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Abstract

Basing on results of measurements of total concentrations of magnesium and calcium in surface
and near bottom water of the river Odra estuary (at stations located in Roztoka Odrzaniska, Great
Lagoon and Wicko Lake) between 1991-1993 an attempt was undertaken to quantify the relation
between the magnitude of the observed Mg*',,, and Ca®*, concentrations, monthly mean river flow
(Q, — measured in Gozdowice) and sea level in the Pomerantan Bay (readings from the mareograph
in the mouth of the river Swina to the Pomeranian Bay). It was found out that magnesium concen-
trations are most affected by the mean flow of the river Odra and the strongest relation (the magni-
tude of correlation coefficients and the highest statistical significance) was obtained between the
total concentration of Mg?* ., and the mean @, in the month of measurements and the two preceding
months. The variations in sea level in the Pomeranian Bay, which can be used as an indicator of
saline seawater inflow into the estuary, influenced the studied concentrations only in the southern
part of the Great Lagoon.

INTRODUCTION

The estuary of the river Odra comprises the following water bodies: Pomeranian Bay
- characterised as the [-order estuary, Szczecin Lagoon together with the straits of the
rivers Swina, Dziwna and Piana - the ll-order estuary, and Roztoka QOdrzanska, in-
cluding Domiaza strait and the mouth sections of the western Odra and Dabie Lake -
the I1l-order estuary. The presented classification was based on the mixing degree of
fresh and marine waters.

The mineralisation of water in the I-order estuary. i.e. in the Pomeranian Bay
(salinity 7.5-8.0%o, chlorinity 4.0-4.5%o) is uniform with the salinity of the surface
water in the southern Baltic Sea (Demel 1974) and it is stable. However, in the [I-
and [lI-order estuaries, transformed fresh/saline water is transported, with domina-
ting rive-rine water component, hence the chemical composition of these waters
changes, depending time and location. The Szczecin Lagoon and other mentioned
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water basins. straits as well as the river Odra bed are temporarily filled with saline
water which enters the estuary via the Swina, Dziwna and Piana straits. Hence the
resulting salinity in these basins depends on the current river Odra flow on one hand.
and on the intensity of saline water inflow from the Pomeranian Bay, the latter being
influenced by the storm surges driven by wind and variations in atmospheric pres-
sure.

During the back flows of saline water from the Pomeranian Bay, water salinity
in the Szczecin Lagoon increases up to 6-7%o. Hence. in practice. water in all the
basins of the II- and I1I-order estuary of the river Odra is characterised by consider-
able variability of chemical composition (Mikulski 1960, 1970, Majewski 1964,
1972, 1980, Wypych 1970, Buchcholz 1990 a,b, Jasiiska 1991, Mutko 1994,
Poleszczuk 1996, 1997, 1998). Simultaneously, river Odra collects water from 122
712.1 km® of an industrialised and urbanised catchment area (Mikotajewski 1966)
and transports large amounts of variable substances in the dissolved form or in sus-
pensions (Dubrawski and Andrulewicz 1972). Particular importance in this respect
has to be given to the municipal and industrial waste water input from the Szczecin
agglomeration. The load of untreated waste water is discharged directly into the river
Odra and is subsequently transported down the estuary (Mutko and Landsberg-
Uczciwek 1993),

The evaluation of the magnitude of concentrations and the determination of
the variability of chemical components in water is considered as one of the funda-
mental tasks in biotope characterisation (Perthuisot and Guelorget 1992). Among the
numerous ionic macro-components - magnesium and calcium are the two bioele-
ments playing an important role in biohydrogeochemical processes undergoing in
natural waters (Macioszczyk 1987).

Literature concerning the mineral composition of water in the Szczecin La-
goon presents some results on measurements of the total concentrations of magne-
sium and calcium in Roztoka Odrzanska (Zaborowska-Mtodzinska 1963, Poleszczuk
1996) and Great Lagoon (Mlodzinska 1974, 1980 a,b, Poleszczuk 1997, 1998) which
have been carried out between 1958-1994, however no attempt was ever undertaken
to quantify the relation between the magnitude of the observed concentrations of
these elements and parameters affecting the chemical composition of water in the
estuary: monthly mean river flow (Q. - measured in Gozdowice) - an indicator of the
riverine flow and sea level in the Pomeranian Bay (readings from mareograph in the
river Swina mouth to the Pomeranian Bay) - an indicator of the seawater back flow
into the estuary.

This article presents results of the studies carried out in 1991-1993 on quanti-
fication of the relation of the total concentrations of magnesium and calcium in water
of the selected basins within the river Odra estuary (Roztoka Odrzanska, selected
basins of the Great Lagoon and Lake Wicko Wielkie) as a function of the river Odra

flow and sea level in the Pomeranian Bay, as indicated by the mareograph in Swi-
noujécie.
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MATERIAL AND METHODS

Between 1991-1993 the studies were carried out during the vegetation season: from

April to October. Water samples were collected at measurement stations No 1-7
(Fig. 1, Table 1), when the state of the Szczecin Lagoon was < 4°B.
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Fig. 1. Odra River estuary — location of measurement stations
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Table 1
Location of sampling stations in the Roztoka Odrzanska, central zone of the
Szczecin Lagoon (Great Lagoon) and Wicko Wielkie Lake

St;tci‘on ‘ D(":E;h | Station location [ Short characteristics of the station location

l. 5.0 53%48'N [ Great Lagoon - west to the Gate Way No. [
14°21'E [

2. 6.0 53°46'N || Great Lagoon - near buoy MOS
14°19°E |

3. 5.0 53°42°N Great Lagoon —west to the Gate Way No. 111
14 °26'E

4, 315 53°38'N Roztoka Odrzanska - east side of buoy no. 18
14°34°E

5. 5.0 53%44'N Great Lagoon — east side of Gate Way No. 11}
14°31°E

6. 5.0 53°48'N Great Lagoon — near buoy MI
14°30°E

7 2.5 53°52°’N Wicko Wielkie Lake vis a’ vis strait to Wicko
14°25°E Mate Lake

Water was sampled using the Patalas samplers from 0.5 m below the surface and 0.5
m above the bottom. The analyses were done on filtered samples (celulose acetate
0.45 pm) in the land laboratory up to 12 h after sampling (Polish Standard PN-86/C-
04632.03., PN-86/C-04632.04.).

The general hardness and total concentration of calcium ions were determined
complexometrically. The concentration of magnesium ions was evaluated as the
difference between the total hardness and calcium determinations (Polish Standard
PN-71/C-04554, PN-75/C-04562.01., PN-81/C-04551.01.) similarly to studies on the
chemical composition of seawater in the Baltic Sea (Voipio 1957, Trzosifiska [976)
and to studies of the mineral composition of water in the Szczecin Lagoon by
Miodzifiska (1974, 1980 a,b) and Poleszczuk (1996, 1997, 1998).

Calcium concentration determined by the described procedures comprises, in
fact, the concentrations of calcium and strontium ions, which was already pointed out
by Miodziniska (1980 b). And the total concentration of magnesium forms the sum of
magnesium and other two- and tri-valent jons present in the dissolved form in the
analysed water sample and titrated under the method conditions. In the case of sea-
water from the Baltic Sea the determination of the real concentration of calcium is
simple formally, because the ratio between calcium and strontium in seawater is







