by 3 was uncalled for.
To determine the ratio of oral and vent·
ral suckers, followings are the possible
methods which could be employed.
( i) Ratio of their diameter.
(ii) Ratio of their area
(iii) Ratio of their perimeter.
(iv) By planimeter
(v) Other methods to determine the ratio
of the suckers is by adding the length and
breadth of the or al sucker and dividing the
sum of length and breadth of the ventral
sucker and is expressed with oral sucker
representing one (see NAHHAS and CABLE,
1964 and OVERSTREET, 1969).
The ratio of diameter
where b = diameter of ventral sucker
a = diameter of oral sucker
Ratio of the diameters: b j a
The ratio of the area of the ventral and

7rb 2

area of ventral sucker

where

Ratio
The ratio of the perimeter of ventral
sucker and oral sucker
27rb
where b and a are the
- 2b
sucker= - 27ra- = -a diameters of ventral
and oral sucker respec2
tively.
DWIVEDI must have applied either of these
possible methods to determine the ratio
of suckers in cases of C. tamiansis and C.
narmadi. Of all the measurements used
in differentiation, it is the measurement
of the two suckers and thus their ratio
that has been emphasized the most by
DWIVEDI. The soundness of this character
appear questionable as is apparent from
the present study of the 60 forms obtained
from the lake tortoise of Udaipur (Rajasthan). All these forms belong to the genus
Clossimetra MEHRA, 1937. A sample of
measurements of twenty one forms is given
here in table No. 1 and 2. The ratio of
the oral and ventral suckers in all the
forms ranges from 1: l.1 to 1: 3.l. It
would be really fantastic to presume that
all the 21 forms can form new species
because they differ in their sucker ratio
and in certain other measurements.
Body size: Body measurements have been
taken of the fixed forms both pressed and
unpressed. The sample of the worms show
that the length varies from 4.590 to 7.820
mm (see table No.1). Similarly the maximum breadth which is in level with ovary
ranges from l.25 to 3.995 mm.
Certain forms which could not detach
from the intestine and subsequently came
out in the water at a late stage, were
observed next day. These were not macerated though completely relaxed and .dead.
When such forms were fixed and mounted,
they showed . variation not only in their
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TABLE

S. N.

Body length

1

Sucker ratio

Distance of
acetabulum
from anterior
end. (In mm .)

Distance of
anterior testis
from anterior
end. (In mm. )

Position of
anterior testis

1. 100

2.400

Post-equatorial

(In mm)

1.

4.590

1 : 1. 8

2.

4. 727

1 : 1. 7

1. 050

2.490

- do-

3.

5.025

1 : 1. 6

1.155

2.910

- do-

4.

5. 725

1 : 1. 6

0. 900

2.550

- do-

5.

5.925

1 : 1. 7

1. 425

3.330

-do-

6.

6.460

1 : 1. 7

1. 200

3.225

- do-

7.

6.635

1 : 2.0

1. 425

3.315

- do-

8.

6.650

1 : 1. 9

1. 275

3.300

- do-

9.

6.820

1 : 1. 8

1. 380

3.405

-do-

lO.

6.975

1 : 1. 6

1. 455

3.450

- do-

ll.

7.260

1 : 2.2

1. 515

3. 720

- do-

12.

7. 680

1 : 1. 7

1. 725

3.930

-do-

13.

7.800

1 : 2.0

1. 755

4.125

- do-

14.

7.830

1 : 1. 8

1. 670

3.945

- do-

15.

9.600

1 : 1. 6

2.425

5.505

- do-

16.

10.125

1 : 1. 9

1. 530

5.250

-do-

17.

10.500

1 : 2.4

2.850

6.810

- do-

18.

12.840

1 : 2.1

2.325

6.150

Pre-equatorial

19.

14.205

1 : 1. 9

2.475

6.675

- do-

20.

14.805

1 : 2.1

2.625

7.740

Post-equatorial

21.

17.820

1 : 3.2

2.400

8.800

Pre-equatorial

shape, size but in their different measurements as well, because chance of curling,
contraction and deformation of shape was
not possible. We have excluded such forms
from these measurements because normal
practice of making whole mounts is of
freshly drawn parasites after subsequent
fixation.
Pre- or post- equatorial position of anterior
testis: This character is also variable when
studied in all the forms. Out of 21 forms
given in table No.1, three forms revealed
the pre-equatorial position of their anterior
testis while rest post-equatorial. The rela-

tive topographical position of the anterior
testis does undergo slight change due to
dislocation of the packing tissue. In the
absence of any skeletal frame work and
the looseness in the arrangement of mesenchyme cells undergo some change. It is
a fact of common observation that even
slight force in the form of external pressure as well as hydrostatic change in the
intercellular fluid due to pressure or contraction causes dislocation in the packing
tissue, which in turn brings about topographical changes in the internal organs. So
variations of such characters in some forms
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TABLE

S. N.

Vitelline follicles
Left

2

Nature of
caeca

Distance of
acetabulum in
relation to body
length.

Right

9

Extent of spines
on the body.

1.

9

12

Indented

1/ 4

On the anterior end

2.

10

13

Smooth

1/ 4

Up to below posterior half

3.

10

12

Indented

1/ 4

On the anterior end

4.

10

15

Smooth

1/ 4

- do-

5.

10

14

Indented

1/ 5

On the whole body

6.

11

15

Smooth

1/ 4

- do-

7.

10

14

Indented

1/ 5

- do-

8.

10

13

Smooth

1/ 4

Up to below posterior end

9.

9

13

Indented

1/ 4

On the whole body

10.

10

13

Indented

1/ 4

- do-

11.

10

13

Indented

1/ 4

- do-

12.

10

14

Indented

1/ 4

- do-

13.

10

14

Indented

1/ 6

14.

9

13

Indented

1/ 4

15.

10

14

Smooth

1/ 5

16.

10

14

Smooth

1/ 4

17.

10

13

Smooth

1/ 7

18.

10

14

Smooth

1/ 7

- do-

19.

10

15

Smooth

1/ 5

- do-

20.

10

13

Smooth

1/ 5

21.

10

12

Smooth

1/ 5

is a natural outcome due to these forces
and to base speciations on such characters
is perhaps not very sound.
Ventral sucker from anterior end:
The
distance in the position of ventral sucker
in relation to that of anterior end of the
worm also varies considerably. It ranges
from 1.050 to 3.225 mm. In other worms
distance varies from 1/4, 1/5, 1/6 and 1/7
of the body length. Degree of variation
is independent of the total length of the
body.
Smooth surface of caeca: The intestinal
surface of caeca whether even or uneven

On the whole body
- doOn the anterior end
- doOn the anter ior end

On the whole body
- do-

is a factor depending on the degree of
contraction of the caeca being brought
about by either due to contents of the
caeca under going some changes or the
packing tissue showing some changes. Even
body contraction of the parasite can bring
about slight unevenness of the caeca. The
worm under study in as many as 12 cases
show uneven to indented nature on the
inner side of the caeca while in the rest
cases it is smooth. In those forms which
were obtained in dead condition it is absolutely smooth. Some times due to differential contraction the two length of the
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Graph No.1
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caeca are unequal, sometimes a little bit
while at others markedly.
Body spines: The authors have observed
some forms in which spines are present
aU over the body while in others they are
restricted to anterior end only. The sequential position of the spines on the body
surface is as follows . These are denser in
the anterior part of the body and gradually
become sparser and distantly situated posteriorly. In some of the forms spines are
very rare in the posterior side, this might
be due to their dropping out. In dead and
macerated forms it is a common observation that spines are lacking.

DISCUSSION

Studies of forms under observation (see
table 1 and 2) tempts to believe that C .
tamiansis and C. narmadi are synonyms to
C. orientalis MEHRA, 1937. DWIVEDI (1967)
while differentiating the two species did
not take into account the allometric growth
factors . Had he, it would have been easier
to observe that maturity of such forms is
attained even when they are one forth of
their normal size. Further in case of digenetic trematodes it is the interaction of
DNA of the parasite with the DNA of the
intermediate host and finally with the DNA
of the definitive host, which determines its
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CS ~ Cirrus

Sac;
GO ~ Genital Opening;
Sucker;
OES ~ Oesophagus ;
O ~ Ovary ;
PP ~ Pars Prostatica;
Tl~Anterior Testis;
T2~Posterior Testis;
VIT ~ Vitellaria;
U ~ Uterus.
OS ~ Oral

Glossimetra orientalis

morphology, behaviour, physiology and
biochemistry out of which morphology
being visible while others invisible. Recent
investigations on the effect of environment
of lower and higher organisms have shown
that genotype of an individual determines
not a unique phenotype but a range of
phenotypic capacity. What an individual
can be is determined by its genotype but
what an individual is, is the resultant of
many environmental forces which inhibit,
accelerate or otherwise modify the primary
flow of information from DNA to the remaining cell structure.
The environment of these hosts may not
be uniform for the same species of the
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parasite. This clearly suggests that the
individuals of one species infesting the same
hosts are likely to show an extent of developmental or morphological variability
depending upon the variations in the host
environment. In dealing with the taxonomy
of such forms, it is extremely important
to have a cautious approach, since taxonomic value of certain morphological features
are highly unreliable and sometimes misleading . If species are created only on the
basis of maturity and thus length of the
parasite plus character which are highly
variable this would decidedly lead to such
misconcepts of constancy in the morpholo gical characters. Such characters when
judged from allometric growth point of
view clearly show that it was just a stage
in the growth of that particular parasitic
and not a new species and this is exemplified by the following data.
DWIVEDI compared C. tamiansis with C.
orientalis on the characters of a bigger dody
size . The body size reported for C. tamiansis is 18.1 to 18.78 mm, sucker ratio is
3 : 4.2, i. e., 1: 1.4, situation of ventral
sucker at 1/6 of body length from the anterior end. From the graph No.1: since the
graph is a straight line it is clearly demonstrable that the ratio of the distance of the
anterior testis from the anterior end to the
body length remains constant. Graph No.
2: showing the distance of ventral sucker
from anterior end. In case of immature
forms the distance of ventral sucker from
anterior end increases very slowly as compared to the increase in body length, i.e. ,
when the parasites measures 4 to 6.5 mm
long the distance in question increases only
by 0.25 mm. The approximate ratio of the
di stance of ventral sucker to the body
length limits is 0.12 mm approximately.
But in cases of more mature form the
distance of ventral sucker from anterior
end increases with the body length maintaing a constant ratio. This happens from
6.5 mm body length to 10.5 mm body
length. The ratio of the distance of ventral
sucker to body length is approximately 0.37
mm, while in worms exceeding 10. 5 mm
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body length, this ratio starts decreasing,
i. e., the body length though increasing
but correspondingly the distance of ventral
sucker from anterior end becomes nearly
constant.
On summing up this graph it becomes
clear that as the worm goes on gaining
lengths from 4 to 10 mm there is a tendency in the location of the ventral sucker
to move towards the equator, this is particularly after the attainment of 6.5 mm
length size. In worms of measuring more
than 10.0 mm long the distance of ventral
sucker from anterior end remains more or
less a constant.
Besides the above points the number of
vitelline follicles on either side in all the
forms is more or less constant on the left
side (9-10) whereas on the right it varies
from 12-15. Similarly the nature of the
caeca whether smooth or indented is a
character occasionally depending on the
degree of contraction. In more contracted
forms the inner surface of caeca does show
some sort of uneveness. Apart from this
some times due to fractional contraction
even the length of caeca appears unequal.
Basing arguments on points enumerated
above the reconstruction of C. tamiansis
after it has undergone contraction more in
the posterior region due to fractional contraction can be imagined to give it such a
picture in which the post-testicular region
is pushed upwards. On account of this
change the shape and length of the parasite
is altered; close approximation of the testis
takes place and then this exactly resembles
C. narmadi.
The present authors thus come to the
conclusion that the usefulness of the so
called constant characters are very doubtful. However, the usefulness of these characters for taxonomy is limited because the
differences mentioned between two different species are small and extreme values
often overlap. If spec ies are created on
such characters as utili zed by DWIVEDI then
out of 60 forms studied by joint authors
quite a good number can form new species.
This upholds the view that C. orientalis is

a stage in the development while C. tamiansis and C. narmadi are its other stages
in development, C. tamiansis probably being
the normal mature form, while other forms
below this length showing difference in
measurements and topographical position
could thus never be considered as distinct
species. Hence these two species are supressed in synonymy with C. orientalis. The
law of priority lends its retention. All the
forms with the joint author agree in morphometrical details with that of MEHRA,
1937 and DWIVEDI, 1967.
The size of the oesophagus is another
note worthy point. As studied in all the
forms assigned till, the oesophagus is not
moderate but of considerable length . The
presence of metraterm is a feature which
shows constancy in all forms studied by
present authors as well as by DWIVEDI.
These features not being incorporated in
the generic diagnosis hence the present
authors feel that the generic diagnosis as
given by Y AMAGUTI be emended. The
emended diagnosis given by DWIVEDI is
uncalled for.
Emended diagnosis of Glossimetra
1937:

MEHRA,

Plagiorchidae,Astiotrematinae. Body elongate spined. Oral sucker subterminal, small.
Pharynx small. Oesophagus of considerable
length, bifurcating some distance anterior
to acetabulum, terminating near posterior
extremity. Acetabulum larger than oral
sucker, in anterior third of body. Testes
oblique, transversely elongated, with a
tendency to be post equatorial. Cirrus pouch
large, elongate, largely postacetabular,
extending upto ovarian level, containing
coiled tubular seminal vesicle, long narrow
pars prostatica and wide spined cirrus.
Genital pore median, immediately preacetabular. Ovary submedian, in mid region
of body.
Receptaculum seminis absent.
Metraterm pres~nt. Laurer's canal present.
Uterus passing between two testes and
reaching to posterior extremity, eggs small.
Vi tell aria occupying lateral fields of greater
part of hind body. Excretory vesicle Y
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shaped, with long stem and long arms
reaching oral sucker. Parasitic in freshwater tortoises.
3)
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