
Honer: On Hydrobia stagnorum and H. ulvae 7

Some observations on the ecology of Hydrobia stagnorum

(Gmelin) and H. ulvae (Pennant), and the relationship

ecology - parasitofauna

by

M.R. Honer

(Institute for Veterinary Parasitology and Parasitic Diseases,

State University of Utrecht)

INTRODUCTION

MATERIALS AND METHODS

Hydrobia stagnorum (Gmelin).

Specimens of this snail were collected behind the Hondsbossche

Zeewering from two points, in the autumn of 1959 (see Map and

Figure 2). They were taken alive to the laboratory, where they were

observed and later dissected; some specimens have lived in aquaria
there for more than a year.

Hydrobia ulvae (Pennant)
This snail was collected systematically in August I960, on the

Several authors have directed their attention to the trematode

parasites of species of Hydrobia, and their effects on the snail.

MARKOWSKI (1936), M. ROTHSCHILD (1936, 1938, 1938a, 1941,

1941a) and SZIDAT (1943) concerned themselves with either Hydro-
bia stagnorum (Gmelin) [= H. stagnalis (Baster); H. ventrosa

(Montagu)], or with H. ulvae (Pennant) (= Peringia ulvae). REES

(1932) included Hydrobia jenkinsi in her survey of trematode larvae

in Welsh snails, but with negative results. The Hydrobiidae — and

H. ulvae in particular — are interesting objects of study for the

parasitologist, because of their sensitivity for the presence of para-

sites and for the environment in which they live.

Large numbers of H. stagnorum were collected by the author in

the area of the Hondsbossche Zeewering (Province of Noord-Hol-

land) and a survey of the habitats and parasites of H. ulvae was

carried out on one of the Wadden Islands (Terschelling). In addition,
a sample of H. ulvae was obtained from another of the Islands, Texel.

The results of these surveys in the Netherlands are described in this

paper and compared with the results published by the workers men-

tioned at the head of this Introduction.
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mudflats of the island Terschelling, from a series of eight different

„habitats" *) (see below), in the creek known as the „Tweede
Slenk". In addition, a sample of the seaweed Enteromorpha sp. was

obtained from Texel, in which many more specimens of H. ulvae

were found. These were received in October, 1959, and many still

live in aquaria.

Observations were made on both living and fixed material;
drawings and measurements were made whenever possible on living
material. In order to determine infection rates, however, the greater

part of the snails collected from all sources was dissected and exa-

mined under a binocular microscope. In addition, a statistical ana-

lysis was made of the populations studied on Terschelling, to de-

termine the nature of the population and the degree and nature of

infection. This survey will be discussed fully below.

*) The word habitat, when written „habitat" indicates a small area chosen

for surveying, and not the entire habitat itself.

Figure 1. Map indicating the collecting sites of the two species of Hydrobia.
From top to bottom: Terschelling, Texel (Wadden Islands); Hondsbossche

Zeewering (Province of Noord-Holland). Above Hydrobia ulvae, below

Hydrobia stagnorum.
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PART I. Hydrobia stagnorum (Gmelin)

The Habitat.

The largest number of snails was seen and collected from the wide

ditch shown in the photograph (Figure 2, "A"), although there was

a greater density of snails in the smaller, narrower ditch shown at

„B". In this, the snails were found frequently sitting on top of one

another and in general, grouped together in the wetter sections of

the ditch. In "A", however, the distance between individuals was a

question of centimeters. This difference in the crowding of the two

populations will be referred to below.

The size range of the snails was the same from both habitats,

ranging from 2.2 to 6.5 mm long and an average of 2.4 mm in the

breadth. The most frequently occurring lengths were between 5.0 and

5.6 mm. For a full description of the species, the reader is referred

to VAN BENTHEM JUTTING (1933) and FROMMING (1956).
On examination in the laboratory it was found that most of the

snails were overgrown with small seaweeds and ciliates, which

form the special epi-flora and fauna described from this snail by
HOFKER (1930), whose studies were carried out in the then Zuider-

Figure 2. Photograph of the Hondsbossche Zeewering (Noord-Holland),

showing the habitats of H. stagnorum. A indicates a broad ditch, B a

narrow ditch running at the foot of the sea-wall and C, a large open salt-pan.
For further details, see text.
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zee. In addition to these forms, large numbers of hemispherical
bodies were found on the shell and operculum; at first taken to be

of vegetable origin, careful dissection showed that they contained a

larval trematode, and that they were, in fact, cysts. These cysts and

their occurrence were then investigated and it was found that they
contained a monostome cercaria. HARPER (1929), page 195, in des-

cribing the life-cycle of the monostome from freshwater snails,
Cercaria Notocotylus seineti, states that the larva encysts on the

shells of snails belonging to the same species as the host, that the

cysts are found chiefly around the mouths of such shells, and that

snails already infected with rediae rarely bear cysts on the snails.

HARPER (loc. cit.) suggests that the reason for the last observation

can be sought in a physiological disturbance of the metabolism of

the digestive gland, which prevents the formation of the normal

amount of mucus, which, although not essential for the formation of

cysts, may greatly facilitate the process.
These observations by HARPER (loc. cit.) are not fully supported by

this study of the cysts on Hydrobia stagnorum for although cysts were

usually found around the aperture of the shells (and on the oper-

culum), it was not true that infected snails did not carry cysts — in

fact, all snails carried cysts. This difference may be accounted for in

that HARPER (loc. cit) was dealing with a freshwater species of snail

and a freshwater cercaria; the crowding of the populations of H.

stagnorum may also play a role, however, and this will be referred

to below.

A brief investigation was made on the number and occurrence of

the cysts. The two samples shown in the table below were taken at

random from ditches "A" and "B" (see Figure 2).

Mention was made above of the crowding in the smaller ditch

and this appears to be reflected in the Table (Table I). The total

number of cysts on snails in the smaller ditch is much higher than

in the larger ditch and the average number of cysts per snail is

Average number of cysts on operculum, per snail: "A" = 1.22; "B" = 2.95.

Average number of cysts on shell, per snail : "A" = 9.08; "B" = 8.80.

% of operculum cysts of total number : "A" = 11,1; "B" = 20.8.

TABLE I

No. of snails Total no. Cysts on Cysts on Average,
of cysts operculum shell cysts per

snail

"A" 40 412 49 363 10.30

"B" 40 470 118 352 11.75
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higher, in consequence. An interesting feature of this simple survey

appears to be the high percentage of cysts occurring on the oper-

culum. This was further investigated, to see whether this apparently
high percentage was, in fact, significant. By projection of a 5 mm

specimen of H. stagnorum on to millimeter paper, a calculation of

the surface area could be made, allowing for the fact that the object
is a cone; in the same way, the surface area of the operculum of

this snail was calculated. It was found that the latter is about 12.5%

(approx.) of the total surface area afforded by a 5 mm specimen of

Hydrobia stagnorum.

Over the entire population collected from the Hondsbossche Zee-

wering, the percentage of cysts on the operculum was found to be a

little more than 17% (17.3%); statistically it can be shown that no

preference is operating as to the choice of the encysting site.

The simple results will be further expanded in the general Dis-

cussion. These cysts were also found in the laboratory, on the glass
walls of the aquaria in which the snails were kept. The cercaria

responsible was also found free-swimming and later during the dis-

section of the snails. It could be identified as Cercaria lebouri

Stunkard, 1932 (= C. ephemera {nec] Nitzsch sensu Lebour, 1912).
Its description is as follows.

Cercaria lebouri Stunkard, 1932

A trioculate monostome cercaria which closely resembles the

freshwater form described as C. ephemera by NITZSCH in 1807 from

Planorbis corneus. It was, in fact, identified as this by LEBOUR (1912)

and by MARKOWSKI (1936). SEWELL (1922) opposed this identifica-

tion, however, stating (page 40) . . "the form found by her (LEBOUR)

is much smaller than C. ephemera and the alimentary canal of the

redia is much shorter." In agreement with SEWELL, STUNKARD (1932)

proposed the name C. lebouri, under which designation it is now

known. MARKOWSKI (1936) appeared to be unaware of this, how-

ever, for when he described this cercaria from H. stagnorum, he did

so under the original name and claimed it as a first record from this

snail, saying (loc. cit., page 294) „Diese aus einer ganzen Reihe

Siisswassermollusken bekannte Zerkarie ist zum ersten Mai bei Hy-
drobia ulvae, Hydrobia ventrosa und Radix ovata baltica festgestellt
worden." ([Hydrobia ventrosa = H. stagnorum.) The following table

compares the measurements of this cercaria given by STUNKARD

(1932) and MARKOWSKI (1936) with those of the present author.



12 BASTERIA, Vol. 25, No. 1, 1961

Measurement C. lebouri C. ephemera C. lebouri

STUNKARD MARKOWSKI

Total length ±850 690-720 650-780

Body length 450 375-390 410-435

Body width 200 135-210 120-210

Tail length 400-700 300-345 372-660
Tail breadth 50-70 45 ±50

Oral sucker ±50 30-40 X 30-40 ±57

Eyespots,
Diameter 22 & 33 19-24 X 14-24 20-23 X 19-24

From Table II it can be seen that the measurements given by
STUNKARD are higher than those of either MARKOWSKI or the present
author. A study of their descriptions and drawings shows that they
are, in fact, dealing with the same cercaria; in itself, gross size is

no criterion for the determination of species of cercaria, but only
when taken in combination with morphological and other factors.

The cercaria is active and swims rapidly, using a large volume of

water in the laboratory, although this would not be possible in the

smaller ditch shown in Figure 2 („B"). The swimming period is

short, however, a matter of a few minutes. In some cases almost

immediate encystment was observed in watch-glasses, but whether

this is normal cannot be said. Certainly, the large numbers of cysts
on the opercula of H. stagnorum suggests that such rapid encystment

may take place in nature.

Three large and obvious eyespots are present in the form of a

triangle anteriorly. Of the three, the anterior at the apex of the

triangle is the largest (see Figure 3). Scattered pigment granules are

present to a greater or lesser extent over the whole of the body,
tending to obscure the internal structures, with a concentration of

granules in the area between and around the eyespots. Larger, gra-
nular, bodies are also present in the epidermis. There is no pharynx,
the gut opening directly from the mouth and the intestinal caeca

reach to the posterior end of the body, as far as the excretory blad-

der. The latter is simple, consisting of a globular vesicle („oval to

triangular" according to STUNKARD (1932)), with two arms running
forwards to unite anteriorly behind the eyespots. This structure is

well illustrated in a section of the cercaria shown by MARKOWSKI

TABLE II

Comparison of measurements (in µ) of Cercaria lebouri, as given by
STUNKARD (1932) and MARKOWSKI (1936), with those of the present
author.

Measurement C. lebouri C. ephemera C. lebouri

Stunkard MARKOWSKI

Total length ±850 690-720 650-780

Body length 450 375-390 410-435

Body width 200 135-210 120-210

Tail length 400-700 300-345 372-660
Tail breadth 50-70 45 ±50

Oral sucker ±50 30-40 X 30-40 ±57

Eyespots,
Diameter 22 & 33 19-24 X 14-24 20-23 X 19-24



Honer: On Hydrobia stagnorum and H. ulvae 13

(1936, Plate 13 Figure 2). The excretory canal in the tail, suspected

by STUNKARD and figured by MARKOWSKI, has also been seen by the

present author. This canal, unlike the two forward arms of the

excretory system, is not filled with refractory granules.

The rediae were not described by STUNKARD (1932), but three

drawings are given by MARKOWSKI (1936) which show the shape and

structure clearly (MARKOWSKI 1936, Plate 13 Figures 3, 4 and 5).

The latter author describes the redia as
"

.. .ca. 615 /*.
Die Breite der

Redien war jedoch in alien Fallen eine gleiche und betrug ca. 615 /*."
With this last statement, the present author cannot agree, as the

rediae found by him were between 530 and 780 jx long, and not

equal in breadth (460 - 627 /*). Otherwise, the description given

by MARKOWSKI agrees fully. (It is interesting to note that MAR-

KOWSKI's drawings do not give the impression that the rediae are

equal in their length and breadth.) The pharynx of the redia is

rounded, between 50 /t
and 93 g- in diameter and the gut reached to

about four-fifths of the total length of the redia. Three to four

cercariae' were found per redia.

MARKOWSKI (1936) examined 300 specimens of H. stagnorum and

found only 4 infected; specimens from the Hondsbossche Zeewering
showed an 87% infection rate with, in some cases, as many as

Figure 3. Cercaria lebouri Stunkard, 1932.

Figure 4. Cercaria markowskii n. sp. Measurements given in the text.
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300 cercariae per snail, in contrast to 20 - 40 cercariae as found by
MARKOWSKI.

During the first series of dissections a trichocercous cercaria was

observed; later it was seen to be present in large number in the

water of the aquarium where the snails were being kept. A tri-

chocercous cercaria has been described from H. stagnorum, again

by MARKOWSKI (1936) and called by him C. caulleryi. The cercaria

found in this survey differs from that described by MARKOWSKI on

several counts, such that it would appear warranted to give the

author's specimens a new name; C. markowskii n. sp. The description
of this cercaria follows.

Cercaria markowskii n. sp.

Trichocercous cercaria, the tail having a series of bristle-like pro-

jections along its length (see Figure 4) which are arranged in pairs
in contrast to the single, and apparently irregularly arranged bristles

of C. caulleryi Markowski. The body is almost rectangular, with a

slight narrowing just behind the oral sucker and near the eyespots,

of which there are two (cf. C. caulleryi: „Der vollig undurchsichtige

Korper ist am Vorderende verjiingt." MARKOWSKI (op. cit., page

Figure 5. „Habitats” of Hydrobia ulvae from Terschelling arranged according

to decreasing appearance of an unfavourable substratum (see text). The

„Habitats” are numbered according to the description in the text, a/m²
indicates the number of specimens of H. ulvae found per square meter.
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301)). The oral sucker is large and globular and has a pair of lip-
like projections anteriorly. The gut is simple, no trace of a pharynx

having been seen, but the large numbers of cystogenous cells and

their granular contents obscure the internal structures almost com-

pletely. For the same reason, no details of the excretory system could

be made out, although one pair of flame cells was observed near

the oral sucker. The tail as a whole differs markedly from that of C.

caulleryi for not only are the bristles arranged in pairs, but each pair
rises from a slight elevation, while the tip of the tail ends in a

peculiar double bulb (see Figure 4). A central excretory canal runs

the length of the tail, but its course within the bulbs themselves

could not be followed.

Measurements (in p.) of C. markowskii n. sp. (averages of 20 speci-
mens):

Body length: 330 Tail breadth: 34

Tail length: 480 Oral sucker: 59

Body breadth: 127 Eyespots: 17 X 9

No trace of an acetabulum could be found in any of the specimens
examined.

Development takes place in rediae in the hepato-pancreas of

Hydrobia stagnorum (Gmelin). The redia possesses a well-developed

pharynx and a long gut, reaching to about two-thirds of the total

body length. Some 4-5 cercariae were found per redia. Length of

redia 230-270 fi, breadth 60
- 90 ja.

Locality: Island of Terschelling, The Netherlands.

DISCUSSION OF PARASITES OF H. stagnorum (Gmelin)

The two cercariae described above are characteristic of salt or

brackish water conditions (although some members of the Tricho-

cercariae are known from freshwater also). The small ditch in which

the crowded population of H. stagnorum was found was very

brackish, owing to seepage under the sea wall (see photograph, Fi-

gure 2). In the larger ditch „A", the salt content of the water was

lower, probably owing to rainfall and freshwater springs in the

vicinity. It is interesting to note, therefore, that although we are

concerned here with two differing habitats for H. stagnorum, the

same trematode larvae were present in both the large and the small

ditches. This suggests a physiological adaptability in the miracidium

and cercaria of these trematodes which is not encountered in the

similar stages of trematodes employing freshwater snails as inter-

mediate hosts. To illustrate this, a simple experiment was carried
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out with the miracidia of the liverfluke, Fasciola hepatica, in sea-

water of various dilutions, ranging from pure (distilled) water to

100% sea-water (as found in the vicinity of the Hondsbossche Zee-

wering). It was found that these miracidia died instantaneously in

all solutions containing salt, although not in tap or distilled water.

This experiment suggests that the miracidium of C. lebouri has a

different physiological constitution to that of C. ephemera Nitzsch

(sensu Nitzsch) and to that of the miracidium of Fasciola hepatica.
The same is probably true of the miracidia and cercariae of the fresh-

and salt water forms of the trichocercous cercariae.

When H. stagnorum was collected from the smaller ditch (Fi-

gure 2, „B"), there was no standing water in it, although the bottom

was distinctly moist, and it would appear that this ditch is rarely
full of water, and then only for short periods. During these wet

periods, vast numbers of cercariae would be released, in much the

same way as is known to occur with Fasciola hepatica cercariae, and

large numbers of eggs hatch. As a consequence, in a wet period, large
numbers of snails will be infected (they will be active during such

a period) and large numbers of cysts will be formed. A fuller dis-

cussion of these points will be given under the general discussion

below.

(to be continued)


