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ABSTRACT

The extent of the overgrowth of Dreissena pelymorpha Pall. on Unionidae was studied in some
Mazurian Lakes. It has been found that the overgrowth was very intense, e.g. in the Mikohjskie
Lake — 859 of the toial number of the exumined Unionidae had D. polymorpha attached to them
and in 359 of the cases the biomass of the adberent 1}, pofymorpha is higher than that of the
overgrowsl Unionidac individual. The extent of the overgrowing of Unionidae by D: polymorpha
is varied at various depths of a lake, in various vears, and various fakes. The laboratory experi-
ments to determine the settling-down preferences of D polpmarpha showed that live Unionidae
and D. polymorpha colonies were preferred as compared with empty shells of bivalves or stones.
None, unfavourable effects of D, polymorpia on Unionidae were observed.

{. INTRODUCTION

Dreissena polymorpha Pall, is a bivalve formisg colonies in the littoral and alse, though to
a smaller extent, in the sublittoral zone of Likes (Stanczykowska 1964). Bivalves of the Unio-
nidae family live, likewise, mainly in the Littoral of the lakes (O kland 1963, Widuto, Kompowski
1968, Lewandowski, Stanczykowska 1975). Due to the sedentary habiis of 0. polymorpha
it Is, many a tinle, mechanically connected with the bivalves of this family, B3, polymorpha aitach
themnselves by means of byssus to submerged solid objects, such as: stones, plant tillers, pieces
of wood. empty shells of molluses, and to live Unionidae, a5 well.

The purpose of the present study was to determine to whal extent Unionidae are overgrown
with D, polymorpha in the Mazuran Lakes and fo define what type of cofreiafions exists between
these animals. :

Though it'is believed generally that mutual relations between Unionidae and D. polymeipha
are competitive {Dussart 1966, Widuto, Kompowski 1968), nonetheless, the problems of
interrelation of these two groups of bivalves were treated as a muatter of minor importance and
often incidentally at the occasion of studies on some other issues {Sebestiyén 1938, Widuto,
Kompowski 1968},

2. MATERIALS AND METHODS

Studies were conducted in the lakes of the Mazurian Lake District. Data on the density of
D. polymorpha populations were obiained (Stafczykowska et al, 1975) and cbservations of
bivalves of the Unionidae family were carried out. as well, The analyses were based on the ma-
terjals collected from the Mikotajskie Lake, four times within the period between May and Sep-
tember, 1972, at 10 sampling stations located at regular distances along the shores of the lake and
representing various types of the littoral zone. The material was collected. at each saropling station,
fitst at the depth of 0.5 m (by hand) and then subsequently at every § m deeper (Le. at the depths
of 1.5 m, 2.5 m, 3.5 m, and so on — by means of & dredgej downwards to the depths at which
practically Unionidae are not found any more. The obtained in this way samples of 395 Unionidac
mndividuals were measured, after preservation in 4 per cent solution of fermalin, than there were
determined their age, live weight {after draining off the water), dry body weight {afier desiceation
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first at the temperature of 60°C. then, after a foew hours at the temperature of 105°C — to a congtant
weight) and the weight of the shell, as well as, the number and live weight (afier draining of the
water) of B. polymorpha anached 1o single Uniomidae individuals.

Additional materials were sampled from other lakes in the Mazurian Lakeland (Sniardwy,
WNiegocin, Jagodne, and Befdany). They were collected only once in summer 1972 by a diver from
one sampling station in each lake, covering alt the various depths at which Unionidae are present.
Samples consisting of 40-60 Unionidae individuals were obtained from each of the investigated
lakes.

In 1974, only once, maferials were collected again from five (the same as previously) sampling
stations in the Mikolajskie Lake by means of a dredge and in effect 47 Unionidae individuals were
obtained from the depth of 1.5 m.

The laboratory experiments, concerning the preferences of I polymorpha in setiling down
on varicus suhstrata, were carried out in 1974 They were conducted in nine 15-litre aquariums.
The first three aquariums contained: 2 live Unionidae individuals, 2 empty shells, and 2 stones,
approximating in size and shape the Untonidae. The next three aguariums comtained: 3 Unio-
nidae and 3 empiy shells, each, and the last three — 3 Uniomidae and 3 stones, each. The bivalves,
shells and stones were distributed evenly in sandy substratum and then the aguariums were filled
with lake-water. Next, into cach of the agquariums, prepared 1n the above-described manner, 100
D, polymorphe individuals were introduced. The animals derived divecily from the lake were se-
parated from the colonies, representing natural age structare ie. containing D. polymorpha indi-
viduals from every age-group. They were put in one by one with great care so as to make them
cover the whole surface of the bottom area, evenly, After 3 days, 20 days, and 2 months following
the putiing in of D. polymorpha into the squariams the places of their settling down were recorded
to determine the number of individuals attached to the Unionidae, to the empty shells, and to
the stones. The experiment was performed fwice.

To supplement the issue of the preferences of D. polymorpha v settling down on various
substrata an additional experiment was carried out in which large [, polymorpha individuals — in
groups of five, empty shells of D. polymorpha — in groups of three. and pebbles — in groups of
three were used as the substratum, which in the aggregate had a surface sirnilar to that of the natural
grouping of D. polymorpha. These experiments were conducted in three repeats each in nine 15-
litre aguariums — into which 120 young D. polymorphe individeals (4-10 mm body length) were
let in and after 20 days the place of their settling down was recorded,

3. RESULTS
A, THE EXTENT OF THE OVERGROWTH OF D. POLYMORPHA ON UNIONIDAE

In the collection of Unionidae sampled in 1972 in the Mikolajskie Lake 85%
of the total number of individuals had D. polymorphe attached to them, mostly
in the siphon region. The Unionidae were overgrown to the smallest extent in the
case of those collected at the depth of 0.5 m (69% of Unionidac with D. polymorpha
attached to them) and to the greatest extent when collected at the depth of 1.5m
(94.5%). At greater depths, farther downwards, Unicnidae were likewise over-
grown with D, polymorpha in a high degree: 2.5m 899, 3.5m — 839/, 45m—
87.59%, and 5.5 m — 919,

The -number of D. polymorpha seltled down on the individual Unionidae was
also very high, averaging 20 specimens per one Unionidae individual. The smallest
number of the attached D. polymorpha was recorded, likewise, at the depth of 0.5 m
{on the average 7 D. polymorpha individuals per | Unionidae individual) whereas
the greatest number was noted at the depth of 1.5 m (on the average 26 D. poly-
morpha individuals) (Fig. 1 A). At greater depths a gradual, regular decrease in the
number of D. polymorpha settled down on Unionidae was observed (Fig. 1). This
type of D. polymorpha distribution corresponds to their distribution in the lakes
(Staficzykowska 1966, Stariczykowska et al. 1975) (Fig. 1 B). The number
of the attached D. polymorpha depends also on the age of the Unionidae and ob-
viously it is greater on the older individuals (Fig. 2).
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Fig. 1. Distribution of D. pofvmorpha in the lakes depending on the depths. A — Distribution

of D. polymorpha overgrowing the Unionidae in the Mikolajskie Lake m 1972 (data from the

present study). B — Densily of the populations of D. polymorpha in varieus lakes (data from the

literature): I -— mean values from 40 Mazurian Lakes, in the sixties (Stanficzykowska 1966):

2 — the Mikotajskie Lake, 1972 (Stanczykowska ot al. 1975); 3 — the Balaton Lake {Hungary),
in the sixties (Staficzykowska 1966)

The regression coefficient (b)Y for Unio tumidus Philipsson (Fig. 2 A) cquals
2.35 (significant at the 5 per cent level), and Anadonta piscinalis Nilsson (Fig. Z B)
it is 7.00 (highly significant at the 0.1 per cent level). As can be seen, the A, pisci-
nglis species is considerably more intensely overgrown with D. polymorpha. The
difference between the two regression coefficients is highly significant at the 1 per cent
level. This results as well from the larger size of A. piscinalls as from the fact that
U. tumidus occurs mainly at the depth of 0.5 m, where D. polymorpha is scarce.
The highest number of the settled down D. polymorpha, recorded in the Mikofajskie
Lake during these investigations, was 99 individuals attached 1o the shell of a 7-year-
old 4. piscinalis. '

Among the attached D. polymorpha the 12-22 mm long individuals were pre-
dominant (60%;), there was also quite a great number of the eldest individuals
over 22 mm leng (over 30 %); the largest D. polymorpha specimens are up to 30 mm
long. The least numerous were, decidedly, the youngest individuals, less than 5 mm
long (about 1%). ) ‘

In 1974 the situation was similar to that in 1972, since at the depth of 1.5m
D. polymorpha were attached to 91.5% of the total number of Unionidae. The
individuals on which D. polymorpha were not aitached were representants of the
youngest age groups 9-26 mm in length). The number of the attached D. poly-
morpha calculated per | Unionidae individual, however, was in 1974 considerably
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Fig. 2. The overgrowth of Unio tumidus (A) and Anodonta piscinalis (B) with D. polyimorpha de-
pending on the age of these molluscs

higher than previously, It was on the average 52 individuals of D. pol vmorpha per
1 individual of Unionidae (the maximum number —— 1323,

Among the other lakes under investigation — the most intensively overgrown
with D. polymerpha were the Unionidac in the Niegocin Lake; the maximum number
per 1 individual amounted to 186 (Fig. 3, No. 6). The least overgrown with D.
polymorpha were the Unionidae in the Beldany Take (Fig. 3, No. 1). As can he
seen in Fig, 3., the degree of the overgrowth is in close conneetion with the density
of D. polymorpha population in the lake. The correlation coefficient is 0.95% and
is highly significant at the 1 per cent level. The directly proportional correlation
between the mean density of b. polymorphe population in the area of its occurrence
in a given lake and the size of its communities was reported by Staficzvkowska
(1964). "Though in the present study only one specific form of D. polymorpha com-
munity, formed on Unionidae, is taken under consideration, nonectheless, this
correlation is very distinctly evident.

This correlation is observed not only in various fakes but also in all places where
the density of D. polymorpha is variable, hence, at the various depths of the lakes,
or when compared in the same lake in different years (Stanczyvkowska 1975).

For a more complete illustration of the extent of D. polymorpha settling down
on Unionidae in the Mikolajskie Lake apart from the number also the weight of
the attached D. polymorpha was analysed and compared with the body weight of
of Unionidae, Out of the total number of Unionidae 59 individuals {15 9,) were not
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overgrown with D. polymorpha. The weight of D. polymorpha overgrowing 198
individuals of Unionidae (50%) was fower than the weight of a single Unionidae
{the mean ratio of D. polymorpha/Unionidae weight is 0.43). In the remaining
138 Unionidae individuals (35 %) the weight of the attached D, polymorpha exceeded
the weight of the individual Unionidae carryiag them (the mean weight ratio is 1.93).

In exireme cases the weight of D. polymorpha was 17 times more than the weight
of A. piscinalis carrying them.
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Fig. 3. Dependence of the maximum number of . polvmorpha overgrowing one individual Unio-
nidae on the density of D. pelymorpha population in the range of their occurrence in the Mazurian
Lakes (data on the density of D. polymorpha by Stanczykowska et al. 1975). 1 — the Beidany
Lake, 1972; 2 — the Jagodne Lake, 1972; 3 _ the Spiardwy Lake, 1972; 4 — the Mikolajskie
Lake, 1972; 5 - the Mikolaiskic Lake, 1974; 6 - the Niegocin Lake, 1972

Usually D. polymorpha settling down on the shell of the Unionidae append
concemitantly with their byssus filaments plant remnants, pebbles, empty shells
of various species of snails or bivalves, etc. Among the affixed animals there were
numerous Hydrozoa, Turbellaria, Hirudinea, Adsellus aguaricus, larvae of Chirono-
midae and Ephemeroptera, Gastropoda, and now and then, molluscs of the Sphaeri-
idae family and many other groups of invertebrate organisms. The specific fauna
dccompanying communities of D. polymorpha overgrowing submerged stones was
described by Dusoge (1966). In comparison with the weight of D. polymorpha
cemmunities attached to Unionidae the value of the biomass of the accompanying

fauna is very small.

B. THE EFFECY OF D, POLYMORPHA ON UNIONIDAE

It seems that stich an intense overgrowth of Unionidae with D. polymorpha
miay have a substantial effect on the growth of Unionidae and all the more so as
D. polymorpha settles down practically only in the region of their siphons. Con-
Stquently, a greater number of the attached D. polymorpha may impede the inflow
of the water into the Unionidae siphons. Moreover, if' one takes into account,
“dditionaly, the fact that D. polvmorpha is also a filtrator feeding on the same kind
of food as Unionidae then one may suggest that the water with seston flowing into

§
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the inlet siphon of Unio or Anodenta overgrown with D, polymorpha may be im-
. poverished in nutrient substances.

To ascertain whether the seftling down of b. polymorphe on
an unfavourable cffect on them special measurements were per
age groups of A, piscinelis, differing in len

the mean dry body weight and the mean weight of the shells of individual

Untonidac has
formed in various
igth one frem another by 5 mm, analyvsing

s intensely

overgrown with D, pelymorpha (dozens of them attached to one Unionidag) —

Group A. Analogical measurements were carried ont in re
Unicnidae not overgrown or only slightly overgrown with D, polymorpha

B (Tab. I). An intense overgrowing with D. polymorpha appeared not to have
unfavourable effect on the m

spect of individuals of
- Groeup

any
can dry body weight of 4. piscinalis {Group A). Us

value quite often exceeded the analogical value of the mean dry body weight of
A. piscinalis from the Group B, On the other hand, a tendency was observed towards

a greater weight of the shelis of individual Un

D. polvmorpha, which means that the thickness of their shells has mereased.
A comparison of the mean length values of t

piscinalis {up to 4-year-old} (Tab.If), In older individuals even

TFable . Comparison of the mean length of the shell of A. piscinalis
intensely overgrown with 0. polymorpha {4) and not avergrown at all {B)

Age-groups of Mumber of analysed

A. piscinalis individuals :
L lyearsy 4 . B A 1 8 |
3 to a7 39.0% XL
4 30 i8 i‘ 49.9%% 56.0%%
1 5 ' 34 g 23 ! 59.0 ; 60.0
6 . 39 ; 12 64,5 65.0
7 é i 10 73.8 ‘ 741

* differences significant at the § per cent level (t-test).

** differences significant at the 1 per cent level,

A distinet effect of the presence of D. polymorpha colony on the examined speci-
mens js sometimes evident in a strong deformation at the posterior (siphon)
part of their shells. In the Mikofajskic Lake the deformation of the shell was found
only i the A. piscinalis species, which has a considerably thinner and more fragile
shell thar other species of the Unio genus. The deformation of the shells consists,
above all, in formation of hollows and bulges on their surface, bending of the shell-
-tdge and a general change of the shape of the siphon part of the shell, as compared
with the normal, typical shells. On the specimens with deformed shells a particularly

dreat number of the settled down D. polymorpha was recorded. This phenomenon,
}

owever, is not very comnion — in the whole material under examination merely

he shells of A. piscinalis shows an
ishibiting effect of D. polymorpha on the growth of the voung age groups of 4.

a great number
A4 of the attached D. polymorpha does not inhibit the process of growth.

ionidae intensely overgrown with
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8 individuals were found with such deformations and the comparisor of their weight
with that of the individuals of the same body length but less strongly overgrown
with D. polymorpha showed onice more that the attached D. polymorpha, apart
from a slight effect on the increase in the weight of the shell, did not exert any marked
effect on the body weight of 4. piscinalis.

Similar deformations were also observed in the case of D. polymorpha. This
occurs in the individuals found in deeper layers of the densely packed colonies and
the deformations are caused by a constant, mutuzal squeeze between the neigh-
bouring individuals (Wiktor 1969).

C. PREFERENCES IN THE SETTLING DOWN OF . POLYMORPHA

Among different notions concerning the mobility of D polymorpha the pre-
vailmg opinion is that mainly young individuals are moving around. It is quite
obvious that the motion of the individuals living deep-seated within a community
and forming strong byssus interconnections is rendered difficult, D, polymorpha,
however, being able to dissolve byssus filaments retains its ability to move around
in the older age, as well, which is evidenced in the ohservations of the aguariums
or in simple field experiments. A series of tests were made by means of submerging
various substrata.in the lake. For instance, a brick was placed at the bottom of
the Mikolajskie Lake, at the depth of 1.5 m, and in the course of two months (from
May to July) over 100 b, polymorpha individuals have settled down on it, In the
greatest part (56 70) these were young individuals up to 12 mm in length, never-.
theless, there were also present the oldest individuals — over 20 mm in length
(630). Thus, D. polvmorpha may remain mobile and change its settling places prac-
tically throughout its whole life.

It is known from the literature that young postweligers are settling down on
various substrata, selectively, and that some kinds of the substrata are preferential
(Walz 1973). About the adult individuals nothing is known as regards this matter,
To make sure whether there exists a preference in settling down of the adult D.
pelymorpha on the bivalves of Unionidae family, as compared with other hard
substrata (such as, empty shells of Unionidae and stones) a series of laboratory
experiments was carried ounf.

The observations showed that D. polymorpha setiles down more frequently
and in greater numbers on live Unionidae than on emply shells or stones {Tab. 1I).
The readings recorded after 2 months were different from the results obtained
after 3 days and 20 days following the introduction of the examined D. rolymorpha
into the aquariums, so they show motility during the whole stay in the aquariums.
If one takes under consideration those cases in which a greater number of I, poly-
moipha, i.e. more than i3 individuals, were attached to a store, an empty shell,
Unio or Anodonta, then it hecomes evident that in case of stones this occurs only
in 5.7% of cases in relation to the total number of readings (the highest rumber
of the settled down D. polymorpha was 21 in case of empty shells of Unionidae —
in 9.0% of cases (the maximum number of D. polvimorpha — 24): whereas in case
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of live Unionidae the percentage amounted to 28.8 % (the maximum of the attached
D. polymorpha was 36).

In case when Unionidae are replaced by aggregates of laree individuals of D.
polymorpha, its empty shells and pebbles (Tab. IID), then, likewise, D, polymorpha
settles down mainly on live specimens used as substraium (at the outmost 35 indi-
viduals per 5 D. polymorpha). On the empty shells and on the pebbles D, polymorpha
are settling down less intensely {at the outmost 12 individuals per 5 shells, each,
or per 3 pebbles, each). The results of this last experiment proves that an already
well-formed colony may exert an attractive effect on the single individuals of D.
dolymorpha,

Table HE Setiling down of . polymorpha on various substrata in the experimental

aguarioms
Mean number of D. polymorpha
© Duration of settled down on:
[ experiments ; ; . T
! . live Unionidae | the s‘hel.}s of ; the stones
‘ i Unionidae {
3 days 10 f 7 6 !
20 days ! i0 : 7 - | 5
2 months i i3 6 ! 9
D. polymeorpha . D, polymorpha | pebbles
: colonies shells ! ‘
20 days 14 3 4

4, DISCUSSION

An abundant overgrowth of Unionidae with D. polymorpha in great numbers
was observed by various authors. For instance — in the Kortowskie Lake (Ma-
zurian Lakeland} D). polymorpha was found on 41 % of the total number of Unionidae
individuals (Widuto, Kompowski 1968). As a matter of fact, many cases of
a4 much more intense overgrowth of Unionidae with D. polymorpha were described.
Wagner (1936) reports that up to 1000 specimens of the settled down D. poly-
morpha may be found on an individual Anadomia cygnea L. Several hundreds of
D. polymorpha individuals are attached to cach of a few specimens of Unicnidae
collected from the Balaton Lake (Hungary) and photographed by Sebestyén
(1935). The data from literature, observaticns from the Mazurian Lakes, as well
as the laboratory experiments, indicate alike that D. pelymorpha prefers to use as
a substratum live bivalves, both, the Unionidae and the already formed cclonies
of D. polymorpha, as well.

Giving a careful consideration to the causes of this phenomenon the motility
of Unicnidae should be taken into account {some slight mobility was observed
even in the experimental aquariums), owing to their ability to move around they
have greater possibilities to get in touch with D. polymorpha than with still objecls
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or motionless substrata. It seems that mobility of Unionidae may have a substantial
sigmficance for D. poelymorpha setiling down on them — it may render casier for
D. polymorpha to find better environmental conditions in various seasons of the vear.

In the Mikolajskie Lake, stones — another kind of the substratum suitable for
D. polymorpha — are found in the shallow places, which at a low water-level and
freezing of the water in the lakes in winter, many a time deep downwards to the
depth of scores of centimetres, certainly does not create favourable conditions
for these animals, Aquatic plants are a relatively short-lasting substratum. On the
other hand, in deeper places of the lakes with muddy bottom Unionidae may'be
practically the only hard substratum available for the settling down D. polymorpha
individuals,

Bivalves from the Unionidae family live from a few to several years and during
all that time they are exposed to the setthing down of D. polymorpha, which is evi-
denced by the fact that the number of the settled down D. polymorpha is proportional
to the age of 4. piscinalis.

All these aspects may, therefore, play some role in the mass-overgrowth of
live Unionidae with D. polymorpha.

it seems, however, that besides all that the regions of the siphons are as a settiing
place exceptionally favourable for D. polymorpha from the trophic point of view.
As results from the field observations in case of the Unionidae overgrown with
D. polymorpha only 10 a small extent single specimens of D. polymorpha are settling
down close to the edge of the shells, just round the siphons, though there is plenty
of room nearby. Therefore, likely enough, it is not only a guestion of a hard sub-
stratuin.

In the present considerations one cannof rule out a possibility of some advan-
tages, which the Unionidae overgrown with D. polymorpha may benefit by, e
something of the kind like directing a stream of watler with seston by D, polymorpha
colenies making it more easily accessible to the Unio or Anadonia species. In the

(%{ present ivestigations no radically negative effect of D. polymorpha was observed
in relation to the entire populations of Unionidae. Solely, a slight negative effect
on the growth in length of the shells of younger individuals was observed (Tab. ),
these animals, however, were Tor abvious reasons (small size and short life-lime)
least frequently overgrown with D. pofymorpha (Fig. 2). Even in the individuals
with deformed shells, to which D. polymorpha colonies were moest certainly attached
for several years, it was not possible to detect any marked differences in their weight,
as compared with individuals of the same body length but considerless intensely
overgrown with D. polymorpha.

If the seitled down D. polymorpha would impede mechanically the inflow of
food for the overgrown individuals of Unionidze then, as it seems, in such situation

Unionidae could filirate more intensely and for a fonger time. The phenomenon
of a more intense filtration at a lower concentration of the accessible food was
previously observed in some other bivalves, such as: D. polymorpha (Micheev

1966) and Spheerivm cornzim L. (Mitropolskij 1966). Therefore, the food intake

by Unionidae, overgrown and non-overgrown with D. polymorpha, may be similar
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in guantity, hence, no differences were observed in the body length or body weight
of these two groups of Unionidae,

Thus, it seems that between the bivalves of the Unionidae family and D. poly-
morpha settled down on their shells the arising interrelations do not have necessarily
a competitive character or at least are not thoroughly base on competition. Pro-
bably, it would be possible to find other types of correlations between tham (e.g.
neuntrality, commensalism, or else protoco-operation).

5. SUMMARY

In the Mikotajskie Lake, as well as, in the four other Masurian Lakes (Beldany, Jagodne,
Niegocin and, Sniardwy) the occurrence of the phenomenon of the mass-overgrowth of bivalves
of the Unionidae Tamily with Dreissena polymorpha Pall was investigated. 1t has been determined
ihat in the Mikotaiskie Lake, in 1972, 85% of the total number of the examined Unionidae had
D. polymorpha attached to them, on the average 20 individuals per one Unio or Anadonta. In
35% of Unionidae the biomass of the attached D. polymorpha was higher, often many times higher,
than the biomass of the specimen overgrown with themi.

The extent of the overgrowth of Unionidae with D. polymorpha is different at various depths
of the lake (the highest at the depth of 1.5 m), in various lakes and in various years and is pro-
portional to the density of D, polymorpha population at a given depth, at a given water body and,
a given year.

A raarkedly distinct unfavourable effect of an intense overgrowth with D. pelymorpha on the
body growth and body weight of Unionidae, to which they were attached, was not observed.

Laboratory experiments were carried out to ascertain the preference of D. polymorpha in
settling down on various substrata. kIt was demonstrated that live Unionidae and already formed
D. polvmorpha colonies were preferential — empty shells of the bivalves and stones were less in-
tensely overgrown, :

A hypothesis was set forth that the interrelations between D. polymorpha and Unionidae do not
have necessafily a competitive character.
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6. STRESZCZENIE

W Jeziorze Mikofajskim oraz w 4 innych jeziorach mazurskich (Beldany, Jagodne, Niegocin,
Sniardwy) stwierdzono wystepowanie zjawiska masowego opanowania malizy z redziny Unionidae
przez Dreissena polymorpha Pall. Okreslono, ze w Jeziorze Mikolajslim w roku 1972 859, wszyst-
kich Unionidae mialo na sobie przytwierdzone D. polymorpha, $rednio po 20 osebnikdw na Unio
fub Andonta. U 359 Unionidae biomasa osiadlych D, pelymorpha przewyzsza, czesto wielokrotnie,
biomase opanowanego przez nie osobnika.

Stopien opanowania Unionidae przez D. pelymorpha jest réiny na réznych gigbokosciach
(najwickszy na glebokosci 1.5 m), w rdznych jeziorach i w rdznych latach i proporcjonainie zalezny
od Hezebnodei D. polymoerpha na danei glebokosci, w danym zbiorniku i w danym roku.

Nie stwierdzono aby intensywne opanowanie przez D. polymorpha wplywalo wyraZnic nie-
korzystnie na wzrost 1 cigzar cliala Unionidae,

Wykonano eksperymenty laboratoryine nad wybidrczodeia osiedlania sie D. polymorpha na
roznych poediofach. Proferowane okazaly sie zywe Unionidae 1 uksztaltowane kolonie D. poly-
morpha, stabiej zasiedlane byly puste muszle malzy i kamienie.

Wysunigto hipoteze, ze stosunki panujace miedzy D. polymoerpha a Unionidae nie muszg mie
charakteru konkurencji.
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