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Introduction

Melanopsis praemorsa (L., 1758) is a coni-

cally elongated dark-brown to black prosob-

ranch snail. It is widely prevalent in fresh

water bodies of the Mediterranean Region

(Tchernov, 1971, 1975 ; Brown and Wright,

1980). In Azraq, M. pramorsa is very com

mon on the edges of the oasis water bodies

(Saliba, personal communication).

Several types of cercariae have been de

scribed from M. praemorsa snails. Ullman

(1954) reported nine different types of cercari

ae from this snail collected from Yarkon Ri

ver, Palestine, though he described only Cer-

caria orospinosa. Three other types were

encountered in this snail from Megiddo spr

ings in the Yezre'el Valley : two xiphidiocer-

cariae and furcocercous cercaria (Lengy and

Stark, 1971). Recently, seven new types of

cercaria, named Cercaria melanopsi I through

W, have been described from the same snail

collected from Yarmouk River, Jordan : two

virgulate xiphidiocercariae, a microcotylous

xiphidiocercaria, a brevifurcate lophocercous

cercaria, a microcercous cercaria, and two

pleurolophocercous cercariae (Ismail and Ab-

del-Hafez, 1983). In Azraq only two types

of cercaria have been encountered in M.

praemorsa, a tailless cercaria and a pleurolo

phocercous cercaria (Ismail et al., 1983).

The present study describes two new types of

cercariae encountered in specimens of M.

praemorsa collected from the water bodies
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of Azraq. For description of the Azraq Oasis

review Ismail et al. (1978).

Materials and Methods

A total of 2,718 M. praemorsa snails were

collected from water bodies of Northern and

Southern Azraq during the period from June

to December 1983. Collection and examina

tion of snails for cercariae and other develop

ing stages were carried out as described by

Saliba et al. (1978). Observations on the lar

val trematodes recovered were made on live

unstained or vitally stained (0.5 % neutral red

or 0.5 % brilliant cresyl blue) specimens fixed

either in formalin-acetic acid-alcohol (FAA)

solution or in 70 % ethanol.

Measurements were taken on a minimum

of 10 specimens of live and fixed larval trema

todes. Drawings were made using a camera

lucida or free-hand, from preparations exa

mined under a light microscope. The beha

vior of cercariae was observed with the aid

of a dissecting microscope.

Results

Two new types of cercariae were found in

M. preamorsa snails : a gymnocephalous cer

caria and a xiphidiocercaria. Since these cer

cariae have not been described before from

this snail in the Middle East, they are named

as Cercaria melanopsi VDI and C. melanopsi

IX. Details of measurements of the various

parts of both types of cercariae are presented

in Table 1.

Cercaria melanopsi VIII : (Fig. 1)

This is a gymnocephalous cercaria that was

found in 2 and 1 out of 2,019 and 699 M.
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Table 1 Measurements in microns of the

various parts of Cercaria melanopsi W and

C. melanopsi IX encountered in Melanopsis

praemorsa snails collected from Azraq

Oasis, Jordan

C. melanopsis VI C. melanopsis DC

Body length*

Body width*

Tail length*

Tail width*

Oral suckert

Acetabulumt
(diam.)

Pharynxt

425-750

450-650

100-240

70-130

635-1050

625-800

30-43

33-43

70X85

95-100

42X30

100-138

75-120

40-65

48-63

58-93

43-85

8-15

15-17

40X30

18-21

10X12

* Measurements

ues) and fixed

t Measurements

are given for live (upper val-

(lower values) specimens

are given for live specimens

praemorsa snails collected from water bodies

of Northern and Southern Azraq, respectively.

Its body is elongated and densely packed with

cystogenous cells which obscure the internal

structures of the cercaria. It is covered with

a 7 jLtm thick tegument which provided with

fine spines. The tail is slightly longer than

the body. It is filled with "caudal bodies"

except near its tip where an " adhesive or

gan " is located. By means of this organ,

the cercaria attaches itself to the bottom of

the dish or to the water surface. The " adhe

sive organ" is composed of three glands

surrounding a suction cup at the tail tip. The

outer pair of glands have the longest ducts

while the inner glands have the shortest.

The gland ducts run posteriorly to open at

the tail tip.

The acetabulum is located near the middle

of the body and is slightly larger than the

oral sucker. The digestive system consists

of a mouth that leads into a long prepharynx

which passes through a muscular pharynx at

about 50 «m from the posterior border of the

oral sucker. The pharynx connects with an

oesophagus which bifurcates into two intestin

al caeca. Each caecum is 10-17 //m wide and

extends to the posterior extremity of the body.

The excretory system is well developed.

The excretory bladder is globose measuring

30-50 /urn in diameter. It receives two main

excretory ducts. Each duct bifurcates into

two excretory canals which run anteriorly to

re-unite forming an excretory vesicle near the

pharynx. Additional short excretory canal

runs to the posterior extremity of the body.

Caudal excretory canal was not detected.

Flame cells are arranged symmetrically in the

body, but are absent in the tail. The flame

cell formula is 2[(2 + 2 + 2 + 2+ 2+ 2 + 3+ 2 +

l) + (2)]=40.

The glandular system consists of two gro

ups of penetration glands on both sides of the

body between the acetabulum and the pharyx.

It was possible to count 6 glands in each

group. Ducts of glands run in two bundles

that open at the anterior margin of the body.

Cercaria melanopsi VI is a slow swimmer.

As it emerges from the snail it swims in a

whip-like manner toward the water surface.

When it stops swimming it sinks down to

the bottom of the dish or adheres to the water

surface by means of its " adhesive organ ".

Cercariae usually encyst within one hour of

their emergence from snails. The metacer-

caria is oval in shape measuring 280-360//m

long by 170-220 /im wide and is provided

with a 5-7.5/^m thick cyst wall.

Cercariae develop within sausage-shaped

rediae greatly varying in size and possessing

an oval pharynx and a rhabdocoel gut. Two

types of rediae were found ; big and small.

The big rediae measure 750-1425 fim long by

150-350 /im wide. They have a relatively

small pharynx measuring 65-75 jum long by

52-62 fim wide, and a long rhabdocoel gut

that runs to the posterior end of the redia.

In addition, there are two lateral processes at

about 200-300 fim. from the posterior end, and

a birth pore 40 fim wide and 400-500 fim from

the anterior end. The small rediae are 410-

570 ,«m long by 50-100 ^m wide. They have

a relatively large pharynx measuring 50-

67 fim long by 38-62 fim wide, and a rhabdo

coel gut that runs to the posterior end of the

redia. Lateral processes are at about 65-

100 fim from the anterior end. These rediae

contain granular matter and germ cells only.

However, big rediae contain 2-9 developed
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Fig. 2 Cercaria melanopsi IX. A. Developed cercaria, B. Sporocyst, C. Stylet.

cercariae, several developing cercariae, and

germ cells.

Cercaria melanopsi IX : (Fig. 2)

This is a xiphidiocercaria which was found

in 2 out of 699 M. praemorsa snails collected

from water bodies of Northern Azraq. It is

a relatively small cercaria. Its body is cove

red with a 1 fim thick tegument which is pro

vided with fine spines. Moreover, refractile

granules were seen scattered on the body.

The tail is highly contractile and is recessed

into the posterior end of the body to a depth

of 7 fJLYCi.

The oral sucker is oval in shape and is pro

vided with a stylet (11 by 3 ^m) and a vir

gula organ (23 by 26 ^m). This organ is bi-

lobed and is provided with an opening. The

acetabulum is located at about 3/5 of the body

length from the anterior extremity and is

smaller than the oral sucker.

The digestive system consists of a mouth

that leads into a short prepharynx which pass

es through a muscular pharynx at about 4 um

from the posterior border of the oral sucker.

The oesophagus is rudimentary and the cae

cum is absent.

The excretory system is composed of an

excretory bladder which is globose in shape

when full and measures 21 fim in diameter.

The bladder connects posteriorly to a caudal

excretory canal that runs in the center of the

tail to open at its tip. Anteriorly the bladder

receives two main excretory ducts. Each duct

bifurcates into two excretory canals at a little

distance in front of the bladder ; one runs an

teriorly to about the level of the oral sucker

while the other one runs posteriorly to the

end of the body. Flame cells are arranged

symmetrically in the body, but are absent in

the tail. The flame cell formula is 2[(2 + 2 +

There are three pairs of penetration glands
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on both sides of the acetabulum. Gland du

cts, on each side of the body, form two bund

les. The outer bundle consists of two ducts,

while the inner consists of one duct that cur

ves inward at about the level of the pharynx.

All ducts run anteriorly to open on both sides

of the stylet. The genital primordium con

sists of a mass of cells below and around the

acetabulum.

This cercaria is a moderate swimmer. It

swims in the water column for a short period

of time. As it stops swimming it sinks down

slowly. On the bottom the cercaria crawls

by the action of its body contractions to re-

swim again. Many cercariae were seen hang

ing in the water particularly near the water

surface. Cercariae show positive thigmotax-

is, tending to concentrate along the rim of

the dish. Although large number of cercariae

usually emerge from the snail most of them

die within 24 h without encystment.

Cercaria melanopsi IX develops within oval

sporocysts greatly varying in size. They me

asure 150-440 by 100-170 ^m and are packed

with one to four developed cercariae, several

developing cercariae, and germ cells.

Discussion

Melanopsis praemorsa apparently serves as

the intermediate host for many digenetic tre-

matodes that may exist in several vertebrate

hosts in Jordan. Two new types of cercariae

have been described in this study. Seven ty

pes of cercariae, named Cercaria melanopsi

I through C. melanopsi W, were found in this

snail collected from Yarmouk River (Ismail

and Abdel-Hafez, 1983) and two other types

were from Azraq Oasis, Jordan (Ismail et aL,

1983). This is in addition to a furcocercous

cercaria, named Cercaria levantina 5 by

Lengy and Stark (1971), which has been en

countered in this snail from Yarmouk River

(Ismail and Abdel-Hafez, 1983). Thus, there

are at least 12 different types of cercariae

that this snail could carry in Jordan.

The cercariae recovered from M. praemor

sa snails in this study belong to two diffe

rent groups. Cercaria melanopis VHI is a le-

ptocercous distome cercaria, in which the tail

is straight, slender, and narrower than the

body. The absence of a stylet related this

cercaria to Luhe's (1909) group of gymno-

cephalous cercariae. Another gymnocepha-

lous cercaria has been encountered in Mela-

noides tuberculata snail in Azraq (Ismail and

Saliba, in Press). C. melanopsi W differs

from the latter in several aspects : it is longer,

it possesses penetration glands, it has three

pairs of adhesive glands in the tail tip in

stead of two, and 20 pairs of flame cells in

stead of 16. C. melanopsi VIII closely resem

bles Cercaria sp. II Kerala from Melanoides

tuberculata in Kerala, India (Mohandas,

1979). However, the latter has 18 pairs of

flame cells and 8 pairs of penetration glands.

Based on the life cycle studies of certain spe

cies of Philophathalmus (Rao and Rao, 1981 ;

Murty, 1966 ; Alicata, 1982 ; Ching, 1961), it

is possible that C. melanopsi VIII will develop

into adults belonging to the family Philoph-

thalmidae. Cercariae of these species are

different from C. melanopsi VIE in number of

flame cells, number of penetration glands, and

in number of adhesive glands in the tail tip.

The presence of well developed stylet in C.

melanopsi IX identifies it as a xiphidiocerca-

ria. Its virgula indicates that it belongs to

" Cercaria Virgulae " subgroup (Luhe, 1909).

Two other virgulate xiphidiocercariae, named

melanopsi II and C. melanopsi IH, have been

found in M. preamorsa snails collected from

Yarmouk River (Ismail and Abdel-Hafez,

1983). However, the virgula organs, the ar

rangement of penetration glands, and the

stylets of these cercariae are different. In

addition, C. melanopis IH has 15 pairs of

flame cells vs 9 pairs in C melanopsi IX.

Xiphidiocercariae may not conform to any

particular group to relate them to specific

families (Nasir, 1972). Several families have

xiphidiocrecariae as their larval stages, for

example, Plagiorchiidae and Lecithodendrii-

dae (Ginetsinskaya, 1968). Madi (1976) re

ported the occurrence of two species of each

of the above families. The relationship bet

ween these trematodes and C. melanopsi IX

is still undetermined.
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Summary

Two new type of cercariae are described

from the freshwater snail Melanopsis prae-

morsa (L., 1758) collected from two sites in

Azraq Oasis, Jordan, in 1983 ; a gymnoce-

phalous cercaria and a virgulate xiphidioce-

rcaria. These cercariae are named Cercaria

melanopsi VIII and C. melanopsi IX, respectively.

Details are presented on the morphology and

behavior of the cercariae as well as on their

development within the snail.

Acknowledgements

This work was supported by Yarmouk Univer

sity Research Council. The authors wish to thank

Mr. S. Bdair and Mr. I. Mraweh for their help

in the field and laboratory work.

References

1) Alicata, J. E. (1962) : Life cycle and deve

lopmental stages of Philophthalmus gralli

in the intermediate and final hosts. J. Para-

sitol., 48, 47-54.

2) Brown, D. S. and Wright, C. A. (1980):

Mollusca of Saudi Arabia : freshwater moll

uscs. Fauna of Saudi Arabia, 2, 341-358.

3) Ching, H. L. (1961) : The development and

morphological variation of Philophthalmus

gralli Mathis and Leger, 1910 with a com

parison of species of Philophthalmus Looss,

1899. Proc. Helminth. Soc. Wash., 28, 130-

138.

4) Ginetsinskaya, T. A. (1968) : Trematodes,

life cycles, biology and evolution. " Nauk "

Leningrad. 412pp.

5) Ismail, N. S. and Abdel-Hafez, S. K.(1983):

Larval stages of digenetic trematodes of Me

lanopsis praemorsaQL. 1758, Buccinum)(Thi-

aridae) snails from Yarmouk River, Jordan.

Z. Parasit., 69, 613-626.

6) Ismail, N. S. and Saliba, E. K. Studies on

larval stages of digenetic trematodes oiMel-

anoides tuberculata (Muller) snails from Az

raq Oasis, Jordan. Riv. Parasitology, In

press.

7) Ismail, N. S., Saliba, E. K., and Lutfy, R.

G. (1978) : Fascioliasis in Azraq Oasis, Jor

dan. I. Incidence and degree of infection in

cows and buffaloes. Acta Parasit. Pol., 25,

43-48.

8) Ismail, N. S., Saliba, E. K., and Toma, M.

(1983) : Studies on larval stages of digene

tic trematodes of Melanopsis praemorsa L.

snail from Azraq Oasis, Jordan. Jpn. J. Para-

sitol., 32, 517-523.

9) Lengy, J. and Stark, A. (1971): Studies on

larval stages of digenetic trematodes in aqua

tic molluscs of Israel. 2. On three cercariae

encountered in the freshwater snail Mela-

jiopsis praemorsa L. Israel J. Zool., 20, 41-

51.

10) Luhe, M. (1909): Parasitische Plattwurmer.

I. Trematoden. SuBwass. Fauna Dtl., 17, 1-

215.

11) Madi, M. (1976) : Systematic and morpholo

gical studies on digenetic trematodes from

some aquatic vertebrates of the Azraq area.

M. Sc. thesis. University of Jordan, Amman.

108pp.

12) Mohandas, A. (1979): Studies on the fresh

water cercariae of Kerala VI. Philophthalmid

cercaria, Cercaria sp. R Kerala n. sp. In

dian J. Parasitol., 3, 29-32.

13) Murty. A. S. (1966) : Experimental demon

stration of the life cycle of Philophthalmus

sp. (Trematoda: Philophthalmidae). Curr.

Sci., 35, 366-367.

14) Nasir, P. (1972) : Some aspects of xiphidio-

cercarial classification. Zool. Anz., 189,

382-392.

15) Rao, P. B. and Rao, B. V. (1981) : Develop

mental stages of the Philophthalmus anatinus

Sugimoto, 1928 in the snail. Indian Vet. J.,

58, 525.

16) Saliba, E. K., Lutfy, R. G., and Ismail, N.

S. (1979) : Fascioliasis in Azraq Oasis, Jor

dan. II. Infection of Lymnaea auricularia

with Fasciola gigantica Cobb., 1855 cerca

riae. Acta Parasit. Pol., 25, 51-55.

17) Tchernov, E. (1971) : Freshwater molluscs of

the Sinai Peninsula. Israel J. Zool., 20, 209-

221.

18) Tchernov, E. (1975) : The mollusca of the

Sea of Galilee. Macacologia, 15, 147-184.

19) Ullman, H. (1954) : Observations on a new

cercaria developing in Melanopsis praemor

sa in Israel. Parasitology, 44, 1-15.

(102)



359

■=■"}" (Melanopsis praemorsa)

Naim S. ISMAIL AND Sami K. ABDEL-HAFEZ

(Department of Biological Sciences, Yarmouk University, Irbid, Jordan)

caria melanopsi VIII tU

T C. melanopsi DC fc IT,

(103)




