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Abstract

Natural characterization of unique reservoirs of Pomeranian Bay and Szczecin Lagoon open waters
with adjacent Wicko Male and Wicko Wielkie lakes and a part of archipelago of backflow delta
Swina river. These areas were included in Wolin Nauonal Park (Wolin Island, NW of Poland) in
1996.
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INTRODUCTION

As a result of including in Wolin National Park (WPN) (Fig. 1.) in 1996 (Decrec
dated 1996) sea waters of Pomeranian Bay and internal sea waters of Szczecin La-
goon. WPN has gained a status of first Polish maritime national park. Poland. as a
first country has accomplished the recommendations of Helsinki Convention in the
matter of system of Baltic Sea Protected Areas (BSPA) establishment (Lewicki 1994,
2000; Jakuczun 1996).
The area of Wolin National Park grew up to 10937 hectares. In Park arca fol-
lowing ecosystems has been included:
1. Open coastal waters of Pomeranian Bay 1 N. mile wide (1 Nautical mile = 1852
metres)
2. 400 metres broad belt of Szczecin Lagoon open waters from Lubin to Karno-
cice.
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3. Part of Szczecin Lagoon waters, surrounding from the south islands of backfiow
delta Swina river. Wicko Wielkie and Wicko Male lakes (half of Wicko Wielkie
lake to the west from the farrway Szczecin-Zalesie near Migdzyvzdroje. second
part belongs to Migdzyzdroje town) and the channels of eastern parts of delta
Swina river with Stara Swina water-course.

4 Waters of hvdrographic ccosvstem (natural water-courses. ditches and canals)
of Starv Zdro) nearby Migdzvzdroje and ditches of Przytor Penisula draiming off
waters to Wicko Wielkie and Wicko Male lakes.

Jomtly. 2179 hectares of open sea and approximately 2000 hectares of internal
seawaters of Szczecin Lagoon were embraced by the legal protection.
The buffer zone of Wolin National Park encompasses the parts of forest_dis-

trict of Migdzyzdroje and narrow belt of delta Swina waters (Decree dated 1996).

The objective of the present work 1s presentation of brief natural charactenza-

tion of open water ecosvstems incorporated in WPN 1n 1996.

II. Characterization of natural resources of open water ecosystems
of Wolin National Park included in Park area in 1996.

Water ecosvstems of coastal waters of Pomeraman Bav. northern parts of Szczecin
Lagoon, with adjacent Wicko Wielkie and Wicko Male lakes. with ecosystems of
backflow delta Swina rniver belong to most interesting ecosvstems m Odra river estu-
ary. Thev are so interesting not onlv because of varied physiography and varying
biotops but most of all because 1ts biodiversity. Consequently. these ecosvstems have
been extensively studied from the beginning of fifties of the previous century.

The physiographic and hydrological surveys were carried out on coastal wa-
ters of Pomeranian Bav and Szczecin Lagoon. which joined with the Wolin National
Park area m 1996. Results of these studies were published in monographs of Ma-
jewska (1974, 1980). OQutcomes of studies and investigations on chemistry of water
were presented 1 monographs of Chlubek (1975) and Poleszczuk (1997b. 1998).
Results of studies on these biotops are available mn papers of Wiktorowie (1961),
Chlubek (1975 a, b). Wiktor (1976). Zmudzmski (1978). Trzosinska et al. (1988),
Poleszczuk et al. (1992, 1993). Poleszczuk (1993, 1994 a_ b. 1995, 1996 a. b, ¢. 1997
a, b. 1998). Poleszczuk and Sitek (1993. 1993, 1997), Garbacik-Wesolowska (1994).
Mutko et al. (1993). Tadajewski and Kubiak (1996). Chojnacki (1999). Poleszczuk
and Piestk (2000).

Complex researches on biocenosis were carried by: Wiktor and Wiktor (1939).
Zmudzinski  (1978). Chojnacki and Drzycimski (1979). Chojnacki (1984.
1987.1989.1999). Drovaimski (1986. 1987. 1989). Piesik (1992). Phvtoplankton
researches: Zembrzuska (1962), Ringer (1967. 1976). Plinski (1972). Chojnacki
(1989.1999). Chojnacka (1991). Piesik (1992). Zooplankton researches: Swiezaw-
ska-Wiktorowa (1957). Wiktor (1939. 1961). Rozanska (1967), Chojnack: (1973.
1975. 1984, 1987. 1991). Gruszka (1999).

Macrophytes studies were carried byv: Garbacik-Wesolowska (1969). In re-
search work of Wiktor and Wiktor (1954). Wiktor (1962, 1963. 1969). Gizinski et al
(1980). Radzigjewska (1984). Swierczvnski et al. (1986). Radzigjewska and Drzy-
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cimski (1988, 1990). Wolnomiejski and Grygiel (1989. 1992, 1994). Maslowski
(1992, 1993) Piesik et al. (1994). and Wolnomiejski (1994) studies of bentos were
presented.

Researches on ichtyofauna are included in papers of Wiktor (1954. 1957).
Peczalska (1962). Wiktor and Zukowski (1962). Zukowski (1962), Domagala et al.
(1982, 1993). Kompowski et al. (1991). Garbacik- Wesolowska and Adamski (1993),
Wiktor and Garbacik-Wesolowska (1993), Garbacik — Wesolowska (2000). Porgbski
and Szkudlarek — Pawelczyvk (2000), Wysokinski (2000). Szkudlarek — Pawelczyk
(2002).

Unique character of investigated water environments results from its varied
and unrepeatable physiographv. The regions in question are: sea and lagoon waters
surrounding. on the north, cliff coasts of Wolin island and Wicko Wielkie and
Wicko Male gulf lakes of Szczecin Lagoon on the south, part of delta Swina river
complex. rich in varied biotops and diverse biocenosis of these water environments.
Waters in question are highlv mineralised. abundant in numerous species of plants
and animals (some of them existing only here). Amongst 290 taxons existing in these
ccosvstems. 215 taxons of phvtoplankton and 74 taxons of zooplanklon were deter-
mined. 68 species of ichtvofauna among which 23 were taken into total or partial
(scasonal) protection. occur here. 230 birds species were recorded here. as well. Bio-
cenosis of these water regions are characterised by varving quantity of species and
altering population size during vegetation season as well as mn consecutive vears.
Simultaneously the increase of pollution in Odra river estuary in the last half-century.
that has been observed. accelerated the succession processes of species characteristic
for natural ageing of water reservoirs.

I1.1. Waters of Pomeranian Bay belonging to Wolin National Park — natural
characteristics.

Physiographical, morfological and hydrological essay. Coastal waters of Pomera-
man Bayv. included to Wolin National Park (WPN). adjoin the stronglv eroded chiff
coast. 90 metres above sea level high (Gosan hill). Sea bottom is made of hard,
packed loam, completely uncovered in some places. largely covered with coarse-
grained sand. gravel, roundstones or. with debris of glacial xenoliths - especially in
the area of Swidna Kepa. Stone bed is spreading to 3/4 of nautical mile from the
coast into the sea: further the gravel-sand bottom alternately with stone bed is spread-
ng. At the greater distance the sand bottom dominates over the arca of Pomeranian
Bay. far away from the beach. The depth of Pomeranian Bay on the Park area is
gradually, monotonicallv growing form 0 (beach) to 10-11 metres.

Biotop. Pomeranian Bay waters are influenced by continuous exchange of riverine
and seawaters and the whole area has cxceptionally stable salinitv. which amounts
7-8 "l incidentally decreasing to 6-6.5"/y, due to increased riverine outflow in the
coastal zone of Pomeranian Bay. Simultancously the increase of salinity to dozen or
so promilles (12-14 "/,;) occurs as an effect of back flow of waters from the sea. due
to long-lasting northeastern circulation. Inflow of riverine waters into coastal areas of
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Pomeranian Bav is exceptionally high during the winter but also at springtime. Dur-
mg summer and autumn the influence of Baltic Sea waters 1s distinctly clear. Coastal
waters of Pomeranian Bayv are cutrophic to some degree. Eutrophication 1s manifest-
mng by over oxyvgenation of coastal waters reaching 120 % of oxygen level in the
peniods of phytoplankton blooms in the summer time.

Biocenosis.

Phvtocenosis. Shallow stone bed constitutes a soil for Baltic macro-algae belonging
to green algae (1.¢. Enteromorpha, Cladophora). brown algae (Fucus. Pylaiella) and
red algae (Ceramium. Polysiphonia). Mentioned macro algae were not extensively
studied in this Baltic region. They are a perfect habitat for many crustaceans. particu-
larly Gammarus and other groups of invertebrates belonging to group of M edhulis.

_ The same situation occurs in the case of phytoplankton (particularly near the
Swina outlet). which in the spring and summer time is dominated by blue-green algae
(Cyanophyta), mamly Microcystis spp. and among diatoms (Bacillariophyceae) by
Melosira spp. and Cyclotella spp. - all of them growing in masses m Szczecin La-
goon. In both water regions green algae (Chlorophvceae) are a numerous group al-
though species of Qocystis genus and Monoraphidium are highly represented in
Pomeranian Bav wherecas Szczecin Bay waters are abundant in Scenedesmus spp.
Most of marine species can be recorded in November but even during summer blue-
green algae bloom. typically marine Peridimales, like 1. Gonvaulax or Gymnodin-
ium are present.

Zoocenosis. Diversity of the bottom area causes occurring of two associations of
benthic macrofauna. specific for shallow regions of south Baltic. One of them 1s
Mutilus edulis association (epifauna) occupying mainly on the stone-bed but in some
places also the sand-bed and Macoma balthica association (infauna). tvpical for
sand-bed.

Common mussel (Mytilus edulis) cumulations are accompanied by the algae
attached to it, 1.e. Fucus vesiculosus or Enteromorpha intestinalis and sedentary ani-
mals like barnacle (Balanus improvisus), Bryvozoa (Bryozoa). 1e. Electra crustulenta.
Hvdrozoa (Hydrozoa) and active animals hke Gammarus (Gammaridae) and other
Amphipodas (Amphipoda). Jacra spp.. belonging to the order Isopoda (/sopoda). also
belonging to flatworms (7urbellaria). in some places bristleworms (Polychaeta) -
mamiv nereid (Hediste diversicolor) and snails (Gastropoda) like Laver spire shell
(Hvdrobia wlvae) and even Priapulida. Hediste diversicolor and Hvdrobia ulvae are
ones from the mamn representatives of sand-bed infauna. especially of shmy-bed
Apart from dominating Macoma balthica other bivalves like Mva arenaria and Car-
dium glawcum are common herein. Oligochaetes (Oligochaeta) and Polychaetes
(Polvchaeta) like Pygospio elegans and Merenzellana viridis (species new for Polish
fauna. which appeared n Baltic sca in the half of eighties) arc numerous in some
places. In coastal waters of Pomcranian Bay Corophium volutator - the representa-
tve of Amphipoda and Crangon crangon. found also on very shallow bottom are
present. Mentioned species are very important components of that association. occur-
ing also in shallow sandv-stone bed under the cliff coast.
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For most shallow regions of sandy bed. distant from rivers mouth. specific are
crustaceans from Amphipoda order - Bathyporeia pilosa, occurring in masses.

To the north from the cliff coast. Nematoda dominates in meiofauna. The
important role is plaved by the following taxons like Turbellaria and Gastroticha and
in some periods Bivalvia and Polvchaeta. Other constituents of meiobentos, existing
in that region are Foraminifera. Hvdroza. Oligochaeta, Ostracada. Harpacticoida,
Amphipoda, Halacaroidea, Tartigrada and Gastropoda.

Holoplankton (plankton organisms carrving on development cycle in depths of
water) of coastal waters i1s dominated by several species of Copepoda and its larval
stages (nauphn). Most common belong to Acartia genus. especially Acartia bifilosa
The others are Temora longicorms. Eurvtemora spp. and Centropages hamatus. The
second mmportant constituents of plankton are rotifers (Rotaroria) - Synchaeta genus.
In spring Cladocera are observed in great masses. Among them most frequent are
Evadne nordmanm and Pleopsis polyphemoides and their presence was recorded
even 1n autumn. In coastal waters. particularly in summer. numerous cumulations of
another crustacean Neomysis integer are observed. In summer common jellvfish
(Aurelia aurita) develops in masses. Sometumes Cvanea capillata can also be spot-
ted. In coastal waters Rotatoria. Copepoda and Cladocera are represented by fresh-
water species. especially in spring. Although these species come from Szczecin La-
goon. they exert a strong influence on region of Pomeranian Bay

The next zooplankton components are larvae of most of fish species existing
in mentioned ecosvstems. They constitute elements of spring and summer plankton
of coastal waters of Pomeranian Bav. Larvae of some benthic animals (meroplank-
ton) are periodically occurring here Larvae of M. edulis, others Bivalvia.
Bamprovisus. C. crangon and H. ulvae are spreading numerously on the tum of the
spring and summer, whereas they are not occurring in winter at all. Otherwise. larvae
of M. viridis - Polvchaetes new to Baltic Sea have been recorded in great masses at
the end of autumn and in the beginning of spring.

Many interesting species of fishes exist here, 1.e. Shorthom Sculpin (Mvoxo-
cephalus scarpius). Straightnose pipefish (Nerephis ophidion). Cyclopterus lumpos.
Sea Stickleback (Spinachia spinachia) and Gobidae. Ichtvofauna of this region con-
sists also of eelpout (Zoarces viviparus). Among freshwater species. frequently oc-
curring are perch (Perca flviatilis), zander (Stizostedion luciperca). roach (Rutilus
rutilus) and Baltc whitefish (Coregonus lavaretus). Shallow sand-bed s a feeding
ground for fish frv of Flounder (Platichmys flesus) and turbot (Psetta maxima). It s
also a habitat of lesser sandecl (Ammodvtes tobianus) and _greater sandeel (Hypero-
plus lanceolatus). Coastal waters of Pomeranian Bay serve as spawning site for
spring-race herring (Clupea harengus membras). laving eggs on shallow sea-bed.
The cod (Gadus morrhua callarias) 1s found here. as well

Pomeranian Bav waters are one of few places where sea seal (Phoca vituling)
and grey seal (Halichoerus grypus) have been recorded.
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IL1. Ecosystems of open coastal waters of Szczecin Bay, Wicko Wielkie Lake,
Wicko Male Lake and Swina river floodings.

Physiographical, morphological and hydrological essay.

Water regions of Szczecin Lagoon and adjacent land regions, included to
Wolin National Park. create extraordnarily varied physiographical water and land
environment. Studied environment embraces open coastal waters of Szczecin Lagoon
on the sector from Lubin to Karnocice. This sector 1s adjacent to morainic plateau of
Wolin 1sland. which descends here, forming 30-40 metres precipice that falls directly
nto 1-1,5 metres water depths. The bottom here 1s shmy on the sandy ground. In the
water regions located to the south (Wyskok Krzecki shallow) from archipelago of
backflow delta Swina river. the bottom is slimy on the sandy and peat ground, placed
alternately on the same depth. Islands of delta Swina niver belonging to WPN.
shghtly emerge above the sea level They are luxuriantly grown with rush-plants and
wetland vegetation. Narrows and canals between the islands have varied depths -
from 1 -6.5 metres (Stara Swina and Stara Glebia canals) In the borders of Wolin
National Park two gulf lakes of Szczecin Lagoon are located: Wicko Wielkie and
Wicko Male lakes. Wicko Wielkie (11 km®) is relatively shallow (2.5 m deep). In the
western part of Wicko Wielkie lake slimy sediments prevail whereas sandy sedi-
ments are predominant 1n the eastern part. Wicko Male lake, 2 metres deep, 1s elon-
gated longitudinally with bottom covered with thick lavers of shmy sediments. The
lake receives municipal sewage from Miedzyzdroje town The areas surrounding
mentioned water regions from west and north. similarly to islands of archipelago are
uplified 0.5 - 1 metres above the sea level On the other hand. on the north and north-
cast the moraine hills of Wolin 1sland (90 mctres above sea level) are nising above
water surface. The neighbourhood of moraine hills shapes the specific conditions of
adjoining waters

Biotop. All these water regions arc flow-through due to the outflow of water from
Szczecin Lagoon to Pomeraman Bayv. They have a character of freshwater, partially
mincralised (salinity fluctuating from 0.3 to 3”/) as a consequence of mixing with
seawaters. which flow back to less salinited and lighted waters. mainly along the
channel of watercourse from Szczecin to Swinoujscie. During scawater intrusion
from Pomeranian Bav. due to northwestern winds. occurring largely 1n autumn at low
water level m Odra River. the sea waters are inflowing along the Swina and Stara
Swina canal and salinity of water in the backflow reaches 6 */,, Thus. the waters of
discussed regions are characterised by changeable salinity. Simultancously. the fresh
watcrs flowing through these arcas bring a big load of dissolved organic components
and biogenic elements so it 1s water of high trophic status This character of water 1s
generating the eutrophication processes, which are highly intensive in northern parts
of Szczecin Lagoon (Wicko Wielkic and Wicko Male lakes) in comparnison to other
regions of Odra nver estuary There i1s a considerable impact of luxuniant plants
overgrowing islands of archipelago and great areas of aquatic plants on flowing wa-
ters of Szczecin Lagoon Simultaneously. the present writers are combining the nu-
trient- enrichment and cutrophication processes occurring on large scale with inflow
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of biogenic elements and dissolved organic matter from local. terrestrial sources of
pollutants (for instance: impact of municipal wastes discharged from Migdzyzdroje
town on ecosvstems of Wicko Wielkie and Wicko Male lakes).

Biocenosis. Most of organisms living in those ecosystems are representatives of
species tvpical for estuarine ecosystems of high salinitv and considerable trophic
level.

Phyvtocenosis. Vascular plants are exuberantly growing in Szczecin Lagoon along its
northern coast. Vegetation is composed of 3 species: common reed (Phragmites
communis L.). narrow-leaf cattail (T3pha augustifolia L.) and common bulrush (Scir-
pus lacustris L.). These plants are creating fully-stocked homogenous communities.
Combined bushes of those species are very rarely found. Submerged plants are grow-
ing on areas put forward into the water area.

Among underwater meadows on shallow water areas (coastal regions) three
species draw attention: Stratiotes aloides I.. Ceratophvilum clemersum L. I Myrio-
phvlium sp. In deeper places pondweeds occur. Amongst seven determined species
most often are Potamogeton perfoliatus L. and P. lucena L.

Predominating blue-green algae. diatom and green algae represent plankton
algae as far as quantity and population size are concerned. Mutual quantitative rela-
tions are changing during various seasons. Among blue-green algae some species
like Microcvstis aeruginosa, M. viridis. and Apharothece genus are appearing during
all season. Cumulation of their development occurs on summer and early autumn
months.

Szczecin Lagoon waters are abundant in other blue-green algae: Oscilatoria
radecei, Oscilatoria. Rubescen. and Oscilatoria. Limnefica. Some blue-green algae
like Anabaena. and Aphanizomenea flos aque are appearing only periodically.

The second group. considering the amount of plankton algae. living in water depths
are green algae. The component of that group, most often appearing is Scenedesmus.
represented by several species and Actimastrum hantschii coelastrum sphaericum.

Diatoms. predominating in phytoplankion are represented by relatively few
plankton species (Asterionella formoza. Diatona elongatum, Staphanodiscus
hantzschii melosira granulata) but as a consequence of large-scale development in
some periods of the vear they determine the phyvtoplankton function.

Zoocenosis. The major components of freshwater benthic fauna of Szczecin Lagoon
are Oligochaeta and larvae of Chironomidae. Dreissena polvmorpha and related to it
Gammanrus spp. are also found. Asellus aquaticus, Hirudinea and Hydracarina occur
as well. Occasionally increase of Gammaridae is observed, due to expansion of snail
Valvata piscinalis. '

Makrozoobentos of Stara Swina channel is enriched in inhabitants of Baltic
fauna: Corophiun volutator. Cvathura carinata, Gammeridae, Cardium glaucum.
Mpya arenaria and Hediste diversicolor.

Structure of slimy-bed bentos groups (20 thousands individuals/ m°) is quanti-
tativelv predominated by Oligochaeta (Tubificidae). whereas in biomass Chironomus
[l plumosus is plentiful. Stable elements of fauna biomass are larvae of Procladius.
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although they are not abundant. Closer to the shore, taxons of litoral forms of bentos
are prevailing but the biomass of these forms is considerable in habitat of sandy
slime, which is homologous of sublitoral zone. The considered organisms are Mol-
lusca (Sphaeridae, Potamopyrgus jenkinsi and Valvata piscinalis) and also larvae of
Glyptotendipes. The main role in that habitat is plaved by larvae of Chironomus sp.
(..Semiredustus ). dependant on larval form of plumosus.

On sandy bed. concentrations of 50 000 of individuals / m” are observed.
Among them larvae of Glyptotendipes e.g. gripekoreni are predominating as far as
quantity and mass is concerned. In spite of high concentration. Chironomidae are not
big parts of that habitat's biomass.

On sandy bed. poor in high concentrations of Dreissena polvmorpha (350
individnals and 0.3 kg of biomass/m” on the average) other changes of macrofauna
structure are recorded - we can observe the decline of Oligochaeta and increase of
Gastropoda, mainly Bithynia tentaculata.

In spite of high quantity of Cladotanytarsus larvae (to 4000 individuals
per 1 m"), its presence in biomass does not exceed 2 %.

On sandy bed with dense shoal of Dreissena (9000 individuals and 5.5 kg of
biomass/m™ on the average) the abundance of bentos rises. Most plentiful are larvae
of Glyptotendipes, constituting more than half of quantity and biomass of all bentos
organisms. Exceptionally plentiful are larvae of Dicrotendipes gr. Nervosus with 21
% participation in biomass. On the other hand. Hirudinea compose 14% of fauna
biomass in that habitat.

Abundance of bentos is an evidence of suitable habitat conditions. particularly
appropriate oxygenation of surface levels of bottom sediments in discussed water
areas.

Main components of meiofauna in Szczecin Lagoon are Nematoda. Ostracoda
and Harpacticoida.

In zooplankton predominate freshwater crustaceans: Cladocera (first and
foremost Daphnia cucullata and Bosmina coregoni coregoni), Copepoda, mainly
cvelops. especially Cyelops lilljeborgii and C. leuckartii. Periodically. particularly in
autumn, depths of that part of Szczecin Lagoon is inhabited by Baltic species. for
instance: Acartia spp., Bosmina coregoni maritina. and even Aurelia aurita. Since
the end of eighties. in autumn. on whole Szczecin Lagoon area. larvae of Marenzelle-
ria viridis are colonizing the bottom of Lagoon.

Amongst the rotifers the stable element of zooplankton are Keratella cochlearis and
Keratella quadrata. Chydous sphaericus, Daphnia cucullata. Cyclops sp.. Nauplius
sp. are frequent in the group of plankton crustaceans.

Ichtyofauna is represented mainly by freshwater species like: perch (Perca
Sfhwviatilis). zander (Stizostedion lucioperca). ruffe (Gvmnocephalus cernuus). roach
(Rutilus rutilus), bream (Abramis brama). blue bream (Abramis ballerus). baltic
vimba (Vimba vimba). rapacious carp (Aspius aspius), pike (Esox lucius). burbot
(Lota lota), sunbleak (Leucaspitus delinearus). Threespine stickleback (Gasterosteus
acileatus) and fishes like: eel (Anguilla anguilla). European Smelt (Osmerus eper-
lanus). Baltic whitefish (Coregonus lavaretus), bulltrout (Salmo trutia morpha rrutta)
and salmon (Salmo salar). Flatfishes (Pleuronectiformes). herring (Clupea haren-
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gus) and sprat (Clupea spratius) are also found in Szczecin Lagoon coming with salt
waters flowing back from Pomeranian Bay to.. ]

Regarding other elements of biocenosis. delta of Swina is a breeding site of
legally protected waterbirds. for instance: common tern (Sterna hirundo), black-
headed gull (Larus ridibundus). It s also a habitat of many valuable bird species.

SUMMATION

Ecosvstems of open waters included to Wolin National Park in 1996
are differentiated. In spite of geographical neighborhood considerable distinctions
between them have been observed. Coastal waters of Pomeranian Bay (1 nautical
mile broad belt. running from Miedzyzdroje to Swietoujs¢) have stable salinity
(7-8 %o) over the vears. From the beach at the cliff coast of depths exceeding 10 me-
ters. stone-bed dominates. habited by comparatively rich biocenosis with specific
group of species.

Coastal waters of Szczecin Lagoon laving under moraine hills on the south of
Wolin island, waters of Wicko Wielkie and Wicko Male lakes and waters of canals
dividing the islands of backflow delta Swina river have incessantly altering salinity
(from 0.5 — 3 %o). These reservoirs arc shallow (max 2 metres deep except Stara
Swina - 6,5 metres deep) with slimy bed on sandv ground. overgrown with aquatic
bank vegetation and floating plants. There are also underwater meadows constituting
biocenosis with numerous valuable plant species. Most of organisms living in afore-
said ecosystems are representatives of species typical (at these geographical lati-
tudes) for estuarine reservoirs of low and changing salinity and considerable trophic
status. Predominating organisms are freshwater plant and animal species that have
found excellent habitat on areas. we are considering. 230 bird species and 68 species
of ichtvofauna were recorded here, with 23 taken into strict or partial protection.
Periodically (in consecufive years) and seasonally changing amount of species and
also altering population size during the vear werc observed in biocenosis at hand.
Acceleration of succession processes of species connected with natural ageing of
water reservoirs. due to increase of water pollution in Odra river estuary. had been
observed.

REFERENCES

Chlubek. N.. 1975, Hydrochemia a dynamika wod Zalewu Szczecinskiego (Hvdro-
chemistrv and dynamics of Szczecin Lagoon waters), Prace Nauk. Polit.
Szczecinskiej, 35: 1-81.

Chojnacka, E.. 1991. Zmiany zageszczenia fitoplanktonu i struktury jego ekotvpow
w Zalewie Szczecinskim w latach 1984-1987 (Changes in phytoplankton den-
sity and its ecotypes structure in Szczecin Lagoon. between 1984 - 1987). Ma-
terialy Sesji Naukowej: XL lat Wvdzialu Rybactwa Morskiego i Technologii
Zvwnosci. Wyd, AR w Szczecinie, Szczecin. s. 45,

Chojnacki. J., 1973. Zooplankton Baltyvku Poludniowego w 1960 r. (Zooplankton of
south of Baltic Sea in 1960). Zesz. Nauk. Akad. Rol.. Szczecin. 40; 11-25,



Open water ecosvstems of Wolin National Park 47

Chojnacks. J.. 1975. Zooplankton Poludniowego Baltvku w 1972 r. (Zooplankton of
South Baltic Sea in 1972). Zesz. Nauk. Akad. Rol.. Szczecn, 5: 13-20.

Chojnacki, J.. 1984. Zoocenozy planktonowe Poludniowego Baltyvku, (Plankton zo-
ocenosis in south part of Baltic Sea) Rozpr. AR w Szczecinie, 92: 1-124

Chojnacki. J. 1987. Sukcesja sezonowa zoocenoz planktonowvch Poludniowego
Baltyku (Seasonal succession of plankton zoocenosis in south parts of Baltic
Sea). Szczecin. Rocz. Nauk. 2: 29-44.

Chojnacki. J.. 1989. Hydrobionty Zatoki Pomorskiej 1 estuarium Odry (Hydrobionts
of Pomeranian Bav and Odra river estuarv), Matenaly Seminarium: Ochrona
wod Baltyvky (estuarium Odry — Zatoki Pomorskiej) (Materials from seminary:
Protection of Baltic Sea. Odra river estuary — Pomeranian Bay) . Szczecin 27
— 28 wrzesma 1989. Wvd. AR w Szczecinie. Szczecin, s, 21-27.

Chojnacki. J.. 1991. Vanability of telson observed in population of Neomysis integer
(Leach. 1813) (Crustacea. Mysidacea) from inshore waters of southern and
north-castern Baltic Sea. Zesz Nauk. Akad. Rol.. Szczecin, 18: 31-33

Chojnack. J . 1999. Description of Ecosvstem of the Lower Odra and the Odra Estu-
arv. Acta hvdrochim. hydrobiol . 27: 257-267

Chojnacki. J., Drzveimski 1. 1979. Wahania liczebnosci 1 biomasy. wartosci ener-
getvezney zooplanktonu w latach 1970-75 pod wphwem rosnacej eutrofizacy
wod Baltyku, (Oscillations in amount and biomass. energy value of zooplank-
ton between 1970 - 1975 under influence of increasing eutrophication of Bal-
tic Sca waters) Zesz. Nauk. Akad. Rol.. Szczecin. 10: 3-14.

Domagala. J.. Kubiak. J.. Tadajewski. A.. Trzebiatowski. R, 1982. Mozliwosci cho-
wu pstraga tgczowego w eutroficznych wodach estuanowych, (Breeding po-
ssibiliies of rainbow trout in cutrophic estuarine waters) Zesz. Nauk. Akad.
Rol., Szczecm, 93: 81 — 103.

Domagala. J.. Trzebiatowski. R.. Chelkowski. Z.. 1993. Dynamika zmian troci (Sal-
mo Trutta Morpho Trutta L.) migrujacej na tarlo przez Zalew Szczecinski 1 je-
zioro Dabie. (Dynamics 1n changes of trout migrating 1n spawning time across
Szczecm Lagoon and Dabie Lake) Materialv Sympozjum: Stan 1 perspektywy
badan hvdrobiologicznych 1 ryvbackich w estuarium Odry (Status and perspec-
tives of hydrobiological and fishery surveys in Odra estuary). Swinoujscie 28
- 29 pazdziernika 1993. Wvd. MIR w Gdyni. Swinoujscie. s. 23-31.

Drzvcimski, 1, 1986, Niekorzvstne zmiany w biocenozie Zalewu (Unfavourable
changes in biocenosis of Szczecin Lagoon). AURA. (nr 7): 10-11.

Drzycimski, 1. 1987. Zmiany w biocenozie Zalewu Szczecinskiego 1 wjscia Odry w
Iatach 1950-1988 na tle warunkéw srodowiskowych (Alterations 1n biocenosis
of Szczecin Lagoon and Odra river mouth in 1950-1988. against the backgro-
und of environmental conditions). Materialy Sesji Naukowej STN: Zagrozenia
1 ochrona srodowiska przyrodniczego rejonu szczecinskiego, Szezecin 14
grudma 1987 Wvd. STN, Szczecin. s. 34-31.

Drzveimska, [ 1989. Biocenoza estuarium QOdry w latach 1948-1988 (Biocenosis of
Odra niver estuary in 1948-1988). Materialy Seminanium: Ochrona wod Bal-
tvku (estuarium Odrv — Zatoki Pomorskigj), Szczecin 27 —28 wrzesma
1989 Wyvd. AR w Szczecmie. Szczecin. s. 15-20.



48 Poleszezuk G-, Sadowska B.. Karpowicz K.. Grzegorczyk K.

Garbacik-Wesolowska. A.. 1969. Roslinnosé Zalewu Szczecinskiego (Vegetation of
Szczecin Lagoon), Prace MIR. Gdynia. 15A: 103-119.

Garbacik-Wesolowska, A., 1994, Ichtyofauna i gospodarka rybacka Zalewu Szcze-
cinskiego (Ichthvofauna and fishing management in Szczecin Lagoon). w:
Mutko (red.) Zalew Szczecinski. Wielki Zalew. Zmany jakosciowe w wiclole-
ciu. Bibl. Monitoringn Srodowiska. Warszawa. s. 35-62.

Garbacik — Wesolowska. A.. 2000, Charakterystyka rvbolowstwa w wewnetrznych
1 zewnetrznych wodach morskich Wolinskiego Parku Narodowego (Characte-
rization of fishing management in internel and external seawaters of Wolin
National Park), Klify (Zeszvty naukowe Wolinskiego Parku Narodowego). 4:
199 — 206.

Garbacik-Wesolowska, A.. Adamski. P.. 1993, Efektvwnos¢ zarvbiania wod Zalewu
Szczeciiskiego wegorzem mont e (Effectiveness of fish stocking with mont'e
eel in waters of Szczecin Lagoon). Materialy Sympozjum: Stan i perspektywy
badan hydrobiologicznych i ryvbackich w estuarium Odry. Swinoujscie 28 — 29
pazdziernika 1993, Wyd. MIR w Gdyni, Swinoujscie. s. 21-24.

Gizinski, A.. Jagodzinska. M.. Wolnomiejski. N., Grygiel. 1.. 1980, Zoobenthos of
the muddy arcas of Szczecin Lagoon. Acta Univ. Nicolai Copernici. 48:
41-39.

Gruszka, P.. 1999. The River Odra Estuary as a Gateway for Alien Species Immigra-
tion to the Baltic Sea Basin. Acta hvdrochim. hyvdrobiol., 27; 374-382.

Jakuczun, B., 1996, Wolinski Park Narodowy pierwszym polskim parkiem morskim
(Wolin National Park — first maritime Park in Poland) Klify (Zeszvty nauko-
we. Wolinskiego Parku Narodowego). 3: 175 — 182.

Kompowski. A.. Neja Z.. Pienkowski W.. Szlakowski J.. Turowska I.. 1991. Biologia
1 monitoring stada rvb Zatoki Pomorskiej i estuarium Odry (Biology and mo-
nitoring of fish herds in Pomeranian Bav and Szczecin Lagoon), Materialy Se-
sji Naukowej: XL Lat Wydzialy Rybactwa i Technologii Zywnosci, Szezecin
20 -22 wrzesnia 1991, Wvd. AR w Szczecinie. Szezecin. s, 38-60.

Lewicki. 1. 1994. Program poszerzenia granic Wolinskiego Parku Narodowego
(Program of extending Wolin National Park borders), Mater. Warsztatow Eko-
logicznych: Program zagospodarowania i rozwoju wyspy Wolin (Materials
from Ecological Workshops: Program of managing and development of Wolin
island), Migdzyzdroje 6-7 pazdziernika 1994. Wyd. Wolinski Park Narodowy.
Miedzyzdroje. 5.29- 36,

Lewicki. I.. 2000. Plan Ochrony Wolinskiego Parku Narodowego — uwarunkowania i
zakres opracowania (Conservation plan for Wolin National Park — conditio-
ning and scope of claboration), Klifv (Biul. Wolinskiego Parku Narodowego),
4:9-16.

Majewski, A., 1974, Charakterystvka hvdrologiczna Zatoki Pomorskiej (Hvdrologi-
cal characteristics of Pomeranian Bav), WKil., Warszawa.

Majewski, A., 1980. Zalew Szczecinski (Szczecin Lagoon). WKit.. Warszawa.

Maslowski, J., 1992, Bottom macrofauna of the Szczecin Lagoon (North-Western
Poland). Acta Hydrobiol.. 34: 253-274.



Open water ecosvstems of Wolin National Park ... 49

Maslowski. J., 1993, Long-term changes in the bottom macrofauna of the Szczecin
Lagoon (North-Western Poland). Acta Hyvdrobiol.. 35: 341-355.

Mutko. T.. Garbacik-Wesolowska. A., Poleszezuk, G., 1995, Hydrochemiczne bada-
nia wod przybrzeznvch Zatoki Pomorskiej na polnocny zachod od ujscia Swi-
nv w latach 1980-1991 (Hyvdrochemical researches of coastal waters of Poma-
ranian Bay between 1980-1991), Stud. Mater. MIR. Gdynia. ser. A, 33: 77-88.

Peczalska, A.. 1962. Badanie nad sieja (C. Lavaretus lavaretus L.) Zatoki Pomor-
skigj 1 Zalewu Szczeciniskiego w latach 1956-1938 (Researches on lavaret C.
Lavaretus lavaretus L in Pomeranian Bay and Szczecin Lagoon between
1956-1958). Prace MIR. Gdynia. 11A: 287-320.

Piesik, Z., 1992, Mozliwosci biologicznej rekultywacji Zalewu Szczecinskiego (Po-
ssibilities of biological revitalization of Szczecin Lagoon), Szczecin. Rocz.
Nauk.. 7: 23-36.

Piesik. Z.. Wawrzyniak-Wyvdrowska. B.. Wvdrowski. P_. 1994. Mozliwosci introduk-
¢ji malza Dreissena polvmorpha andrusovi w estuarium odrzanskim (Possibi-
lities of Dreissena polvmorpha andrusovi introduction in Odra river estuany),
Zesz. Nauk. Uniwersvtetu Szczecin., 134:s. 131-167.

Plinski, M., 1972. Zmianyv dominacji gatunkow w fitoplanktonie Zalewu Szczecin-
skiego w latach 1968 i 1969 (Changes of phvtoplankton domination in the
area of Szczecin Lagoon in 1968 and 1969). w: K. Siudzinski (red.). Ekosyvs-
temv Morskie. t.IV — Badania Zalewow. Maritime Ecosvstems. t.1V, Lagoons
investigations, Wyd. PAN-MIR. Gdynia, 5. 37-61.

Poleszczuk. G.. 1993. Samooczyszczanie wod jeziora Wicko Mate (Self-cleaning of
waters of Wicko Male lake). w: Kostrzewski A. (red.), Zintegrowany Monito-
ring Srodowiska Przyrodniczego Biblioteka Monitoringu Srodowiska, War-
szawa. s, 214-217.

Poleszczuk. G.. 1994 a. Ekosystemy wodne Wolifiskiego Parku Narodowego (Water
ecosvstems of Wolin National Park), Klify (Biul. Wolinskiego Parku Narodo-
wego). 1: 99-117.

Poleszczuk. G.. 1994 b. Krvteria oceny stanu srodowiska wodnego w otulinic WPN
(Criteria of evaluation of water environment state in the buffer zone of Wolin
National Park) . Mater. Warsztatow Ekologicznych: Program Zagospodaro-
wania 1 Rozwoju Wyspy Wolin. Wyd. Wolinski Park Narodowy. Miedzvzdro-
je. s. 131-135.

Poleszczuk. G.. 1995, Wphw oczvszczalni biologicznej w Miedzyzdrojach na stan
ckosystemu jeziora Wicko Male — proba uzasadnienia potrzeby propozycia
programu badan (Influence of biological sewage treatment plant in Migdzyz-
droje on ecological condition of Wicko Male lake — presentation of investiga-
tion’s program). Mater. II Konf. Naukowo-Tech.: Oczyszczalnic Sciekow dla
Szczecina 1 regionu — jakie?. Miedzyzdroje 9 —10 listopada 1995, Wvd. Biuro
Inf. Gosp.. Szczecin. 5.63- 73.

Poleszczuk. G.. 1996 a. Degradacja a wymiana wod 1 mozliwesci samooczyszczania
pseudoestuaryjnego zbiornika wodnego na przyvkladzie jeziora Wicko Male
(Zalew Szczecinski) (Degradation vs. water exchange and the possibilities of



50 Poleszezuk G., Sadowska B.. Karpowicz K.. Grzegorezyvk K

self-cleaning of pseudoestuarine water reservoir with Wicko Male lake as an
example). Chem. Inz. Ekol. 3: 351-367.

Poleszczuk. G.. 1996 b. Stan i ochrona wod Zalewu Szczecinskiego przed eutrofiza-
cja (Conditions of Szczecin Lagoon waters and its protection against eu-
trophication). Mater.II Konf. Naukowo-Tech.: Ochrona 1 rekultvwacja jezior 1
zbiornikéw wodnych. Miedzyzdroje 7 — 8 marca 1996. Wyd. Biuro Inf. Gosp..
Szezecin, 5.99-121.

Poleszezuk. G.. 1996 c. Zmiany wartosci miernikow stopnia biochemicznego rozkla-
du substancji organicznych wzdluz drogi splywn wod w estuarium Odry
(Changes in values of parameters of degree of organic substances biochemical
decomposition along outflow of Odra estuary waters). Mater. Konf. Uniw.
Szczecinskiego. 19: 161-180.

Poleszczuk. G., 1997 a. A comparison of salinity changes in the Szczecin Lagoon
along a fairway Szczecin-Swinoujscie during 1936-57. 1973-76 and 1991-94,
Baltic Coast. Zone. 1: 3-20,

Poleszczuk, G., 1997 b. Chemiczna charakterystyka tomi wodnej Zalewu Szcze-
cinskiego (Zalewu Wielkiego) jako siedliska ichtiofauny (Chemical character-
istics of Szczecin Lagoon /Great Lagoon/ waters depths as a habitat of ichtvo-
fauna). Rozpr. AR w Szczecinie, 179: 1-102.

Poleszczuk. G., 1998. Srodowisko abiotvezne toni wodnej Zalewu Szezecinskiego
(Abiotic environment of Szczecin Lagoon waters), Stud. Rozp. Umiw.
Szczecinskiego. 292: 1-207.

Poleszezuk. G.. Piesik. Z.. 2000, On differences in chemical composition occuring
between surface and near bottom water in the Szczecin Lagoon. Baltic Coast.
Zone, 4: 103-108.

Poleszczuk. (5., Sitek. S.. 1993, Proba zastosowania klasycznyeh miernikdw trofii do
okreslenia stanu wod Zalewu Szezecuiskiego w latach 1990-1992 (Attempt of
applving classical measures. of trophic status to estimate the condition of
Szczecin Lagoon waters between 1990-1992) . Stud. Mater. MIR. Gdynia. ser.
S:111-114.

Poleszczuk. G.. Sitek, S. 1995, Biogeny w wodach przybrzeznych Zatoki Pomorskiej
na wschod od ujscia Swiny w sezonach letnich 1981 i 1992 r. (Biogens in co-
astal waters of Pomeranian Bay, on cast from Swina mouth in summer seasons
of 1981 and 1992), Stud. Mater. MIR. Gdynia. 33A: 89-101.

Poleszczuk. G., Sitek. S.. 1997, Changes in the quality of the water of Lake Wicko
Male (Szczecin Lagoon) over the vears 1991-1997. Bull. Sea Fish. Inst.. 3:
(142): 37-53.

Poleszczuk. G.. Garbacik-Wesolowska, A.. Mutko. T.. 1995 a. Zmiany chemiczne
skladu wod splywajacych w dol estuarium Odry (Changes in chemical compo-
sition of waters flowing down the Odra river estuary) . Stud. Mater. MIR.
Gdynia, ser. A. 33: 35-52.

Poleszczuk. G., Garbacik-Wesolowska, A.. Sitek. S.. 1993 b. Sezonowe zmiany ste-
zen NOjs "1 POy 1oy W wodach pélnocnej czesci Zalewu Szezecinskiego w
latach 1981 — 1990 (Seasonal variabilities of NOs™ "and PO." concentrations



Open water ecosystems of Wolin National Park . 51

n northern parts of Szczecin Lagoon waters between 1981-1990). Stud. Ma-
ter. MIR. Gdvma. ser. A. 33: 63-76

Poleszczuk. G.. Sitek. S.. Garbacik — Wesolowska. A.. Porgbski. J.. 1992. Ocena
stanu wod Zalewu Szczecinskiego w sezonie badawczym kwiecien — pazd-
ziermk 1991 (Evaluation of waters of Szczecin Lagoon i research season
from Apnil to October). Przegl. Zachodniopomorski. 36: 127-149.

Porgbski. J.. Szkudlarck — Pawelczyk. A.. 2000. Tarliska w obrebic morskich wod
Wolinskiego Parku Narodowego (Spawning sites in sea waters of Wolmn Na-
tional Park), Klifs (Biul. Wolinskiego Parku Narodowego). 4: 207 — 218.

Radzicjewska. T.. 1984. Meiofauna communites in organically enriched estuarine
environment, Limnologica (Berlin). 15: 425-427

Radziejewska, T.. Drzveimski. .. 1988. Meiobenthic Communites of the Szczecin
Lagoon. Kieler Meeresforsch.. Sonderh.. 6: 162-172.

Radziejewska. T.. Drzycimski. .. 1990. Dyvnamics of meiobenthic communities m a
eutrophic and polluted estuarv, Limnologica (Berlin). 20: 83-88

Ringer. Z.. 1967. Badama nad roslinnoscia poludniowego Baltvku 1 Zalewow w XX-
leciu PRL (Researches on vegetation of south Baltic Sea and Lagoons in XX
century). Stud 1 Mater. MIR, Gdyvnia. 4A: 15-32.

Ringer. Z.. 1976. Zmiany w fitoplanktome poludmowego Baltvku na tle eutrofizacy
tego zbiornika (Changes in phytoplankton of south Balitic Sea agamst the
background of eutrophicanon). Stud. Mater. Oceanol. KBM PAN, 15 259-
280

Rozporzadzeme Rady Mimstrow z dn 03 03.1960 w sprawic utworzema Wolinskie-
go Parku Narodowego. Dz U. 1960. Nrl4. poz. 79. (Decree of Ministers Of-
fice of Polish Environment on Establishment of Wolinski National Park issued
on 03.03.1960)

Rozporzadzenie Rady Mmstrow z dn. 17.01 1996 w sprawic Wohinskiego Parku
Narodowego. Dz U 1996. Nr4, poz. 30. (Decree of Ministers Office of Polish
Environment on Establishment of Wolinski National Park issued on
17.01.1996)

Rozanska. Z.. 1967. Zooplankton 1 krotka charaktervstvka hvdrologiczna Zalewu
Wislanego 1 Zalewu Szczecinskiego w swietle badan XX-lecia (Zooplankton
and brief hvdrological charactenstics of Wislany Lagoon and Szczecin La-
goon m the light of researches of XX century) . Stud. Mater MIR. Gdyma.
4A:-27-38

Ryvdzynski. R., Jakuczun. U. Nowacki, F., 1996, Inwestveje prockologiczne w
zlewm Starego Zdroju 1 ich wplyw na chemizm wod 1 osadow dennych jeziora
Wicko Male. (Proecological investigations catchment of Stary Zdroj and its
influence on chemistry of waters and bottom deposits of Wicke Male lake)
Mater Il Konf Naukowo-Tech : Ochrona 1 rekultywacja jezior 1 zbiornikow
wodnych (Cosservation and recultivation of lakes and water reservoirs), Mig-
dzyzdroje 7 — 8 marca 1996. Wyd. Biuro Inf. Gosp.. Szczecin, s 145-133

Szkudlarek — Pawelczvk. A.. 2000, Ichtioplankton jako wskazmk poprawv warun-
kow srodowiskowych wod jeziora Wicko Male (Zalew Szczecinski: Wolinski
Park Narodowy). (Ichtvoplankton as an indicator of environmental conditions



52 Poleszczuk G, Sadowska B., Karpowicz K. Grzegorczvk K

mnprovement in Wicko Male lake) (Szczecin Lagoon: Wolin National
Park)Zesz. Nauk. AR w Szczecinie, 2035: s. 87-96

Swierczvnski. M.. Kadela. P., Kolasa, K.. 1986, Biologia 1 ekologiczna rola raciczni-
cv (Dreissena polymorpha Pall ) w doczyszczaniu wod Roztoki Odrzanskie) 1
poludniowe) czesct Zalewu Wielkiego (Zalew Szczecinski).(Biology and
ecological role of Freshwater zebra mussel Dreissena polvmorpha Pall. in re-
fiming of waters of Roztoka Odrzanska and southern part of Szczecin Lagoon)

) Kwartalnik Naukowy ZSP -~ SPEKTRUM. 2: 91-109.

Swiezawska-Wiktorowa, K.. 1957. Zooplankton Zalewu Szczecinskiego (Zooplank-
ton of Szczecin Lagoon), Cz 1. Prace MIR. Gdvmia. 9: 501-547.

Tadajewski. A.. Kubiak, J.. 1976. Wsigpna ocena zeutrofizowania wod strefv przy-
brzeznej w rejonie ws¢ Swiny. Dziwnej 1 Parsety (Preliminary estimation of
eutrophication status of coastal zone of mouths of Swina. Dziwna and Parseta
rivers). Stud. Mater. Oceanol. KBM PAN. 15: 91-108.

Trzosmnska. A . Plinski. M.. Rybimnski. J.. 1988, Charaktervstvka hydrochemiczna 1
biologiczna polskiej strefy przybrzeznej Baltvku (Hvdrochemical and biologi-
cal characteristics of Polish Baltic Sea coastal zone) . Stud Mater. Oceanol.
KBM PAN. 54 5-70.

Wiktor. J., 1954, Analiza stada sandacza na Zalewie Szczeciiskim (The analvsis of
zander stock in Szczecin Lagoon). Prace MIR. Gdyvnia. 7- 49-61

Wiktor. J.. 1957, Wahama polowow sandacza na Zalewie Szczecinskim w latach
1950-1954 1 1ch biologiczne przyczyvny (Fluctuations of fishing of zander 1n
Szczecin Lagoon between 1950-1954 and 1its biological causes). Prace MIR.
Gdvnia, 9: 259-295.

Wiktor. J.. 1962. Jakosciowe 1 1losciowe badania fauny dennej Zalewu Szczecinskie-
2o (Qualitative and quantitative surveys of bottom fauna of Szczecin Lagoon),
CzIL Prace MIR. Gdymua, [1A: 81-112.

Wiktor, J.. 1963. Research on the ecology of Dreissena polvmorpha PALL. mn the
Szczecn Lagoon (Zalew Szczecinski). ERol. Polska —ser. A, 11 1-6

Wiktor. J., 1969. Biologia Dreissena polymorpha (Pall.) 1 jej ekologicme znaczenie
w Zalewie Szczecmskim (Biology of Dreissena polvmorpha (Pall.) and its
ecological function in Szczecin Lagoon). Stud. Mater. MIR. Gdynia. 3A: 1-88.

Wiktor. J.. Garbacik-Wesolowska A.. 1993. Gospodarka zasobami rybnymi Zalewu
Szczecinskiego w latach 1949-1992 (The management of fish resources 1n the
Szczecin Lagoon between 1949-1992). Stud Mater. MIR, Gdynia. Ser. S:
7-12

Wiktor. J.. Wiktor. K., 1954. Jakosciowe 1 ilosciowe badamia fauny denng) Zalewu
Szczecinskiego (Qualitative and quantitative surveys of bottom fauna of
Szczecn Lagoon). Cz.1. Prace MIR. Gdyvma. 7: 127-132.

Wiktor. J.. Wiktor K.. 19539, Szkic biologiczny polskich zalewow przybaltyckich
(Biological essay of Polish Baltic Lagoons ). Przxr. Polski Zach.. 3: 7-28.

Wiktor. J. & K.. 1961. Niektore wlasciwosci hydrologiczne wod Zatoki Pomorskie)
(Some hydrological features of Pomeranian Bay waters). Prace MIR. Gdynia,
11A: 113-136



Open water ecosystems of Wolin National Park 33

Wiktor. J.. Zukowski, C.. 1962. Szczupak w gospodarce Zalewu Szczecinskiego w
latach 1948-1957 (Pikeperch in the management of Szczecin Lagoon between
1948-1937). Prace MIR. Gdvnra. 11A: 421-442

Wiktor. K.. 1939, Zooplankton Zalewu Szczecinskiego (Zooplankton of Szczecin
Lagoon), Cz I1. Prace MIR. Gdvma. 10A: 229-258.

Wiktor. K.. 1961. Obserwacje nad biologia Neomvsis vulgaris (Thompson) na Zale-
wie Szcezecinskim 1 w Zatoce Pomorskiej (Observations on biology of Neony-
sis vulgaris in Szczecin Lagoon and Pomeranian Bay), Przegl. Zoologicimy . 3-
36-42

Wiktor. K., 1976. Zmianv w biocenozach wod przybrzeznych 1 przujsciowych Balty-
Ku jakc wwnik wzrostu zanieczyszezen (Changes in biocenosis of coastal and
estuarme waters as a result of pollution increase) . Stud Mater. Oceanol.
KBM PAN, 15: 143-168

Wolnomiejski. N.. 1994, Ekologiczne studium makrofaunv dna mulistego Zalewu
Szczecmskiego (1982-1992 r.) (Ecolgical study on macrofauna of shimy bed of
Szczecin Lagoon between 1982-1992). Stud. Mater., MIR. Gdynia. 31A 1-
126

Wolnomigyski, N.. Gryvgiel. 1. 1989, Makrofauna dna mulistego Zalewu Szezecin-
skiego (Macrofauna of shmy bed of Szczecin Lagoon). Stud. Mater. MIR.
Gdyma. 29A: 1-43

Wolnomigjski. N.. Grvgiel. I.. 1992, Biocenoza dna mulistego Zalewu Szczecinskie-
2o (Biocenosis of slimy bed of Szczecin Lagoon). Stud. Mater. MIR. Gdvmia.
60B: 1-39.

Wolnomigjski. N.. Grygeel. [, 1994, Badamia bentosu 1 pokarmu ryb Zalewu Szcze-
cinskiego (Investigations on bentos and food of fishes), Stud Mater MIR .
Gdvnia, 67B: 1-63

Wysokinski. A . 2000. Ichtiofauna 1 jej ochrona w wodach Wolinskiego Parku Naro-
dowego w obszarze estuarium Odry (Ichtvofauna and its protection in Odra ri-
ver estuary in the area of Wolin National Park waters). Khfv (Biul. Wolin-
skiego Parku Narodowego). 4: 185 — 198

Zembrzuska. D.. 1962, Fitoplankton Zalewu Szczecinskiego (Phytoplankton of
Szczeem Lagoon). Prace MIR Gdvma. 11A: 137-160

Zmudzinski, L. 1978. Zanieczyszczeme Baltvku 1 jego rola w biologi 1 ekologn
organizmow (Pollution of Baltic Sca and 1its role in biology and ecology of or-
ganisms). w: W. Mankowski (red ). Produktywnosc ckosvstemu Morza Bal-
tvckiego (Productivity of Baltic Sea ecosvstem). Ossolincum. Wroclaw. s
143-161

Zukowsk1. C.. 1962, Badama nad leszczem Zalewu Szczecmskiego 1 Zatoki Pomor-
skiey w latach 1953-1955 (Studies on bream in Szczecin Lagoon and Pomera-
mian Bay). Prace MIR. Gdymia. 11A: 443-462.



54 Poleszezuk G, Sadowska B.. Karpowicz K.. Grzegorezvk K.

EKOSYSTEMY WOD OTWARTYCH WOLINSKIEGO PARKU
NARODOWEGO - CHARAKTERYSTYKA PRZYRODNICZA

Streszczenie

Na mocy Rozporzadzenia Rady Ministrow z dn. 03.01.1996 (Dz. U. Nr4, poz.30)
w 1996 roku do Wolinskiego Parku Narodowego wilaczone zostaly unikatowe przy-
rodniczo ekosvstemy wod otwartyvch Zatoki Pomorskiej 1 Zalewu Szczecinskiego
z jeziorami Wicko Wielkie i Wicko Male. a takze czgs¢ wysp archipelagu 1 akwenow
wsteczngj delty Swiny. Zwigzla przyrodniczaq charakterystyke tvch ekosystemow
przedstawiono w niniejszej pracy. Ekosystemy wod otwartych Zatoki Pomorskic]
i Zalewu Szczecinskiego sa siedliskiem dla m.in. 290 taksonéw, w tym 213 takso-
now fitoplanktonu 1 74 taksonow zooplanktonu. Bytuje tu 68 gatunkow ichfiofauny
w tym 23 objetych stala lub okresowa ochrona. a takze 230 gatunkow ptakow. Eko-
svstemy te bedace czescig otwartych ekosystemow: morskiego 1 zalewowego. o wo-
dach naplywowych 1 przeplywowvch. narazone byly. sa 1 beda na oddzialvwanie
zanieczyszezen docicrajacveh tu z odleglveh zradel. Chodzi tutaj przede wszystkim o
splyw zanieczyvszczen z calego estuarium Odry. Rownoczesnie zagrozone sg zrzutem
zanieczyszczen ze zrodel lokalnych.



