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Bivalves of the family Unionidae in ox-bow lakes of the Bug River
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Abstract: The occurrence of bivalves of the family Unionidae was analysed in 16 ox-bow lakes of the Bug River (The
Bug River Valley Landscape Park) in the years 2003—2005. One to four species were found in 12 of the lakes. Unio
pictorum (L.) was the dominating species in 5 and Anodonta anatina (L.) — in 3 lakes. Other frequent species were U.
tumidus Philipsson and A. cygnea (L.). U. crassus Philipsson was found in only one of the ox-bow lakes. Most frequent
densities noticed were around 10 ind./m* and the maximum density was over 200 ind./m’.
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INTRODUCTION

The Bug in its middle and lower course is a lowland, naturally meandering river that flows
far from large town centres and is only slightly affected by artificial regulation. It is one of the
last large European rivers which preserved close to the natural status and its valley has high
natural values. The character of the region is reflected by the existence of two landscape parks,
numerous nature reserves and the status of ecological corridor of European importance
(Rakowski et al. 2002). Apart from islands, shoals, steep escarpments, the very common ox-
bow lakes are important elements of the landscape there. With the exclusion of aquatic
macrophytes and birds, ox-bow lakes are poorly known; this is particularly true for aquatic
invertebrates.

Bivalves of the family Unionidae, common in lakes (e.g. Widuto & Kompowski 1968,
Lewandowski & Stanczykowska 1975, Kasprzak 1985, Lewandowski 1991), rivers (Piechocki
1969, 2002, Lewandowski 1990, 1996, Abraszewska-Kowalczyk 2002 and others) and dam
reservoirs (e.g. Krzyzanek 1976, Jurkiewicz-Karnkowska 1989, Dusoge et al. 1999) are the
biggest freshwater invertebrates in Poland. The occurrence of these bivalves in ox-bow lakes is
practically unknown.

This study was aimed at analysing the occurrence of Unionidae in several ox-bow lakes of
the Bug River.

STUDY AREA AND METHODS

The occurrence of bivalves of the family Unionidae was analysed in the years 2003—-2005
in 16 selected ox-bow lakes, most of which were situated in the Bug River Valley Landscape
Park (Fig. 1). The lakes are to a different degree joined with the river — from intensively
flushed to totally and permanently cut-off from the river. Their surface area varied from less
than 0.5 ha to c. 27 ha, and maximum depths — from 1 to 5 m (Table 1).

Ox-bow lakes were sampled with varying intensity. In six lakes samples were collected for
2-3 subsequent years usually three times in a season (i.e. in spring, summer and autumn), — in
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the remaining lakes — once a year. Samples were taken from 2 to 5 sites depending on the
lake’s size. Usually the near-shore belt to the depth of 1 m was the sampling area.
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Fig. 1. Location of the studied ox-bow lakes (numbers as in Table 1).

Quantitative samples were taken with a frame of an area of 0.25 m’ (4 samples per site)
from which bivalves were collected by hand or with the Bernatowicz’s grab sampler of an area
of 0.16 m® (5 samples per site). At low densities of Unionidae these samples were
supplemented with qualitative collections (with bottom drag or active search).

Species, size (measured with the calipers) and age (estimated from annual rings) of
bivalves were determined in situ and live animals were returned to water in the same place
since many species are legally protected. In total 2612 individuals of Unionidae were collected.
Measured dimensions allowed for estimating biomass (wet weight including the shells) based
on earlier numerous data.

RESULTS

Bivalves of the family Unionidae were present in 12 out of 16 analysed ox-bow lakes of the
Bug River. Lakes devoid of these bivalves were usually small (1-3 ha) water basins isolated
from the river course though in a very small ox-bow lake near Prostyn (lake number 5) of an
area less than 0.5 ha as many as three species were found. In the remaining lakes 1—4 species
were recorded. They usually occurred in a near-shore zone less than 1 m deep. Occasional
samplings along cross-section profiles at 0.5 m depth intervals revealed that only the near-
shore zone was inhabited by the bivalves.
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Table 1. The occurrence of bivalves of the family Unionidae in ox-bow lakes of the Bug River.
Number | Number | Density in Fresh
No Ox-bow Area | Maximum | Connection of of the zone of | biomass
(ha) | depth (m) | with the Bug | sampling | unionid | occurrence | (estimated)
sites species | (ind./m%) (g/m?)
1 | Szumin 17.0 1.5 strong 3 4 124 4095
2 | Wywloka 23.0 3.5 strong 5 4 208 4615
3 | Buzysko-Morzyczyn 25.0 2.0 weak 5 4 9 215
4 | Glinki Lake 6.0 no data missing 3 3 56 1330
5 Small Yvater body near <0.5 no data missing 2 3 10 120
Prostyn
¢ | Waterbodynearthe |50 | 0 o missing 2 2 26 885
railway bridge
7 | Borek Lake 5.0 no data missing 2 3 5 80
Small water body near .
8 Rytele $wigckie 1.0 no data missing 2 0 0 0
g |ChamnelnearRytele | ;o | g strong 5 3 30 490
Suche
10 | Wszebory 12.0 1.0 missing 3 3 1 20
11 | Przewo6z Nurski 23.0 5.0 missing 4 3 4 70
12 | Biate Lake 1.5 2.0 missing 3 0 0 0
13 | Zagorze 3.0 no data missing 2 0 0 0
14 | Kielpiniec 2.0 no data missing 2 3 52 2750
15 | Miynarze 2.5 no data missing 2 1 4 280
16 | Bialobrzegi 2.0 no data missing 2 0 0 0

In six ox-bow lakes the density of Unionidae was relatively low (less than 10 ind. per m?),
in two it was extremely high exceeding 100 ind. per m? of the bottom within their zone of
occurrence (Table 1). The highest density exceeded 200 bivalves per m” and biomass was more
than 4.5 kg per m® (ox-bow lake no. 2 — Wywloka). The lakes with highest densities of
Unionidae had open connections with the Bug.
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Fig. 2. Contribution of particular unionid species in ox-bow lakes of the Bug River.
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Unio pictorum (Linnaeus, 1758) dominated in 5 ox-bow lakes, Anodonta anatina
(Linnaeus, 1758) in three and Unio tumidus Philipsson, 1788 and Anodonta cygnea (Linnaeus,
1758) dominated in two ox-bow lakes each (Fig. 2). Unio crassus Philipsson, 1788 (2 live
specimen) was found only in ox-bow lake no. 1 in Szumin. It was most through-flow ox-bow
lake of sandy bottom within the zone of occurrence of Unionidae.

Table 2. The smallest and largest lengths (mm) of Unionidae in ox-bow lakes of the Bug River.

Anodonta Anodonta Unio Unio Unio

No Ox-bow - . ;

anatina cygnea pictorum tumidus crassus
1 Szumin 24-106 - 42-96 32-95 75-78
2 Wywloka 27-115 150 21-97 27-98 -
3 Buzysko-Morzyczyn 33-105 53-155 51-87 58-76 -
4 Glinki Lake 53-78 - 59-87 63-84 -
5 Small water body near Prostyn - 78 46-58 53 -
6 Water body near the railway bridge - 78-130 37-84 - -
7 Borek Lake 51-81 69 51-85 - -
9 Channel near Rytele Suche 50-96 - 43-80 50-75 -
10 | Wszebory 51-85 - 39-57 60-80 -
11 Przewéz Nurski 46-74 80 39-69 - -
14 | Kielpiniec 19-107 73-119 60-91 - -
15 Mtynarze — 134-136 — - -

The biggest A. cygnea were 130-155 mm long (ox-bow lakes no. 2, 3, 6, 15) and 11 years
of age, A. anatina— 105-115 mm (ox-bow lakes no. 1, 2, 3, 14), U. pictorum— 90-97 mm (ox-
bow lakes no. 1, 2, 14), U. tumidus — 84-98 mm (ox-bow lakes no. 1, 2, 4). U. crassus reached
almost 78 mm in length and 7 years of age (Tables 2 & 3).

Table 3. Sizes and age of the biggest Unionidae found in ox-bow lakes of the Bug in the years 2003-2005.

. Length Width Height Age
Species (mm) (mm) (mm) (years) Ox-bow Date
A. anatina 115.0 423 62.2 10 Wywloka 14.07.2003
A. cygnea 155.0 45.0 61.0 11 Buzysko- 25.08.2004
Morzyczyn
U. pictorum 97.5 30.8 41.9 10 Wywloka 13.10.2004
U. tumidus 98.1 30.4 46.0 11 Wywloka 25.08.2004
U. crassus 71.1 29.6 41.9 7 Szumin 11.08.2003
DiscussioN

Densities of Unionidae recorded in ox-bow lakes of the Bug did not markedly differ from
those noted in other freshwater habitats though the values of 50-200 ind. per m* should be
considered very high (Table 1).

In lakes and dam reservoirs bivalves reach the densities of several to several dozen
individuals per m’ In the eutrophic lake Zbegchy (Wielkopolska) Kasprzak (1985) found
16 ind./m” on average. Maximum 7 ind./m* and mean — less than 1 ind./m* were found in Lake
Mikotajskie (Lewandowski & Stanczykowska 1975, Lewandowski 1991). In small lakes along
the Krutynia River (Masurian Lakeland) the highest densities of 100 ind./m? and biomasses of
3.2 kg/m* were noted and in small lakes of the Szeszupa drainage basin (Suwalskie Lakeland)
— 30 ind./m” but usually less than 10 ind./m* (Lewandowski 1990, 1996). Data of Widuto &
Kompowski (1968), who found c. 250 ind./m’® in one of the sites in Lake Kortowskie near
Olsztyn should be considered exceptional.
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In Goczatkowicki dam reservoir several to several dozen Unionidae were found per m* of
the bottom (e.g. Krzyzanek 1989, 1994), and in Zegrzynski dam reservoir their densities did
not exceed 20 ind./m’ (Dusoge et al. 1999).

Adult Unionidae aggregate for reproduction in rivers on relatively small areas forming
shoals, beyond which their densities are practically zero. Piechocki (1969) described in details
such a shoal in the Grabia River. In the Szeszupa River the densities often exceeding
100 ind./m”*and maximum values of 350 ind./m’ (maximum biomass of 7.2 kg/m?) were
recorded (Lewandowski 1990).

High densities and biomasses of Unionidae in ox-bow lakes of the Bug show favourable
habitat conditions prevailing in many of these water bodies. Additional evidence for this is the
relatively large sizes and old age achieved by individuals of particular species, specifically by
protected A. cygnea. That situation is quite different from that in many lakes where the
dwarfing of Unionidaec (Lewandowski 1991, Piechocki & Dyduch-Falniowska 1993) was
observed.

The situation of Unionidae in ox-bow lakes of the Bug River (many species, old animals of
large size, the presence of protected species, particularly of U. crassus, the only Polish species
of the family Unionidae which is strictly protected acc. to European Communities Directive on
the protection of natural habitats and wildlife flora and fauna) indicates the high natural quality
of these water bodies mostly protected within the Bug River Valley Landscape Park.
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STRESZCZENIE
[Malze z rodziny Unionidae w starorzeczach Bugu]

W latach 2003-2005 analizowano wystgpowanie malzy z rodziny Unionidae (skojkowate)
w 16 starorzeczach Bugu, z ktérych wigkszo§¢ znajdowata si¢ na terenie Nadbuzanskiego
Parku Krajobrazowego (Tab. 1). W 12 starorzeczach stwierdzono obecnos$¢ od 1 do 4
gatunkow. Byly to: Anodonta anatina (L.) (szczezuja pospolita), A. cygnea (L.) (szczezuja
wielka), Unio pictorum (L.) (skojka malarska) — gatunek dominujacy w najwigkszej liczbie
starorzeczy, U. tumidus Philipsson (skojka zaostrzona) i U. crassus Philipsson (skojka
gruboskorupowa) — gatunek notowany tylko w jednym starorzeczu. Przewaznie notowano
kilka-kilkanascie skéjek i szczezuj na 1 m’? dna w przybrzeznej strefie zbiornikow.
Maksymalne zageszczenia przekraczaly 200 osobnikéw na 1 m?, a maksymalna biomase
oszacowano na ok. 4,5 kg/m’. Malze osiagaly znaczne rozmiary — w przypadku szczezui
wielkiej byla to dlugos¢ maksymalna 155 mm (Tab. 3). Bogata fauna skdjkowatych
odzwierciedla wysokie walory przyrodnicze starorzeczy Bugu.
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