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ABSTRACT: We report the results of a survey of the
parasites of zebra mussels, Dreizsena polymorpha, at
13 sites in the Moscow—51. Petersburg region during
8-22 July 1993, Mussecls with trematodes were ob-
served at 7 (34%) of the sampling sites, with the fol-
lowing prevalence of infection: adult Aspidogaster, = 1%,
at each of 3 sites; Phyllodistomum sporocysts, < 1%,
at each of 4 sites; and HAucephalus polymorphus spo-
rocysts, 9% at 1 site. Severe infections were only noted
for B. pedvmorphus, which destroyed the gonads of its
hosts. Ciliates in the order Hymenostomatida were ob-
served living inside the digestive gland at 8 (62%) of
the sites, with their prevalence of infection ranging up
1o 100%. Easily distinguishable from commensal cili-
ates in the orders Scuticociliatida and Rhynchodida,
which are found on gills, these ciliates were separable
into either a small or large form. The small ciliate was
oblong 1o round, with a mean length = width of 58 =
45 pm. In contrast, the large ciliate was nearly cylin-
drical and had a mean length = width of 278 = 77
pm. Whereas dozens of the small ciliate could be found
in some mussels, the large ciliates rarely exceeded 10
per host. Whereas both forms were observed moving
ahout in the body fluid between digestive gland lobes,
the small ciliates were also recorded inside these lobes.,
The nature of the symbiotic association of these ciliates
remains to be determined.
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A review of the European literature on the
natural enemies of zebra mussels (Dreissena spp.)
suggesis that predators, in particular, bottome-
feeding fish and diving ducks, can play a buffer-
ing role in their population dynamics. These
predators, however, have only been documented
to cause major reductions in mussel densities in
isolated situations (¢.g., Stempniewicz, 1974 In
contrast to the relative abundance of information
on predators, few studies have attempted to doc-
ument the existence of dreissenid parasites. As
a consequence, the role of parasites in regulating
European populations has remained unclear. In
reviewing European studies, Stanczvkowska
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(1977, p. 303) stated that “*rapid reductions of
[dreissenid] population densities were always ob-
served in dense stocks and it is possible that they
resulted from . . . local invasion of parasites (pos-
sibly protozoan) or diseases or else from a com-
plex of factors related to overpopulation.™ Sim-
ilarly, in commenting on their studies in the Riv-
er Seerhein in Germany, Cleven and Frenzel
(1993) indicated that the importance of parasit-
ism in the population dvnamics of Drefssena
pofymorpha (Pallas, 1771) was largely unknown.
The research described herein was undertaken to
address the need for more comprehensive infor-
mation on organisms parasitic in European
dreissenid populations and specifically reports a
2-wk survey of parasites in northwestern Russia.

Febra mussels (D, polymorpha) were sampled
at 13 locations in the Moscow-St, Petersburg
region during 8-22 July 1993, A variety of hab-
itats were chosen, including canals, rivers. lakes,
and reservoirs (sites A-M, Table 1). Quagea mus-
sels, D, bugensis Andrusov 1897, the other exotic
dreissenid species that has invaded North Amer-
ica, were not observed in the samples and are
known to have a more southeastern European
range (Rosenberg and Ludvanskiy, 1994).

Mussels were collected using a variety of tech-
niques, including wading, snorkeling, scraping
dock supports, and benthic grab sampling. An
average of 216 mussels (range in length: 3-38
mm) were randomly selected from each sample,
and tissues were examined for gross signs of pa-
thology with a stereomicroscope (= 70), If par-
asitism was suspected in these latter specimens
(e.g., abnormal size, shape, and/or color of an
organ), their tissues were further inspected using
a phase-contrast compound microscope (= 450/
= 1,000,

Ten additional mussels from each location were
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Table 1. Locations in northwestern Russia where
Dreivsena polymorpha samples were collected for ex-
amination of parasites,

Dz
of
collec-
tiom  Mum-
in ber
July exam- _

Site 1993  ined* Location

A B 367 Moscow River; 3.4-m depth; Troitse-
Lykowao, in Moscow

B ] 510 Canal sluice N&; 2,8-m depth; in Mos-
COw

C 10 260 Ivankowskoye Feservoir;, 2.0-m depth;
castern end near Bolshaya Yolga
Ranlway Swation; Dubnya; 120 km
north of Moscow

o 11 160 Maoscow River; 4.2-m depth; Rublevo;
1 km west of Moscow

E 12 210 Uchinskoye Reservoir; 2.8-m depth;
Puskino; 14 km north of Moscoow

F 13 210 Klazminskoye Beservoir; 4.7-m depth;
Vodniki Railway Station; 9 km
north of Moscow

G 14 210 Chimkinskoye Reservoir, 2.8-m depth;
northern end at Butakovskl Bay;
near Moscow city limits

H 15 160 Chimkinskoye Reservoir; 3,.2-m depth;
southern end at Rechnoy Vokzal
pier; near Moscow city limils

| 12 260 Udomlya Lake; rocks near shore out-
sude of power station; Vyshniy Volo-
chek; 300 km northwest of Moscow

1 16 106 Volkhof River, dock-scraped at mouth

of river; Novaya Ladoga; 150 km
northeast of 5t. Petersburg
Valdaiskoiye Lake, Valay; 400 km
northwest of Moscow
Vaolkhol River; dock-scraped; Novgo-
rod; 600 km northwest of Moscow
Velikaya River, Pskov; 250 km south-
west of 51. Petersburg

L 21 162

M 22 152

* Includes 10 mussels whose tissues were examined ap =450/
= 1,000 others examined for gross signs of pathology at =7,

randomly selected (mean length [range] = 17 [3-
32] mm), and their organs, irrespective of exter-
nal appearance, were dissecied and tissues mi-
croscopically examined. To avoid contamina-
tion of tissues with microorganisms from the
mantle cavity {e.g., commensal ciliates from ei-
ther the orders Scuticociliatida or Rhyvnchodida,
which dwell on the surface of the gills or visceral
mass), organs were typically dissected only after
gills were removed, and the visceral mass was
rinsed with filtered freshwater from the collec-
tion site.

Trematodes were observed at 7 (54%) of the
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sampling sites. Infections with adult Aspidogas-
ter were found at 3 locations (sites A [1/367], C
[1/260], and D [1/160]). Each infected mussel
harbored a single adult worm that was light pink
in color. At site A, the Aspidogaster was found
immobile and externally attached by its sucker
disk 1o the ventromedial surface of the visceral
mass immediately anterior to the foot. The As-
pidogasier recorded from site C was observed in
the same location on the visceral mass. In con-
trast, the Aspidogaster recorded from site [ was
observed moving inside the gonads of its host,
with its sucker disk appressed to the gonad's sem-
itransparent body wall, Using the key of Bauer
(1987), the latter specimen was identified as A.
limacoides Diesing, 1834 (voucher USNPC No,
#4911 [U.S. National Parasite Collection, USDA-
ARS, Beltsville, Maryland]). The presence of these
aspidogastrids caused no obvious adverse effects
on the dreissenids; infected male and female
mussels were sexually mature.

Infections with Phyllodistommn were found at
4 locations (sites A [1/367], E [1/210], H [1/160],
and M [1/152]). Both male and lemale dreissen-
ids were infected, and sporocysts appeared as flat,
yellow, amorphous bodies embedded in the gill
tissues (voucher USNPC MNo. §4913). One mus-
sel at site E had a total of 100 such sporocysts
distributed throughout its gill lamellag, Except
for the presence of the sporocysts, the gills and
visceral mass in infected specimens appearcd to
be of normal size and color, and production of
sperm and eggs were noted in some mussels.

Bucephalus polymorphus Baer, 1827, the only
bucephalid species known from dreissenids, was
observed at a single location, site L. The prev-
alence rate of 9% (14/162), however, was the
highest noted for any of the trematodes at any
of the 13 sites. The sex of infected mussels could
not be determined because their gonadal tissues
were destroyed by the massive proliferation of
the sporocysts (voucher USNPC No, 84914),
Cercarial development was commonly observed
within the sporocysts. Sporocysts occasionally
were observed projecting from the ponads into
the mantle epithelium lining the shells. As also
observed by Baturo (1977), sporocysts ofien ex-
tended from the gonads into the digestive gland.
While the gonads were severely affected by the
infection, we could discern no adverse affect on
the digestive gland; its lobes appeared as nu-
merous and full bodied, as in uninfected speci-
MEns.

All 3 genera of trematodes encountered in this






