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Abstract

Dreissena polymorph@nhabits about 46.5% of the bottom area in Lakgi®. It is most abun-
dant in the northern part of the lake and spordigicacurs in its southern part. The average
density of the zebra mussel is 891 individuafsivhile its wet weight is 1374 g/min the set-
tled areas the density of the zebra mussel redctgsbindividuals/ rh
There were presently established 7 age-groups @dm6+. The highest number of specimens
occurred in the age-groups between 1+ and 3+, winddowest number - in the groups 0, 5 and
6+. Strong eutrophication and pollution of Lakebi® on its southern side, combined with sedi-
mentation of the extensive amounts of seston chmidy the Ptonia and Regalica rivers, do not
create favourable conditions for developmenbodissena

D. polymorphaplays a very positive role in the lake ecosysthrough its biofiltrating
action, contributing thus to an increase of waterity and to limitation of phytoplankton devel-
opment through cumulating nutrients in its biomass.
Electrophoretic analysis of 9 enzymatic loci rdedastrong polymorphism of the studied popula-
tion of the zebra mussel: percent of polymorph@ {d00, mean number of alleles in locus —
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3.4, coefficient of expected heterozygosity peutm the population, & 0.335, percentage of
separate genotypes - 69%, in this number uniquetgees - 58%. A very strong scattering of the
alleles was stated within the entire populationeéth aggregation, on average, 90% of the spe-
cimens have a separate genotype.

Each of the five defined groups Bf. polymorpha representing profiles 1-V, respectively, had
similar genetic composition. The values of the gersmilarity among the studied groups of the
zebra mussel ranged from 0.96 to 0.99.

Key words: Dreissena polymorphalistribution, age composition, ecological role,
enzymatic polymorphism

INTRODUCTION

Dreissena polymorphéPall.), or the zebra mussel is a species whichben acci-
dentally introduced to Poland along with a coelatgCordylophora caspigPall.)
and a crustacea@orophium curvispinunfSars.) from the Ponto-Caspian drainage
basin in the 19tkeentury (Urbaski 1957). Mass occurrence of the zebra mussel in
the brackish waters of the Odra River estuary weagaled as early as 1896 by
Randt (Wiktor 1969)Dreissenaunlike CordylophoraandCorophiumplays a posi-
tive ecological role, in the water bodies of the®River estuary, through biofiltra-
tion and bioaccumulation. It utilizes overabundalnytoplankton as its food, creat-
ing in this way a rich food base for various ansndbr example, crayfish Or-
conectes limosugRaf.), crabs Eriocher sinensidMilne-Edwards, birds fulica
atra (L.), and also economically important fishes, likach Rutilus rutilus(L.) and
eel, Anguilla anguilla(L.) (Peczalska 1961, Orzechowski 1966, Wiktor 1969, Pie-
sik 1974, Stempniewicz 1974, Szlauer 1974 andc2tkowska 1977).

The biological and ecological role Bireissenain the water bodies of the
Odra River estuary were studied, to name only a feywWiktor (1969), Hodyl
(1980), Swierczyhski et al. (1986), Janicki (1994), Piesik and Grodzicka (unpu
blished data).

Lake Dabie, where the present studies on the zebra mwgselconducted,
is a brackish-water basin of 56 knit is naturally divided into two major parts:
Dabie Duze (about 49 ki) and Dibie Mate (about 7 kA) (Fig. 1). Water volume
in the lake equals 0.168 Rrand its average depth - 2.8 m. It is supplied ey t
waters of the Regalica River - the eastern braridcheoOdra River, by the Plonia
River, and streams. Due to periodic backwater efBhltic brackish waters through
the Szczecin Lagoon and the Daga (the latter being a part of the Odra River),
Lake Dabie has been considered a tertiary estuary (Tad&jeat al. 1990). Lake
Dabie is used for transportation (barges) and figlsetit also constitutes a conven-
ient site for leisure activities for the Szczeciatropolis.

D. polymorphain Lake Dibie was hitherto studied by Piotrowski (1991),
Zielinski and Wachowiak-Zieliska (1992), Piotrowski and Ochman (1993), and
Janicki (1994). The aim of the present work ishte distribution of the zebra mus-
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sel in hbie Dwe Lake, determine its abundance, age compositiot, genetic
structure.

MATERIAL AND METHODS

Studies on the occurrence B%. polymorphan Lake Dybie were carried out from 1
to 17 August 1988 (Fig. 1). The zebra mussel wéleated along five profiles tra-
ced on a east-west line. A total of 71 samplestaisn. Each sample consisted of
three autonomous sub-samples.

The material was gathered on the bottom of the laking a Van Veen
sampler of the area of 0.062.nThe samples were strained through 1-mm mesh,
the mussels were separated and subsequently stindibd laboratory. Length of
the mussels was measured, to the nearest 0.5 nmm, aislide caliper. Age of the
mussels was determined through readings of theahnimgs on their shells. The
wet weight was determined based on the standaves diy Wiktor (1969). Addi-
tionally, for comparative purposes, the biomasshefselected samples was deter-
mined, to the nearest 0.01 g, using a laboratolgniba. Abundance and wet bio-
mass (with water enclosed in the mantle cavitythefsamples was related to £ m
of the bottom. Based on the data of Wiktor (196%) Staiczykowska (1977) the
filtration potential ofD. polymorphaand amounts of calcium carbonate as well as
phosphorus and nitrogen compounds accumulatederbithmass of the mussel,
were estimated.

The occurrence constancy factor, or frequency clisence ofD. poly-
morphaon the bottom of the lake was calculated usingdhewing formula:

n
C%=—100
"N

where:
n—number of samples with. polymorpha
N—total number of samples BX. polymorphaaken

Description of the profiles traced in Lakatie (Figs. 1, 2):

Profile I- about 2870 m long, with 9 sampling sitesntervals of some 320 m.
Profile 1l- about 3850 m long, with 15 samplingesitin intervals of some 260 m.
Profile 111; about 4180 m long, with 15 samplinges in intervals of some 280 m.
Profile 1V; about 3600 m long, with 25 samplingesitin intervals of some 145 m.
Profile V; about 2500 m long, with 7 sampling sitesntervals of some 360 m.
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Fig. 1. Dreissena polymorphdistribution in Lake @bie.
I-V: Profiles. Marked areas denotes the preseheelira mussel.



AT-1 sojyod uo uonnquusip nydiowsjod puassiaicf ¢ g

Al a1yoid

O T N T S {s
PR J_\ oa‘ r.._xnwﬁ__,. @._1_, @mﬁu@c\ @
- - -2
| |
o SESERLY — 1]
{w)

11 2[yoid
- ] i)
- s ou )
99090 P 21T 002 PPy
U] {
Hi
S

111 3[yoid
i - ) I8
L] e R RO RO
preetePE¥Eeey
| i _
- b ——— . i
7 aman |
/ I}
s
1
[w]
[ Ayoid

3 woos 05k 0
[ cw/pui 0001 dl 1
[ W/pWQOl> O 1,
[ ouassiak] Yoe| 0], W A !
- k. ,
- uonelg % ]
- v
- PgL AT
5 L 1
2 C ]!
e I = L)

f]

29



At the time of the mussel sampling, pH was measLifee surface water reaction
of the lake was studied on 81 sampling sites atbegsame profiles (Fig. 1) in Au-
gust 1988. Also the water transparency was studiddigust 1988, using a Secchi
disk (30 cm in diameter) on 50 sampling sites, glbprofiles (Fig. 1).

For the electrophoretic the zebra mussel studias sampled from five
transects on 17-19 April, 19-21 June, and 6-7 J881. The samples were taken
from 12 sites. At five sites a single scoop wa®tgakvhile at seven sites the bottom
was scooped twice. A total of 19 samples was takech of the samples consti-
tuted part of the aggregation (colony) of the zehtessel.

Ten individuals of the mussel from each samplesvaralyzed electropho-
retically. The following 8 enzymes were studiedogphoglucomutase (PGM) leu-
cine aminopeptidase (LAP), glutamate-oxaloacetatesaminase (GOT), esterase
(EST), isocitrate dehydrogenase (IDH), phosphogamuoerase (PGI), malate de-
hydrogenase NAD-dependent (MDH), and malic dehyelnage NADP-dependent
(ME). Electrophoretic analysis of the above-mergbenzymes as well as genetic
interpretation of the acquired electrophoretic mitgpes were conducted in a simi-
lar way as it was presented in the works of A&Hi et al. (1996) and Sorokat al.
(1997). Statistical calculations were performechgsihe following formulas (ac-
cording to Nei 1972, with exclusion of Ghiest):

Coefficient of expected heterozygosity in locushia population:
n
H=1- _21 p’

where:
p—frequency of 1 allele in locus H in the population
n—number of alleles in locus H

Mean value of the coefficient of expected heterozjty per locus in the popula-
tion:

n
‘ZlHi
— 1=
H,= .
where:
H—value of H in 1" locus
n—number of loci
Genetic similarity:
m
B El Pix Py

l N

J (Z P2)(Z.PY)
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where:

px—Tfrequency of T allele in population x
py—frequency of ! allele in population y
m—number of alleles

Chf#? test for nominal scale:
1 & (Nl,niz - Nzr]il)z

Chi* =
N;N, i=1 (nil + r\z)

where:

N;—abundance of first population

N>—abundance of second population

ni1, no—frequency of 1 allele in locus in the first and second populaticspec-
tively

k—number of alleles

RESULTS

Distribution of D. polymorpha in Dabie Duze L ake
Dreissenainhabited the bottom of the lake unevenly, whicasvevident from its
constancy of occurrence (C) in the collected sampiteounting to 46.5% (on aver-
age) (Figs. 1, 2; Table 1). It was the most abunhaathe northern part of the lake
in the profiles | and Il (88.9% and 80.0%, respasii; Fig. 2). In the profile 1lI, the
abundance of the mussel decreased, compared podfile | by 75.6% (Table I). In
this profile, the mussels were encountered onlthén coastal zone, on the depths
from 1.8 to 2.5 m (Fig. 2, profile IIl). In profil&/, the abundance dd. polymor-
phaincreased a number of times, compared to prdiileThe zebra mussel inhab-
ited mainly the eastern part of this water bodyg(F, profile 1V), with the con-
stancy of occurrence (C) equaling 44.0%. Presehdbeozebra mussel was not
stated in the southern part ofilide Duze Lake in profile V. The values of the wet
weight of the mussel in the studied profiles wenespnted in Table I.

The analysis of the material collected frombi2 Dwe Lake revealed the
occurrence of shells of de@teissenaall over the bottom and in the upper layer of
the sediments of the entire lake.

Shell length of D. polymorpha in the individual profiles

In the material collected, length of the shell wasveen 4 and 35 mm. The
range of the shell length in the respective prefilwas as follows: profile I: 4-32
mm, profile 1: 4-35 mm, profile Ill: 10-35 mm, amofile IV: 6-34 mm. Percent-
age composition of the respective length class&r@itsenan the studied profiles
was presented in Fig. 3. The following shell-lengihges were predominant in the
respective profiles: 17.0-17.9 mm in profiles 1-{l0-12%), 19.0-19.9 mm in
profile IV (13.0%).
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Table |
Abundance, wet weight and occurrence constancyofD) polymorpha
in the studied transects in Lakalie.

_ A_bl_mdance
Profile s:rcr)m. Icl)rf1 individuals/nf — An average wet (g/: )
No. npling B an average in weight in_g/m 0
sites range X places of oc-
curence
| 9 0-4754 2620 2958 4764.1 88.9
Il 15 0-4205 1167 1975 1359.8 80.(
11 15 0- 892 93 700 117.2 13.3
[\ 25 0-4615 574 1304 631.0 44 (
V 7 0 0 0 0 0
71 0-4754 891 1734 1374.4 46.5

Age structure of the D. polymorpha population

In the age structure of the zebra mussel, a titakeven age groups was
distinguished (from O to 6+). The percentage sludrthe zebra mussel in the re-
spective age-groups in the studied profiles is show Fig. 4. It can be concluded
from this data, that a substantial part of the aebussel population in Lakeabie
is composed of specimens of the age-groups betiveemd 3+. A smaller share in
settling the bottom devoid of macrophytes had spens of the age-groups 0 and
5+. The least abundant part of the population cbegdiof the older specimens rep-
resenting the age-group 6+ (0—4.5% of the popuiatim profile Il there were no
juvenile specimens of the age-group 0.

Water transparency
Due to a strong phytoplankton blooming, maillicrocystis the visibility
of the Secchi disk was in the range of 0.7-0.9able II).

Water pH
Mean values of the water reaction in the individuansects were as fol-
lows: profile | - 8.5, transects: 11 - 7.8, Il - B IV -8.3, V- 7.7.

Genetic structure of the population of D. polymorpha

Based on electrophoretic analysis of the 8 enzyenedal of 9 enzymatic
loci was distinguished (Table I11). There were fr@to 6 alleles in each locus. The
average number of alleles in locus in the studmgoufation ofD. polymorphafrom
Lake Dabie was 3.4. In the majority of loci there was atiele that exhibited sub-
stantially higher frequency than the remaininglafie The value of the expected
heterozygosity coefficient (H) in the analyzed lags relatively high due to higher
number of alleles occurring in the loci. In theil&stl and Pgil, the frequencies of
the two most frequent alleles were similar, whiebulted in the highest values of H
in those loci (0.503 and 0.617, respectively).
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Fig. 4. Age structure dd. polymorphan profiles I-IV

Table Il

Abundance and occurrence constanc opolymorphan selected areas of the
Odra River estuary during summer season

Abundance in individals/m An
An Range of | average
Sampling average| Visibility | visibility Sgrc]g{:r’]‘cc; Filtra-
sites rande + |inplaces| of Secchi of C tion Reference
9 X of disk Secchi %) *)
oceur- (m) disk 0
ence (m)
Stgp;r;/lcka Grodz_icka
.| 0-4754 | 1984 3223 0.9-1.2 1.1 65.4 10| (unpublished)
(Szczecin
Lagoon)
Or\c,icr)zzggfa Swierczyhski
.| 44-6354| 952 1704 0.3-1.2 0.8 56.0 78| etal.(1986)
(Szczecin
Lagoon)
Dabie
Duze 0-4754 890 1734 0.7-0.9 0.8 46.5 27 own datg
Lake
Dabie
Mate 0-2960 177 670 0.4-0.9 0.7 22.7 134 Janicki (19p4)
Lake
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Table Il
Frequency of alleles, mean value of the coefficadréxpected heterozygosity in
locus H and in locus of populatiorstdnd average number of genotypes in locus
in population oD. polymorpharom Lake Dybie

Frequency of H Average number of
alleles genotypes in locus
0.842
0158 0.266 2
0.932
0.068 0.126 2
0.879 0.212
0.121
0.932
0.021 0.129 3
0.047
0.477
0.518 0.503 3
0.005
0.674
0.026
0.292
0.008
0.368
0.487
0.077
0.068
0.705
0.245
0.027 0.441 7
0.005
0.018
0.729
0.134
0.008
0.024
0.045
0.060

Alleles

Pgm1l

Lapl

Lap2 3

Gotl

Estl

ldh1 0.458 5

Pgil 0.617 7

Mdh1

A WNRPPWONRERPPRWONRPROWONERIWONEINERINERINE

Mel 0.444 10

oOUh WNE

w
~

X H 0.335 4.67

The average value of the expected heterozygoséificent per locus in the popu-
lation (Hs) was very high and reached 0.335. The least Variakre loci: Lapl -
0.126 and Gotl - 0.129 (Table 1ll). The number ehatypes in the respective loci
ranged from 2 to 10 and it was 4.67 in average. [dhest number of genotypes
occurred in the loci Lapl and Pgml - two genotylmesach, while the highest
number - in the loci Mdhl and Pgil - seven genddyipeeach. Locus Me had 10
genotypes. The number of genotypes in locus inettatong with the increase in
the number of alleles in locus (Table III).
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Only because of the concurrent analysis of eadiviglual for 8 enzymes,
was it possible to determine a combined genotypasidering 9 enzymatic loci.
A total of 131 separate genotypes were distingdisiraong 190 of the specimens
studied. Numeric distribution of the genotypes lie population studied was as
follows: among 131 separate genotypes, 21 occuaredmber of times (2 to 9
times), while the remaining 110 were unique genesypThe percentage of the
separate genotypes, expressed with G% coefficiast&@% (131/190), while that
of the unique genotypes GI%—0.58 (110/190).

The scattering of alleles in the population wateesive and it increased
with the increase of alleles frequency. The alletggesenting the highest frequen-
cies in individual loci were present in all aggrégas. The alleles of lower fre-
guencies occurred in the majority of aggregatidusv-frequency alleles occurred
in few aggregations only a (Fig. 5). Each of 19raggtions studied was polymor-
phic concurrently for 6 loci out of 9 analyzed. Sowf the loci namely: Mdhl,
Pgil, and Idhl were polymorphic in each aggregatidnle locus Me - in 18, Lap2
-in 10, Pgm - in 9, Lapl - in 8, Est - in 5, andtGin 4 aggregations.

Frequency of alleles and genotypes in the aggmuatvere subject of
fluctuations, caused probably by a small nhumberamdlyzed individuals from a
given aggregation.

Very extensive genetic variability was stated amdmg specimens com-
posing aggregations. In each aggregation there weraverage 9 separate geno-
types out of 10 analyzed individuals. Only in pifiV, aggregation 9b had as few
as 5 separate genotypes (Table V).

Table IV

Genotype variability oD. polymorphaspecimens in aggregations.

Number of studied specimens in aggregation N = 10

Profile | N 80 Profile Il N 50
aggregations: aggregations:
1/a 10 5/a 9
b 10 b 9
2/a 9 6/a 10
b 10 b 7
3la 9 7/a 10
b 9
4/a 10
b 8
Profile Il N 10 Profile IV N 30
aggregations: aggregations:
8/a 8 9/a 10
b 5
10/a 7
Profile V N 20
aggregations:
11/a 10
12/a 10
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The studied population of the zebra mussel waatively homogeneous
genetically. Usually the same alleles of simil&ginencies occurred in the analyzed
profiles (Table V). The profiles compared in thepect of individual loci exhibited
extensive genetic similarity with exclusion of tleeus Pgi (Fig. 6). In locus Est,
the value of this similarity exceeded 0.99, whilddcus Lapl - 0.98, loci Lap2 and
Me - 0.97, locus Got 0.96, locus Mdh - 0.94, loBgsn - 0.92, locus Idh - 0.90, and
in locus Pgi - 0.75. In locus Pgi, the lowest vadfigenetic similarity was 0.78 and
it occurred between the profiles Ill and V.

Based on CRicalculations, statistically significant differerscén alleles
frequency in five transects in relation to the doling enzymatic loci were demon-
strated: Idh, Pgm, Got and Lap2. In locus Idh thdifferences concerned the pro-
files I and IV, while in locus Pgm - | and Il, | dnV, | and V, in locus Got - | and
IV, locus Lap2 - | and Il (Table VI). The profilemalyzed in respects of all enzy-
matic loci also exhibited close similarity. The wa$ of genetic similarity coeffi-
cients for the studied transects were between#n@d.99 (Table VII, Fig. 7).

Table V
Frequency of alleles @. polymorphain five profiles of Lake Bbie

Loci Alleles Profile | Profile Il Profile 111 Profile IV Profile V
N 80 N 50 N 10 N 30 N 20
Pgm1 1 0.725 0.900 0.900 0.930 1.000
2 0.275 0.100 0.100 0.070 0.000
Lapl 1 0.925 0.940 1.000 0.970 0.850
2 0.075 0.060 0.000 0.030 0.150
Lap2 1 0.813 0.940 1.000 0.900 0.900
2 0.187 0.060 0.000 0.100 0.100
Gotl 1 0.975 0.900 1.000 0.770 1.000
2 0.025 0.040 0.000 0.200 0.000
3 0.000 0.060 0.000 0.030 0.000
Estl 1 0.463 0.500 0.500 0.500 0.450
2 0.537 0.500 0.500 0.500 0.500
3 0.000 0.000 0.000 0.000 0.050
Idh1 1 0.587 0.780 0.750 0.584 0.850
2 0.000 0.020 0.000 0.133 0.000
3 0.400 0.190 0.250 0.283 0.150
4 0.013 0.010 0.000 0.000 0.000
Pgil 1 0.381 0.300 0.200 0.400 0.525
2 0.425 0.520 0.800 0.550 0.400
3 0.100 0.100 0.000 0.050 0.000
4 0.094 0.080 0.000 0.000 0.075
Mdh1 1 0.637 0.710 0.750 0.834 0.750
2 0.318 0.210 0.200 0.133 0.200
3 0.019 0.050 0.000 0.000 0.050
4 0.013 0.000 0.000 0.000 0.000
5 0.013 0.030 0.050 0.033 0.000
Mel 1 0.719 0.660 0.750 0.870 0.725
2 0.119 0.200 0.200 0.083 0.075
3 0.006 0.010 0.000 0.000 0.025
4 0.025 0.040 0.000 0.000 0.025
5 0.056 0.050 0.050 0.000 0.050
6 0.075 0.040 0.000 0.050 0.100
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Table VI
Values of CHi test of the analyzed loci &f. polymorphaor five profiles

of Lake Dybie
Profiles Profiles

Mel | I I \Y \% Estl | Il 1] \Y \Y

| 0.000| 2.422( 1524 3.718 1.0Q7 | 0.0p0 0.169 0.p5.12 | 4.041
I 2.422 | 0.000| 0.993 5.798 2.643 Il 0.169 0.000 0Q.Q 0.000| 2.569
I 1.524 | 0.993( 0.000 3.032 2.388 1] 0.042 0.0p2.00D ( 0.001| 0.539
\Y, 3.718 | 5.798| 3.034 0.000 3.741 \Y/ 0.12 0.0p0 @.000.000( 1.559
Y, 1.007 | 2.663| 2.38§ 3.74L 0.0Q0 V| 4.041 2569 0.h33559| 0.000
Mdh1 Gotl

| 0.000| 3.603[ 1.609 5.44p 2.1§9 | 0.0p0 5.205 0.p%8.583| 0.509
I 3.603 | 0.000| 0.624 2.498 0.636 Il 5.205 0.000 86.) 5.518| 2.149
I 1.609 | 0.622( 0.000 0.34 1.493 1] 0.296 1.0B6.00D [ 2.774| 0.001
\Y, 5.442 | 2.498| 0.349 0.000 2.592 IV| 12.5988.518| 2.774| 0.00Q0 5.33p
Y, 2.189| 0.636[ 1.493 2.592 0.0Q0 V| 0.5p9 2.149 0.p®L330| 0.000
Pgil Lap2

| 0.000| 1.247( 5.419 4.21p 2.895 | 0.0p0 4.168 2.p40209| 0.86
I 1.247( 0.000| 3.241 3561 4.411 Il 4168 0.000 20.6 0.432| 0.345
I 5.419 | 3.241| 0.000 2.119 4.437 1 2240 0.6p9.00D [ 1.079| 1.069
\Y 4212 | 3.561( 2.119 0.000 4.212 1V 1.209 0.432 7%9.0 0.000( 0.000Q
\Y 2.895| 4.411 4.437 4.21p 0.0Q0 V| 0.6 0.345 1.069000( 0.000
Idh1 Lapl

| 0.000| 7.603[ 1.044 11.8354.849 | 0.000f 0.104 0.804 0.741 1.0p9
I 7.603 | 0.000| 0.454 5.876 0.811 Il 0.107 0.000 3.6 0.364| 1.477
I} 1.042 | 0.455( 0.000 1.68 0.447 1] 0.804 0.6B2.00D ( 0.307| 1.667
IV [11.835| 5.876| 1.688( 0.00Q 4.81p v 0.791 0.3p4 0.307 0.pa0403
\Y 4.849( 0.811| 0.447 4.81p 0.090 V| 1.0p9 1.477 1.667403( 0.000
Pgml

| 0.000| 5.726( 1.431 5.35p 7.051

I 5.726 | 0.000| 0.000 0.209 2.194

I 1.431 | 0.000( 0.000 0.094 2.069

\Y, 5.359 ( 0.209| 0.094 0.000 1.441

Y, 7.051| 2.154 2.069 1.46{L 0.0Q0

Table VI
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Values of genetic similarity coefficients Bt polymorphabetween
five profiles of Lake Bbie

Profiles | 1] I \Y \%

| 1.000 0.980 0.966 0.970 0.977
Il 0.980 1.00d 0.987 0.975 0.986
Il 0.966 0.987 1.00d 0.969 0.965
\Y 0.970 0.975 0.969 1.000 0.968
\% 0.977 0.986 0.965 0.968 1.00(Q




Profile

0.960 0.965 0.970 0.975 0.980 0.985

Genetic similarity

Fig. 7. Grouping oD. polymorphafrom profiles I-V, according to 9 enzymatic
loci, using the UPGMA method, based on the valdegnetic similarity coeffi-
cients.

DISCUSSION

As presently stated, the distribution Bf polymorphaon the bottom of
Dabie Duze Lake was not homogeneous (Fig. 1). The obsenaatibn of the con-
gregations oD. polymorphain the northern and eastern part of the lake nfighe
been caused by the sandy or sandy-muddy bottonforeéd with dead shells of
mollusks, as well as by its gentle drop. In thetsern part of @bie Dwe Lake,
living mussels were not encountered, which mightehlaeen an outcome of large
amounts of seston brought by the Regalica anddtienentation of detritus due to
deceleration of the current in the lake. In thmafithrough water body, sediment
itself extensive amounts of seston, also in thepeegart of the lakeDreissena
occurs sporadically on the bottom, covered witickhayer of detritus, and only as
an epizoic form settlindinodonta Due to a relatively low depth of the water body,
waves - induced by strong winds-cause elevatiothefdetritus up to the water
column. The other factor contributing to the reparssion of the detritus is the
impact of the propellers of the barges navigatimg ¢hannel. Periodic changes in
the water level in the entire Odra River estuarprapching 80 cm (Majewski
1980) limit the occurrence dreissenain the most shallow parts of Lakealbe.
Organic and inorganic pollutants carried in byweters of the Regalica and Ptonia
in a specified and adverse way influence the deweémt of the zebra mussel in
this area. It can be presumed that those contamsieve the most extensive im-
pact in the southern part olabie Dwze Lake, where they are intensively deposited
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in the sediments. These assumptions are confirmpettido absence of alive speci-
mens of the zebra mussel in this part of the |ake. pollutants brought to the lake
undergo sedimentation resulting from the decelemadif the water current. Subse-
guently, they undergo a self-purification procehbs, latter becoming stronger in a
northward direction. Because of the convenient isatesand the advance stage of
the water purification procesBreissenafinds the most convenient conditions for
its development in the northern part of the lakeisTs evident from its abundance,
wet weight and occurrence constancy factor (C) edicg 80%. High degree of
eutrophication of the waters of Lakeylidle caused by the constant process of nutri-
ents inflow, mainly from the Regalica creates caneet conditions for excessive
phytoplankton growth. In summer, the latter was hated by blue-green algae
(93000 colonies/th- MicrocystisaeruginosaKiitz, andOscilatoria - 55000 colo-
nies/n?; Piesik, unpublished data). A substantial parthef phytoplankton consti-
tuted also diatoms 53000 colonied/ffihe remaining taxa constituted between 1 to
5 thousand cells/m Phytoplankton, mainly blue-green algae are cairiewith the
waters of Regalica, and after the current slowsrdowthe lake, they rapidly de-
velop blooming intensively in the warmer seasonthefyear. Despite the biofiltra-
tion performed byDreissena the abundance of phytoplankton increases in the
northern part of the lake. It is confirmed by highl with values reaching 9.9,
which can be attributed to the intensive photosgsith Strong alkalization of the
water creates favorable conditions for outbreakalkdline disease posing a threat
to hydrobionts in this number and also to the zehtssel (Piesik 1992a). High
reaction of the water, exceeding pH 9.0 occurreduily 1986 on some 7% of the
lake area (Piesik, unpublished data), to cover 12%ugust 1988. High-degree
eutrophication of Bbie Duze Lake (up to 1.2 mg P-ROTadajewsket al. 1990) is
also confirmed by the water transparency readirgisguSecchi disk (Table II).
Stanczykowskaet al. (1983) noticed, that the abundanceDogissenawas lower in
those Masurian lakes which contained a higher aunaton of phosphorus. The
presence of pollutants may be in the future theseai the zebra mussel retreat also
from the northern part of the lake, as was the gatlee 1980s in the Great Lagoon
- a part of the Szczecin Lagoon.

Significant impact of pollutants and eutrophicatimanifests itself while
comparing the abundancefeissenan Dabie Duze and @bie Mate lakes (Table
I). It is evident from the recalculation of theegent data and those of Janicki
(1994), that the average abundancédofpolymorphain Dabie Male Lake is five
times lower, compared to the abundance of this etussDabie Duze Lake, while
the average wet weight is as much as 10 times lower

It is evident from the data contained in TablgHht in the selected areas of
the Odra River estuary, the abundanc®ddissenadecreases with the decrease of
the visibility of Secchi disk.

Dreissenaas an important species in the benthos commuhDgbie Dwe
Lake plays a positive ecological role, not onlytle bottom area, but also affects
the pelagic zone. In the course of its activityotlygh processes of biofiltration,
biosedimentation, and bioaccumulation, eeissenacontributes to the elimina-
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tion of seston, and mineral substances from thenvaarticipating in the creation
of the bottom sediments and contributes to creaifche rich food base utilized by
a number of animal species (Orzechowski 1966; ilPEX2b; Szlauer 1974; Wik-
tor 1969; Wéniewski and Dusoge 1983).

In the process of biofiltratiorDreissenaeliminates seston from the water,
especially phytoplankton - excessively developingd poorly utilized by planktonic
animals. Elimination of the mass-growing blue-gredgae probably limits their
toxicity and inhibits dangerous alkalization of thaater. Water clarity increase,
through elimination of seston, may contribute taleviing of the phytobenthos
range, which declines along with poor water viipil The filtration potential of
Dreissenais diversified in the respective parts of the ORiaer estuary (Table II),
which is dependent on a number of factors. Lakbi® being a natural retention
reservoir for certain part of the Odra River waterschanges its volume 50 times a
year (Mikulski 1974). This explains why despite #ignificant abundance and the
biomass ofDreissenaand its extensive filtration potential, the effedtits action
concerning water clarity is hardly noticed in LaRebie in connection with mass
development of phytoplankton and meaningful watahange. In the process of
bioaccumulationDreissenain Dabie Dwe Lake accumulates 28420 t of CaLCO
560 t of nitrogen, and 129 t 0£®s. Accumulation of the nutrients in the biomass
of Dreissenalimits the amount of the nutritive salts accessiti phytoplankton
which in turn limits its development. This influegecthe process of eutrophication
reversal of the water column (Piesik 1992b). Thevabmentioned data indicate the
multilateral positive action oD. polymorphaon the biotope and biocoenosis of
Dabie Dwe Lake.

The electrophoretic studies revealed tbatissenafrom Lake Dibie is
strongly polymorphic. This population is also relaly homogenous genetically,
because there were no differences in the genetictste of the zebra mussel col-
lected from the five profiles in different partstbk lake. It is then justified to treat
D. polymorphain Lake Dibie as a homogeneous population of the panmictde sy
tem of reproduction. Eutrophication increases ike_Babie and periodical inflows
of brackish waters, as well as a continuous redaodt D. polymorphaabundance
in this area, particularly visible in its southgrart have not hitherto caused changes
in the genetic structure of this population.

Genetic structure of the analyzed aggregations fuifferent parts of the

lake was similar and the differences concerned thrdyalleles of low frequencies.
It can be presumed, that strong genetic variabdftyhe studied population, com-
bined with the lack of spatial variability are tresult of biological features of this
mussel, in particular: the production of extensiwenbers of gametes, external
fertilization, free-swimming veliger larva and ramd pattern of larvae settlement.

The population of the zebra mussel from LakgiB is similar in its ge-
netic composition to the other populations of 8pecies, inhabiting relatively clean
and periodically salt-free environments (Ziski et al. 1996). It is very likely, that
the populations oD. polymorphaexhibit high genetic homeostasis, which along
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with its extensive polymorphism constitute a widkagtive potential of the studied
species contributing to the increase of its disdabilities.
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