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Abstract

Between 1991-1994 a study was conducted on the chemical composition of near bottom water of
the Pomeranian Bay hable to back flow in the water-way to the Szczecin Lagoon. The aim of this
study was to investigate the quality of water in the vicimity of the river Swina mouth (water depth
210 m) in respect 1o the following parameters: chlorinity, concentrations of sulphate. bicarbonate as
well as calcium and magnesium ions, temperature, pH. redox conditions indicators — Eh, Oqy .
COD-Mn and BOD:, and indicators of the trophic status, 1.e. the concentrations of nitrate, nitrite,
total nitrogen, dissolved phosphate, total phosphorus and dissolved silicate. The collected results of
measurements, if compared with data on riverine outflow form the Odra river, can be used in mass
balance calculations of substances inflowing into the Szczecin Lagoon. Further on. the balance
calculations can indicate the biogeochemical processes influencing the chemical composition of
water in the estuary of the river Odra.
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INTRODUCTION

The exchange of water between the Szczecin Lagoon and the Pomeranian Bay is
accomplished in a way typical for estuaries. Normally, water from the Szczecin La-
goon is flowing into the Pomeranian Bay, but under specific meteorological condi-
tions water from the Pomeranian Bay can reverse and be pushed into the Szczecin
Lagoon. Since there is no tidal movement in the estuary of the river Odra, the ex-
change of water is regulated by the intensity of the river flow and, the already men-
tioned, meteorological conditions, especially barotropic gradients facilitating the
backflows into the Lagoon (Siegel et al. 1994). Hence, the direction of the flow al-
ternates or the flow can proceed simultaneously in both directions: fresh — riverine
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water flowing downward the estuary on the surface, while in the near bottom layer
more saline marine water moves upwards, mainly in the trough of the water-way
Swinoujécie-Szczecin. Water exchange processes, beside the biotic ones, are the
basic factor influencing the chemical composition of water in the estuary of the river
Odra (Majewski 1980, Jasinska 1981, Poleszczuk 1997, 1998).

The prognosis or modelling of the changes in the chemical composition of wa-
ter in the estuary can be conducted on the basis of mixing coefficients (e.g.
Poleszczuk 1997) and these can be determined from the data on chemical composi-
tion of riverine and marine waters mixing in the estuary. Further on, the comparison
of these ,,modelled” data with the results of field measurements in the estuary should
be helpful in determining the biogeochemical processes responsible for the environ-
mental conditions in the Odra estuary. The relevant studies have been conducted by
the authors between 1991-1994, and the results concerning the chemical composition
of water in the Szczecin Lagoon have been already published (Poleszczuk et al.
1995, Poleszczuk 1997, 1998).
Chemical composition of water in the Szczecin Lagoon, especially with regard to
salinity, was subject to earlier studies: Majewski 1957, 1972, 1974, Wiktor and Wik-
tor 1961. Jaworski 1965, Trzosiiska 1970, 1978, Kiermut 1976, Renk et al. 1976,
Ringer 1976. Tadajewski and Kubiak 1976, Wiktor 1976, Tadajewski 1977,
Andrulewicz 1978. Kubiak 1983, Baltic 1987. Trzosinska et al. 1988, Jasinska et al.
1989, Tadajewski et al. 1989, Jasinska 1991, Robakiewicz 1993, Poleszczuk 1994,
Kowalewska 1995. Poleszczuk and Sitek 1995, Mutko et al. 1995, Trzosinska and
Lysiak-Pastuszak 1995). Only scarce publications presented results of a greater num-
ber of chemical indicators of water quality Wiktor and Wiktor 1961, Trzosinska
1970, Majewski 1974, Tadajewski and Kubiak 1976, Wiktor 1976, Tadajewski 1977,
Kubiak 1983, Trzosinska et. al. 1988, Mutko et al. 1995, Poleszczuk and Sitek 1995,
Trzosinska and Lysiak-Pastuszak 1996), but in turn, the studied area in these publica-
tions was usually the central Pomeranian Bay. The articles regarding the area near
the mouth of the river Swina are still fewer: Wiktor and Wiktor (1961), Wiktor
(1976), Majewski (1974), Mutko et al. (1995), Poleszczuk and Sitek (1995). How-
ever, often the results on chemical composition of water in the Pomeranian Bay,
presented in publications (Majewski and Lauer 1994, Cyberska et al. 1999, Lysiak-
Pastuszak and Drgas 2000), were collected at station located at a greater distance to
the Swina mouth than in our investigations. Hence, the authors hope the data pub-
lished in this article can bring additional information on the chemistry of water in the
Pomeranian Bay.

MATERIAL AND METHODS

The study of chemical composition of near bottom water in the Pomeranian Bay was
conducted between 1991-1994 using the boats: m/s “Stynka™, owned by the Sea
Fisheries Institute in Gdynia, and SNB-US of the Szczecin University.

Water samples were collected at 6 measurement stations located in the Pom-
eranian Bay (Fig. 1) from the depth of 10-12 m when the bay water was free of ice.
Water samples were collected with Patalas samplers (PN/C-04632) from the near
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bottom layer, usually ca. 0.5 m above the bottom. Altogether 159 water samples were
collected and analysed.
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Fig.1. Location of measurment stations in the Pomeranian Bay

The following parameters were measured while sampling: water temperature
(by reversing thermometers), pH — by a pH-meter (PN/C-4540.03) using pH standard
sohntions for calibration (PN/C-06504), Eh - by potentiometric method (Kélling
1986) where the measurement cell was calibrated with ZoBell (1946) standards, and
hydrocarbonate as total alkalinity — by acidimetric method (PN/C-04540.03).

The other analyses were conducted in the land laboratory in less than 24 h.
The following water quality indicators were determined in the analysed samples: the
concentration of chloride ions — as chlorinity, using an argentometric method with
normal Copenhagen water as a standard (Grasshoff 1976), sulphate concentration —
by gravimetric method (PN/C-04566.09), total concentration of calcium and magne-
sium jons by complexometric method (PN/C-04551.01, PN/C-04562.01). The con-
centration of dissolved oxygen was determined by the classical Winkler method with
azide modification according to Alsterberg (PN/C-04545.03), COD-Mn — by a
method modified from the working procedure for the fresh water (PN/C-04578.02)
with addition of 10-15 g of HgCl, to the analysed sample to bind chloride ions in
stable complexes. and BODs according to the Polish Standard PN/C-04576.07. The
concentrations of nutrients were determined according to the Polish standards for
fresh water analyses; nitrate — PN/C-04576.07, nitrite — PN/C-04576.06, ammonia —
PN/C-04576.01, total nitrogen after sample digestion — PN/C-04576.14, dissolved
reactive phosphate — PN/C-04576.02, total phosphorus — PN/C-04576.09 and dis-






