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ABSTRA CT. A to tal of 5600 Melanopsis praemors" (L.. 1758) snails were collected 
from two sta tions near EI-Maqaren at Yarmouk Ri ver. Jordan during the peri od 
from May 1982 to March 1984 . Of these 6 .04% were infec ted with larval tre matodes 
which included nine different types of cercariae : Cercaria mclanopsi I through VII. a 
tailless cercar ia. and Cercaria levanrina 5. Ove ra ll infection ra tes of M. praemorsa 
with larval trema todes varied seasona lly and three pca ks ha ve bee n observed. The. 
first was during Se pt ember-October. the second during Janu ary. a nd the third during 
M ay -June. The most abunda nt type o f la rva l trematodes was th e ta illess cercaria and 
exhibited th e same seasona lit y as the total infection. The appearance of you ng snails 
(3-6 mm lo ng) d uring July 1983 may in d ica te th at M . praemorsa reproduce s at least 
once a year . The heavy rai ns and nood ing during February 1983 has drastically 
affected the sna il population at one of thc sta tio ns. Th e rela tionshi p be tween the 
density of snai ls and the infection ra tes with la rval trematodes is discussed . 

Melanopsis praemorsa (L., 1758, Buccinum) is a conically elongated, dark-brown 
to black prosobranch snail which may exceed 2 cm in length. This snail is widely 
prevelant in freshwater bodies of the Mediterranean (Tchernov 1975, and Brown 
and Wright 1980) . In Jordan , it is one of the most abundant snails present in ponds, 
springs, streams , and rivers (Schutt 1983) . Therefore, it is to be expected that this 
snail may act as an intermediate host for digenetic trematodes . Ismail and 
Abdel-Hafez (1983) reported the occurrence of 10 different types of cercariae: 
Cerc2ria melanopsi I through VII, a tailles cercaria , a pleurolophocercous cercaria, 
and Cercaria le vantina 5 in M. praemorsa collected from Yarmouk River. This 
snail was also found infected with larval trematodes , in Yarkon , Palestine (Ullman 
1954) , Megiddo springs, Palestine (Lengy and Stark 1971), Azraq Oasis , Jordan 
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(Ismail et ai. 1983, and Ismail and Abdel-Hafez 1984) , and in Savanda Stream , 
Turkey (Tareen 1976). 

The aim of the present study is to examine the habitat and the population 
dynamics of this snail in Yarmouk River, and to investigate the seasonal variation 
in the infection rates of this snail with various types of larval trematodes. 

Material and Methods 

Study Area 

Yarmouk River runs in a deep valley that separates Jordan from Syria and 
connects westerly with the Jordan River. A locality map of the study area is given 
by Abdel-Hafez and Ismail (1983) . Snails were collected from two stations near 
El-Maqaren , Makhadah (referred to here as M) and south of Makhadah (referred 
to here as SM) (Fig. 1) . The former station is called Makhadah because the water 
of the river slows down and runs in a coil form. The latter station is about 75 m 
south of Makhadah and the water runs smoothly but fast (Table 1). The edge of the 
M station is rocky with crevices containing thin layers of mud, while the edge of the 
SM is muddy with pebbles and small stones. 

Fig. I. A photograph of Yarmouk River showing Makhadah (M) and South of Makhadah (SM) stations 
from which MeJanopsis praemorsa snails were collected 
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Table I. Characteristics of water a nd sediment at both sampling stations during 1983 and 1984 

Makhadah South Makhadah 

Parameter 
Mean±SE* Range Mean±SE* Range 

Dissolved Oxygen (mgO,/L) 10.0 ± 0.41 8.3-129 10.0 ± 0.43 8.3-12 .8 

Water Acidity (pH) 8.5 ± 0 .07 7.8-):U 85 ± 0.07 7.7-8.7 

Salinity (ppm) 148 ± 7.7 115-199 137 ± 7.6 109-176 

Percent organic carbon 0.66 ± 0.24 0.13-1.8 0.84 ± 0.13 0.11-1.81 

in sediments 
Current velocity (mlmin) 437 ± 3.6 19-65 91.8 ± 4.7 56-112 

* Standard error. 

Sampling 

A total of 2227 and 3373 Melanopsis praemorsa snails were collected from M 
and SM, respectively . Snails were collected quantitatively using a 0.1 m2 quadrate . 
A total of 5-10 samples were collected periodically at each station during 1982 
(May, September and October), 1983 (January, March) and then monthly from 
May 1983 to March 1984 . 

Duplicate water samples were taken at each station during each sampling 
period made in 1983 and 1984 for salinity and pH determination. Similarly, another 
sample was taken, using BOD bottles, for dissolved oxygen measurements, and 
was fixed with manganous sulphate and alkali-iodide-azide using Winkler's method 
(Strickland and Parsons 1968). All water samples were transferred back to the 
laboratory within one hour, in containers containing ice. Moreover, duplicate 
sediment samples were collected for oganic carbon determinations . These were 
kept frozen until the time of analysis. 

The current velocity at each station was estimated during each sampling period 
by determining the time elapsed for a floating object to travel between two fixed 
points along the river. Air and water temperatures were also measured . 

Laboratory Analysis 

The length of snails was measured , using a caliper, to the nearest mm on the 
same day of sampling. Examination of snails for cercariae was carried out as 
described by Saliba et al. (1978). Observations, measurements, and examination of 
larval trematodes recovered were made as described by Ismail and Abdel-Hafez 
(1983). 

The salinity of water samples was determined chemically by titration with 
silver nitrate (Strickland and Parsons 1968). The dissolved oxygen was determined 
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by treating the fixed water samples with sulphuric acid and titrating them with 
sodium thiosulphate using Winkler's method (Strickland and Parsons 1968). The 
organic carbon of the sediment was determined using the potassium dichromate 
technique (Holme and Mcintyre 1971). 

Results 

Physical and Chemical Parameters 

The salinity, acidity, and dissolved oxygen of water at both M and SM stations 
were similar (Table 1). The salinity averaged 148 and 137 ppm at M and SM, 
respectively. The water at both stations was slightly alkaline (pH=8.S) and 
contained 10.0 mg 02/L. The organic carbon content of the sediment from SM 
(0.84%) was not significantly higher than that at M station (0.66%). The current 
velocity at SM (91.8 em/sec) was faster than at M (43.7 em/sec). The air 
temperature in the area was lowest during January 1983 (11°C) and the highest 
during July 1983 (33°C) (Fig. 2). The water temperature was also lowest during 
January 1983 and 1984 (16°C) and highest during June, July, and August 1983 
(25°C). 
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Fig. 2. 	 Air and water temperatures at both sampling stations , Makhada h and South Makhadah during 
January to December 1983 and January to March 1984 . 
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Density of M. praemorsa Snails 

In general, the density (no. of snails/O.1 M2) of M. praemorsa was higher at 
SM than M (Fig. 3). The highest density found (91) was during January 1983 at SM. 
The heavy rains and flooding during February 1983 have almost eliminated this 
snail from SM. Thus, few snails were collected from this station during March and 
May 1983. More snails were found during June 1983. After that the density of 
snails have increased (a maximum of 57 during February 1984) but was not as high 
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Fig. 3. 	 Density of Meianopsis praemorsa snails at Makhadah and South of Makhadah stations during 
January to December 1983 and January to March 1984: bars indicate standard errors. Note: 
flooding occurred during Feb. 1983. and no sampling was done during April 1983. 



292 Nairn S. Ismail and Sam; K. Abdel-Hafez 

as before the flooding. The effect of flooding on M. praemorsa density at M was 
not drastic. In this station, although the density of snails has increased from 12 
during January 1983 to 20 after flooding (during March 1983) the snails showed a 
sluggish movement and did not appear to be as active as before flooding. Thus, the 
density has decreased to 11 and 4 during May and June 1983, respectively. After 
that, the density of snails has increased to pre-flooding levels. 

Population Dynamics of M. praemorsa 

The relative abundance of various size classes of M. praemorsa snails has been 
examined during the period from January 1983 to March 1984 (Fig. 4). The length 
of snails ranged from 3 to 27 mm. About 50-80% of the snails had a length of 13-18 
mm during January-June 1983. The peak size during this period was 15-17 mm. A 
group of young snails (less than 10 mm) appeared during July 1983 and represented 
about 45% of the total population. Thus, two groups of snails, young (peak size 7-8 
mm) and old (peak size 16-17 mm), were present during August 1983. As M. 
praemorsa snails grew in size, the ratio of the 7-8 mm snails decreased gradually 
and represented less than 5% during December 1983 and after. This was 
accompanied by the appearance of new peak sizes for the young snails (10-12 mm) 
and for the old snails (19-21 mm) during October to December 1983. During 
January to March 1984, however, there was no clear separation between the peak 
size of young and old snails. During this period, the majority of snails were 12-21 
mm. This snail distribution pattern was close to that observed during January 1983 
in which the majority of the snails were 13-18 mm. 

Larval Trematodes of M. praemorsa 

A total of 5600 snails were collected from both stations. Of these, 338 (6.94 %) 
were infected with larval trematodes. Nine different types of cercariae were found 
from this snail: Cercaria melanopsi I through VII (Ismail and Abdel-Hafez 1983), a 
tailless c~rcaria (Ismail et al. 1983), and Cercaria levantina 5 (Lengy and Stark 
1971). The total infection rate was not significantly higher at M (6.6%) than SM 
(5.7%). The highest infection rate was 16.4% at SM during March 1984 (Fig. 5). 
However, the infection rate was generally higher at M than SM. A total of 10% or 
more of the snails collected from M station were infected during May and October 
1982, January and September 1983, and January 1984. The infection was low (less 
than 3%) at M during March, August, and December 1983, and February 1984. 
The infection rate of snails collected from SM during this study did not exceed 8%, 
except during March 1984 when an infection rate of 16.4% was observed. 
Moreover, none of the snails collected during March, May, June and July, 1983 
was infected. 

Figure 6 shows the seasonal variation of infection rates of M. praemorsa with 
various types of cercariae. The tailless cercaria was the most abundant. It was 
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Fig. 4. Relative abundance of various size classes of Melanopsis prae morsa snai ls during 1983 and 1984 
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Fig. 5. Seasonal variation of the overall infection rates of Melanopsis praemorsa with larval trematodes 

during May. September and October 1982 . January to December 1983, and January to March 
1984. 

encountered in snails from M station throughout the study period except for 
August 1983. High infection rates , (5% or more) were found during May 1982, 
October 1983, and January and March 1984. At SM, however, the tailless cercaria 
was abundant during September 1982 (4.4%) and October 1983 (6.0%). None of 
the snails collected from SM during March to July 1983 was infected. The 
pleurolophocercous cercariae (Cercaria melanopsi VI and VII) were abundant 
only in snails fom M station. High infection rates (4 % or more) were found during 
October 1982 and June and September 1983. At SM few snails (less than 1%) were 
infected with these cercariae during October 1982 and September 1983. The 
highest infection rate (12.4%) with xiphidiocercariae (C melanopsi, I, II , and III) 
was during March 1984 at SM station . During other sampling periods, however, the 
infection rate did not exceed 2 .5% at this station. At M station, high infection rates 
were found during May 1982 (4.9%) and January 1983 (4.6%) . The infection rate 
with the microcercous cercaria (C melanopsi V) was generally low at both stations. 
The highest infection rate was 2.2% during September 1982 at M station. The 
brevifurcate lophocercous cercaria (C melanopsi IV) was found in snails from M 
station during 5 sampling periods only. The highest infection rate was 2.5% during 
October 1982. At SM this cercaria was found during 7 sampling periods. The 
highest infection rate was 1.5% during September 1982. The infection with the 
longifurcate cercaria (Cercaria levantina 5) was less than 1.1 % at both stations. It 
was found only during 5 sampling periods at M and SM stations. 
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Discussion 

Population Dynamics of M. praemorsa 

The density of M. praemorsa was generally higher at SM than M throughout 
the study, except during March and May 1983 following the heavy rains and 
flooding during February 1983 (Fig. 3). This may be due to the abundance of 
aquatic vegetation at SM. Tchernov (1975) reported that the abundance of the 
rock-dwelling prosobranches (e .g. Melanopsis which is exclusively herbivorous) in 
Lake Tiberias was due to the high plant productivity of the littoral zone. Hence, a 
positive correlation may exist between the density of the rock-dwellers and the 
nutrient content of the water. Nelson and Scott (1962) reported that the riffles in 
the stream (as at SM) are the sites of primary production, while the pools (as at M) 
are the sites of primary production, while the pools (as at M) are the sites of 
decomposition. Thus, it is to be expected that more food is available for M. 
praemorsa snails at SM than M. Other possible contributing factors that could 
account for the observed differences in the population dynamics between the two 
stations include predation, physical and chemical properties of the two sites. The 
physical and chemical properties of these two stations have been dealt with 
elsewhere (see introduction and Table 1) . Several species of Cyprinid fishes 
including Barbus canis, B. longiceps, Capoeta damascina and the catfish Ciarias 
lazera have all been recorded from the two stations (Dr. A. AI-Absi , personal 
communication) but no attempt to compare between the degree of the predatory 
behaviour of these fishes in the two sites has been made. 

It is apparent that M. praemorsa snails reproduce at least once a year (Fig. 4). 
The appearance of young snails during July 1983 may indicate that the actual egg 
deposition occurred 2-3 months earlier during April-May 1983. Tchernov (1975) 
reported that M. praemorsa usually begins to spawn in Lake Tiberias in Mid-April. 
Tchernov noted additional egg laying during August. However, the number of eggs 
recovered was low. No attempt to collect the eggs of this snail has been made. 
Moreover, the youngest snails which were collected throughout the study were 3 
mm long indicating that this is probably the size of the hatchlings. Egg laying of M. 
praemorsa during August cannot be confirmed in this study. This is because young 
snails (3-6 mm long) were collected during July through November 1983. Thus, it is 
not clear whether these young snails developed from eggs which were laid during 
Mayor those laid during August. 

Larval Trematodes of M. praemorsa 

Three peaks in the level of infection of M. praemorsa by larval trematodes 
have been observed at M station (Fig. 5) . The first was during September-October, 
the second during January, and the third during May-June. Similarly 3 peaks have 
been observed at SM, the first was during September-October, the second during 
January and the third during March. Many workers (as reviewed by Eramus 1972) 
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have referred to seasonal variation in the level of infection by cercarial stages in 
both marine and freshwater snails. In general, two periods of high incidence occur, 
one at late Spring (May) and the other in late Summer (September to October). 
The high infection rate observed during September-October may be due to the 
appearance of young M . praemorsa snails during July which may have contacted 
the infection then. Several other factors may affect the seasonal variation in 
infection rates. These include: environmental factors such as temperature and rain 
which may affect drastically the snail population; and the availability of definitive 
hosts. Thus, it is rather difficult to explain, for example, the infection peak during 
January 1984 with the facts that low infection rates were recorded one month 
earlier (December 1983) and one month later (February 1984). 

The highest infection rate among various types of cercariae of M. praemorsa 
was with the tailless cercaria, which belongs to a group of cercariae named 
Mutabile by Sewell (1922) . These cercariae may develop into trematodes belonging 
to family Monorchiidae (Yamaguti 1958). These trematodes may utilize a fish as a 
definitive host. The availability of the definitive host at both stations may indicate 
that the differences in infection rates may be due to the changes in the snail 
population at both stations . Thus, similar seasonal variation was noticed at both 
stations, except during March to July 1983 following the flooding which has almost 
eliminated the snail population at SM. Similar pattern of seasonality was observed 
with the xiphidiocercariae at both stations, except that there was no peak during 
June. The seasonality of the pleurolophocercous cercariae was different from that 
of taiUess cercaria and xuiphidiocercariae. The seasonality at M station resembled 
that reported in the European countries with two peaks, one during June and the 
other during September to October. At SM, however, the infection rate was too 
low to draw conclusions. This may indicate that the availability of the definitive 
host was not the same at both stations . This is because the pleurolophocercous 
cercariae develop into trematodes belonging to the family Heterophyidae (Dawes 
1968) which may utilize a homiothermic vertebrate as definitive host. It was 
noticed that M station is more accessible to animals than SM, and the fecal matter 
of various animals was seen at M station. The infection rates with other types of 
cercariae was too low to draw conclusions. 
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