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INTRODUCTION 

This Study of Conditions of Spatial Development of Polish Sea Areas1 was ordered by the Directors 

ƻŦ aŀǊƛǘƛƳŜ hŦŦƛŎŜǎ ƛƴ {ȊŎȊŜŎƛƴΣ {ƱǳǇǎƪ ŀƴŘ DŘȅƴƛŀΣ ƛƴ ǘƘŜ ƴŀƳŜ ƻŦ ǿƘƛŎƘ ŀŎǘŜŘ ǘƘŜ 5ƛǊŜŎǘƻǊ ƻŦ the 

Maritime Office in Gdynia, and work on the first draft lasted from March until November 2014. The 

final version was finished in February 2015. In the document the physical-geographic, spatial, legal, 

economical, social and natural conditions are identified and analysed for the needs of preparing 

maritime spatial plan(s) for Polish sea areas. It is expected that such plans will be developed between 

2015 and 2021. The Study is a compendium of best available knowledge needed to achieve this aim. 

Besides significant natural, oceanographic or geological features, also the present and planned ways 

of using the Polish sea areas are mapped. The Study is not binding for Polish planning authorities. It is 

not a legal document as e.g. the studies of conditions and directions of spatial development of 

municipalities are on land. It does not decide what solutions will be adopted in the Polish maritime 

spatial plans, or what plans for which sea areas will be developed. However, because of its content, it 

will be of significant practical importance for the work on these plans, e.g. in conflict and synergy 

analysis and during formulation of planning solutions. 

The Study was discussed with interested parties. First, at the beginning of the process, a meeting 

was organised and discussion opened in June 2014, especially on the structure of the document and 

the scope of collected data. A second meeting was organised in November 2014, during the final 

phase of drafting, in order to present the collected material, verify its correctness (agreement with 

the real state) and verify methods of graphic presentation. Also, together with stakeholders, an 

introductory conflict and synergy analysis was carried out. The presented document is a resultant of 

the remarks collected from these debates (also of remarks sent in writing) and of the work of the 

expert team developing the Study. The ǘŜŀƳ ƛƴŎƭǳŘŜŘ ŜȄǇŜǊǘǎ ŦǊƻƳ ǘƘŜ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ 

the Sea Fisheries Institute ς bŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ ǘƘŜ {ǘŀƴƛǎƱŀǿ [ŜǎȊŎȊȅŎƪƛ Lƴǎǘƛǘǳǘe of 

Geography and Spatial Organisation of the Polish Academy of Sciences, the DŘŀƵǎƪ ¦ƴƛǾŜǊǎƛǘȅ ŀƴŘ 

the Regional Spatial Planning Offices of the West Pomeranian Voivodship in Szczecin and of the 

tƻƳŜǊŀƴƛŀƴ ±ƻƛǾƻŘǎƘƛǇ ƛƴ {ƱǳǇǎƪ.  

Delimitation of the analysed area 

The Study covers all Polish sea areas, as defined by the Act of 21st March 1991 on sea areas of 

Poland and maritime administration (unified text Official Gazette of 2013, it. 934 with later 

amendments), i.e. the Exclusive Economical Zone (EEZ), the territorial sea, the sea waters between the 

baseline of the territorial sea and the boundaries of land lots contacting with the sea, and the internal 

ǎŜŀ ǿŀǘŜǊǎ ƻŦ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪ ƳŜƴǘƛƻƴŜŘ ƛƴ !ǊǘƛŎƭŜ п Ǉƻƛƴǘ н ƻŦ ǘƘŜ ŀōƻǾŜ !ŎǘΦ ¢ƘŜ {ǘǳŘȅ ŘƻŜǎ ƴƻǘ 

cover sea waters within the boundaries of ports and the Szczecin and Vistula Lagoons. 

                                                           
1
 ¢ǊŀƴǎƭŀǘƻǊǎΩ ƴƻǘŜΥ Lƴ ǇǊƻǇŜǊ 9ƴƎƭƛǎƘ ǘƘŜ ǘŜǊƳ marine areas should be used. However, since the adoption of 

ǘƘŜ 9¦ aŀǊƛƴŜ {ǘǊŀǘŜƎȅ CǊŀƳŜǿƻǊƪ 5ƛǊŜŎǘƛǾŜ ǘƘŜ ǿƻǊŘ άƳŀǊƛƴŜέ ǎŜŜƳǎ ǘƻ ƘŀǾŜ ƻōǘŀƛƴŜŘ ŀ strongly 
ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴƴƻǘŀǘƛƻƴΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘ άƳŀǊƛǘƛƳŜέ ƛǎ ōŀǎƛŎŀƭƭȅ ǊŜƭŀǘŜŘ ǘƻ ƘǳƳŀƴ ŀŎǘƛǾƛǘƛŜǎΦ Lǘ ǿŀǎ 
therefore decided to use in the title the term sea areas to accentuate the neutrality of the document, and of 
managing the seas in general. It ƛǎ ŀƭǎƻ ǳƴŘŜǊƭƛƴŜŘ ǘƘŀǘ ƛƴ ǘƘƛǎ ǘŜȄǘ ǘƘŜ ǘŜǊƳ άƳŀǊƛƴŜέΣ ǿƘŜƴŜǾŜǊ ǳǎŜŘΣ Ƙŀǎ ƴƻ 
environmental or other sectoral connotation except that it generally relates to the sea. 
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The territorial sea of Poland is the 12 nautical mile (22 224 m) wide area of marine waters, 

measured from the baseline of the territorial sea (Article 5 paragraph 1 of the Act on sea areas of 

Poland and maritime administration). The baseline is defined as the line of the lowest measured sea 

level along the coast or the external border of internal sea waters. The territorial sea includes also 

roadsteads located fully or partly outside the 12 nm zone if loading, unloading or anchoring of vessels 

is carried out in them. Borders of such roadsteads are defined by the Ordinance of the Board of 

Ministers of 22nd February 1995 on the determination of the border of the roadsteads of the seaports 

ƛƴ |ǿƛƴƻǳƧǏŎƛŜ ŀƴŘ {ȊŎȊŜŎƛƴ (Official Gazette of 1995 No. 20, it. 101). Like the territorial sea, internal 

sea waters belong to the territory of Poland (Article 2 paragraph 2 of the Act on sea areas of Poland 

and maritime administration). They are the waters between the land and the inner boundary 

(baseline) of the territorial sea. They are fully and exclusively subject to the governance of the coastal 

state, which includes also the air space above and the interior of bottom below them. The territorial 

sea and internal sea waters considered in this Study cover the area of 10 029 km2 (territorial sea ς 

8813 km2 ŀƴŘ ƛƴǘŜǊƴŀƭ ǎŜŀ ǿŀǘŜǊǎΣ ƛΦŜΦ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪ ς 1216 km2). 

The Polish EEZ was established on the basis of the Act on sea areas of Poland and maritime 

administrationΣ ŀƴŘ ŎƻǾŜǊǎ ǘƘŜ ŀǊŜŀ ƻŦ ŀōƻǳǘ нн ртл ƪƳчΣ ƛƴ ǘƘŀǘ ŀƴ ŀōƻǳǘ орлл ƪƳ2 zone, which is 

disputed with Denmark. The EEZ is located outside the territorial sea and includes the waters, 

bottom and interior of bottom below. The external boundaries of the EEZ are determined by 

international agreements. The EEZ is not a part of the territory of Poland, however Polish law is 

applicable to a number of issues (e.g. environmental, mining, location and construction of 

investments, planning, etc.). 

Aims and scope of the Study 

The aim of the Study is to collect and analyse information for the needs of preparing maritime 

spatial plan(s) for Polish sea areas. This includes information on the state of the marine ecosystem, 

i.e.: 

¶ oceanographic (physical and chemical parameters, water depth, currents, waves, wind, 

magnitude of storms, water level, etc.), 

¶ nature (boundaries of areas protected by law, presence of habitats and valuable species of 

fauna and flora, photic zones, spawning and feeding areas of commercially important fish, 

pressures), 

¶ hydromorphological (coastal dynamics),  

¶ geological, including types of sediments, mineral resources, etc. 

The Study presents also existing ways of using the sea areas, such as:  

¶ shipping routes, roadsteads, anchorages, fairways, traffic separation schemes, 

¶ cables and pipelines,  

¶ areas of exploration and of extraction (also potential) of mineral resources  

¶ areas of cultural heritage ς wrecks (including wrecks ς war cemeteries), underwater remains of 

settlements, etc.,  

¶ dumping sites (for dredged spoil)  

¶ military areas, 

¶ fishing activity areas and areas important for maintenance and conservation of fish species, 

¶ areas used for sports, tourism and recreation, 
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¶ ports and havens. 

In order to ensure cohesion between spatial development in the coastal land and in the marine 

areas, the Study contains analyses of land areas adjacent to the analysed sea areas: 

¶ information connected with the dynamics of the coastline, 

¶ physical and geographic information about the coastal zone, 

¶ demographic , social and economic information about the coastal zone, 

¶ information about the state of spatial development of the coastal belt and coastal 

hinterland2, 

¶ other information resulting from analysis of existing spatial plans, studies, programmes of 

development and plans of the coastal voivodships and municipalities. 

Information on the planned and potential ways of using marine areas (among others renewable 

energy, mining, mariculture, etc.) was collected from: 

¶ the record of applications for permits to construct and use artificial islands, structures and 

installations in the Polish sea areas submitted to the Minister competent for maritime 

economy, 

¶ records of applications for permits for laying and maintaining underwater cables and pipelines 

submitted to the Directors of Maritime Offices, 

¶ proposals to the maritime spatial development plan for the Polish sea areas, 

¶ solutions of local statutory spatial development plans, studies, programmes and development 

plans of coastal voivodships and municipalities. 

The Study contains also: 

¶ a list and analysis of international and national legislation and strategic documents influencing 

the spatial aspects of sea use, 

¶ a list and analysis of results of international projects most important for maritime spatial 

planning in the Baltic Sea area, 

¶ a list of available literature forming the information source (the basis) for developing the 

Study. 

Work on the Study was supported by spatial analyses using modelling of, among others, potential 

accessibility of Polish coast and selected ports, routes and intensity of sea traffic by vessel type, 

power production potential of Polish sea areas, applicability of sea areas for offshore wind farms, oil 

spill risk, preliminary assessment of losses incurred by fishery due to development of offshore wind 

farms. 

Acknowledgements 

Thanks are due to all the Authors for their engagement and input into this first stage of the 

process of spatial planning of Polish sea areas, and to all those, whose remarks and help allowed 

developing this Study. 

                                                           
2
 Delimitation of both areas is presented in Chapter 4. The coastal belt is defined in the Act on sea areas of 

Poland and maritime administration. 
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EXECUTIVE SUMMARY 

The Study of Conditions of Spatial Development of Polish Sea Areas was ordered by the Directors 

ƻŦ aŀǊƛǘƛƳŜ hŦŦƛŎŜǎ ƛƴ {ȊŎȊŜŎƛƴΣ {ƱǳǇǎƪ ŀƴŘ DŘȅƴƛŀΣ ǿƛǘƘ ǘƘŜ 5ƛǊŜŎǘƻǊ ƻŦ ǘƘŜ aŀǊƛǘƛƳŜ hŦŦƛŎŜ ƛƴ Ddynia 

acting in their name, and was developed in the period March ς February 2015. Territorial 

competences of the Directors and the boundaries of Polish sea areas are shown in Fig. S.1. The Study 

is a document which identifies and analyses spatial, legal, economical, social and natural conditions 

for the needs of developing maritime spatial development plan(s) for Polish sea areas. The Study is 

not a legally binding document, and it is not even required by law, as is the case with e.g. the studies 

of conditions and directions of spatial development of municipalities on land. It is a compendium of 

best available knowledge needed for the planning work. The Study is a resultant effect of remarks 

and information obtained during three debates with stakeholders (and also sent in writing to the 

ŘǊŀŦǘƛƴƎ ǘŜŀƳύ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǿƻǊƪ ƻŦ ŜȄǇŜǊǘǎ ŦǊƻƳ ǘƘŜ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ ǘƘŜ Sea 

Fisheries Institute ς bŀǘƛƻƴŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜΣ ǘƘŜ {ǘŀƴƛǎƱŀǿ [ŜǎȊŎȊȅŎƪƛ LƴǎǘƛǘǳǘŜ ƻŦ DŜƻƎǊŀǇƘȅ ŀƴŘ 

Spatial Organisation of the Polish Academy of SciencesΣ ǘƘŜ DŘŀƵǎƪ ¦ƴƛǾŜǊǎƛǘȅ ŀƴŘ ǘƘŜ wŜƎƛƻƴŀƭ 

Spatial Planning Offices: of the West Pomeranian Voivodship in Szczecin and of the Pomeranian 

±ƻƛǾƻŘǎƘƛǇ ƛƴ {ƱǳǇǎƪ. 

 

Fig. S.1 Boundaries of Polish sea areas and of jurisdiction of Directors of Maritime Offices in Szczecin, 
{ƱǳǇǎƪ ŀƴŘ DŘȅƴƛŀΦ 

{ƻǳǊŎŜΥ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΦ 
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The Study covers Polish sea areas as defined by the Act of March 21st 1991 on sea areas of Poland 

and maritime administration (unified text JoL of 2013, it.934 with later amendments), i.e. the Exclusive 

Economical Zone, territorial sea, and sea waters between the baseline of the territorial sea and the 

boundary of terrestrial lots adjacent to sea waters. The Study covers also a part of the Polish internal 

sea waters, namely ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪΦ ¢ƘŜ ǊŜƳŀƛƴƛƴƎ ǇŀǊǘǎ ƻŦ ǘƘŜǎŜ ǿŀǘŜǊǎΣ ƴƻǘŀōƭȅ ǘƘŜ ±ƛǎǘǳƭŀ [ŀƎƻƻƴ 

and Szczecin Lagoon are not included in the Study. This summary indicates main conclusions resulting 

from the Study, which should be taken into account in the spatial planning process. 

1. Legal basis and experience from international cooperation 

There is no legal obstacle to developing maritime spatial development plan(s) for Polish sea areas. 

The key legal act is the earlier mentioned Act on sea areas of Poland and maritime administration. 

The Directive 2014/89/EU of the European Parliament and Council establishing a framework for 

maritime spatial planning, adopted on July 23rd 2014, is an important reference document. However, 

there are some legal deficiencies concerning the sea borders of Poland, limitations caused by the fact 

that the baseline of the territorial sea is yet to be formally established and, with the exception of EIA, 

no formally established procedures for transborder consultation exist. These deficiencies will have to 

be dealt with within the planning process. 

Important indications for maritime spatial plan development come from the national policies and 

strategies. Firstly, the determinations of the Maritime Policy of Poland until 2020 (with a 2030 

perspective) have to be taken into account. This policy points to the primary importance of shipping, 

port development, and safety and protection of navigation. Other national strategic documents, i.e. 

the National Spatial Development Concept, the Long Term National Development Strategy, Medium 

Term National Development Strategy, and the nine integrated strategies, especially concerning 

transport, energy safety and national safety also must be taken into account. An important set of 

indications comes from the recommendations and good practices developed by international Baltic 

Sea Region projects and within the Baltic cooperation network, such as the Maritime Spatial Planning 

Principles developed by the HELCOM-VASAB Work Group on Maritime Spatial Planning in the Baltic 

Sea Region, tƘŜ ά±ƛǎƛƻƴ нлолέ [BaltSeaPlan Vision 2030] developed by the BaltSeaPlan project, and 

the handbook on multilevel consultation in MSP developed by the PartiSEApate project. Use should 

also be made of guidelines which are presently being developed by the HELCOM-VASAB MSP WG (on 

implementation of the ecosystem approach and on transboundary consultations and co-operation 

and public participation in MSP). 

2. Oceanographic conditions 

The Baltic Sea is a very vulnerable ecosystem. Determinations of the maritime spatial plan(s) should 

not disturb and/or worsen the existing hydrological conditions, while at the same time making good use 

of them. The maritime spatial plan(s) of Polish sea areas should be based on reliable hydro-meteorological 

knowledge and should take proper account of potential climate change and its effects on the location and 

types of human activity in the sea space. But there are some limitations. Because of the lack of source 

data covering all the Polish sea areas, most analyses of oceanographic, physical-chemical, etc. 

conditions are based on modelling. Information available from the National Environmental 
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Monitoring is obtained at strictly defined monitoring stations, considered to represent summarily the 

whole area ς however, they are still point data, especially since the stations are located far apart. 

There is a lack of information with required resolution. Procurement of spatially continuous 

oceanographic data is a costly process. The use (at national level) for planning of sea areas of 

information/data from preinvestment investigations carried out by the mining and energy sectors 

should be considered. It is also suggested that a modification of the distribution of monitoring 

stations should be discussed, with a view to the needs of maritime spatial planning in Polish sea 

areas. 

Wind and waves are environmental factors, which in near or later future may represent significant 

resources of renewable energy. Polish sea areas are characterised by good wind resources with 

uniform spatial distribution of energy, tending to grow with distance from the coast. Wave and 

current energy resources are smaller, and their spatial distribution suggests a dependence on water 

depth. Of the two, wave energy shows higher potential, and its distribution shows relationship with 

wind field variability, water depth distribution and sea bottom relief. Energy resources from currents 

are much lower ς at present they should not be seen as a prospective resource. It should be pointed 

out that installations producing power from waves and currents can be significant obstacles to other 

ways of using the sea, especially navigation and fishing in coastal waters. Additionally, capacity for 

power production from these two sources per sea surface unit is significantly lower than for wind. 

This could be a justification for not taking wave and current power production into account in the 

future maritime spatial plan, or for giving it only marginal attention. 

There are documented resources of sand and gravel, hydrocarbons (still being documented) and 

probably (not yet documented) shale gas and oil. The maritime spatial plan(s) should protect the 

investigated and documented as well as prospective mineral and hydrocarbon resources. At the 

same time, because of the significant knowledge gaps, efforts should be made to obtain full 

knowledge about the geological resources of Polish sea areas. 

The maritime spatial plan(s) should facilitate, and where possible ensure, the protection and 

cohesion of key habitats in the Polish sea areas. This is quite difficult because of the existing knowledge 

gaps. From the point of view of managing sea space, filling up the gaps in information about the 

quantitative and qualitative structure and distribution of sea bottom habitats is of key importance. The 

modified EUNIS system for classifying natural habitats in the Baltic Sea proved itself in the Polish sea 

areas for immobile hard substrata. This system should be used in other parts of the Baltic Sea, with 

more data being taken, aiming at development of accurate habitat distribution maps to facilitate 

rational habitat protection. This means also that continuous monitoring and special research would 

have to be carried out. 

3. Natural conditions 

In Polish sea areas there are basins of significant importance for the good state of sea mammals, 

ichthyofauna, avifauna, macrophytes and macrozoobenthos. Most valuable regions coincide with 

areas protected by the Act of April 16th 2004 on nature protection (unified text Official Gazette of 

2013 it. 627, with later amendments), and these areas must be protected by the maritime spatial 

plan(s) of Polish sea areas. Additionally, the plan(s) should also take into due account the importance 

ŦƻǊ ƴŀǘǳǊŜ ŎƻƴǎŜǊǾŀǘƛƻƴκǇǊƻǘŜŎǘƛƻƴ ƻŦ ǘƘŜ {ƱǳǇǎƪ ¢ǊƻǳƎƘ όŀǊŜŀ ǾŀƭǳŀōƭŜ ŦƻǊ ƳŀŎǊƻȊƻƻōŜƴǘƘƻǎύ ŀƴŘ 
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eastern near-border waters (important bird wintering area). Activities which could result in 

deterioration of the ecological state of these waters should be prevented. It should also be beared in 

mind that in the territorial dimension of nature protection, the time factor is equally important as 

space. 

The Polish maritime spatial plan(s) should also designate sea areas for nursing activities, as well as 

areas for aquaculture for aims of marine environment protection. Attention should be paid to the 

maintenance of regulation processes (e.g. denitrification) since they are important ecosystem 

services provided by the marine environment. 

4. Conditions resulting from the development of coastal land areas 

Geographical analyses showed that the land bordering the Polish sea areas has significant natural, 

recreational and touristic values, which should be taken into account in the Polish maritime spatial 

plan(s). The Pomeranian rivers are important ecological corridors, and these corridors should be kept 

open also from the sea side. Attention should be given to biocentres and buffer zones and other 

areas of highest natural value in order to minimise negative impacts from the sea. Landscape and 

climate conditions confirm the importance of tourism and recreation to the development of coastal 

communities. This means that appropriate sea areas should be provided for these activities in the 

Polish maritime spatial plan(s). Good soil for agriculture occurs only in some places along the coast. 

In the neighbourhood of areas where agriculture is developing, attention should be given to the need 

for space for aquaculture facilitating protection of marine environment (e.g. the outlets of Vistula 

and Odra). Where agriculture cannot become a leading function, the maritime spatial plan(s) should 

be used/seen as a chance to develop alternative ways of living. 

Demographic analyses show an increasing demographic potential of coastal land areas, and 

concentration in the vicinity of Szczecin and the Tri-/ƛǘȅ όDŘŀƵǎƪΣ DŘȅƴƛŀΣ {ƻǇƻǘύΦ ¢ƘŜ ƳŀǊƛǘƛƳŜ ǎǇŀǘƛŀƭ 

plan(s) should take proper account of further development around these agglomerations of various 

functions related to making good use of benefits offered by the sea. Sea space in their vicinity should be 

managed sparingly and with special care, ensuring at the same time possibilities of development for 

regional drivers, i.e. ports and recreation. Due to the aging of Tri-/ƛǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ŘŜƳŀƴŘ ŦƻǊ ƳŀǊƛƴŜ 

ecosystem sevices will grow, mainly related to recreation and rehabilitation. Ecologically valuable areas 

near the metropolis (1-2 hour driving distance) will come under increasing anthropogenic pressure 

(recreation and sub-urbanisation). It will be necessary to balance this pressure and the need to protect 

the environment. In the maritime spatial plan(s) attention should be given e.g. to the protection of reed 

fields and local river outlets. 

The demographic potential along the central part of the Polish coastline is concentrated in the 

urban municipalities. This means that there is a chance of development of small ports located along 

that coastline, provided that proper use is made of the direct hinterland of these ports and that 

economical development of these municipalities and their neighbourhood is intensified. 

Economical analyses show that the two earlier mentioned metropolitan areas are the drivers of 

economical development of the region. Quick development may be also expected in touristic 

municipalities (e.g. Krynica, Rewal, ¦ǎǘǊƻƴƛŜ aƻǊǎƪƛŜΣ aƛŜƭƴƻΣ aƛťŘȊȅȊŘǊƻƧŜΣ 5ȊƛǿƴƽǿΣ {ƻǇƻǘ and 

Sztutowo) driven by coastal tourism. For this aƛƳ ŀ αōŀǘƘƛƴƎέ ƳŀǊƛƴŜ ǎǇŀŎŜ ǎƘƻǳƭŘ ōŜ ǊŜǎŜǊǾŜŘΣ 

attention should also be given to the possibility of degradation of the marine environment (need to 
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protect its most valuable elements). Maritime spatial plan(s) should locate human activities in the 

sea area in such a way that development of tourism in coastal municipalities is not excessively 

restricted, but at the same time that development of coastal tourism is harmonised with nature 

protection. In the remaining areas (with predominant touristic monoculture, suffering from the 

downfall of fishery, depopulation and low level of entrepreneurship) it is suggested to use the 

maritime plan(s) for generating conditions for locating in these areas new forms of benefiting from 

the sea, especially forms which would ensure year-round employment. However, spatial planning 

alone cannot fulfil this requirement, it can only develop initial spatial conditions. 

Analyses of spatial development at regional and local level indicate that in the 2030 perspective the 

maritime spatial plan(s) of Polish sea areas should consider the possibility of providing sea space for: 

¶ the development of potential of maritime economy based on functions of the port network, 

¶ touristic use of natural and cultural resources of the coast, 

¶ use of marine resources for industrial and power generation needs, 

¶ sustainable development of coastal (bathing areas) and sea (eg. yachting, windsurfing, 

kitesurfing) tourism, and also 

¶ allowing to maintain fishery as an important function of coastal settlements, 

¶ providing conditions for safe migration of bi-environmental fish and maintenance of cohesion 

of the ecological system and of its links with the European system, as well as durability and 

resilience of regionally and supra-regionally valuable areas of protected nature, 

¶ taking into account sources of significant accidents especially in the Tri-City region and the 

presence of national safety infrastructure in the coastal region. 

These analyses have an important weakness related to the lack of knowledge about the reality (or 

rather the time horizon) of the planned developments (this gap is partly filled  by analyses of 

operational programmes, territorial contracts and of programs connected with the realisation of 

various policies, port development programs, etc.). 

Analyses of port accessibility show that, in the 2030 perspective, the maritime spatial plan(s) should: 

¶ provide for sea space for a ferry terminal (maybe even two) in the central part of the Polish 

coast and space for improvement of its (their) national accessibility from land after building 

roads S10 and S11, and at least maintain the already high potential global accessibility, 

¶ provide for further intensification and development of ǇƻǊǘǎ ƛƴ |ǿƛƴƻǳƧǏŎƛŜ ŀƴŘ ǘƘŜ ¢Ǌƛ-City 

ōŜŎŀǳǎŜ ǘƘŜƛǊ ŀŎŎŜǎǎƛōƛƭƛǘȅ ǘƻ ǘƘŜ ǊŜǎǘ ƻŦ tƻƭŀƴŘ Ƙŀǎ ōŜŜƴ ƛƳǇǊƻǾŜŘΣ ŀƴŘ ƛƴ ŎŀǎŜ ƻŦ |ǿƛƴƻǳƧǏŎƛŜ 

additionally because the local labour market has grown, 

¶ provide for a quick development of tourism (especially weekend tourism) in the central part 

of the Polish coast (except the northern part of the Pomeranian Voivodship) in function of 

distance from both metropolitan areas. 

5. Conditions resulting from pressure on the coastal zone 

Analyses of coastal erosion indicate that the predicted increase of length of eroded coastline and 

rate of erosion, and decrease of resistance to sea level change (even in the optimistic variant) should 

be duly taken into consideration in the maritime spatial plan(s). Consequences of coastal erosion 

along cliff coasts (gradual retreat of waterline, cliff top and foot) also require attention. The process will 

intensify with the predicted sea level rise. This in turn means that mainly these elements of the coastal 

system and of coastal and hinterland infrastructure should be preserved, which are given protection 
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priority in the light of summary classification of the coastal zone and its hinterland. It is therefore 

important that the future maritime spatial plan(s) should realise tasks of the Program of coastal 

protection for the years 2004-2028. The spatial plan(s) should not impose limitations on works 

protecting against erosion, flooding and landslides along stretches of coast indicated in the Program. At 

the same time special attention should be given to pressures of spatial development of sea areas which 

act on the coast and its hinterland. The maritime spatial plan(s) should also protect documented and 

prospective resources of sand for artificial nourishment. In areas with such resources priority should 

be given to mining (for the needs of coastal protection), while dumping, laying cables and pipelines 

and locating any other permanent structures/objects, which make sand mining impossible, should be 

prohibited. Since the number of prospective sand mining areas is rather limited, use of spoil from 

maintenance dredging of port approaches for artificial nourishment should be considered (provided 

the spoil fulfils sand quality criterions).  

6. Use of sea areas for fishery 

Analyses of fishery indicate that four issues should be given special attention in the maritime 

spatial plan(s). Firstly, in the process of defining areas specially important for procreation of 

economically important species of fish with pelagic eggs, such as cod and sprat, the significant 

temporal and spatial variability of both their spawning and its effects should be taken into account. 

Secondly, in case of most of fish species with pelagic eggs, there is no method for precise 

delimitation of the area of their spawning (viz. the case of sprat). In this situation, effective 

procreation is possible only by ensuring that the areas, in which activities with negative influence on 

recruiting of the given species, constitute only an insignificant percentage of the procreation area. 

Thirdly, effective ǎǇŀǿƴƛƴƎ ƻŦ ŎƻŘ ƻŦ ǘƘŜ ŜŀǎǘŜǊƴ ǎǘƻŎƪ ƻŎŎǳǊǎ ƛƴ ǘƘŜ .ƻǊƴƘƻƭƳ 5ŜŜǇ ŀƴŘ ƛƴ ǘƘŜ {ƱǳǇǎƪ 

Trough, approximately in the water area limited by the 60 m depth contour. However, even in this 

case marked spatial and temporal variation of the distribution of roe and larvae is observed. 

Fourthly, migration routes to/from rivers should be protected. Analysis of spatial conditions of 

fishery is hindered by lack of long-term (multiannual) data and information series. This suggests that 

an in-depth analysis of location and conditions promoting effective spawning should be carried out in 

order to ensure the required space, and, if possible in the light of the variability of environmental 

conditions, to determine the conditions for correcting this delimitation. Long term BITS and BIAS data 

could be used for updating maps of occurrence of selected species. They contain important 

information about sea areas, which should be taken into account in planning measuring stations and 

exploratory fishing in Polish sea areas for the needs of monitoring and research. In recent years, fish 

migration through river mouths is subject to very dynamic changes. Assessment should be based on 

most recent and reliable data. Such data, if they at all exist for a given river, are available at the 

Institute of Inland Fishery. This information should be collected on a systematic basis. 

The maritime spatial plan(s) of Polish sea areas should protect access routes of fishing vessels to 

hunting grounds and the hunting grounds themselves. Determination of the routes of fishing vessels 

is very important from the point of view of economics of the fishing industry. As a rule they are the 

shortest, i.e. most profitable ones. It is suggested to carry out an analysis of VMS data from at least 3 

years preceding plan preparation. Similarly, the fishing effort and the catch amount should be 

analysed in a 0.05o grid, taking into account fish species and fishing tools. It should be remembered 

that VMS analysis concerns only vessels over 12m long; therefore it does not cover coastal fishing. 
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Coastal fishing operates mainly on traditional, confirmed by experience, and strictly defined in time 

and space fishing grounds. For example fishing with gill nets requires reserving areas within ca. 6 NM 

from the coast. It is important to determine the location of coastal fishermensΩ hunting grounds with 

higher accuracy than the scale of statistical fishing squares. This can be achieved by recording the 

fishing effort from independent research vessels and/or interviewing fishermen. In the opinion of 

fishermen the area with coordinates 

¶ ррϲ лрΣллΩ b мсϲ млΣллΩ 9 

¶ рпϲ ртΣрлΨ b мрϲ руΣллΩ 9 

¶ рпϲ рлΣллΩ b мрϲ олΣллΩ 9 

¶ ррϲ нлΣллΩ b мрϲ олΣллΩ 9 

¶ ррϲ нлΣллΩ b мсϲ млΣллΩ 9 

is valuable for fishery, and within it priority should be given to fishery. In the end of January 2015 an 

amendment of the Act on fishery was passed, and this may require revising some of the above 

conclusions. 

Very little information exists on recreational fishing, which is becoming an important factor, 

generating significant income in the coastal region. Because of its high dynamics and interest of the 

public in this form of recreation, it is recommended to carry out an analysis of recreational fishing, 

covering also the years 2013 and 2014. 

Analyses dealing with small ports and havens show that in most of the local ports and havens fishery is 

the only economic activity carried out throughout the whole year. Concentration of fishing services in 

ports (fish handling centres) allows also for development of other functions, especially tourism-related, 

and at the same generates development of port infrastructure. In many cases the existence of a port is 

determined by services offered to fishery. Though there is a lack of information on the influence of 

fishery on local economical development, the need to ensure access of fishermen to relatively large 

sea areas to allow use of a variety of fishing techniques and tracking of the fish shoals, as well as free 

access to places of unloading the catch, seems indisputable. The area of operation of the fishing 

vessels does not have to be the same as the place of registration, especially in case of vessels longer 

than 15 m, which may use several ports during one year. 

7. Conditions resulting from the development of navigation and ports 

Most of the Polish sea areas are used for navigation. Only small parts of these areas remain free 

of intense navigation. There is a need to organise this better, in agreement with the principle of 

sparing use of sea space. The maritime spatial plan(s) of Polish sea areas should aim at fitting the 

system of navigation routes (obligatory, recommended and customary) to the future navigation 

situation, i.e. assume the appearance of new users of the sea space, and take care of the needs of 

safe navigation and the need to ensure free space for other traditional users of sea space, e.g. 

fishermen. It would be advisable to plan for future work aiming at extending and modification of 

traffic separation schemes and modification of acknowledged deep water routes. 

Different vessels need different spatial configurations, and determining universal navigation 

routes is not possible. In the Polish maritime spatial plan(s) attention should be given to navigation 

routes connecting base points of the TEN-T system, as these connections should aspire to the status 
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ƻŦ άƳƻǘƻǊǿŀȅǎ ƻŦ ǘƘŜ ǎŜŀέΦ {Ŝŀ ƎƻƛƴƎ ȅŀŎƘǘǎ ŀƴŘ ƻǘƘŜǊ ǎƳŀƭƭ ǘƻǳǊƛǎǘƛŎ ǾŜǎǎŜƭǎ ǿƛƭƭ ǎŀƛƭ Ƴƻǎǘƭȅ ƛƴ ǘƘŜ 

coastal waters. Appearance of artificial islands will influence the spatial ǇƛŎǘǳǊŜ ƻŦ ƴŀǾƛƎŀǘƛƻƴΦ DŘŀƵǎƪ 

ŀƴŘ ²ƱŀŘȅǎƱŀǿƻǿƻ Ƴŀȅ ōŜŎƻƳŜ ƛƳǇƻǊǘŀƴǘ ǇƭŀŎŜǎΣ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘǎ ƻŦ ǾƻȅŀƎŜǎ ǊŜƭŀǘŜŘ ǘƻ ƛƴƴƻǾŀǘƛǾŜ 

uses of the sea (off-shore development), and this may result in appearance of new customary 

navigation routes. The maritime spatial plan should aim at minimising limitations put on navigation 

by locating permanent structures in sea areas. 

Analysis of the spatial distribution of risk of contamination by oil spills shows that the most 

ŜƴŘŀƴƎŜǊŜŘ ǎǘǊŜǘŎƘŜǎ ƻŦ Ŏƻŀǎǘ ŀǊŜ ōŜǘǿŜŜƴ 5ŀǊƱƻǿƻ ŀnd Hel and between Gdynia and the border 

with Russia. This is caused by the direct nearness of navigation routes. Maximum risk of 

ŎƻƴǘŀƳƛƴŀǘƛƻƴ ƛǎ ƴŜŀǊ ǘƘŜ IŜƭ tŜƴƛƴǎǳƭŀ ŀƴŘ ƛƴ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪΣ ŦƻǊƳƛƴƎ ŀ ŘŀƴƎŜǊ ǘƻ ǘƻǳǊƛǎǘƛŎ 

activities on the Hel Peninsula and along the coast between Gdynia and the Russian border, and 

endangering the Natura 2000 sites located in the Gulf. When preparing Polish maritime spatial 

plan(s), a careful analysis should be carried out to determine which elements of navigation routes 

generate highest risk of contamination by oil spills, and possibilities of reducing that risk in nature 

protection areas and in areas with intense coastal tourism activities should be considered. The plan 

could introduce additional solutions for navigation near the Hel Peninsula and Rozewie in order to 

reduce the above mentioned risk. 

Analyses dealing with ports of basic importance to national economy indicate that development 

of this sector will be directed at development of existing ports. No new ports are planned. The 

number of connections and size of served ships will grow, while reducing ǘƘŜ ǎƘƛǇǎΩ ǎǘŀȅ ƛƴ ǇƻǊǘ ǘƛƳŜΦ 

It results that the maritime spatial plan(s) should reserve space for seaward development of these 

ports. The plan(s) should also provide for anchorages, fairways and approach routes allowing 

servicing by the ports the largest vessels that can enter the Baltic Sea. Attention should also be given 

to safety of navigation in conditions of growing intensity of traffic on the approach routes and 

growth of vessel size. 

Analyses dealing with local ports indicate that their importance will grow with the growth of 

wealth of population and with integration of the ports into the local economical system. Local ports 

intend to correct their boundaries. However, on the basis of their strategic documents, it is not clear 

whether these intentions concern the sea space. Nevertheless, a spatial reserve should be made to 

provide for the appearance of new functions, such as new marinas (especially on the coast between 

_Ŝōŀ ŀƴŘ ²ƱŀŘȅǎƱŀǿƻǿƻύ ƻǊ ƛƴŎǊŜŀǎŜ ƻŦ ŎŀǊƎƻ ǘƘǊƻǳƎƘǇǳǘΦ tƻǊǘǎ ƭƻŎŀǘŜŘ ƴŜŀǊŜǎǘ ǘƻ ǿƛƴŘ ŦŀǊƳǎ ŎƻǳƭŘ 

become base ports for a variety of services connected with the construction and operation of 

offshore wind farms. These functions could be realised fƛǊǎǘ ƻŦ ŀƭƭ ōȅ ǘƘŜ ǇƻǊǘǎ ƛƴ YƻƱƻōǊȊŜƎΣ 5ŀǊƱƻǿƻΣ 

¦ǎǘƪŀ ŀƴŘ ²ƱŀŘȅǎƱŀǿƻǿƻΦ ! ƘƛƎƘ ǉǳŀƭƛǘȅ ǇǊƻŦŜǎǎƛƻƴŀƭ ōŀǎŜ ŦƻǊ ǎŜǊǾƛŎƛƴƎ ǎŜŀ ǘƻǳǊƛǎƳΣ ȅŀŎƘǘƛƴƎ ŀƴŘ 

other water sports will develop both through utilisation of the existing hydrotechnic structures in 

ports and by new developments which should be connected with an activation of accompanying 

services in the hinterland of the ports (technical services, repairs, wintering of yachts, renting of 

equipment, training). In accordance with the Act of December 20 1996 on seaports and havens, the 

maritime spatial plan(s) should ensure that each local port has a possibility of maintaining a safe 

approach to the port from the sea and of necessary elements (roadsteads, anchorages, turning 

basins). The plan(s) should also ensure good access from the sea to both the Szczecin and Vistula 

lagoons and to the local ports of these two water areas. Therefore the maritime spatial plan(s) should 

ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ōǳƛƭŘƛƴƎ ŀ ŎƘŀƴƴŜƭ ōŜǘǿŜŜƴ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪ ŀƴŘ ǘƘŜ ±ƛstula 

Lagoon, if such a decision would be taken.  
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8. Conditions resulting from immobile forms of utilizing sea areas 

Having in mind presently nonexistent or insufficiently diagnosed ways of using the sea space, e.g. 

biotechnology, the principles of coexistence and space-sparing planning should be used, so that 

sufficient space is left for such activities. In case of forms of sea area use which take up space 

permanently, the maritime spatial plan(s) should propose decision making procedures involving the 

sequencing (time factor) and principles of occupying these areas. 

Optimum locations for development of marine wind power production can be indicated basing on 

analysis of natural conditions (spatial distribution of wind parameters and water depths). In spite of 

the common opinion that building offshore wind farms (OWFs) close to the coast is most profitable, 

this analysis allows to conclude that areas to the north of the boundary of the territorial sea are 

predestined for this form of sea use. This is reflected by the already issued permissions. The maritime 

spatial plan(s) should ensure space for connecting the OWFs to the national power grid and to the 

possible Baltic Grid. The plans should also take into account the need for a higher degree of 

coexistence of OWFs with other users of sea space (some types of fishery, mariculture, also sea 

tourism). The maritime spatial plan(s) should designate space for navigation routes between the wind 

ŦŀǊƳǎ ŀƭƭƻǿƛƴƎ ŀŎŎŜǎǎ ǘƻ ŦƛǎƘƛƴƎ ƎǊƻǳƴŘǎ ƛƴ ǘƘŜ {ƱǳǇǎƪ ¢ǊƻǳƎƘ ŀǊŜŀΦ The needs of cultural heritage 

protection should also be taken into account in the areas designated for wind farms (and also in 

other areas). The plan(s) should consider issues of safety of navigation (e.g. by correcting and 

improved organisation of navigation routes in the vicinity of OWFs) and take into consideration the 

needs of OWF dismantling after decommissioning, taking also into account that they may become 

valuable habitats. The plan(s) should also take into account the requirement for sea space of potential 

heat power plants3 (location of cooling water intake and discharge pipelines and of safety buffer 

zones) and potential permanent closing of these zones to some economical sectors, e.g. tourism, 

yachting, offshore mining and passive fishery. It should be also taken into consideration that location 

of a nuclear power plant in the coastal zone might result in building of a local port servicing that 

investment during the plant construction as well as operation stages. All this should be done while 

having in mind the high degree of uncertainty caused by the lack of key decisions on the location of a 

nuclear power plant in Poland and on offshore wind energy, lack of decisions on connecting offshore 

wind farms to the national power grid, lack of decisions on the layout of the Baltic Grid (the concept 

is in initial stages of development), lack of detailed information about the complex impact of OWFs 

on the ecosystem and ecosystem services of the Baltic Sea, and lack of knowledge of the cost of 

coexistence of OWFs and other forms of sea use. 

Analyses of marine mining indicate that the maritime spatial plan(s) of Polish sea areas should take 

due account of issued licenses for extraction, prospecting and investigation of aggregates and 

hydrocarbons. The plan(s) should indicate in the graphic and textual parts the examined resources of 

hydrocarbons, metal ores and aggregates and protect them for future exploitation. The plan should also 

designate multifunctional (multimodal) infrastructural corridors to organise in an orderly way the 

routes of pipelines as well as potential cables from nearby wind farms. This organising should apply 

not only to national installations, but also installations which do not enter the Polish territorial sea. 

For these last the corridors would be only an option of development. 

                                                           
3
 mainly of the planned nuclear power plant 
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With view to potential extraction of minerals from areas on which prospecting is presently carried 

out, the plan(s) should allow in these areas laying and maintenance of pipelines. The plan(s) should 

also allow for the possibility of exploratory investigations. 

The construction of the dispositions of the Polish maritime spatial plan(s) should take into account 

that as a rule a long time passes between obtaining a license for exploration of hydrocarbon 

resources and the moment of starting extraction, and consider the possibility of allowing in these 

areas non-conflicting functions until the time when extraction begins, and also after the extraction 

ends (before start of extraction these will be functions which will not conflict with the rights of the 

licensees, e.g. rights for exploration and investigation). The same concerns wind farms. The plan(s) 

should take into account the influence of mining operations on changes in intensity of sea traffic (new 

navigation routes). 

Analyses of linear infrastructure suggest its quick development. There is a need to arrange them 

in a possibly orderly way in accordance with the principle of sparing use of sea space. The maritime 

spatial plan(s) should take into account the existing linear infrastructure and investments for which 

decisions have been already issued. However, there is a difficulty for the planners: lack of knowledge 

about planned cables and pipelines, especially linear infrastructure connected with exploration and 

extraction of hydrocarbons (information comes only from issued decisions). From the point of view of 

the expected development of an international power grid, it is important to determine in the plan(s) 

the points of entrance of this grid into Polish sea areas. The concepts of the Baltic power grid should be 

taken into account. Because of the need to ensure sea-land harmonisation, it is necessary to indicate the 

landing points of this infrastructure in accordance with the requirements of the power networks, 

environment protection, coastal protection and safety of coastal population. The width of buffer zones 

and the set of limitations on the use of these areas must be defined. In connection with the potential 

development of offshore mining and wind farms, it is advised to consider the establishment of 

multifunctional (multimodal) corridors for linear infrastructure. 

Analyses dealing with national defence and safety indicate that in the maritime spatial plan(s) of Polish 

sea areas all unclassified information should be properly taken into account, among others about the 

existing military infrastructure and its elements (especially locations of marine military training areas, 

anchorages and fairways of the Navy) and about the defence needs connected with classified information 

(this will be ensured through consultation of the draft plan(s) by the Ministry of Defence). 

Analyses dealing with underwater cultural heritage show that identification of its resources in Polish 

sea areas is incomplete. In the investigated areas, protective zones should be established around 

objects of underwater historical heritage. Among others, the location of submerged settlements and 

landscapes and wrecks (of archaeological value and war cemeteries) should be taken into account. In 

incompletely investigated areas general regulations protecting underwater historical heritage should 

be established. For example, in descriptions of the ways of use of areas designated for installations, 

structures and linear infrastructure, it should be required that all maritime investments disturbing 

the structure of the bottom should be preceded by an inventory of the bottom with view to the 

presence of objects of cultural heritage. Areas for archaeological repositories should be designated in 

the plan(s). In such areas objects of underwater historical heritage could be stored without risking 

their destroying by atmospheric influences or waves, while ensuring protection against penetration 

of third persons and allowing access (under proper control) to selected objects. 
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Analysis of tourism in sea areas indicates that in the maritime spatial plan(s) of Polish sea areas 

provisions should be made for further development of qualified sea tourism, and the plan(s) should 

indicate sea areas best predestined for these activities. The plan(s) could also designate space for 

archaeological park(s) in areas of more intense development of wreck tourism (diving). Provisions 

should be made for drawing up detailed spatial plans for areas with high intensity of conflicts caused 

by qualified sea tourism (analyses of the Study suggest that these could be, among others, the Vistula 

[ŀƎƻƻƴΣ {ȊŎȊŜŎƛƴ [ŀƎƻƻƴ ŀƴŘ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪύΦ 

Analyses dealing with chemical weapon dump sites prove that there is a lack of full knowledge 

about areas in which they occur. The maritime spatial plan(s) of Polish sea areas must take due 

account of the existing risks, and designate closed areas, or areas of limited use, even with a certain 

surplus. All investigations carried out for the needs of investments in Polish sea areas should also 

include searching of the site of future investment for potential elements of dumped ammunition. 

Analyses dealing with mariculture indicate that climate conditions limit possibilities of this type of 

activity in Polish sea areas. They are decidedly unfavourable for most known techniques of farming 

used in the world (at least for commercial objectives). Better chances may be for the development of 

mariculture for needs of environment protection. 

Analyses of closed sea areas indicate that the maritime spatial plan(s) should take into account 

information about such areas, show them in the drawing of the plan and explain the nature of the 

limitations in the textual part. In case of temporal limitations, possibilities of alternative use of these sea 

areas during the time when the limitations do not apply should be considered. 

9. Conflicts and synergies 

A synthetic assessment of the relationships between the various forms of spatial development of 

sea areas is very difficult. The main reason is the complexity of the social-economic-oceanologic 

category built up by the forms of use of sea space and the relationships between them. For example, 

offshore wind farms are connected with the natural environment both by synergic ties (artificial reef) 

and pressures (e.g. infrasound which can have a negative effect on sea mammals). Because of that in 

analyses of the natural component (the most complex form of use of sea space), rather than 

conflicts, risks and impacts are discussed. Secondly, the character of the relationships results also 

from the intensity of the various forms of sea space use, technical solutions and the degree to which 

interested parties are open to the needs of the other users of the sea area. Thirdly, relationships 

between the forms of sea space use are of a hypothetic and/or real character. Some of the conflicts 

and synergies are rather potential, and do not appear in practice. However, the lack of real conflicts 

is often the result of good administrative decisions. Paradoxically, lack of a real conflict may be due 

to the existence of a strong hypothetical conflict, which lead to a common sense, or forced by law, 

mutual exclusion (e.g. fishing is excluded in port areas or roadsteads). Fourthly, relations between 

synergies and conflict are often asymmetrical. For example, diving is in conflict with fishery, but it is 

no problem for the fishermen. 

фΦмΦ ¢ƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǾƛŜǿ ƻŦ ŎƻƴŦƭƛŎǘǎ 

Debates with stakeholders indicated that offshore power production, fishery and linear 

infrastructure generate numerous conflicts. In the opinion of stakeholders strong conflicts are 
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generated both by nuclear and wind power production. Installations for cooling water intake and 

discharge of power plants may result, in a certain sea area around the ends of pipelines, in potential 

limitations (or closure) to touristic uses, fishery and navigation. According to the stakeholders, 

conflicts with offshore wind farms may occur in relations with underwater historical heritage, 

aggregate mining, fishery, navigation and linear infrastructure. Representatives of fishermen 

expressed their fears connected with the development of offshore wind farms. They pointed to 

resulting difficulties of access to fishing grounds and to areas of trawling in the coastal waters divided 

by potential cables (espeŎƛŀƭƭȅ ƛƴ ŎŀǎŜ ƻŦ ǘƘŜ п ba ǿƛŘŜ ōŜƭǘ ōŜǘǿŜŜƴ ¦ǎǘƪŀ ŀƴŘ ²ƱŀŘȅǎƱŀǿƻǿƻΣ 

which is a traditional trawling area). Less controversy was found between OWFs and recreational 

fishing. Areas used for sea angling tourism are located 12-16 NM from the coast, east of thŜ {ƱǳǇǎƪ 

Bank. Here the conflict with OWFs could be solved assuming that navigation (manoeuvring) could be 

allowed between the pylons ς buffer zones are required. Generally however, fishermen postulated 

that a better knowledge of the impact of OWFs on marine environment, fish, their life cycles, 

migration routes, behaviour of marine organisms should be obtained before starting preparation of 

maritime spatial plans, and only after that decisions on location of the wind farms should be taken. In 

the opinion of fishermen, new ways of using the sea may prevent them making full use of the 

granted to Poland fishing quotas. 

The debate revealed conflicts of fishery with nature conservation (seals feeding on introduced 

smolts and preventing reproduction of salmon, protected birds damaging fishing nets and eating fish 

out of them, etc.). Also earlier known problems at contact with cultural heritage (nets damage 

wrecks), linear infrastructure (drag nets hooking onto cables and pipelines), dumping dredged spoil 

(areas inaccessible to fishermen) and dumped ammunition (damaging of fishing gear, risk to fish and 

fishermen), as well as at contact with water sports and bathing areas ς in case of these last only 

passive fishing4. Different types of fishery compete also between each other for fishing grounds. 

Besides fishery, power production and offshore mining, in the opinion of the participants in the 

debate strong conflict is generated by linear infrastructure, especially pipelines. However, the 

discussion was dominated by one case ς ǘƘŜ Ǝŀǎ ǇƛǇŜƭƛƴŜ ŎƻƴƴŜŎǘƛƴƎ DŘŀƵǎƪ ǿƛǘƘ ǎǳōǘŜǊǊŀƴŜŀƴ 

caverns in the Kosakowo municipality. 

9.2. Spatial strengthening of conflicts ς ŜȄǇŜǊǘǎΩ ŀǇǇǊƻŀŎƘ 

¢ƘŜ ǇƛŎǘǳǊŜ ƻŦ ŎƻƴŦƭƛŎǘǎ ŀƴŘ ǎȅƴŜǊƎƛŜǎ ŀǇǇŜŀǊƛƴƎ ŦǊƻƳ ŜȄǇŜǊǘǎΩ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ŦŀǊ ƳƻǊŜ ŎƻƳǇƭŜȄΦ 

This means that stakeholders not always are aware of the complexity of various relationships. During 

preparation of this Study the approach of stakeholders representing navigation, environment 

protection, tourism and coastal protection was rather passive. This means that in the plan(s) 

preparation stage work with them will have to be intensified. When working with the stakeholders, 

sufficient time should be given to identification of their future plans on the use of sea space (it is 

advised to use a multi-variant and scenario approach) in order to arrive at a fair and dependable 

identification of real and potential conflicts and synergies.  

                                                           
4
 Passive fishing gear is the oldest type of fishing tools, and is used mainly in case of small scale, so called 

artisanal, fishery. These are various types of traps (made of nets or other materials) with or without bait, drift 
nets, anchored hooks etc. This type of tools is placed on the bottom or anchored to it, but there are also mobile 
tools (e.g. drift nets) which catch fish due to the difference between the slow motion of the tool in the water 
column and the movement of the fish. 
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The maritime spatial plan(s) of Polish sea areas should indicate areas with exceptional intensity of 

conflicts and synergies and require for them preparation of detailed spatial plans. Spatial analysis of 

the discussed above conflicts and synergies ς the superposition of various forms of sea space use and 

the knowledge resulting from the conflict and synergy matrix ς indicates that at least the following 

areas qualify for detailed spatial planning: 

¶ ¢ƘŜ ǎŜŀ ōŀǎƛƴ ƻŦ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪ ς conflicts between protection of environment, coastal 

tourism (mainly water sports), ports, linear infrastructure (mainly gas pipelines), coastal 

protection, fishery, national defence, 

¶ The sea basin of the Pomeranian Bay ς conflicts between protection of environment, coastal 

tourism (mainly yachting), national defence, pipelines (planned gas pipeline), navigation, ports 

and, to some extent, fishery, 

¶ ¢ƘŜ Ŏƻŀǎǘŀƭ ǎŜŀ ōŀǎƛƴ ōŜǘǿŜŜƴ ²ƱŀŘȅǎƱŀǿƻǿƻ ŀƴŘ 5ŀǊƱowo ς conflicts between fishery and 

linear infrastructure (mainly between trawling and cables connecting OWFs with the national 

power grid on land), protection of environment (closed area of the SƱƻǿƛƵǎƪƛ bŀǘƛƻƴŀƭ tŀǊƪύΣ 

national defence, navigation, water sports, potential location of nuclear power plant(s), 

¶ Sea basins designated for OWFs ς internal cable networks within each wind farm, external 

connections to main offshore and land power grids, need to ensure navigation routes for 

fishermen, need to indicate temporary, final and alternative functions in case investors desist 

from building OWFs, potential development of extraction of hydrocarbons and resulting 

development of linear infrastructure. 
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1. LEGAL AND INSTITUTIONAL CONDITIONS 

1.1. Legal status 

.ŀǎŜŘ ƻƴ ǊŜǇƻǊǘ ά!ƴŀƭȅǎƛǎ ƻŦ [ŜƎŀƭ !Ŏǘǎ όƭŜƎŀƭ ǎǘŀǘǳǎ as of 6.10.2014ύΣ 5ǊΦ ¢ƻƳŀǎȊ .ŊƪƻǿǎƪƛΣ ǇǊƻŦΦ ŀǘ DŘŀƵǎƪ 
University, legal adviserτ Annex 1. 

The basic act of law, regulating the use of the seas and oceans, is the United Nations Convention on 

the Law of the Sea ς UNCLOS, signed in Montego Bay on 10th Dec 1982 (JoL 2002, no 59, pos 542), 

ratified by Poland in 1998. The Convention is ƻŦǘŜƴ ŎŀƭƭŜŘ ǘƘŜ ά/ƻƴǎǘƛǘǳǘƛƻƴ ƻŦ ǘƘŜ ǎŜŀǎέ ŀǎ ƻƴƭȅ ƳƛƭƛǘŀǊȅ 

activity on seas stays beyond its regulations. The Convention regulates the use of the seas and oceans 

in a comprehensive way, creating a legal framework to which activities of states in these areas must 

comply. The Convention codified common standards as well as rules of laws of the sea, new ideas and 

legal regimes, it also created regulations for further development of specific fields of this law. The most 

important provisions of the Convention apply inter alia to borders of the territorial sea, ways of 

assignation of borders of the exclusive economic zone, rights and obligations of the coastal state, 

freedoms and limitations of international shipping, freedoms and limitations of other uses of the sea 

and research. It is stated in the preamble of the Convention that problems of the sea space are all 

strictly connected with each other and as such should be considered as a whole, but the document 

itself does not include direct regulations on the ways of creation or requirements for maritime spatial 

plans. Nevertheless, it influences the scope of plans and solutions included in them (e.g. the 

requirement of respecting stated in the Convention freedoms and limitations). The provisions of the 

Convention were included in the Act on sea areas of the Republic of Poland and maritime 

administration. 

European Union does not have the mandate for spatial planning of sea areas. Treaties on the EU 

and its functioning do not provide expressis verbis a legal basis for maritime spatial planning. Some 

indications, pointing to the need for involvement of EU in MSP may be found in some articles of the 

Treaty establishing the European Community (TEC), i.e. in articles: 32 TEC (fisheries and agriculture), 

70 TEC (transport policy including maritime transport), 158 TEC (economic, social and territorial 

cohesion) and 174 TEC (environment and health protection and rational management of resources) 

[Krzywda, 2014]. They provided the justification and inducement for issuing the Directive of the 

European Parliament and of the Council 2014/89/EU of 23 July 2014 establishing a framework for 

Maritime Spatial Planning. This Directive contains the requirement for Member States to develop 

Maritime Spatial Planning for their sea areas until 31st March 2021 the latest. It also creates the 

obligation to carry out reviews of the plans at least once every 10 years. It points to the need for an 

integrated approach in the planning process as well as stakeholder involvement and consultations, 

using best available data and information, taking into account the land-sea interactions, ensuring 

trans-border cooperation between Member States and third countries. The Directive does not 

impose the scope of the plans (but it contains suggestions on that scope), nor specific planning 

solutions. Basically, the Directive has been already transposed into Polish law, except for trans-

border cooperation and periodic reviews of the plans. 

The most important act of national law concerning spatial planning of the Polish sea areas is the 

Act of 21 March 1991 on sea areas of the Republic of Poland and Maritime Administration (JoL 2013, 

pos. 934 as amended). The provisions of Chapter 9 of the Act introduce a separate regulation on 

creating and issuing spatial plans of sea areas. All plans and projects connected with the use of 

internal sea waters and territorial sea are approved by the maritime authorities in consultation with 
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relevant coastal municipalities. In the maritime spatial plans, or their parts, account must be taken of 

all valid permits for building and using artificial islands, structures and installations in Polish sea areas 

as well as permits for laying and maintaining underwater cables and pipelines in internal sea waters, 

territorial sea, issued under this particular Act. The textual part of the maritime spatial plan should 

take under consideration the distribution and delimitation of zones closed for shipping and fisheries 

and of published periodically hazardous areas for shipping and fisheries, established according to the 

needs of national defence or security. The Act does not regulate the procedure for plan elaboration 

and paths of appealing from its provisions. 

The scope of the plans is regulated by the Regulation of the Minister of Transport, Construction 

and Maritime Economy and Minister of Regional Development dated 5 August 2013 on maritime 

spatial plans for Polish sea areas (JoL 2013., pos. 1051) which is an executive act issued pursuant to 

Art. 37b paragraph 4 of the Act on sea areas of the Republic of Poland and Maritime Administration. 

The Regulation specifies the required scope of the plans for internal sea waters, territorial sea and 

exclusive economic zone in the textual and graphic parts. The regulation defines also the scope of 

justification of the draft of the plan. Provisions of the regulation apply also to changes of the plans or 

their parts. The plan should take into account, in particular, the objectives and directions identified in 

development strategies and programs listed in the Act of 6 December 2006 on the principles of 

development policy (JoL of 2009. No. 84, pos. 712 as amended), as well as objectives and directions 

of sustainable development of the country, set out in the National Spatial Development Concept 

(NSDC) and objectives, rules and spatial policies of voivodships, as defined in spatial development 

plans for voivodships, public purpose investments of national importance included in the programs 

of governmental tasks, if they relate to sea areas covered by the plan. The regulation is in force since 

25 September 2013. 

From the perspective of the preparation of maritime spatial plans for Polish maritime areas, 

Resolution No. 190 of the Council of Ministers of 29 October 2013 Rules of procedure of the Council 

of Ministers (Polish Monitor pos. 979) is also important. It provides for an obligation to assess the 

expected socio-economic impact (S-EIA)of a normative act, i.e. an Act of Parliament, normative act of 

the Council of Ministers, Regulation of the Prime Minister or Minister, Ordinance of the Prime 

Minister, assumptions for draft of legal act, other documents, in particular strategy, program, report, 

information, position of the government to the non-governmental draft of act of Parliament or other 

position as provided in existing legislation, ordered by the Council of Ministers or the Prime Minister 

or prepared with his consent in order to present the Council of Ministers. 

S-EIA contains in particular: 

¶ indication of subjects that are affected by the draft of the normative act; 

¶ Information on the consultations conducted before developing the draft, the public 

consultations and evaluations of the draft, including the obligation to consult specific entities 

resulting from separate regulations; 

¶ results of analysis of the impact of proposed normative act on the affected subjects and on 

important areas, in particular on: 

- the public finance sector, including the budget of the State and budgets of local 

government units, 

- the labour market, 

- competitiveness of economy, general entrepreneurship and functioning of entrepreneurs; 
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¶ indication of sources of financing, especially if the draft involves burdens to the national 

budget or local government budgets; 

¶ indication of data sources and assumptions adopted for calculations. 

Highly important for the preparation of maritime spatial plans is the Act of 16 April 2004 on 

Nature Conservation (consolidated text JoL 2013, pos. 627 as amended), which states that 

conservation objectives are implemented, among others, by taking into account the requirements of 

nature conservation in spatial planning of internal sea waters, territorial sea and exclusive economic 

zone. Parts of a maritime spatial plan which concern a nature reserve and its buffer zone, a landscape 

park and its buffer, and area of protected landscape require coordination with the Regional Director 

of Environmental Protection in scope of the solutions of the plan which could have a negative impact 

on the protected area. 

Also other acts of law put specific requirements on maritime spatial plans of Polish sea areas. 

Among others according with: 

¶ the Act of 28 July 2005. on health resort medical treatment (consolidated text JoL of 2012., 

pos. 651 as amended.) the textual part of the maritime spatial plans of Polish sea areas shall 

take into consideration the arrangement of waters protected according to that act, and the 

graphic part of the plan should include borders and designation of objects and areas 

protected under the provisions of that Act  

¶ the Act of 9 June 2011 Geological and Mining Law (consolidated text: JoL 2014., pos. 613 as 

amended) ς in the maritime spatial plan must be taken into account licences issued in the 

area of the plan for: 1) exploration for hydrocarbons, black coal, methane deposits occurring 

as accompanying resource, lignite (brown coal), metal ores with the exception of bog iron 

deposits, metals in natural state, ores of radioactive elements, native sulphur, rock salt, 

potassium salt, potassium-magnesium salts, gypsum and anhydrite, gemstones (regardless of 

where they occur, they are covered by the mining property); 2) search for or exploration of an 

underground carbon dioxide storage complex;3) extraction of minerals from deposits; 4) 

underground tankless storage of substances; 5) underground storage of waste; underground 

storage of carbon dioxide. Apart of that, the plan should include the distribution of areas 

where mineral deposits are documented or confirmed by initial information or investigations 

shown in geological maps and the distribution of mining areas covered by the mentioned 

above licences, 

¶ the Act of 27 April 2001 Environmental Protection Law (consolidated text. JoL of 2013, pos. 

1232 as amended) ς the maritime spatial plan must take into account, among others, the 

arrangements of protection plans for Natura 2000 areas, the graphic part must include in 

particular the borders and designations of objects and areas protected under the provisions of 

this Act, 

¶ the Act of 28 March 2003 on the establishment of the multiannual program "Coastal 

Protection Program" (JoL No. 67, pos. 621) ς the maritime spatial plan or its parts must take 

into account the objectives and directions set out in this Program,  

¶ the Act of 18 July 2001 Water Law (consolidated text JoL of 2012, pos. 145) ς borders and 

designations of objects and areas protected under the Act must be taken into account in the 

maritime spatial plan  or its parts, 
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¶ the Act of 23 July 2003 on the conservation and the guardianship of monuments (JoL No. 162, 

item. 1568, as amended) ς the textual part of the maritime spatial plan should take into 

account the distribution of sea basins protected under this Act, and the graphic part of the 

plan should contains among others the borders and designations of objects and buffer zones 

protected by provisions of this Act,  

¶ the Act of 16 April 2004 on nature conservation (consolidated text JoL of 2013, pos. 627 as 

amended) ς the textual part of the maritime spatial plan should take into account the 

distribution of sea basins protected under this Act, and the graphic part of the plan should 

contain among others the borders and designations of objects and areas protected by 

provisions of this Act. 

¶ the Act of 6 December 2006 on the principles of development policy making (consolidated text 

JoL of 2009 No. 84, pos. 712 as amended) ς objectives and directions defined in development 

strategies and programs (ie. in the long-term national development strategy, medium-term 

national development strategies and other development strategies) must be taken into 

account in the maritime spatial plan or its parts, 

¶ the Act of 18 August 2011 on maritime safety (JoL No. 228, item. 1368, as amended) ς 

maritime spatial plans should identify the purpose of specific sea basins, inter alia for the 

needs of ensuring maritime safety. 

During the execution of the Strategic Environmental Assessment especially the following acts of 

law should be taken into account:  

¶ International law: 

ï UN ECE Convention on Environmental Impact Assessment in the cross-border context, 
signed in 1991 in Espoo and ratified by Poland in 1997, and Strategic Protocol to Espoo 
Convention. 

ï The UN ECE Convention on Access to Information, Public Participation in Decision-
making and Access to Justice in Environmental Matters, signed in Aarhus in 1998 and 
ratified by Poland in 2001 r. 

¶ EU law: 

ï Council Directive 85/337/EEC of 27 June 1985 on the assessment of the effects of 
certain public and private projects on the environment, 

ï Directive of the European Parliament and Council Directive 2001/42 / EC of 27 June 
2001. on the assessment of the effects of certain plans and programs on the 
environment, 

ï  Council Directive 92/43 / EEC of 21 May 1992. on the conservation of natural habitats 
and of wild fauna and flora, 

¶ National law: 

ï the Act of 3 October 2008 on the provision of information on the environment and its 
protection, public participation in environmental protection and environmental impact 
assessments (JoL of 2013, pos. 1235 consolidated text) ς Article 46. 

The last mentioned act of law implements the obligations set out, inter alia, in the three above 

mentioned directives. According to this Act, the planning process associated with the preparation of 
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a maritime spatial plan or its parts shall be documented in a durable manner, in the form of a 

structured set of documents that were produced during the preparation of the plan, including in 

particular documentation of procedures and public participation required by that Act. 

Important elements of the legal order, which have to be taken into consideration in plans for the 

sea areas, are the standing orders of the Directors of Maritime Offices. As a rule they relate to the 

establishment of safety zones around structures and installations in the sea, delimitation of the 

technical and protective belt on land, borders of havens and typical general ordinance cases. A part 

of them is of a normative character, e.g. the standing order no 5 of 3rd April 2014 of the Director of 

Maritime Office in Gdynia (Pomeranian Voivodship Official Journal, pos. 1416, Warmia and Mazury 

Voivodship Official Journal, pos. 1492) on the establishment of conditions for safe navigation in the 

sea area of the inner Puck Bay. This law is a result of negotiations conducted with the stakeholders 

and cooperation with the self-government of the Pomeranian Voivodship. It organizes the issues of 

navigation and sports in the inner Puck Bay. Some of its regulations will influence the solutions of the 

maritime spatial plan, though on the other hand, one cannot exclude a modification of this standing 

order in result of solutions of the maritime spatial plan. This does not change the fact that standing 

orders of this type should be a subject for reflection at the initial stage of plan development because 

they codify important social processes and are a record of preferences of costal communities with 

respect to the ways of sea area utilization. 

Analysis of legal conditions shows no gaps or limitations preventing creation and implementation 

of maritime spatial plans for Polish sea areas within the legal order existing in Poland. However, it 

has to be underlined that there are three important problems, which will hinder the construction of 

the plans: 

¶ the Polish legislator did not specify the axiological layer of maritime spatial planning, we are 

lacking priorities for use of the Polish sea areas (the priorities are either very general or scattered 

among a number of legal acts and mutually uncoordinated), there is no definition of the concept 

of spatial order on sea, there is also a lack of international agreements defining the directions 

sea area utilization, such as use of the Baltic Sea for energy production, or coherent 

environmental protection, 

¶ certain sections of the sea borders of Poland are still not determined 

¶ along some sections of the coast the coastline is not formally designated, also the baseline of 

the territorial sea is not established. 

With respect to the first issue, during development of the maritime spatial plans, it will be 

necessary to refer to soft law, i.e. existing strategic documents which do not posses the legal force 

(they are often of a recommendation/guideline character), but have been worked out during 

multilateral cooperation of many countries or many sectors within one country. This matter will be 

further discussed in section 1.3 

The second issue concerns mainly the exclusive economic zones of Denmark and Poland in 

proximity of Bornholm. All external borders of the Polish exclusive economic zone are set by bilateral 

agreements with countries, whose marine waters contact with the Polish zone, except the border 

between Poland and Denmark south of Bornholm, where until this moment the situation remains 

legally unsettled. The disputed area on Polish marine maps is assigned to the Polish zone, on Danish 

maps ς to the Danish zone. As a precaution both countries are refraining from any activity in this area 
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which could cause a reaction of the other side of the dispute. The risk lies in the possibility that both 

countries may simultaneously develop their maritime spatial plans. On the other hand, this could 

give an impulse to attempt regulating the legal issues. Other risks include the inability of positive 

opinion on the Polish maritime spatial plan by Denmark, also the lack of administrative competence 

of public administration to issue decisions (e.g. location decisions, construction permits). 

The third problem means that in consequence of the lack of the baseline and incomplete (not 

covering the entire Polish coast) legal designation of the coastline the administrative borders of the 

sea areas will be imprecisely determined in the maritime spatial plans ς which can lead to spatial 

conflicts and even questioning of the decisions issued on the basis of these plans. The border of 

planning jurisdiction is defined by the legally designated coastline. Its designation is regulated by 

provisions of the Water law ς it is the edge of the shore or line of permanent growth of grass, or a 

line which is determined on the basis of the average water level from a period of at least last 10 

years (Art. 15 of the Act). On internal sea waters this line is determined by the Director of the 

appropriate Maritime Office. In a situation when the coastline is not determined, the legally valid 

border of planning jurisdiction is the northern boundary of municipal plots. In November 2014 the 

designated coastline existed on the whole length of the coast in territorial competence of the 

Maritime Office in Gdynia (at present, along some stretches the Office is carrying out surveys in order 

to update the coastline) and the Maritime Office in Szczecin. No legally designated coastline exists 

along the coast in competence of the aŀǊƛǘƛƳŜ hŦŦƛŎŜ ƛƴ {ƱǳǇǎƪ, and therefore for the planning 

purposes the northern boundary of municipal plots should be applied. However, in this Study, for 

presenting the use of Polish sea and coastal areas (maps), for the area of the Maritime Office in 

{ƱǳǇǎƪ the physical coastline is used ς determined on the basis of 10 years of coastal monitoring. 

The boundaries of zones in the sea are determined on the basis of the baseline of the territorial 

sea. According to Art. 5 of UNCLOS this is the low-water line along the coast, as marked on large-

scale charts officially recognized by the coastal State (Fig. 1.1). 

Poland is the only country in the Baltic Sea Region which has not defined its baseline. According to 

the act on sea areas of the Republic of Poland and Maritime Administration (Art. 5, paragraph 2) the 

baseline of the territorial sea is the lowest-water line along the coast or the outer limit of internal sea 

waters. The course of the baseline is necessary for correct and clear identification of both the 

internal (the area between the coastline and the future baseline will have the status of internal sea 

waters), as well as the outer limit of the territorial sea. Thus, the baseline determines the correct 

determination of the inner boundary of the exclusive economic zone. Because the baseline in Poland 

is not appointed, the width of the territorial sea is at present referred to with respect to the 

coastline, which, as already mentioned, is missing in certain sections. The legally established 

coastline in many places runs at a significant distance landwards of the future baseline (as it will be 

placed in accordance with the specific provisions of UNCLOS). The result is that between the two 

lines appears an area which is not included in the property register of Poland (an internal sea watersΩ 

area). Only in the area of territorial competence the Director of Maritime Office in Gdynia this is an 

area of approx. 14 km2. In result of establishing the baseline, the outer boundary of the territorial sea 

can be moved even 200 m seawards. Determination of the baseline is also necessary for determining 

the boundary of the so-called "contiguous zone" (24 Nm from the baseline). In this zone, Poland will 

have special rights with regard to anti-terrorist, customs, taxes, immigration, sanitary legislation and 

regarding objects of archaeological or historical interest. 
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Fig. 1.1. Boundaries of sea areas according to UNCLOS 

Source: Maritime Institute in Gdansk.  

 

1.2. Maritime Policy of the Republic of Poland until 2020 and other fundamental 

national strategic documents 

Maritime policy of the Republic of Poland until 2020 (with 2030 perspective) was adopted on 27th 

November 2014 by the Committee for European Matters. The document was prepared by the 

Interdepartmental Group for aŀǊƛǘƛƳŜ tƻƭƛŎȅ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ tƻƭŀƴŘΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ϠнΦмΦ Ǉƻƛƴǘ м ƻŦ 

the Regulation no. 103 of the Prime Minister dated 17th September 2008 on setting up the 

Interdepartmental Group for Maritime Policy of the Republic of Poland (M.P. no. 70, pos.63 and from 

2009, no. 34, pos. 503 and from 2010 no. 87, pos. 1025). The basis for the development of this 

document were the previously prepared Assumptions for the Maritime Policy of the Republic of 

Poland until 2020, acknowledged by the Permanent Committee of the Council of Ministers on 14th 

September 2009. The Maritime Policy 2020, according to art. 4.3. of the Act on the principles of 

development policy making of 6th December 2006 (JoL from 2009, no. 84, pos. 712 and no. 157, pos. 

1241), is a development policy document. Its preparation results from recommendations of the 

European Commission contained in the Communication Integrated Maritime Policy of the European 

Union COM (2007) 575 and Guidelines for an integrated approach to maritime policy: towards best 

practice in integrated maritime governance and stakeholder consultation COM (2008) 395. 

In the Maritime Policy, maritime spatial planning (MSP) is included in the chapter on 

improvement of maritime management. In the chapter MSP is defined and its role is described (in 
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accordance with Directive 2014/89/EU) as a tool for optimal utilisation of sea space and for achieving 

a balance between competing human uses of the sea and sectoral interests. The list of actions to 

improve maritime management includes the task of άdeveloping maritime spatial plans of Polish sea 

areas taking into account the ŜŎƻǎȅǎǘŜƳ ŀǇǇǊƻŀŎƘέΦ hƴŜ ƻŦ ǘƘŜ ƛƴŘƛŎŀǘƻǊǎ for monitoring the 

realisation of the maritime management improvement ŘƛǊŜŎǘƛƻƴ ƻŦ ƳŀǊƛǘƛƳŜ ǇƻƭƛŎȅ ƛǎ άcoverage of 

the Polish sea and coastal areas with maritime spatial plans(in hecǘŀǊŜǎύέΦ 

In the chapter on sea ports it is stated ǘƘŀǘ άƛƴǾŜǎǘƳŜƴǘǎ in access infrastructure from land and 

sea require more extensive use of the instruments of spatial planning and integrated costal zone 

ƳŀƴŀƎŜƳŜƴǘέΦ  In the chapter on exploitation of natural resources of seas and oceans, while 

discussing the need to verify geological maps, it is also mentioned that this work will provide a good 

basis for spatial planning and proper management. 

The described policy specifies the intentions of public authorities of the Republic of Poland 

concerning the use of MSP as a process of maritime management and coordination activities in this 

field. However, the document does not allow clear identification of priorities of sea area utilisation. 

On one hand, it is stated that the overarching directions of the policy are: strengthening of the 

position of Polish sea ports, improvement of the competitiveness of sea transport and ensuring 

maritime safety, but on the other hand the remaining directions are treated on an equal plane (no 

preference is indicated). In effect the policy will not be decisive when it comes to formulating 

solutions of a maritime spatial plan in case of a spatial conflict (e.g. between power industry and 

fisheries). Some activities do not appear in the document e.g. mariculture serving purposes of marine 

environment protection (except supporting research and indicating the possibility of its co-location in 

areas designated for wind-farms). Moreover, descriptions of the activities are general to such an 

extent, that it will be difficult to transfer them to spatial plan level. 

Apart of the Maritime policy, there are other strategic documents with significance for the 

maritime spatial plans. A part of them is important, but stays at high level of generality because of 

their long time horizon. With respect to maritime spatial planning, indications of these strategies are 

rather of a directional character. They will not make decision making in spatial conflict situations 

easier. It may be only supposed that the issues mentioned in these documents are more important 

than the omitted ones. 

The above concerns e.g. the National Long Term Development Strategy ς Poland 2030. Third wave 

of Modernity (adopted by the Council of Ministers on February 5th 2013), which in general presents 

the importance of innovation, endogenous potentials (e.g. sea resources) and energy from 

renewable sources. The document contains the ǎǘŀǘŜƳŜƴǘ ǘƘŀǘ ƛǘ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ άlook again at the 

issue of using the Baltic Sea as a factor of development, possibly of ŜƴŜǊƎȅ ǎŀŦŜǘȅέΦ In this context the 

LNG terminal is mentioned. Similarly, the National Spatial Development Concept (adopted by Council 

of Ministers on 13th December 2011) indicates that spatial development of Polish sea areas cannot be 

considered without recognition of spatial development on land, and that sea areas and the coastal 

zone are important functional areas requiring planning. 

The provisions of middle term strategy i.e. National Development Strategy until 2020 ς Active 

society, competitive economy, efficient State should also be perceived in this context. The Strategy 

stipulates that mechanisms of Integrated Coastal Zone Management will be implemented, and 

maritime spatial plans drafted. Much attention is given to sea areas in the chapter dealing with 
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climate change. Among others, it is stated ǘƘŀǘ άƻƴŜ ƻŦ ǘƘŜ important tasks is to protect the coastal 

zone as the most exposed to climate change, in that, among others, to ensure effective and safe for 

the environment and nature values coastal protection, minimizing progressing coastal erosion and 

ensuring effective prevention of pollution of the sea and outlet sections of rivers discharging into the 

seaέΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ŘƻŎǳƳŜƴǘ Ǉƻƛƴǘs ƻǳǘ ǘƘŀǘ άŜȄǇƭƻƛǘŀǘƛƻƴ ƻŦ ǘƘŜ ǎŜŀ ŜƴǾƛǊƻƴƳŜƴǘ ǎƘƻǳƭŘ ōŜ 

sustainable, and should guarantee the possibility of using the environment and carrying out activities 

by present and future generations. It means that the structure, functions and processes of the 

marine ecosystems must be fully taken into account, marine species and habitats protected, and loss 

of biological diversity caused by humans ς stopped. Effective protection of the Baltic Sea and 

achieving a good state of marine environment require coordinated action aimed at limiting the 

pressures and negative impacts on the Baltic Sea environment. This will be realized also basing on 

functional planning of the coastal and sea areasέΦ 

The important provisions of the middle term strategy relate to economic exploitation of sea areas. 

It is outlined in this document that άthe maritime policy aims at maximising the benefits for citizens 

and economy deriving from utilising the coastal location of the country and from living and mineral 

resources of the sea. The development of the national maritime sector will be supported, e.g. in the 

area of capacities of marine navigation or transoceanic connection services. The economic potential 

of Polish sea areas will be based in the future on development of sea ports, in particular of ports of 

basic importance for ƴŀǘƛƻƴŀƭ ŜŎƻƴƻƳȅ όDŘŀƵǎƪΣ DŘȅƴƛŀΣ {ȊŎȊŜŎƛƴΣ |ǿƛƴƻǳƧǏŎƛŜύΦ Lƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ 

increasing ǇƻǊǘǎΩ ǘǳǊƴƻǾŜǊ ŀnd handling and storage capacity of ports, it is important to build modern 

terminals and intermodal logistics centres in the ports and their hinterland. Development and 

modernization of access to ports and havens from sea and land side, including building of deepwater 

berths and fairways as well as roads, rail and inland water connections will be crucial. Furthermore, 

marine tourism will also be an important factor of development of Polish sea areas. With sea space 

are also connected expectations for diversifying supplies for power production and resulting from 

ŜȄǇƭƻǊŀǘƛƻƴ ŀƴŘ ŜȄǇƭƻƛǘŀǘƛƻƴ ƻŦ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎέΦ Strengthening of sea transport links is recognized 

in the strategy as one of the key investment activities until 2020. 

Other strategic documents (in particular integrated strategies) are presented in this Study within 

analyses of the specific sectors. Strategies which do not refer directly to sea areas are omitted. All 

the nine integrated strategies are listed below, and the ones analysed further in the Study are 

underlined: 

- Strategy for Innovation and Effectiveness of Economy ά5ȅƴŀƳƛŎ tƻƭŀƴŘ нлнлέ όaƛƴƛǎǘǊȅ ƻŦ 9ŎƻƴƻƳȅύ ς 

adopted by Council of Ministers on 15
th
 January 2013, 

- Strategy for Development of Human Resources (Ministry of Labour and Social Policy) ς adopted by 

Council of Ministers on 18
th

 June 2013, 

- Strategy for Development of Transport until 2020 (with 2030 perspective) (Ministry of Transport, 

Construction and Maritime Economy) - adopted by Council of Ministers on 22th January 2013,  

- Strategy ά9ƴŜǊƎȅ {ŀŦŜǘȅ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘέ ς Perspective 2020 (Ministry of Economy) - adopted by 

Council of Ministers on 15
th

 April 2014, 

- {ǘǊŀǘŜƎȅ άEfficient Stateέ 2020 (Ministry of Administration and Digitalization) ς adopted by Council of 

Ministers on 12
th
 February 2013, 

- Strategy for Development of Social Capital 2020 (Ministry of Culture and National Heritage) ς adopted 

by Council of Ministers on 26
th

 March 2013, 
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- National Strategy for Regional Development ς Regions, cities, rural areas (Ministry of Regional 

Development) - adopted by Council of Ministers on 13
th
 July 2010, 

- Strategy for Development of Ruaral Areas, Agriculture and Fisheries for the period 2012-2020 

(Ministry of Agriculture and Development of Rural Areas) ς adopted by Council of Ministers on 25
th
 of 

April 2012, 

- Strategy for National Safety of the Republic of Poland (Ministry of National Defence) ς adopted by 

Council of Ministers on 21
st
 October 2014. 

1.3. Conditions, knowledge and experience resulting from international 

cooperation  

On the basis of the report άAnalysis of LƴǘŜǊƴŀǘƛƻƴŀƭ tǊƻƧŜŎǘέ J. Przedrzymirska, I. Rakowska, Project Service 

CentrŜ ƻŦ ǘƘŜ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ нлмп - Annex 2 

International cooperation achievements, important from point of view of maritime spatial 

planning, include first of all the documents of the HELCOM-VASAB MSP Work Group. From axiological 

point of view, special attention should be given to the developed by this Group principles for MSP in 

the Baltic Sea area which concern the following issues: 

1. Sustainable management, 

2. Ecosystem approach, 

3. Long term perspective and objectives, 

4. Precautionary principle, 

5. Participation and transparency, 

6. High quality data and information basis, 

7. Transnational coordination and consultation, 

8. Coherent terrestrial and maritime spatial planning, 

9. Planning adapted to characteristics and special conditions at different areas, 

10. Continuous planning. 

Principles proposed by the European Union should be treated in a similar way. The catalogue of 

common principles essential for MSP in the EU includes: 

1. Using MSP according to area and type of activity, 

2. Defining objectives to guide MSP, 

3. Developing MSP in a transparent manner, 

4. Stakeholder participation, 

5. Coordination within Member States τ Simplifying decision processes, 

6. Ensuring the legal effect of national MSP,  

7. Cross-border cooperation and consultation, 

8. Incorporating monitoring and evaluation in the planning process, 

9. Achieving coherence between terrestrial and maritime spatial planning τ relation with 

ICZM, 

10. A strong data and knowledge base. 

The above principles indicate what requirements should be fulfilled by a maritime spatial plan, or 

rather the planning process, to fit into the Baltic and European MSP framework. 
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It seems that the handbook on multilevel consultation, developed in 2014 by the PartiSEApate 

project could help to design the planning process for Polish sea areas. The handbook shows what 

planning level and at what stage of the planning process should be consulted and what should be the 

scope of the consultation (informed, analyzed with respect to possessed publicly accessible 

information, asked for opinion, asking for more in-depth input). Details are shown in Table 1.1. The 

handbook contains also a check-list of issues, which need to be verified by the planning team at each 

stage of the planning process in order to guarantee a proper consultation process. 

Table.1.1 Consultation with planning levels at various stages of the planning cycle 

 

{ƻǳǊŎŜ Υ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ ōŀsed on Matczak M. and others. [2014]. 

Proper attention should be given to documents, which are not ready yet, but soon will be finalised 

and adopted by the HELCOM- VASAB MSP Work Group: 

- Guidelines for the implementation of ecosystem-based approach in Maritime Spatial 

Planning (MSP) in the Baltic Sea area, 

- Guidelines on transboundary consultations, public participation and co-operation. 

In the process of developing maritime spatial plans for Polish sea areas account should also taken 

of the methodological directions contained in the most important international projects dedicated to 

MSP. Of key importance is the BaltSeaPlan Vision 2030 ς Towards the sustainable planning of Baltic 

Sea Space: The Vision of planning of sea areas spatial management [Gee and others, 2011], 

developed by the BaltSeaPlan project, which also gained support of the Committee for Spatial 

Planning and Development of VASAB. The document identifies the fields which require international 
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cooperation in maritime spatial planning: ecology, power engineering, sea transport, fisheries and 

mariculture. It also stresses the need for pan-Baltic thinking, effectiveness of sea space utilisation 

(co-use), need for ensuring connectivity and coherence in the Baltic dimension of planned linear 

infrastructure ς with respect to transport corridors, blue corridors (connecting marine habitats) and 

the marine habitats themselves. Other important sources of knowledge are handbooks on MSP and 

contained in them models of the planning cycle. Most important of them are the reports of the 

PlanCoast project [Schulz-Zehden and others, 2008] and UNESCO [Ehler and Douvere, 2009]. 

Use should also be made of meritoric information contained in many international projects. From 

the point of view of innovative forms of protection of sea environment (mariculture, algae 

collection), most important seems to be the roadmap developed by the SUBMARINER project [Zimna 

and others, 2013]. For environmental protection the concept of underwater landscapes developed 

by the BALANCE project [Al-Hamdani and Reker (eds.), 2007] is important. 

During work on this Study a stocktake was carried out of over 300 Baltic Sea projects contained in 

the databases of HELCOM, 6th and 7th Framework Programme, BONUS, LIFE+, EWT and EOG Programs 

and domestic Polish programs, which were not directly known to the authors of the Study. 119 

projects with significance to maritime spatial planning of Polish sea areas were identified, of which 

73 were analysed in detail. The subject matter of the analysed projects was as follows: 

- oil spills ς 10 projects, 

- biology, chemistry, ecology, hydrology ς 35, 

- geology ς 1, 

- sea transport, navigation, ports ς 6, 

- maritime spatial planning ς 2, 

- underwater noise ς 2, 

- other (sewage management, agriculture, genetics, etc.) ς 17. 

Source information was also derived from questionnaires sent to Polish participants of the above 

mentioned projects. The result of the carried out analyses, including information derived from 

questionnaires related to 27 projects, is given in the reportΥ άAnalysis of iƴǘŜǊƴŀǘƛƻƴŀƭ ǇǊƻƧŜŎǘǎέ 

(Annex 2). The projects were divided into 3 groups: i) vital, ii) probably vital and iii) rather not vital for 

maritime spatial planning. Results of 16 projects were recognized as vital for Polish MSP. They will 

require careful analysis by the team(s) drafting the maritime spatial plans. 

Among the projects dealing with nature and ecological issues the following should be mentioned: 

¶ SAMBAH and BIAS ς measurements of noise in water, 

¶ ½h{¢9w!Σ ά{ǘǊǳŎǘǳǊŜΧέΣ .![¢L/-C, INFLOW, KNOWSEA, AQUILO ς sea bottom 

habitats, benthic organisms and chemical parameters of waters, 

¶ BALTIC GAS, AQUILO ς geology, morphology, sediments. 

¶ CHEMSEA ς location of dumped chemical ammunition. 

A separate group is formed by projects basing on historical data or data collected using non-

standard methods (e.g. using devices installed on ships) and presenting results of analyses of natural 

phenomena, including also climate change: 

¶ BALTEX/AMBER, ECOSU ς anthropogenic influences in the coastal zone, 

¶ Baltic-C ς dynamics of change of chemical parameters in the Baltic Sea (POC), 
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¶ BALSAM ς ƳŀǇǎ ǎƘƻǿƛƴƎ ά.ŀƭǘƛŎ {Ŝŀ ŜŎƻǎȅǎǘŜƳ ƘŜŀƭǘƘέ όƻŎŎǳrrence of species, 

eutrophication, toxic substances), assessment made using the HOLAS tool. Picture of the 

whole Baltic Sea area, and of its ƎǳƭŦǎΣ ŀƳƻƴƎ ƻǘƘŜǊǎ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪΦ 

¶ ELME ς report on the state of sea organisms (ichthyofauna, phyto- and zoobenthos) ς 

influence of eutrophication on the state of sea and organisms living in it, 

¶ HELCOM FISH-PRO II ς assessment of the state fish population in the Baltic Sea, 

¶ Ferryscope ς phytoplankton bloom monitoring. 

It is also recommended that the planning team(s) would get to know the projects classsified as 

άǇƻǎǎƛōƭȅ Ǿƛǘŀƭέ ŀƴŘ άǊŀǘƘŜǊ ƴƻǘ ǾƛǘŀƭέΦ The COCOA project may be an example. Within this project it is 

planned to draft management guidelines aiming at improving the ecological state of coastal 

ecosystems deteriorated by eutrophication. It cannot be excluded that results of projects in these 

categories may become important for the purposes of spatial planning of Polish sea areas ς the final 

decision on using them should be in the hands of experts participating in the MSP work. 

 

Conclusions for the maritime spatial plan of Polish sea areas 

¶ Legal status is not an obstacle for developing maritime spatial plan(s) of Polish sea areas. 

¶ However, when drafting a plan, consideration should be given to legal deficiencies regarding 

demarcation of the sea borders of the Republic of Poland or the lack of legally established cross-

border consultation procedures (except environmental impact evaluations). 

¶ Recommendations and good practices of international Baltic projects such as PartiSEAPate (e.g. 

multilevel consultation handbook) may be useful for overcoming the second of the above obstacles. 

¶ Recommendations, knowledge and experience as well as good practices of cooperation worked out 

and accumulated as a result of projects and other forms of international cooperation, should be 

perceived as a vital determinant of work on drafting of Polish maritime spatial plan(s). 

¶ In particular, attention should be given to such documents as: the Baltic Sea Braoad-Scale Maritime 

Spatial Planning Principles developed by the HELCOM-VASAB MSP Working Group and the Vision 

2030 developed by the BaltSeaPlan project. 

¶ Important are also guidelines which are currently being developed by the HELCOM-VASAB MSP 

Working Group. 

¶ The Maritime policy of the Republic of Poland until 2020 (with 2030 perspective) is an important 

document for Polish MSP. It indicates navigation, port development and safety and protection of 

navigation as issues of priority significance in the use of Polish sea areas. 

Knowledge gaps 

Baseline and coastline (in consequence the borders of Polish sea areas). 

 

  



34 

 

2. OCEANOGRAPHIC CONDITIONS 

2.1. General Characteristic  

Bathymetry 

The Baltic Sea is a nearly fully landlocked, shelf and shallow sea, with uneven bottom, with several 

deeper basins separated by sills and shoals. The following sub-regions are identified in the Polish sea 

ŀǊŜŀǎ ώ{ȊŜŦƭŜǊ ŀƴŘ CǳǊƳŀƵŎȊȅƪΣ нллуϐΥ 

¶ southern part of Bornholm Deep (max. depth 105 m), 

¶ {ƱǳǇǎƪ ¢ǊƻǳƎƘ όср ƳύΣ 

¶ ŜŀǎǘŜǊƴ ǇŀǊǘ ƻŦ DŘŀƵǎƪ 5ŜŜǇ όмму ƳύΣ 

¶ south-east part of Gotland Deep (120 m), 

¶ western part of Pomeranian Bay. 

 

Fig. 2.1. Bathymetry of Polish sea areas. 

Source: Maritime InstitutŜ ƛƴ DŘŀƵǎƪ ōŀǎƛƴƎ ƻƴ Řŀǘŀ ŦǊƻƳ IhtbΦ 

Water depth in Polish sea areas, as in the whole Baltic Sea is rather small, exceeding 100 m only in 

ǘƘŜ ŎŜƴǘǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ DŘŀƵǎƪ 5ŜŜǇ ŀƴŘ ƛƴ ǘƘŜ ŜŀǎǘŜǊƴ ǇŀǊǘ ƻŦ DƻǘƭŀƴŘ 5ŜŜǇ όCƛƎΦ нΦмύΦ Along the 

coastline there is a wide belt of shallows (depth not exceeding 30 m)Σ ǿƛǘƘ ǘƘŜ hŘǊŀ ŀƴŘ {ƱǳǇǎƪ .ŀƴƪǎ 

located even over 20 km from the coast. At the border of the Polish and Swedish EEZs is the Southern 

aƛŘŘƭŜ .ŀƴƪΣ ǎŜǇŀǊŀǘŜŘ ŦǊƻƳ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ōȅ ǘƘŜ {ƱǳǇǎƪ ¢ǊƻǳƎh. Over most of the Polish sea area 

ǘƘŜ ōƻǘǘƻƳ ǎƭƻǇŜǎ ǾŜǊȅ ǎƭƛƎƘǘƭȅ ƴƻǊǘƘǿŀǊŘǎΣ ŜȄŎŜǇǘ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪΣ ǿƘŜǊŜ the bottom slopes 

steeply ǘƻǿŀǊŘǎ ǘƘŜ DŘŀƵǎƪ 5ŜŜǇ όǘƘŜ ǎǘŜŜǇŜǎǘ ǎƭƻǇŜǎ ŀǊŜ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ƻŦ ǘƘŜ IŜƭ Peninsula and at 

the edge of the Puck Bay) (Fig.2.2). 
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Fig. 2.2. Bottom slopes. 

Source: Maritime InstitǳǘŜ ƛƴ DŘŀƵǎƪ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ Řŀǘŀ ŦǊƻƳ ǘƘŜ I!.L¢!¢ a!ttLbD ǇǊƻƧŜŎǘΦ 

With respect to hydrological characteristics which influence biocenosis formation, the various 

parts of the Baltic Sea significantly differ between each other. The most important of these 

characteristics are: 

¶ a high gradient of salinity and water temperature from east to west and from south to north, 

¶ vertical stratification of water mass salinity, impeding mixing in the water column, which in 

consequence leads to a deficit of oxygen in the nearbottom water layers and in sediments 

over large areas, especially in the Baltic deeps, 

¶ limited water exchange with the North Sea, 

¶ ƭŀǊƎŜ ǇƻǇǳƭŀǘƛƻƴ ƭƛǾƛƴƎ ƛƴ ǘƘŜ .ŀƭǘƛŎ {ŜŀΩǎ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀΣ ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ ŀƎƎƭƻƳŜǊŀǘƛƻƴǎ ŀƴŘ 

extensive use of the catchment area for agriculture. 

The result is that, especially because of the last mentioned above characteristic, the Baltic Sea is 

very vulnerable to excessive supply of biogens, which quicken the process of eutrophication [Bubak 

(ed.), 2013]. 

Water salinity 

Salinity is very important for the physiology of marine organisms [Atlas siedlisk dnaΧ нллфϐΦ 

Salinity at the surface of the Baltic Sea is the result of the relationship between the components of 

the water balance, while salinity and oxygenation of water in deep parts of the Baltic depend on the 

frequency and volume of salt water infusions from the North Sea. 
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Characteristic for the Baltic Sea is the two-layer vertical distribution of salinity, with an upper, less 

salty, and a lower higher salinity layer. These layers are separated by a halocline. The upper layer, 

which is not influenced by the salt water infusions, heats up during summer and then is subjected to 

mixing by convection currents. The intensity of these currents varies seasonally. The lower salty 

layer, dependent on infusions, remains cold, airing of the deeper waters comes from this layer, and 

its heavier waters do not participate in the convectional exchange [Opracowanie dokumentacjiΧ 

2007]. 

Average salinity above the bottom in the Polish sea areas is between 5.5 and 12 psu. The higher 

ǾŀƭǳŜǎ ŀǊŜ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ .ƻǊƴƘƻƭƳ .ŀǎƛƴ ŀƴŘ {ƱǳǇǎƪ ¢ǊƻǳƎƘΦ ±ŀǊƛŀōƛƭƛǘȅ ƻŦ ǎŀƭƛƴƛǘȅ ƛƴ ǘƘŜ ǎƘŀƭƭƻǿ 

water zone is small and as a rule does not exceed 2 psu [!ǘƭŀǎ ǎƛŜŘƭƛǎƪ ŘƴŀΧ 2009]. 

Oxygenation 

As mentioned above, the halocline is a barrier hindering mixing of surface and abyssal waters, and 

for this reason these last are less oxygenated. In the deepest basins of the Baltic oxygen becomes 

completely used up, and toxic to animals hydrogen sulphide is generated. Oxygen content is improved 

exclusively by large infusions of well oxygenated oceanic waters from Kattegat. This happens only 

during heavy storms, and only once in a few years. 

Normally seasonal hypoxia (oxygen deficit) appears in Polish sea areas in the summer season in 

the deep waǘŜǊ ǇŀǊǘ ƻŦ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪ όƻōǎŜǊǾŜŘ ŀǘ ǎǘŀǘƛƻƴǎ tммл ŀƴŘ tммсύΦ ¢ƘŜ ƻȄȅƎŜƴ 

ǎƛǘǳŀǘƛƻƴ ƛƴ ǘƘŜ DŘŀƵǎƪ 5ŜŜǇΣ .ƻǊƴƘƻƭƳ 5ŜŜǇ ŀƴŘ DƻǘƭŀƴŘ .ŀǎƛƴ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ōȅ ƘȅŘǊƻŘȅƴŀƳƛŎ 

conditions, and oxygen conditions improve after large infusions. Water near the bottom in the 

shallow waters along the central coast, in the Pomeranian Bay and Puck Bay is normally well 

oxygenated throughout the whole year (4,5 > cm3 *dm-3) [hŎŜƴŀ ǎǘŀƴǳ ǏǊƻŘƻǿƛǎƪŀΧ нлмпϐΦ 

pH 

The pH is commonly used for describing water acidification caused by anthropogenic emission of 

CO2 and its dissolution in water [ibid]. In the decade 2003-2012 the average value of pH in the 

surface water layer (0-20 m) was 8.24, and was higher by 5.9% than in the deeper layer below 20 m 

(7.75). Similar values were observed in 2013. 

In the deeper parts of the sea the process of organic matter decomposition prevails over its 

production. This process intensifies in autumn, when dead organic matter from the euphotic layer 

settles in the deeper layers, and next decomposes using up oxygen. In effect water acidity increases ς 

pH decreases. At low pH grows the content of CO2 in water in the form of dissolved gas [ibid]. 

Currents 

Water flow above the bottom is important for the shaping of habitats of marine organisms. On 

one hand, it causes the sediments to move, e.g. transport of sand grains, which limits the presence of 

organisms, but on the other hand it is necessary for the nutrition of filtering organisms [Atlas siedlisk 

dnaΧ нллфϐΦ 

Highest speeds of nearbottom currents occur in the area of western shallows and the coastal zone 

at the edge of the Pomeranian Bay, and also at the base of the Hel Peninsula (Fig. 2.3). The lowest 

ǎǇŜŜŘǎ ƻŎŎǳǊ ƛƴ ǘƘŜ ŘŜŜǇ ŀƴŘ Ŧƭŀǘ ōƻǘǘƻƳ ŀǊŜŀǎ ƻŦ ǘƘŜ DŘŀƵǎƪ 5ŜŜǇΦ ¢Ƙe relatively shallow area of 

ǘƘŜ {ƱǳǇǎƪ .ŀƴƪΣ ƭƻŎŀǘŜŘ ŦŀǊ ŦǊƻƳ ǘƘŜ ŎƻŀǎǘΣ ƛǎ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ōȅ ǊŀǘƘŜǊ ƘƛƎƘ ƴŜŀǊōƻǘǘƻƳ ŎǳǊǊŜƴǘ 

speeds, which favours the development of a rich epiphyte fauna [ibid]. In the coastal zone of the Gulf 

ƻŦ DŘŀƵǎƪ ƭƻƴƎ-shore currents prevail [hŎŜƴŀ ǎǘŀƴǳ ǏǊƻŘƻǿƛǎƪŀΧ нлмпϐΦ 
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A characteristic feature of the bottom and habitats in areas with strong currents is the presence 

of well washed stones and hard till with gravel [Atlas siedlisk dnaΧ нллфϐΦ 

Surface currents in the Baltic Sea are generated mainly by wind. In effect their general distribution 

corresponds with the predominant wind directions. Observed current speeds are rather small, about 

20 cm/s. Higher current speeds, over 200 cm/s, can occur in the coastal zone during strong storms 

ώ¦ǏŎƛƴƻǿƛŎȊ όŜŘΦύΣ нлммϐΦ 

 

Fig. 2. 3. Speed of nearbottom currents in the Polish sea areas 

{ƻǳǊŎŜΥ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ Řŀǘŀ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ I!.L¢!¢ a!ttLbDΦ 

Waves 

Wave generation on sea surface is connected mainly with changes of wind fields over the Baltic 

Sea and with the distribution of water depth, relief of sea bottom and distance from the coast. 

Highest waves should be expected in areas in which coexist relatively small water depths and strong 

nearbottom currents. 

Waves have a significant influence on the range of organisms forming fragile bush-like structures 

easily destroyed by water movements. Wave motion facilitates intense filtration, causing pumping of 

water through permeable sediments (sand and gravel), and this is very important for self-purification 

of water [Atlas siedlisk dnaΧ нллфϐΦ 

In comparison with the reference period (1988-1993), wave characteristics in the southern part of 

the Baltic Sea will not change much in the years 2011-2030. Larger changes are expected in the 

second part of the 21st century. [Jakusik et al 2012]. 
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Increase, above the present average, of the time during which occur high waves is certainly 

unfavourable from the point of view of navigation ς it may increase difficulties for fishery (especially 

for small vessels), cargo and passenger traffic, in that seasonal touristic services. Apart of higher risks 

further offshore, increased wave heights have far reaching consequences in the coastal zone. Among 

others they result in increased risk of coastal erosion, higher cost of coastal protection and coastal 

cliff stabilisation, the need for additional protection of port infrastructure and increased 

maintenance costs [ibid] (more on this topic in Chapter 5). 

Lighting 

The main source of heat energy shaping the thermal conditions of Baltic Sea surface waters is 

ǎƻƭŀǊ ǊŀŘƛŀǘƛƻƴ ώ¦ǏŎƛƴƻǿƛŎȊ όŜŘΦύΣ нлммϐΦ Light is also one of the factors shaping primary production 

and occurrence of plants (see p. 3.2.1 and Chapter 2 in Annex 4). The spectral range of 

photosynthesis active radiation (PAR) is 400ς700 nm. Along the Polish coast the average value of PAR 

lighting at sea level at noon of a cloudless summer day is 300 MJ/h/m2. About 85-95% of solar energy 

penetrates through the sea surface into the water column. Due to the difference in insolation, the 

sum of energy reaching the sea bottom during warm months is even 5 times larger than in cold 

seasons [Atlas siedlisk dnaΧ нллфϐΦ ¢ƘŜ ǊŀƴƎŜ ƻŦ ǘƘŜ ǇƘƻǘƛŎ ȊƻƴŜ ƛƴ tƻƭƛǎƘ ǎŜŀ ŀǊŜŀǎ ƛǎ ǎƘƻǿƴ ƛƴ CƛƎΦ 

2.4. 

 

Fig. 2.4. Photic zones in Southern Baltic Sea 

{ƻǳǊŎŜΥ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ ƻƴ ǘƘŜ basis of data from the project HABITAT MAPPING 
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Water temperature 

Water temperature is an important factor influencing the distribution of organisms and 

biodiversity. Temperature influences also important environmental conditions such as e.g. solubility 

of oxygen [ibid]. 

Cyclic seasonal variability temperature is a characteristic feature of Baltic Sea surface waters. Water 

temperature at sea surface varies in the annual cycle between 0 and 18oC, and in the summer season it 

decreases from south-west towards north-east. 

In the annual cycle, water temperature changes not only in the surface layer but also deep into 

the water column, causing a specific thermal stratification. Characteristic for Baltic Sea waters are 

three seasonal thermal systems: summer, equalised and inverted. In the summer system the 

warmest water is near the surface, in a 20-30 m thick layer. Below is the thermocline under which is 

cold water from the previous winter (Fig. 2.5).The equalised system appears in autumn and spring, 

and then water temperature is nearly the same (4ςсϲ/ύ in the whole vertical profile, with a slight 

increase towards the bottom. The inverted thermal system occurs in winter, when temperature near 

the surface is lowest, over most of the Baltic Seŀ ƴƻǘ ƘƛƎƘŜǊ ǘƘŀƴ мϲ/Σ ŀƴŘ ƛƴŎǊŜŀǎŜǎ ǘƻǿŀǊŘǎ ǘƘŜ 

bottom. The relatively high water temperature at larger depths is the effect of accumulation of water 

from the so-ŎŀƭƭŜŘ ǿŀǊƳ ƛƴŦǳǎƛƻƴǎ ώ¦ǏŎƛƴƻǿƛŎȊ όŜŘΦύΣ нлммϐΦ 

 

Fig. 2.5. Spatial distribution of nearbottom temperature in summer season 

{ƻǳǊŎŜΥ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ Řŀǘŀ ŦǊƻƳ ǘƘŜ .![!b/9 ǇǊƻƧŜŎǘ όI9[/haύΦ 
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Mean air temperature in the period 1961-2008 in the scale of the whole country in its-geographic 

regions shows a statistically significant growth trend. The rate of change of mean area temperature 

ƛƴ tƻƭŀƴŘ ƛǎ лΣнпϲ/κмл ȅŜŀǊǎΣ ŀƴŘ ƛǘ ƛǎ ǎƭƛƎƘǘƭȅ ƘƛƎƘŜǊ ƛƴ ǘƘŜ ǿŜǎǘ όлΣнрϲ/κмл ȅŜŀǊǎύ ǘƘŀƴ ƛƴ ǘƘŜ Ŝŀǎǘ 

όлΣнмϲ/κмл ȅŜŀǊǎύ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΦ vǳƛŎƪŜǎǘ ƛƴŎǊŜŀǎŜ ƻŦ ǘŜƳǇŜǊature is observed along the coast 

όлΣнтϲ/κмл ȅŜŀǊǎύ ώ[ƛƳŀƴƽǿƪŀ Ŝǘ ŀƭΣ нлмнϐΦ 

Ice cover 

Icing is defined by the occurrence of sea ice, and the range and duration of the ice cover is one of 

the most sensitive to climate change elements of marine environment. Information about icing is 

also a very important determinant of conditions of winter navigation on the Baltic Sea. Every year ice 

sea ice impedes, or even makes impossible, navigation, transport of cargo and passengers and 

operation of sea ports, i.e. of key elements of maritime economy [Sztobryn et al, 2012]. 

The duration of ice phenomena differs significantly depending on geographic region. Icing is 

longest in the Gulf of Bothnia: between 130 and nearly 200 days, in the Bothnia Sea between 50 and 

140 days, in the Gulf of Finland from 40 to 140 days, in the Gulf of Riga 70 to 110 days, and in the 

.ŀƭǘƛŎ tǊƻǇŜǊ л ǘƻ пл Řŀȅǎ ώ¦ǏŎƛƴƻǿƛŎȊ όŜŘΦύΣ нлммϐΦ 

Along the Polish coast, the maximum number of days with ice, in the years 1971-1990 was about 

сл Řŀȅǎ ό|ǿƛƴƻǳƧǏŎƛŜΣ YƻƱƻōǊȊŜƎ ƛ Ustka), the average number of days for these years was between 2 

ƴŜŀǊ IŜƭ ŀƴŘ мс ŀǘ |ǿƛƴƻǳƧǏŎƛŜ ώ{ȊǘƻōǊȅƴ Ŝǘ ŀƭΣ нлмнϐΦ 

The phases of development of sea ice are dependent on thermal conditions. The basic effect of 

the present climate change is the increase of mean air temperature, especially evident during the last 

decades. The natural consequence of the observed and expected climate change would be a 

decrease of the range and duration of ice cover. Decrease of ice cover range on the Baltic Sea by the 

end of the 21st century is indicated by a number of investigations using a variety of models 

(downscaling statistical and dynamic) and emission scenarios [ibid]. 

Climate change ς summary 

Climate change seriously impacts the natural environment, economy and society. One of the most 

threatened areas is the coastal zone ς the area of land-sea interaction. This zone is extremely 

important both for nature and for economy, and at the same time it is very sensitive to all natural 

and anthropogenic changes. Because of the contemporary climate change, probability of systematic 

sea level rise along the Polish coast is increasing, and this could result in flooding of coastal lowland 

areas within the next several decades [Jakusik 2012]. Also frequency of storm surges will increase. Ice 

cover, though as a rule it lasts only for a short time in Polish coastal waters, during heavy winters is a 

significant hindrance to the functioning of maritime economy, especially operation of ports and 

navigation. Ice-jams at river outlets can result in dangerous floods. The expected warming of climate 

may result in shorter periods of icing and in thinner ice, which would decrease the seasonal 

difficulties of navigation and the cost of icebreaking operations. On the other hand, significant 

changes of the natural environment are expected. Long term changes of the thermohaline structure 

of the sea only slightly depend on direct anthropogenic influences, but they are strongly dependent 

on climatic and hydrologic changes. Changes of atmospheric thermics and solar energy supply, as 

well as of supply of fresh water, determine the changes of sea water temperature and its density 

structure. Salt water infusions from the North Sea also are an important modifying factor, which 
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changes both the density structure of the nearbottom water layers and concentration of oxygen 

necessary for the life and development of organisms in the water column. All the above factors 

facilitate change of the basic properties of the marine ecosystem. They are fundamental for the 

establishment of the ecosystem as oceanic or freshwater, which directly influences biodiversity, and 

in effect the productivity of the Baltic Sea ecosystem. Massive algae and cyanobacterial blooming in the 

sea (more in Annex 4) prove that water quality is decreasing. Processes and phenomena shaping the 

present image of the environment are generated by many connected factors, such as: geological 

structure, bottom relief, climate phenomena, hydrologic and hydrodynamic conditions, biotic elements, 

management of sea and coastal space and way of use of marine resources. It should be stressed that 

none of them should be considered, analysed and interpreted alone, without taking into account all the 

rest of them [ibid]. 

Conclusions for the maritime spatial plan of Polish sea areas 

¶ determinations of the plan should not disturb or worsen hydrologic conditions of the area, and at the 

same time as far as possible make good use of them. 

¶ planning should be based on reliable hydrometeorological knowledge and take into account potential 

climate change and its effect on location and type of human activities in the sea space. 

Data and knowledge gaps 

Most of the oceanographic, physical and chemical, etc. analyses is based on modelling because of the lack 

of source data covering the whole Polish sea areas. Data obtained by the National Environmental Monitoring 

are gathered at strictly defined measuring stations, considered to represent the whole area ς but they are still 

only point data, especially since the stations are located far apart. The use (at national level) for planning of 

sea areas of information/data from preinvestment investigations carried out by the mining and energy sectors 

should be considered. It is also suggested that a modification of the distribution of monitoring stations should 

be discussed. 

 

 

2.2. Assessment of energy resources of Polish sea areas 

On the basis of report άAssessment of Energy Resources of Polish Sea Areas of the Baltic Seaέ, Maciej Kağas, 
Department of Operational Oceanography of the Maritime Institute in GdaŒsk, 2014 ï Annex 3 

Atmospheric and hydrological processes in sea areas include significant amounts of energy, which 

can be used for economic objectives. Within this Study an attempt was made to assess these 

resources with respect to: 

¶ wind energy, 

¶ wave energy,  

¶ sea current energy. 

Precise determination of energy resources connected with the mentioned above phenomena is 

not possible not only because of their significant variability, both seasonal and between years, but 

mainly because there is a lack of reliable data (due to the lack of a permanent and sufficiently dense 

network of offshore measurement stations). Because of that, for the needs of the present analysis, 
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information from numerical models of atmosphere and sea was used. All calculations were carried 

out for a period of one year, using forecast data for 2013. 

Wind 

The amount of energy, connected with wind phenomena over sea areas, depends mainly on the 

speed of air masses, which normally increases with height above sea surface. The spatial distribution 

of annual wind energy resources in the Polish part of Southern Baltic (GWh/m2) is shown in Fig. 2.6. 

 

Ryc. 2.6. Wind energy resources in the Polish part of Southern Baltic calculated for 2013
5
 

 

Waves 

Wave generation on sea surface is connected mainly with wind field changes over the whole 

Baltic Sea: wind duration, wind increase and decrease times, and also maximum wind speed and 

distance over which wind acts on the sea surface. Important factors are also the spatial distribution 

of water depths, sea bottom relief, distance from coastline and average water depth. Spatial 

distribution of annual wave energy resources in the Polish part of the Southern Baltic (MWh/m2) in 

the SI system is shown in Fig.2.7. 

                                                           
5
 Figures in p. 2.2. come from Annex 3. 
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Fig. 2.7. Wind wave energy resources in Polish part of the Southern Baltic calculated for 2013 

 

Currents 

As in the case of wind waves, the intensity and direction of water flow in the whole water column 

is connected mainly with the distribution and size of wind fields over the whole area of the sea. 

However, there are some basins, where the system of currents seems to be more stabilised for 

longer periods. 

Because highest water flows are recorded in the surface layer of the sea, and their speed 

significantly decreases with depth below surface, calculations for the determination of energy of 

currents were limited to the depth of 16 m. Fig. 2.8 presents the obtained spatial distribution of 

annual energy (MWh/m2) of sea currents down to the depth of 16m. 
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Fig. 2.8. Water flow energy resources in the water column in the Polish part of the Southern Baltic, calculated 
for 2013 

 

Conclusions for the maritime spatial plan of Polish sea areas 

¶ Wind and waves are the two environmental resources which in the near or further future could be used 

for renewable power production. 

¶ Polish sea areas are characterised by good wind resources with a uniform spatial distribution of energy 

and an increasing trend with distance from the shore. 

¶ At present, because of the lower energy per unit sea area parameter, energy resources of sea currents 

should not be considered as prospective resources and this may justify that the plan would rather not 

consider this resource. 

¶ Installations producing power from waves (and also from currents) may be a significant obstacle to other 

ways of using the sea area, especially to navigation and fishery, and also to recreation in coastal areas. 

¶ Location of these types of installations should be selected so that they have no negative effect on coastal 

stability. 
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2.3. Geological conditions 

The Baltic is a young sea. Its basin was formed in Pleistocene during consecutive invasions of the 

Scandinavian ice sheet. The structure and relief of the Southern Baltic bottom is the result of long 

term sedimentation processes, operation of the Scandinavian ice sheets and of contemporary 

processes progressing on the sea bottom. 

Silurian sediments are the oldest sedimentary rocks lying directly below the Quaternary cover. 

They are the predominant element in the sediment cover of the eastern part of Southern Baltic. They 

ōǳƛƭŘ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ .ƻǊƴƘƻƭƳ .ŀǎƛƴΣ ƴƻǊǘƘ ƻŦ {ƱǳǇǎƪ .ŀƴƪΣ ƴƻǊǘƘ-ǿŜǎǘ ǇŀǊǘ ƻŦ ǘƘŜ {ƱǳǇǎƪ ¢ǊƻǳƎƘ 

as far as the Southern Middle Bank and further toward the Gotland Deep [Kramarska et al, 1999]. 

In the eastern part of Polish sea areas, Devonian sediments rest directly on top of the Silurian (the 

wƻȊŜǿƛŜ ōƭƻŎƪύΦ Lƴ ǘƘŜ ŜŀǎǘŜǊƴ ǇŀǊǘ ƻŦ ǘƘŜ _Ŝōŀ ōƭƻŎƪΣ ƴƻǊǘƘǿŀǊŘ ƻŦ ²ƱŀŘȅǎƱŀǿƻǿƻΣ ǘƘŜ ǎǳōǎǘǊŀǘŀ ƻŦ 

the Quaternary is formed by Permian and Triassic. Triassic sediments are also present along the 

¢ǊȊŜōƛŀǘƻǿƻ Ŧŀǳƭǘ ŀƴŘ ǿƛǘƘƛƴ ǘƘŜ YƻƱƻōǊȊŜƎ ŀƴǘƛŎƭƛƴŜ ǿƘŜǊŜ ǘƘŜ ǎǳǊŦŀŎŜ ōŜƭƻǿ ǘƘŜ vǳŀǘŜǊƴŀǊȅ ƛǎ ōǳƛƭǘ 

mainly of Jurassic sediments [ibid].  

Jurassic forms the sub-Quaternary surface of the Gryfice block as far as the Odra Bank, and on 

small areas ƛƴ ŦǊƻƴǘ ƻŦ [ŀƪŜ ÀŀǊƴƻǿƛŜŎΣ ǿƘŜǊŜ ŀƭǎƻ ¢ǊƛŀǎǎƛŎ ƻǳǘŎǊƻǇǎ ǿŜǊŜ ŦƻǳƴŘ όYǊŀƳŀǊǎƪŀ Ŝǘ ŀƭΣ 

1999). 

After the Sillurian, Cretaceous is the second largest in terms of area sediment rock complex 

forming the sub-Quaternary surface. Cretaceous sediments prevail in the west part of the Southern 

.ŀƭǘƛŎΤ ǘƘŜȅ ŀǊŜ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ²ƻƭƛƴ ŀƴŘ 5ŀǊƱƻǿƻ ōƭƻŎƪǎΣ Ŧƛƭƭ ǳǇ ǘƘŜ ǿƘƻƭŜ ŀǊŜŀ ƻŦ ǘƘŜ DŘŀƵǎƪ ōƭƻŎƪ 

ŀƴŘ DǳƭŦ ƻŦ DŘŀƵǎƪΦ ¢ƘŜȅ ŀǊŜ ǇǊŜǎŜƴǘ ƛƴ ǘhe form of numerous small outcrops in Eocene and Miocene 

ǎŜŘƛƳŜƴǘǎ ŀƭƻƴƎ ǘƘŜ ŎŜƴǘǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ Ŏƻŀǎǘ όōŜǘǿŜŜƴ aƛŜƭƴƻ ŀƴŘ ǘƘŜ {ƱǳǇǎƪ ¢ǊƻǳƎƘ ŀƴŘ ŀǎ ŦŀǊ ŀǎ 

ǊŜƎƛƻƴǎ ƻŦ ²ƱŀŘȅǎƱŀǿƻǿƻΣ WŀǎǘŀǊƴƛŀ ŀƴŘ DŘŀƵǎƪύΦ tŀƭŀŜƻŎŜƴŜ ǎŜŘƛƳŜƴǘǎ ŀǊŜ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ 5ŀǊƱƻǿƻ 

block [ibid]. 

Pleistocene deposits are represented mainly by: boulder till which dominates the structure of the 

south-ǿŜǎǘ ǇŀǊǘ ƻŦ tƻƭƛǎƘ ǎŜŀ ŀǊŜŀǎ ŀƴŘ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ŀƴŘ ǊŜƎƛƻƴ Ŝŀǎǘ ƻŦ ƛǘΤ ǎǳōŀǉǳŜƻǳǎ ǘƛƭƭ ŦƛƭƭƛƴƎ ǘƘŜ 

ǿŜǎǘ ŀƴŘ Ŝŀǎǘ ǇŀǊǘ ƻŦ ǘƘŜ {ƱǳǇǎƪ ¢ǊƻǳƎƘ ŀƴŘ ŦǳǊǘƘŜǊ ŜŀǎǘΣ ŀƴŘ ŀƭǎƻ ŦƻǳƴŘ ƻƴ ǘƘŜ ōƻǘǘom of the Gotland 

Basin together with clay and glacial-marine mud; clay and glacial-marine mud filling the deeper parts of 

ǘƘŜ {ƻǳǘƘŜǊƴ .ŀƭǘƛŎ ŦǊƻƳ ǘƘŜ .ƻǊƴƘƻƭƳ .ŀǎƛƴ ǘƻ {ƱǳǇǎƪ ¢ǊƻǳƎƘ ŀƴŘ ŦǳǊǘƘŜǊ ǘƻ ǘƘŜ DŘŀƵǎƪ .ŀǎƛƴΤ 

fluvioglacial sand occurring mainly in ǘƘŜ ŜŀǎǘŜǊƴ ǇŀǊǘ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ŀƴŘ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ƻŦ ǘƘŜ {ƻǳǘƘ 

Middle Bank. 

As a rule, the thickness of Pleistocene is between several and about 30 m. The largest, exceeding 

млл ƳΣ ǘƘƛŎƪƴŜǎǎ ƻŦ tƭŜƛǎǘƻŎŜƴŜ ǎŜŘƛƳŜƴǘǎ ƻŎŎǳǊǎ ŎƭƻǎŜ ǘƻ ǘƘŜ Ŏƻŀǎǘ ώ¦ǏŎƛƴƻǿƛŎz 1995c], where these 

sediments fill elongated depressions in the substrata of the Quaternary caused by river erosion and 

later glacial exaration. 

Holocene deposits form a rather thin, in some places non-continuous, layer of sand, mud and clay 

sediments of marine origin. The thickness of Holocene in the southern part of the Baltic Sea is only 1 

m, in some places reaching 3 m. The most thick Holocene layers were found in the south-west part of 

Odra Bank (10 m), in some places of the Bornholm Basin (5 m), and ƛƴ ǘƘŜ DŘŀƵǎƪ .ŀǎƛƴ ǊŜƎƛƻƴ όƻǾŜǊ 

10 m) exceeding even 100 m in the region of the south-Ŝŀǎǘ ǇŀǊǘ ƻŦ IŜƭ tŜƴƛƴǎǳƭŀ ώ¦ǏŎƛƴƻǿƛŎȊ 

1995b]. 
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Bottom surface sediments (Fig. 2.9) 

The surface of the Southern Baltic bottom is built mainly of marine, fluvioglacial and glacial 

sediments. The bottom of the shallow-water area is covered mainly by marine sand, sometimes sand 

and gravel. Its thickness does not exceed 1-2 m, only rarely reaching several metres. Largest areas of 

bottom covered by sand are in the region of ǘƘŜ hŘǊŀ .ŀƴƪΣ /ȊƻƱǇƛƴƻ {ƘŀƭƭƻǿǎΣ {ǘƛƭƻ .ŀƴƪΣ ǎƻǳǘƘ ǇŀǊǘ 

ƻŦ {ƱǳǇǎƪ .ŀƴƪ ŀƴŘ ƛƴ ǘƘŜ ǊŜƎƛƻƴ ƻŦ ǘƘŜ {ƻǳǘƘ aƛŘŘƭŜ .ŀƴƪ ώYǊŀƳŀǊǎƪŀΣ мффрϐΦ 

Larger accumulations of gravel and ǎŀƴŘ ǿƛǘƘ ƎǊŀǾŜƭ ƻŎŎǳǊ ǿƛǘƘƛƴ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪΣ {ƻǳǘƘ aƛŘŘƭŜ 

Bank, and in small accumulations in the shallow belt along the coast. 

Lƴ ǘƘŜ ŘŜŜǇǿŀǘŜǊ ŀǊŜŀΣ ŜǎǇŜŎƛŀƭƭȅ ǘƘŜ .ƻǊƴƘƻƭƳ .ŀǎƛƴΣ Ƴƻǎǘ ƻŦ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ {ƱǳǇǎƪ ¢ǊƻǳƎƘ 

and Gotland Basin, the predominant type of sediments are mud and clay. Mainly they are Yoldia Sea 

and Ancillus Lake clays and mud-clay Litorine and post-Litorine sediments. In some places appear 

outcrops of boulder till and subaqual till. 

 

Ryc. 2.9. Bottom surface sediments in Polish sea areas 

{ƻǳǊŎŜΥ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪ  ŘŜǾŜƭƻǇŜŘ ƻƴ the basis of shape data of PGI-NRI. 

 

Mineral resources 

The recognition of the geological structure and mineral resources in the Polish part of the Baltic 

Sea is not uniform. Some of the deposits are documented and investigated, while some have the 

status of prospective or probable deposits (Fig. 2.10).  
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Cambrian deposits are an important horizon for gas and oil. In the region of the Middle South 

Bank they are present at about 1200 m below sea level (bsl). They slope down southward to 2700-

3000 m bsl at the central part of Polish coastline and to over 4000 m bsl in the region of the west 

coastline. Oil and gas deposits were discovered in Middle Cambrian sandstones, in the northern part 

of the Peri-.ŀƭǘƛŎ ǎȅƴŜŎƭƛǎŜ ό_Ŝōŀ ǳǇƭŀƴŘύ ŀƴŘ ƛƴ ǘƘe Polish EEZ. In the area of east Baltic 4 gas 

concentrate and 2 oil deposits were discovered. The total volume of these deposits is assessed at 

about 10 billion m3 of gas and about 30 mln tons of oil. Most of the discovered and documented 

deposits are connected with the system of regional dislocation zones. 

Possible resources of the Cambrian formation were not assessed for the Polish EEZ. Possible 

resources contained in this formation in the land part were calculated in 1994 to be: 1.1 mln tons of 

oil and 1.3 billion m3 of gas. The size of these resources is undervalued and a new assessment should 

be carried out ώƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ .ƛƭŀƴǎ ½ŀǎƻōƽǿ tŜǊǎǇŜƪǘȅǿƛŎȊƴȅŎƘ нлммϐΦ 

 

Ryc. 2. 10. Mineral resources 

Source: Maritime Institute in DŘŀƵǎƪ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǎƘŀǇŜ Řŀǘŀ ƻŦ tDL-NRI and own data. 

Among the most important mineral products of the surface of Southern Baltic bottom are: 

boulders, gravel, sand of fluvioglacial origin forming rather thin accumulations and marine sand and 

gravel fƻǊƳƛƴƎ ǘƘƛŎƪŜǊ ƭŀȅŜǊǎΦ 5ŜǇƻǎƛǘǎ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪΣ {ƻǳǘƘ aƛŘŘƭŜ .ŀƴƪ ŀƴŘ YƻǎȊŀƭƛƴ .ŀȅ ŀǊŜ 

ǿŜƭƭ ŘƻŎǳƳŜƴǘŜŘ ώaŀǎƱƻǿǎƪŀ ŀƴŘ aƛŎƘŀƱƻǿǎƪŀΣ мффрϐΦ IŜŀǾȅ ƳƛƴŜǊŀƭǎ ŀǊŜ ŀ ǇƻǘŜƴǘƛŀƭƭȅ ƛƳǇƻǊǘŀƴǘ 

resource, which are best investigated in the area of the Odra Bank and {ƱǳǇǎƪ .ŀƴƪ. There is also 

amber, but its areas of occurrence are still not sufficiently investigated and described. Good 

prospects seem to offer the shallow-ǿŀǘŜǊ ǊŜƎƛƻƴǎ ƻŦ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪΣ ¦ǎǘƪŀ .ŀȅΣ ǘƘŜ ǊŜƎƛƻƴ ƻŦ 
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WŀǊƻǎƱŀǿƛŜŎ ŀƴŘ ǘƘŜ ǊŜƎƛƻƴ ƻŦ |ǿƛƴƻǳƧǏŎƛŜ ώaƻƧǎƪƛ мффрϐΦ ¢ƘŜ ǊŜƎƛƻƴ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ƛǎ ŀ 

prospective area for heavy minerals (mainly titanium minerals ς ilmenite, rutile and zirconium) and 

for glass sand [Atlas siedlisk dnaΧ нллфϐΦ 

CO2 storage complexes 

Because of the progressing climate change it is necessary to reduce greenhouse gas emission ς 

especially CO2, which can be achieved among others by catching it and storing in geological 

formations (CCS technology). The process consists in capturing the gas emitted from industrial 

installations, transporting it to storage locations and pumping it into geological formations. 

In order to select appropriate formations, the Ministry of Environment started in 2008 the 

national programme αLƴǾŜǎǘƛƎŀǘƛƻƴǎ ƻŦ ŦƻǊƳŀǘƛƻƴǎ ŀƴŘ ǎǘǊǳŎǘǳǊŜǎ ŦƻǊ ǎŀfe storage of CO2, and 

ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǇǊƻƎǊŀƳ ƻŦ ǘƘŜƛǊ ƳƻƴƛǘƻǊƛƴƎέ. Results of carried out to date research allowed to 

identify formations and geological structures in which locating subterranean CO2 storage can be 

allowed, taking into account safety issues. It is indicated that such storage should be possible in deep 

geological formations, such as exploited hydrocarbon beds and their neighbourhood. 

In 2014 the Minister of Environment issued the Ordinance on areas in which locating a 

subterranean carbon dioxide storage complex may be allowed (Offcial Gazette of 23 September 

2014). The area designated by this ordinance is located in the Cambrian structure in the Polish EEZ 

and its surface is 1390 km2 (Fig. 2.11).  

 

Fig. 2. 11. Location of potential CO2 storage complex 

{ƻǳǊŎŜΥ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ hǊŘƛƴŀƴŎŜ ƻŦ ǘƘŜ aƛƴƛǎǘŜǊ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘ ƻƴ areas in which 
locating a subterranean carbon dioxide storage complex may be allowed. 
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At present, in accordance with regulations of the Act Geological and Mining Law, subterranean 

storage of CO2 is possible only as a demonstration capture and storage project. It is planned to carry 

out, in the indicated area, investigations aiming at working out geological documentation. 

 

Conclusions for the maritime spatial plan of Polish sea areas 

¶ Examined and documented deposits of mineral resources should be protected. 

¶ Prospective deposits should be protected against such forms of use, which will make it 

impossible to exploit them in the future. Since mining of prospective deposits may take place 

after a long time, decisions should be made about temporary forms of use of this space. 

¶ The possibility of carrying out investigations in areas of prospective deposits in order to obtain 

full knowledge about the resources should be ensured. 

¶ Areas designated by the Ordinance of the Minister of Environment for investigations to be 

carried out in the framework of the CO2 capture and storage project should be taken into 

consideration. 

Knowledge gaps: 

Efforts should be made to gain full knowledge about the geological resources of Polish sea areas. 

 

2.4. Habitats 

The concept of habitat is defined in literature as a region of natural occurrence of plants and 

animals, characterised mainly by its physical characteristics and by species of plants and animals 

which occur in it [Davies et al, 2004; Brzeska et al, 2008]. 

These physical and chemical factors, such as salinity, oxygenation in the nearbottom water layer, 

bottom surface sediments and water column, type of bottom sediments and availability of light, 

shape the taxonomic composition, quantity and biomass of organisms. The distribution and quantity 

of given species are also influenced by biotic conditions, such as inter-species relationships and 

availability of food. 

The first map of habitats of the Polish sea areas, based on physical parameters, was published in 

нлло ōȅ ¦ǊōŀƵǎƪƛ ŀƴŘ {ȊȅƳŜƭŦŜƴƛƎΣ ŀƴŘ ǿŀǎ ŀ ǎǳǇǇƭŜƳŜƴǘ ǘƻ ǘƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ ōŜƴthic fauna 

communities proposed in 1995 by Warzocha [Atlas siedlisk dnaΧ нллфϐ όǎŜŜ ŀƭǎƻ ǇΦ оΦнΦн 

Macrozoobenthos). 

Another important work on complex characteristics of habitats, which however concerns a 

relatively small area near Rowy, is the publication of Osowiecki and Kruk-5ƻǿƎƛŀƱƱƻ ώнллсϐΦ ! ƳǳŎƘ 

larger area was covered by the coordinated by the Institute of Oceanography of Polish Academy of 

{ŎƛŜƴŎŜǎ ƛƴ {ƻǇƻǘ ǇǊƻƧŜŎǘ άbŀǘǳǊŀƭ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ ǎǇŀǘƛŀƭ ǇƭŀƴƴƛƴƎ ƛƴ tƻƭƛǎƘ ǎŜŀ ŀǊŜŀǎ ǘŀƪƛƴƎ ƛƴǘƻ 

account the NŀǘǳǊŀ нллл ƴŜǘǿƻǊƪέΣ ǿƛǘƘƛƴ ǿƘƛŎƘ ǘƘŜ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪ ƳŀǇǇŜŘ ōƻǘǘƻƳ 

Ƙŀōƛǘŀǘǎ ƻŦ ǘƘŜ tǳŎƪ .ŀȅΣ ōƻǳƭŘŜǊ ŦƛŜƭŘǎ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ŀƴŘ Ŏƻŀǎǘŀƭ ǿŀǘŜǊǎ ōŜǘǿŜŜƴ ¦ǎǘka and 

Stilo. 
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In the European Union the most popular n the European Union method of distinguishing marine 

habitats is the EUNIS (European Nature Information System) classification. Determination of sea 

bottom habitats is carried out in a comprehensive way, basing both on their abiotic and biological 

(i.e. predominant species or communities of organisms) characteristics. Information about marine 

habitats in EUNIS classification is of hierarchical (multi-level) character, and the classification process 

consists in adding characteristic elements at each of the levels. 

The used until now in Polish sea areas hierarchical structure of abiotic and biological elements 

(from highest to lowest level) was as follows [Brzeska et al, 2008; Atlas siedlisk dnaΧ нллфΤ YǊǳƪ-

5ƻǿƎƛŀƱƱƻ Ŝǘ ŀƭΣ нлммϐ:  

susbstratum > salinity > depth > exposure to waves > type of organism community and/or organism 

community > predominant species. 

Classification of habitats in Polish sea areas 

At the third level of the EUNIS habitat classification system, based on sediment characteristics, 5 

habitats are distinguished in the Polish sea areas [Kramarska et al, 2008; Atlas siedlisk dnaΧ нллфϐ 

(Fif. 2.12): 

¶ coarse grained deposits τ gravel and coarse sand (A5.1), which occur over small surfaces in 

ǘƘŜ ǿƛŘŜƭȅ ǳƴŘŜǊǎǘƻƻŘ Ŏƻŀǎǘŀƭ ȊƻƴŜΣ ƻƴ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ŀƴŘ ƛǘǎ ŜȄǘŜƴǎƛƻƴ ŜŀǎǘǿŀǊŘΣ ŀƴŘ ƻƴ 

the South Middle Bank, 

¶ sand (A5.2) τ occurs in a wide belt along the coast beginning from the Pomeranian Bay, 

through the ǎƭƻǇŜǎ ƻŦ {ƱǳǇǎƪ .ŀƴƪ, /ȊƻƱǇƛƴ {Ƙŀƭƭƻǿ ŀƴŘ {ǘƛƭƻ .ŀƴƪΣ ŀƴŘ ƛƴ ŀ ƴŀǊǊƻǿŜǊ ōŜƭǘ ƴŜŀǊ 

ǘƘŜ IŜƭ tŜƴƛƴǎǳƭŀ ŀƴŘ ƛƴ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪΣ also on the slopes of the South Middle Bank, 

¶ mud ς fine sediments (below 0.63 mm) (A5.3), which are present in the Baltic deeps, on the 

ƴƻǊǘƘŜǊƴ ǎƭƻǇŜǎ ƻŦ {ƱǳǇǎƪ ¢ǊƻǳƎƘ ŀƴŘ ƛƴ ǘƘŜ ǎƻǳǘƘŜǊƴ ǇŀǊǘ ƻŦ ǘƘŜ DƻǘƭŀƴŘ .ŀǎƛƴΣ 

¶ mixites (A5.4) τ mixed sediments (sand, mud, gravel), present between the Bornholm Basin 

ŀƴŘ {ƻǳǘƘ aƛŘŘƭŜ .ŀƴƪ ŀƴŘ ǘƘŜ ǎƭƻǇŜǎ ƻŦ {ƱǳǇǎƪ ¢ǊƻǳƎƘΣ ŀƴŘ ƻƴ ǘƘŜ ǎƻǳǘƘ Ŝŀǎǘ ǊƛƳ ƻŦ ǘƘŜ 

Gotland Basin, 

¶ mosaic substratum (X32) τ locally hard. In this category are areas with boulders and stones 

with sand and sometimes till between them. Sediments belonging to this habitat occur in the 

coastal zone in front of cliffs, ƛƴ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ŀǊŜŀ ŀƴŘ to the east ƻŦ {ƱǳǇǎƪ .ŀƴƪ. 

Additionally, at the third classification level, the habitat hard immobile substratum (A3) has been 

distinguished ς a unique in the Polish part of the Baltic Sea substratum in the form of elongated 

ridges formed by stones and boulders of even 3 m diameter. This habitat occurs in the north and 

ŎŜƴǘǊŀƭ ǇŀǊǘ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ώYǊǳƪ-5ƻǿƎƛŀƱƱƻ et al, 2011]. 

¦ǎƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ άbŀǘǳǊŀƭ ŎƻƴŘƛǘƛƻƴǎΦΦΦέΣ ŘŜǘŀƛƭŜŘ ǾŀƭƻǊƛȊŀǘƛƻƴ ƻŦ Ƙŀōƛǘŀǘǎ ǿŀǎ 

carried out for three areŀǎΥ {ƱǳǇǎƪ .ŀƴƪ ώYǊŀƳŀǊǎƪŀ Ŝǘ ŀƭΣ нллуΤ YǊǳƪ-5ƻǿƎƛŀƱƱƻ Ŝǘ ŀƭΣ нлммϐΣ tǳŎƪ .ŀȅ 

and the belt of coastal waters between Stilo and Ustka [Atlas siedlisk dnaΧ нллфϐΦ 
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Fig. 2.12. Types of habitats occuring in Polish sea areas 

{ƻǳǊŎŜΥ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪΣ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ Řŀǘŀ ƻŦ ǘƘŜ I!.L¢!¢ a!ttLbD ǇǊƻƧŜŎǘ ώYǊŀƳŀǊǎƪŀ Ŝǘ ŀƭΣ нллуύϐΦ 

{ƱǳǇǎƪ .ŀƴƪ 

Four types of bottom habitats, described by types of substrate A5.1, A5.2, A3 and X32, were 

identified ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪΩǎ ōƻǳƭŘŜǊ ŦƛŜƭŘΦ ¢ƘŜ ƴŜȄǘ ǎǘŀƎŜǎ ƻŦ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ǿŜǊŜ 

carried out for the immobile hard substrate A3. At the lowest level of classification three types of 

habitats were identified: 

¶ A3.111 hard habitat in the photic zone, highly exposed to waves, with predominant 

communities of Furcellaria lumbricalis and Mytilus edulis trossulus, 

¶ A3.112 hard habitat in the photic zone, highly exposed to waves, with predominant 

communities of Mytilus edulis trossulus, 

¶ A3.113 hard habitat in the photic zone, highly exposed to waves, with predominant 

communities of Ceramium diaphanum  and Mytilus edulis trossulus. 

The largest surface was taken up by habitat A3.111, the smallest ς by A3.113 [Brzeska, 2008; Kruk-

5ƻǿƎƛŀƱƱƻ Ŝǘ ŀƭΣ нлммϐΦ 

Puck Bay 

The Puck Bay is characterised by the presence of sandy deposits, and the most important factor is 

the occurrence in its area of multi-species underwater meadows. It is an exceptionally valuable 

nature region. Detailed characteristic is given in chapter 3.2 dealing with the valorisation of Polish 

sea areas from the point of view of elements of biocenosis (see also Annex 4). 
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Stilo ς Ustka 

In the belt of coastal waters between Stilo and Ustka occur two types of habitats. The largest area is 

taken up by a habitat connected with dynamic sands, with no vegetation and presence of valuable species 

of crustaceans. In the west part of the area, where the bottom is mainly of a mosaic character, on stones 

may occur algae [Atlas siedlisk dnaΧ нллфϐΦ 

Summary 

Hydrological specifics: predominant influence of rivers, limited exchange of water with the ocean, 

decrease of salinity gradients eastward and their increase towards the deeps, strong stratification of 

water, and complementary to these phenomena occurrence of a limited number of species with 

differeing environmental requirements: freshwater, marine and euryhaline ς practically without 

ecological functional doublers, cause that the Baltic Sea ecosystem is very vulnerable to degradation. 

In the situation of a small sea, such as the Baltic, penetration by actively and passively migrating 

organisms (fish, mammals, birds, macroalgae) occurs over the whole area of the sea. This concerns 

not only freely moving (necton) organisms, but also sedentary species, e.g. macroalgae, which after 

becoming detached from their substratum are transported by currents far from their natural stands. 

Therefore many local habitats have a supra-regional importance for the durability of Baltic Sea 

populations, and moreover each of them in a certain sense is unique by itself. The special habitat 

conditions in the Polish sea areas and in other parts of the Baltic Sea are complementary. Change or 

loss of this diversity in sea basins administered by Poland may be difficult to compensate in other 

parts of the Baltic. Because of that the effect of local risks and degradation in one part of the sea may 

be transferred to another part, outside the administrative boundaries, e.g. outside the Polish EEZ 

[hǇǊŀŎƻǿŀƴƛŜ ŘƻƪǳƳŜƴǘŀŎƧƛΧ 2007]. 

 

Conclusions for the maritime spatial plan of Polish sea areas 

¶ Protection and cohesion of key habitats in Polish sea areas must be ensured. 

Knowledge gaps 

From the point of view of managing sea space, the key issue is to improve knowledge about the 

quantitative and qualitative structure and distribution of sea bottom habitats. The modified EUNIS 

system of classifying Baltic Sea natural habitats proved itself in the case of hard immobile substrata. 

It should be used in other regions of the Baltic Sea, increasing the quantity of data. Only in this way 

it will be possible to develop a system which will classify habitats of the sea bottom in a precise and 

correct way, in result allowing producing accurate maps of habitat distribution in order to protect 

their values. 

This implies that continuous monitoring (which is ensured by the National Environmental 

Monitoring) and specialised investigations should be carried out. 
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3. NATURAL CONDITIONS 

.ŀǎŜŘ ƻƴ α!ƴŀƭȅǎƛǎ ŀƴŘ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ƴŀǘǳǊŀƭ ŎƻƴŘƛǘƛƻƴǎ for the Study of Conditions of Spatial Development 
ƻŦ tƻƭƛǎƘ {Ŝŀ !ǊŜŀǎΩΣ aΦ aƛŎƘŀƱŜƪ et al, Department of Aquatic Ecology, Maritime Institute in DŘŀƵǎƪΣ нлмп ς 
Annex 4. 
 

The guiding principle of spatial development of the sea areas (in acc. with HELCOM-VASAB, 2012) 

is the so called ecosystem approach, which demands intersectoral and sustainable management of 

human activities and whose aim is to achieve a good ecological status of the Baltic Sea environment. 

Sustainable management in this concept means reconciliation of economic, social and environmental 

interests. The environmental aspect is therefore an important component of maritime spatial 

planning, while natural conditions including both natural characteristics and legal status, especially 

with respect to areas protected under the Act of 16th April 2004 on nature protection (unified text JoL 

of 2013, it. 627 with later amendments), refer to almost every space.  

Maritime spatial planning is promoted and recommended by the Marine Strategy Framework 

Directive (Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 

establishing a framework for community action in the field of marine environmental policy, Official 

Journal of EU, L 164, 25.5.2008, hereinafter MSFD6). Furthermore, it is the basis for the planning with 

respect to regulations on environmental protection (point 3 of the Preamble to MSFD). It imposes an 

obligation on Member States to achieve a good environmental status (GES) in the marine region by 

2020, to use the ecosystem approach and to ensure that pressure exerted by human activity does 

not prevent the achievement of GES. A good environmental status άmeans the environmental status 

of marine waters where these provide ecologically diverse and dynamic oceans and seas which are 

clean, healthy and productive within their intrinsic conditions, and the use of the marine 

environment is at a level that is sustainable, thus safeguarding the potential for uses and activities by 

current and future generationsέ. 

From that point of view, maritime spatial planning is perceived as a useful tool for achieving good 

environmental status.  

Preparation of a good spatial plan for the sea areas requires collecting and analysing information 

concerning natural values of a given sea basin in order to identify the most valuable areas as well as 

those which are susceptible to human interference. Within this work, the valorisation of sea space 

with respect to each of the elements of environment includes both quantitative and qualitative 

criteria [Derous et alΣ нллтΤ bŀǘǳǊŀƭ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǎǇŀǘƛŀƭ ǇƭŀƴǎΧ нллуΤ ²ťǎƱŀǿǎƪƛ et al, 2009].  

The quantitative criteria include:  

¶ the number and biomass of species ( e.g. high concentration of wintering water birds), 

¶ the richness in species (biodiversity) 

The qualitative criteria include: 

¶ the rarity of a species/habitat (uniqueness) 

¶ naturalness (degree to which a species complex/habitat is conserved in unchanged form)  

¶ presence of protected species/habitats 

¶ relevance of species/habitats for ecological process. 

                                                           
6
 Marine Strategy Framework Directive  
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Ecological coherence plays an important role in ensuring normal functioning of ecosystems, 

therefore the territorial dimension ς significance of a particular sea area for the ecosystem, as well as 

time dimension of the demand of each of the ecosystem components for sea space of given quality, 

were considered. This mainly concerns maintaining the possibility of access of the various elements 

of biocenosis to important for their life cycle locations for breeding, resting and feeding purposes 

(Table 3.1).  

Table 3. 1. Temporal dimension of demand for sea space
7
 

The natural value of Polish sea areas is spatially quite diversified. For the purposes of maritime 

spatial plan(s) of Polish sea areas, it is important to identify which parts currently are, or may be 

endangered by economic activities. The goal is to minimize these effects of the activities, which 

significantly disrupt the structure of marine habitats in areas of exceptionally high natural value 

[Natural conditions for spatial plansΧ нллуϐΦ  

3.1. Nature protection in Polish sea areas  

Polish sea areas are characterized by diverse natural values, which is reflected in the quality, 

quantity and size of protected areas established in them. These protected areas include the highest 

spatial forms of nature protection, i.e. national parks, as well as Sites of Community Importance (SCI) 

which are in the Natura 2000 network of Special Areas of Conservation (SAC)) and landscape parks. 

Key bird protection areas were identified by BirdLife International as Important Bird Areas (IBA). 

These areas are protected as Special Protection Areas (SPA) within the Natura 2000 network (Table 

3.2, Fig. 3.1). In Poland, no new protected areas were established undre the Helsinki Convention. 

Instead nine of Natura 2000 areas (all areas with largest sea space) were given the status of HELCOM 

Baltic Sea Protected Area. The total surface of the protected areas is 6494 km2, which represents 

almost 20% of all Polish sea areas. Summary description of nature protection forms with a brief 

characteristic is presented in Table 3.2.  

                                                           
7
 Tables and illustrations in Chapter 3 come from Annex 4  

Element of biocenosis Temporal demand for specific sea space 

Macrophytes  Whole year  

Macrozoobenthos Whole year  

Ichthyofauna Periods of breeding and migration  

Avifauna Periods of wintering, migration and breeding 

Sea mammals Periods of reproduction and moulting 
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Table 3. 2. Summary of nature conversation forms in Polish sea areas   

Name  Legal status  Description/protection goals  Protection plan  

National Parks  

SƱƻǿƛƴǎƪƛ National Park Ordinance of the Council of 
Ministes of 23.11.1996 on 
ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ {ƱƻǿƛƵǎƪƛ National 
Park (JoL No 42, item 254).  

 

Characteristic elements of the SƱƻǿƛƴǎƪƛ National Park include a system of 
coastal lakes, bogs, peatbogs, meadows, coastal woods and forests, but first 
of all, dune belt on the spit with moving dunes.  

The general aims of conservation are to: 

1. maintain ecological processes stability of ecosystems 
2. maintain biological diversity 
3. maintain geological heritage, 
4. maintain or reconstruct the proper state of habitats and other 

natural resources of nature and its components, especially: wild 
plants and animals, natural habitats, habitats of protected 
vegetation and animals, migratory animals, plants or animals 
protected by special regulations, inanimate nature, landscape, 

5. create proper attitude of people towards nature.  
 

Since 1977 the area of the Park is included into the UNESCO Global Network 
of Biosphere Reserves (within the framework of the Man and Biosphere 
Programme), and in 1995 it was included in the list of protected areas under 
Ramsar Convention on Wetlands of International Importance (No. 757).  

Included into the network of Baltic Sea Protected Areas (BSPA)
8
 (85) and 

Natura 2000 Network.  

Work in progress  

Wolinski National Park  Ordinance of the Council of 
Ministers of 3.03.1960 on 
establishing the Wolinski National 
Park (JoL No 14, Item 79, as 
amended).  

The landscape of Wolinski National Park includes high cliffs of particular 
value for Polish coastline, well preserved beech forests, 1 Nm wide belt of 
Baltic coastal waters, unique island-like delta of Swina ŀƴŘ ǘƘŜ άōŀŎƪ ŘŜƭǘŀέ 
of Swina with its islands and surrounding waters of Szczecin Lagoon. Strictly 
protected areas cover a total area of 498.72 ha (4.56%). 

Work In progress  

                                                           
8
 http://helcom.fi/action-areas/marine-protected-areas 
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Name  Legal status  Description/protection goals  Protection plan  

 

 

The general aims of conservation are to: 

1. maintain ecological process and the stability of ecosystems 
2. maintain biological diversity 
3. maintain geological heritage

9
, 

4. maintain and restore proper state of habitats and other resources 
of nature and its componets, especially: wildly existing plants and 
animals, natural habitats, habitats of protected plant and animal 
species, migratory animals, plants and animals protected by special 
regulations, inanimate nature, landscape, 

5. creating proper attitude of people towards nature.  

Landscape park  

Coastal Landscape Park 
(CLP) 

Established in 1978 by the 
Resolution no. 142/VII/11 of 
Pomeranian Regional Assembly of 
27.04.2011 on Coastal Landscape 
Park  

 

 

Over half of its area is covered by the waters of the inner part of the Puck 
Bay, which are separated by a shoal, called Rybitwia Mielizna. The land part 
of the Park comprises the entire Hel Peninsula and a narrow strip of coast 
ŦǊƻƳ .ƛŀƱƻƎƽǊŀ ǘƻ ²ƱŀŘȅǎƱŀǿƻǿƻ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŀǊŜŀ ƻŦ YŀǊǿƛŜƵǎƪƛŜ .ƱƻǘŀΦ To 
ǘƘŜ ǎƻǳǘƘ ŦǊƻƳ ²ƱŀŘȅǎƱŀǿƻǿƻ the borders of CLP cover the areas of YťǇŀ 
Swarzewska, Puck, and ice-margin valley lowlands ƻŦ tƱǳǘƴƛŎŀ and Reda to 
the village of Mechelinki.This park features all types of sea coast 
characteristic for the South Baltic. 

The protection aims of the Park are to: 

1. maintain the natural character of the coast and river outlets and the  
specifics of spit forms 

2. maintain the characteristic zonal system and spatial continuity of the 
various types of coastal ecosystems, 

3. protect floristic and phytocenotic values of the park, especially valuable 
phytocenosis inthe Puck  Bay and on its coast, dune and cliff 
communities, forest peat bogs, swamps and water holes with rare plant 
communities, including plants of the Atlantic biogeographical range 

None 

                                                           
9
 Geological heritage, including underwater landscapes, is very rarely protected. In the future more attention should be given to them For example, for the good 

state of ecosystem it is important to maintain regulatory processes (e.g. denitrification) as important ecosystem services provided by the marine environment. 
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Name  Legal status  Description/protection goals  Protection plan  

area, 
4. protect of breeding, feeding and resting sites for individual groups of 

animals, especially fish and marine mammals as well as important bird 
nesting, resting and feeding  areas during their migration and wintering. 

5. maintain historical spatial diversity of various types of fishing and farming 
villages, settlements and areas with important strategic and navigation 
value, together with their architectural tradition  

6. maintain non-material cultural values, in particular ethnic specificity, 
customs and cultural activities of Kashubian communities  

7. protect characteristic landscapes of the open sea coast (dunes and 
cliffs) and bay (dunes, uplands and lowlands), including the 
characteristic organogenic-mineral plains of Hel Peninsula, exposed 
upland edges and extensive landscapes of coastal plains and ice-margin 
valleys. 

Included into the BSPA Network (84) 

Sites of Community Importance (SCI) which belong to the Natura 2000 network (Special Areas of Conversation ς SAC) 

PLH220032  
Puck Bay and Hel Peninsula  

Submitted to the European 
Commission as a Site of 
Community Importance in August 
нллтΦ !ǇǇǊƻǾŜŘ ōȅ /ƻƳƳƛǎǎƛƻƴΩǎ 
Decision in March 2009 
(2009/93/EC). Updated by a 
/ƻƳƳƛǎǎƛƻƴΩǎ LƳǇƭŜƳŜƴǘƛƴƎ  
Decision of 11.07.2013 adopting a 
seventh update of the list of sites 
of Community Importance for the 
Continental biogeographical region 
(notified under document number 

The area is the only place in Poland where  habitat ǘȅǇŜ ммсл άƭŀǊƎŜ ǎƘŀƭƭƻǿ 
ōŀȅέ occurs with connected marine biotopes. 25  types of habitats listed in 
Annex I to the Council Directive 92/43/ EEC; (including 12 regarded as 
objects of protection),are identified in thisn area. Additionally,there are 3 
plant species listed in Annex II of the Habitats Directive (SDF update 2013-
10). 

 

Included in BSPA network (84) 

Work on draft 
protection plan is in 
final stage. The draft 
will be submitted to 
the Minister of 
Environment by 
territorially 
competent Director 
of Maritime Office 
in 2015

10
 

 

                                                           
10

 ¢ǊŀƴǎƭŀǘƻǊǎΩ ƴƻǘŜΥ  5ǊŀŦǘ ǇǊƻǘŜŎǘƛƻƴ Ǉƭŀƴǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ŀƴŘ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ aƛƴƛǎǘŜǊ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ ƛƴ !ǇǊƛƭ нлмрΦ  
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Name  Legal status  Description/protection goals  Protection plan  

C (2013) 7358 (2013/741 / EU) 
Official Journal of the European 
Union L 350/287 of 21/12/2013). 

 

PLH220105  
Cliffs and Stone Reefs of 
hǊƱƻǿƻκ DŘȅƴƛŀ  

 

Submitted to the European 
Commission as a Site of 
Community Importance in August 
нлмнΦ !ǇǇǊƻǾŜŘ ōȅ /ƻƳƳƛǎǎƛƻƴΩǎ 
Implementing Decision of 
11.07.2013 adopting a seventh 
update of the list of sites of 
Community Importance for the 
Continental biogeographical region 
(notified under document number 
C (2013) 7358 (2013/741 / EU) 
Official Journal of the European 
Union L 350/287 of 21/12/2013). 

 

¢ƘŜ ŀǊŜŀ ƛƴŎƭǳŘŜǎ ǘƘŜ ǎŜŀ ŀǊŜŀ ƻŦ ǘƘŜ DǳƭŦ ƻŦ DŘŀƵǎƪ ŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ YťǇŀ 
wŜŘƱƻǿǎƪŀ bŀǘǳǊŜ wŜǎŜǊǾŜΣ ŦǊƻƳ tƻƭŀƴƪŀ wŜŘƱƻǿǎƪŀ ǘƻ YŀŎȊŀ wƛǾŜǊ, and also 
a narrow strip of land όǎŜǇŀǊŀǘŜŘ ōȅ wŜŘƱƻǿǎƪŀ 5ŜǇǊŜǎǎƛƻƴ ƻŦ YŀŎȊŀ wƛǾŜǊ 
valley) along the edge of the Gdansk-Wejherowo hills, together with the 
mouths of the Swelini River and Kolibki Stream. Protection includes 7  
habitats listed in Annex I of Council Directive 92/43 /EEC (SDF updated on 
2013-10). 

None 

PLH220044  
Vistula river mouth refuge 

 

Submitted to the European 
Commission as a Site of 
Community Importance in August 
2007 and approved in 2009 
(2009/93/EC). Approved by 
/ƻƳƳƛǎǎƛƻƴΩǎ Implementing 
Decision of 11.07.2013 adopting a 
seventh update of the list of sites 
of Community Importance for the 
Continental biogeographical region 
(notified under document number 
C (2013) 7358 (2013/741 / EU) 
Official Journal of the European 

The area includes the estuaries of the largest Polish river ς Vistula. They are 
one of the largest and most important estuaries in Poland.  

9 types of habitats listed in Annex I of Directive 92/43 /EEC) have been 
identified in the refuge. They are a typical complex of plant communities 
growing on a sandy substratum, Despite strong anthropogenic pressure and 
significant transformation thereof are well-preserved dune vegetation 
communities. (SDF updated 2013-10) 

 

Included into BSPA network (302) 

Work on draft 
protection plan is in 
final stage. The draft 
will be submitted to 
the Minister of 
Environment by 
territorially 
competent Director 
of Maritime Office 
in 2015 
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Name  Legal status  Description/protection goals  Protection plan  

Union L 350/287 of 21/12/2013). 

 

PLH220023  

Slowinska Refuge  

Submitted to the European 
Commission as a Site of 
Community Importance in August 
2004 and approved in 2008 
(2008/25/EC). Currently applicable 
ōȅ /ƻƳƳƛǎǎƛƻƴΩǎ Implementing 
Decision of 11.07.2013 adopting a 
seventh update of the list of sites 
of Community Importance for the 
Continental biogeographical region 
(notified under document number 
C (2013) 7358 (2013/741 / EU) 
Official Journal of the European 
Union L 350/287 of 21/12/2013). 

 

 

 

The area contains well-preserved, ranging over large large areas, habitats 
which arecharacteristic for coastal regions, including 26 types of habitat 
listed in Annex I of Directive 92/43 /EEC. 

The area rich in many rare and endangered species, listed in 23 of Annex II of 
Directive 92/43 / EEC (including 8 fish species, and one of the richest in 
Poland Linaria odora population ς also a species listed in Annex II of the 
Directive) and many legally protected vascular plants (SDF updated 2014-
02). 

The area is on the list of Ramsar Convention areas;it is also located within 
the Slowinski Biosphere Reserve. 

 

Included in BSPA network (85) 

Under development   

PLH990002  
Refuge in Pomeranian Bay  

Submitted to the European 
Commission as a Site of 
Community Importance in August 
2006 and approved in 2009 
(2008/25/EC). Currently applicable 
ōȅ /ƻƳƳƛǎǎƛƻƴΩǎ Implementing 
Decision of 11.07.2013 adopting a 
seventh update of the list of sites 
of Community Importance for the 
Continental biogeographical region 
(notified under document number 
C (2013) 7358 (2013/741 / EU) 

Key area for protecting habitat 1110 (sandy undersea shoals) and area of 
regular observations of harbour porpoises (Phocoena phocoena). The area is 
also important for the Baltic population of twaite shad (Alosa fallax).  

Important bird refuge of international rank E82 (SDF updated 2013-10). 

 

Included into BSPA network (170) 

Work on draft 
protection plan is in 
final stage. The draft 
will be submitted to 
the Minister of 
Environment by 
territorially 
competent Director 
of Maritime Office 
in 2015 
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Name  Legal status  Description/protection goals  Protection plan  

Official Journal of the European 
Union L 350/287 of 21/12/2013). 

Natura 2000 network Special Protection Areas (SPAs)  

PLB 220005  
Puck Bay  

Established by the Ordinance of 
the Minister of Environment of 
21.07.2004 on areas of Special 
Protection for Birds Natura 2000 
(JoL of 21.10.2004 no. 229 item 
2313). Amended by Ordinance of 
the Minister of Environment of 
12.01.2011 on Special protection 
areas for birds (JoL of 2012; no 25, 
item 133, as amended). 

 

At least 28 species of birds listed in Annex I of the Birds Directive and 11 
species listed in Polish Red Book are noted in the area. Nesting of over 1% of 
the Polish population (C3) of gray herons, herring gulls, common shelducks, 
common mergansers, citrine wagtails, oystercatchers and ringed plovers. 
Recently there were also nests of dunlins (schinzii).  

In the  migratory period there is at least 1% of the flyway population (C2 and 
C3) of great crested grebes, horned grebes, tufteds, great cormorant; 
relatively high concentrations (C7) of: coots, whooper swans, oystercatchers 
and curlews. In winter there is at least 1% of flyway population (C2 and C3) 
of smews, tufted ducks, common goldeneyes, common mergansers, greater 
scaups, great crested grebes, mute swans. 

Waterfowl concentrations significantly exceed 20,000 individuals. (SDF 
updated 2013-10). 

Included into BSPA network (84) 

Work on draft 
protection plan is in 
final stage. The draft 
will be submitted to 
the Minister of 
Environment by 
territorially 
competent Director 
of Maritime Office 
in 2015 

 

PLB220004  
Vistula River Delta  

Established by the Ordinance of 
the Minister of Environment of 
21.07.2004 on areas of Special 
Protection for Birds Natura 2000 
(JoL of 21.10.2004 no. 229 item 
2313). Amended by Ordinance of 
the Minister of Environment of 
12.01.2011 on Special protection 
areas for birds (JoL of 2012; no 25, 
item 133, as amended). 

 

At least 40 species of birds listed in Annex I of the Directive 79/409/EEC and 
11 species listed in the Polish Red Book are noted. Important habitat for 
many waterfowl during whole year, especially the during migration period 
and in winter. At least 24 waterfowl species stay during breeding season and 
at least 120 outside the breeding season. (SDF updated 2013-10). 

  

Included into BSPA network (302) 

Work on draft 
protection plan is in 
final stage. The draft 
will be submitted to 
the Minister of 
Environment by 
territorially 
competent Director 
of Maritime Office 
in 2015 
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Name  Legal status  Description/protection goals  Protection plan  

PLB 990003  
Pomeranian Bay  

Established by the Ordinance of 
the Minister of Environment of 
21.07.2004 on areas of Special 
Protection for Birds Natura 2000 
(JoL of 21.10.2004 no. 229 item 
2313). Amended by Ordinance of 
the Minister of Environment of 
12.01.2011 on Special protection 
areas for birds (JoL of 2012; no 25, 
item 133, as amended). 

 

Diversified sea bottom (from sandy shoals to extensive gravel and stone/boulder 
beds) with rich benthic communities. At least 3 bird species, listed in Annex I to 
the Birds Directive, are present in the area.  

During the migration season and in winter the area accommodates at least 1% 
of flyway population (C2 and C3)) of great crested grebes, red-necked 
grebes, horned grebes, smews, long-tailed ducks, common scoters, black 
guillemots, red-breasted mergansers, velvet scoters; relatively high numbers 
(C7) of black-throated and red-throated loons occur. 

Waterfowl concentrations exceed 20,000 individuals (C4), and iover 100,000 
in winter. (SDF updated 2013-10). 

Included into BSPA network (170) 

 

Work on draft 
protection plan is in 
final stage. The draft 
will be submitted to 
the Minister of 
Environment by 
territorially 
competent Director 
of Maritime Office 
in 2015 

 

PLB990002  
Baltic Coastal Waters  

Established by the Ordinance of 
the Minister of Environment of 
21.07.2004 on areas of Special 
Protection for Birds Natura 2000 
(JoL of 21.10.2004 no. 229 item 
2313). Amended by Ordinance of 
the Minister of Environment of 
12.01.2011 on Special protection 
areas for birds (JoL of 2012; no 25, 
item 133, as amended). 

 

The area of coastal sea waters with water depth between 0 and 20 m; extending 
along 200 km of coast from Hel Peninsula to the Pomeranian Bay. The sea 
bottom is uneven, with bottom relief amplitudes reaching 3m.  

 

Bird refuge of European significance E-80. Wintering area of 2 bird species 
listed in Annex I of the Directive 79/409/EEC: black-throated and red-
throated loons (C7). In winter occurs at least 1% of flyway population (C3) of 
long-tailed duck, black guillemot and velvet scoter. (SDF updated 2013-10). 

 

Included into BSPA network (179) 

Work in progress 

Areas of special protection of habitats Natura 2000 network and Areas of Special Birds Protection Natura 2000 

PLC990001  
{ƱǳǇǎƪ .ŀƴƪ  

Submitted as an area of special 
protection of habitats in 2004, 
established by the Ordinance of  
the Minister of Environment of 

Bird Area of European significance E-79. At least two birds species listed in 
Annex 1 to Birds Directive occur in the area. During winter at least 1% of 
flyway population of long-tailed ducks and black guillemots is observed. 
Waterfowl concentration exceed 20.000 individuals. 

None  
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Name  Legal status  Description/protection goals  Protection plan  

21.07.2004 on Special Protection 
for Birds Natura 2000 (JoL of 
21.10.2004 no. 229 item 2313).  

Submitted as an area of special 
birds protection in 2006. Approved 
in 2009 by 2009/93/ECC  Directive. 

Presence of red algae Delesseria sanguinea which were considered extinct in 
the Baltic Sea Proper. 

Shallows are colonised by numerous invertebrates, which provide a rich food 
base for waterfowl during the fall and winter months. (SDF updated 2013-
10). 

Included into BSPA network (87) 

 

Detailed information on the aims of Natura 2000 Network and description of the Natura 2000 sites are submitted on Standard Data Forms (SDF)  http://natura2000.gdos.gov.pl/datafile 

Source: Department of Ecology of WatersΣ aŀǊƛǘƛƳŜ LƴǎǘƛǘǳǘŜ ƛƴ DŘŀƵǎƪ  
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Fig. 3. 1. Territorial forms of nature protection in Polish sea areas  

Species protection 

Protection of species in Polish sea waters covers especially rare, endemic and close to extinction 

ǎǇŜŎƛŜǎ ƻŦ ǿƛƭŘ ŀƴƛƳŀƭǎ ŀƴŘ Ǉƭŀƴǘǎ ώDƱƻǿŀŎƛƵǎƪƛ ŀƴŘ ƻǘƘŜǊǎΣ нллмΤ aƛǊŜƪ ŀƴŘ ƻǘƘŜǊǎΣ нллсϐΦ Species 

protection in Poland is based on the Act of 16th April 2004 on nature protection (unified text, JoL of 

2003, Item 627) and lower order implementing regulations. At international level, cooperation on 

issues concerning species protection is realised within the framework of the Birds and Habitat EU 

Directives11.  

 

3.2  Biological valorisation of Polish sea space in terms of individual elements of the 

biocenosis 

3.2.1 Macrophytes 

The assessment of value of macrophytes in the Polish sea area was based on methods adopted for 

valorisation of plants both for soft (sandy) and hard (rocky) bottoms [Kruk-5ƻǿƎƛŀƱƱƻ ŀƴŘ Brzeska, 

2009; Kruk-5ƻǿƎƛŀƱƱƻ ŀƴŘ ƻǘƘŜǊǎΣ нлммϐΣ which take into account the analysis of qualitative and 

quantitative structure of macrophytes. Data used for the valorisation were obtained in the period of 

2005-2013 within the framework of scientific and research programs, the Environmental Monitoring 

Programme and development of protection plans for Natura 2000 areas (Table 4.1.1 Annex 4). Based 

on these data, the qualitative and quantitative characteristics of macrophytes were identified in 

                                                           
11

 Protected species are presented in Tables 3.1-3.4 and Annex 4.  
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three Polish sea areas: stone and boulder field off Rowy, ǎǘƻƴŜ ŀƴŘ ōƻǳƭŘŜǊ ŦƛŜƭŘ ƻƴ {ƱǳǇǎƪ .ŀƴƪ and 

the area of Puck Bay (Table 3.3.). The remaining areas could not be valorised because investigations 

directed at occurrence of macrophytes, especially macroalgae, were not carried out in them, or 

because results of investigations were not published and/or impossible to obtain. The best 

investigated sea area is the Puck Bay. The smallest number of investigations of macrophytes was 

carried out in the nearshore zone of the open sea coast. 

Criterions of valorisation 

The following valorisation criteria have been applied in the assessment12:  

1. Occurrence of plant communities (which are the habitats for growing and living of fauna, as 

well as an important element of marine environment which increases the biodiversity and 

productivity of the sea basin); 

2. Occurrence of rare and protected species (maintenance of habitats of these species is 

essential to preserving biodiversity and proper functioning of the marine ecosystem);  

3. Dominance of eutrophication indicator species in the biomass (intensive development of 

these taxons indicates negative changes in marine environment which may threaten other 

components of biocenosis, thereby reducing the natural value of the area). 

Characteristic of most valuable areas  

Valorisation of nature, based on macrophytes, is presented in Table 3.3. 

  

                                                           
12

 Details in Annex 4 
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Table. 3. 3. Natural value of macrophytes in selected Polish sea areas 

Criterions of valorisation Puck Bay
13

 
Stone and boulder 

field on {ƱǳǇǎƪ Bank 
Stone and boulder 

fields off Rowy 

Existence of communities Communities of green algae  
(Ulva spp.), (Polysiphonia 
fucoides),  
and of vascular plants 
(Zannichellia palustris, 
Stucenia pectinata (syn. 
Potamogeton pectinatus), 
Zostera marina) 

Red algae 
communities 
(Furcellaria 
lumbricalis, Coccotylus 
truncatus, 
Polysiphonia fucoides, 
Ceramium 
diaphanum) 

Red algae communities 
(Furcellaria lumbricalis, 
Polysiphonia fucoides) 

Occurrence of protected 
species *  

Furcellaria lumbricalis, 
Ceramium diaphanum, 
Ceramium tenuicorne, 
Ceramium virgatum, Chara 
baltica, Tolypella nidifica, 
Nitella capillaris, Zostera 
marina 

Furcellaria lumbricalis, 
Ceramium diaphanum, 
Ceramium virgatum 

Furcellaria lumbricalis, 
Ceramium diaphanum, 
Ceramium tenuicorne, 
Ceramium virgatum 

Occurrence of rare species  Potamogeton filiformis, 
Rhizoclonium implexum, 
Rhizoclonium riparium, 
Sphacelaria cirrosa, 
Protohalopteris radicans, 
Ruppia maritima 

Coccotylus truncatus, 
Delesseria sanguinea, 
Rhodomela 
confervoides, 
Sphacelaria cirrosa 

Coccotylus truncatus, 
Rhodomela 
confervoides, 
Sphacelaria cirrosa 

Dominance in biomass of 
eutrophication indicator 
species 

Cladophora glomerata, 
Pylaiella littoralis, Ectocarpus 
siliculosus, Chaetomorpha 
linum, Ulva spp. 

- - 

* In acc. with the Ordinance of the Minister of Environment of 9 of October 2014 on the protection of the 

species of plants; JoL form 2014 It. 1409.  

The Puck Bay  

The Puck Bay, especially its internal part and coastal zones of external part, is considered a unique 

area of valuable nature in the Polish part of the Baltic Sea, mainly because of the extensive 

underwater meadows and diversity of macrophytes [Kruk- 5ƻǿƎƛŀƱƱƻ ŀƴŘ Brzeska, 2009]. Apart of 

the largest number of protected species (8), there are also many rare species (6) belonging to the 

families of red, brown and green algae, as well as vascular plants (Table 3.3). The Puck Bay is the only 

place in Poland where protected green algae such as Chara baltica, Tolypella nidifica and Nitella 

capillaris occur, as well as vascular plants, which on sandy sea bottom form single-, double- or triple-

species underwater meadows. The average biomass of species creating a meadow in the inner part 

of the Puck Bay is 15.5 g dry mass per m2 [Natural ConditionsΧ нллп-2009]. The most important and 

at the same time endangered component of underwater meadows is sea grass Zostera marina, which 

is strictly protected. Another exceptional location is the rocky bottom in front of the OrƱowo Cliff 

which is the only stand of red algae Furcellaria lumbricalis identified in the Bay, and where are 

present rare in Polish sea waters brown algae, such as Sphacelaria cirrosa, Protohalopteris radicans 

and Ceramium virgatum [Osowiecki and ÀƳǳŘȊƛƵǎƪƛΣ нлллΤ YǊǳƪ-5ƻǿƎƛŀƱƱƻ ŀƴŘ hǇƛƻƱŀΣ нллмΤ 

Saniewski, 2012].  

                                                           
13

 In the Puck Bay macrophytes occur in communities, and do not cover the entire surface of the Bay 
(description below).  
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In effect of uncontrolled discharging of urban waste waters and resulting eutrophication, in the 

mid 1970s, the structure of underwater meadows changed significantly. Eutrophication of the waters 

encouraged the development of Pylaiella and Ectocarpus brown algae [Kruk-5ƻǿƎƛŀƱƱƻ 

and Szaniawska, 2008]. Their excessive development caused a significant reduction of bottom areas 

with sea grass. Since 1996 some improvement of the state of water plants is observed [Kruk-

5ƻǿƎƛŀƱƱƻΣ нлллϐΦ 5ŜǎǇƛǘŜ the anthropogenic transformation of the qualitative and quantitative 

structure of macrophytes, the Puck Bay is considered as an area with high natural value, especially 

because of the role it fulfils for the other components of the ecosystem (Fig.3.2). 

Risks  

Actions which disturb the seabed (causing destruction of plants) such as dredging, building of 

hydrotechnical structures are identified as the most dangerous for macrophytes in the Puck Bay area. 

The qualitative and quantitative structure of macrophytes is also changed by discharges of biogenic 

compounds from point and non-point sources, causing increased growth of Pylaiella brown algae 

communities which in turn impact other plant species and fauna connected which are connected 

temporarily or permanently with bottom surface sediments.  

The stone and boulder fields on {ƱǳǇǎƪ .ŀƴƪ  

¢ƘŜ {ƱǳǇǎƪ .ŀƴƪ ǎtone and boulder field is an area rich in red algae communities, with dominance of 

protected species of Furcellaria lumbricalis and Ceramium diaphanum the average biomass of which is 

25.8 and 24.8 g dw/m2 respectively [Kruk-5ƻǿƎƛŀƱƱƻ and others, 2011]. They are accompanied by rare 

in sea areas macroalgae species (4) (Table 3.3) as well as unique in Polish scale red algae species 

Delesseria sanguine. The natural value of the area is enhanced by the sporadic only occurrence and 

insignificant number of species indicating high trophy of waters such as Pylaiella littoralis 

and Ectocarpus siliculosus. This is because the stone field is located far from the coast (about 25 km) 

and in effect anthropogenic influence is significantly smaller than in the littoral zone [ibid].  

The ǎǘƻƴŜ ŀƴŘ ōƻǳƭŘŜǊ ŦƛŜƭŘǎ ƻŦ {ƱǳǇǎƪ .ŀƴƪ are the only place identified in the Polish sea areas, 

located at a distance from the coast, where numerous macroalgae species grow on a hard bottomς 

with patches of pebbles and boulders resting on gravel and sandy sediments. It is also the only area of 

hard bottom with such a large number of rare and protected species. Therefore the stone and boulder 

fields ƻŦ {ƱǳǇǎƪ .ŀƴƪ ǎƘƻǳƭŘ ōŜ ǊŜƎŀǊŘŜŘ ŀǎ a region of high natural value (Fig. 3.2).  

Risks 

Actions resulting in changes or destruction of natural habitats are a direct threat to macrophyte 

communities of the stone and boulder fields ƻŦ {ƱǳǇǎƪ .ŀƴƪΦ {ǳŎƘ ŀŎǘƛƻƴǎ ƛƴŎƭǳŘŜ ƛƴǘŜǊ ŀƭƛŀΥ 

extraction of natural aggregates, exploitation and exploration of gas and oil, as well as offshore wind 

farm construction. They result in fragmentation and removal of macrophyte communities and 

appearance of underwater flora (on constructions such as drilling platforms and offshore wind 

farm towers) different from the typical ecosystem of this region, and causing the disruption of the 

natural ecosystem.  

Stone and boulder fields off Rowy 

The stone and boulder fields off Rowy are characterised by the presence of red algae communities, 

especially the common on rocky bottom Polysiphonia fucoides, with average biomass of 29.6 g dm per m2 
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[Osowiecki and Kruk-5ƻǿƎƛŀƱƱƻΣ нллсϐΦ It is a refuge of the unique in Polish sea areas and strictly 

protected species Furcellaria lumbricalis and of other protected (Table 3.3.) and rare species [Kruk-

5ƻǿƎƛŀƱƱƻΣ нллсϐΦ 

These stone and boulder fields, due to their location far from industrial centres, outlets of larger rivers 

or urban areas, are characterised by much better environmental state than other areas in Polish coastal 

waters. Vegetation was able to preserve its original and intact nature. This is confirmed by the relatively 

low percentage (10%) in total biomass of filamentous brown algal species of Pylaiella littoralis, 

Ectocarpus siliculosus and green algae Cladophora glomerata [therein].   

Because of its unique character and localisation in the open sea coastal zone, this refuge is an 

important area for ecosystem biodiversity. The presence of macrophytes on stones provides 

additional habitats for phytophillic fauna and ichthyofauna. Therefore the stone fields should be seen 

as sites valuable for nature (Fig. 3.2.) 

Risks  

The main risks to the macrophyte communities in stone and boulder fields off Rowy come from 

actions which could result in destroying or changing of the natural habitats. Such actions include 

aggregate extraction and laying of linear infrastructure ς cables. These activities can result in 

fragmentation/destroying of macrophyte communities.  

 

Fig. 3. 2. Areas of valuable nature ς macrophytes 

All identified tilll now regions of macrophyte occurrence, i.e. the Puck Bay, the stone and boulder fields 

on {ƱǳǇǎƪ .ŀƴƪ ŀƴŘ off Rowy, despite the different environmental conditions which result in different 
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value of nature, are very valuable, mainly because macrophytes occur in the Polish sea areas very rarely, 

and they are particularly sensitive to anthropogenic impacts ώ.ŅŎƪ ŀƴŘ ƻǘƘŜǊǎΦΣ нллнϐ όCƛƎΦ оΦнύΦ 

3.2.2. Macrozoobenthos 

Macrozoobenthos oriented valorisation of Polish sea areas is based on information from 

literature, research projects and data of the State Environmental Monitoring (Table 4.2.1 in Annex 4). 

Research projects, in which large parts of Polish sea areas were investigated and characterised during 

nearly the same period, were considered the most useful source of information. Literature of the 

subject contains only a few works describing macrozoobenthos investigations covering the whole 

area of this Study. Most of the research projects were related to selected regions. The best 

investigated sea area is the southern and western part of the Gulf of Gdansk, in particular the Puck 

Bay [Wiktor, 1993; Osowiecki, 2000]. Least investigated are regions situated along the northern 

border of Polish sea areas, i.e. the Middle Bank and the {ƱǳǇǎƪ ¢ǊƻǳƎƘΦ 

Analysis of the map showing the spatial extent of benthic communities indicates that one of the 

elements oŦ ƳŀŎǊƻȊƻƻōŜƴǘƘƻǎ ōŀǎŜŘ ǾŀƭƻǊƛǎŀǘƛƻƴ Ƴŀȅ ōŜ ǘƘŜ άŎƻƳƳƻƴƴŜǎǎέ ƻŦ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŀ 

given community in the Polish sea areas. The smaller is the area of a habitat/community, the higher 

the risk of destruction or degradation caused by unfavourable factors even of local character. The 

size of bottom area occupied by the different macrozoobenthos communities differed largely. The 

smallest area was inhabited by Mytilus edulis (trossulus)ςGammarus salinus living on the stony 

ōƻǘǘƻƳ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪΦ  

Criterions of valorisation  

For determining the value of sea bottom habitats and of species living in them, a set of criterions, 

considered in literature of the subject as most significant in terms of chances to preserve the habitats 

and species, was adopted. Most important of them are: 

1. Rareness of occurrence of a habitat/species (uniqueness); 

2. Naturalness (degree to which a habitat/community is preserved in unchanged condition); 

3. Significance of a habitat/community for ecological processes. 

Rareness of occurrence concerns habitats with relatively small surface, e.g. underwater stony 

reefs, peat outcrops, etc. Naturalness characterises habitats in which there are no changes caused by 

anthropogenic pressure (e.g. over-fertilisation, pollution) or the changes are small. In this respect, 

low value characterises azoic zones of south-Baltic deeps, where the oxygen deficit in the near-

bottom water layer is one of the effects of excessive eutrophication. The remaining areas, provided 

they are inhabited by typical for a given habitat benthic macrofauna, regardless of degree of richness 

of species, should be considered valuable. Significance of habitat for ecological processes concerns 

bottom areas performing additional functions in the ecosystem. These are spawning grounds, bird 

feeding grounds, channels through which flow saline water masses from salt water infusions from 

the North Sea, shallow shoals, reefs, etc. 

Characteristics of most valuable regions within the Polish sea areas (based on 

macrozoobenthos) 

Taking into account the above criteria, three regions are distinguished in the Polish sea areas, 

where macrozoobenthos communities are especially valuable (Fig. 3.3): 

¶ ōƻǳƭŘŜǊ ŦƛŜƭŘ ƛƴ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪΤ 
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¶ inner Puck Bay and a part of Puck Bay with depth smaller than 20m (within the area of 

Natura 2000 PLH 220032 Puck Bay and Hel Peninsula); 

¶ ŀǊŜŀ ƻŦ {ƱǳǇǎƪ ¢ǊƻǳƎƘΦ 

.ƻǳƭŘŜǊ ŦƛŜƭŘ ƛƴ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ 

¢ƘŜ {ƱǳǇǎƪ .ŀƴƪ ōƻǳƭŘŜǊ ŦƛŜƭŘ ŦǳƭŦƛƭǎ ŀƭƭ ǘƘǊŜŜ ǇǊƻǇƻǎŜŘ ŎǊƛǘŜǊƛƻƴǎ ƻŦ ǾŀƭƻǊƛǎŀǘƛƻƴΦ Lǘ ƛǎ ǘƘŜ ƻƴƭȅ 

region in the Polish open sea having an area of just over 100 km2, with bottom covered by boulders 

and cobbles (Criterion 1). The region is characterised by a high degree of naturalness since fishing is 

rather difficult due to bottom configuration, and other impacts ς anthropogenic pressure ς are low 

because the region is located far from industrial centres, large cities, river estuaries, etc. (Criterion 2). 

The underwater stony reefs, compared to the sandy deposits surrounding the boulder field, are 

characterised by a high degree of taxonomical diversification and abundance of macrozoobenthos. 

Therefore, the boulder field is a natural feeding area for sea birds and demersal fish (Criterion 3).  

In 1999, macrophyte communities in the boulder field were found to have 28 taxons of 

macrozoobenthos [Andrulewicz et al., 2004]. Taxonomical diversification on sandy fragments of the 

.ŀƴƪΩǎ ōƻǘǘƻƳ ǿŀǎ ǎƭƛƎƘǘƭȅ ƭƻǿŜǊ ς 21 taxons, including 11 crustacean species. Within the Bank, three 

species of gammarus Gammaridae and a rare in the Polish waters of the Baltic Sea crustacean, 

Callopius Iaeviusculus, were found. The quantitative structure was dominated by Turbellaria 

flatworms, and biomass structure by the mussel, Mytilus trossulus. On shallower fragments of 

bottom, covered densely with mussel aggregations, traces of feeding birds and flatfish were noted. 

¢ƘŜ ǎǘǳŘȅ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ōƻǳƭŘŜǊ ŦƛŜƭŘ ŀǊŜŀ ǿŀǎ ǊŜǇŜŀǘŜŘ ƛƴ нллт ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ά{Ŝŀ 

Iŀōƛǘŀǘǎ aŀǇǇƛƴƎέΦ Lƴ ǘƻǘŀƭΣ ŀǘ млс ǎǘŀǘƛƻƴǎ ƻŦ ǎǘƻƴȅΣ ƎǊŀǾŜƭ ŀƴŘ ǎŀƴŘȅ ōƻǘǘƻƳ ƻŦ ǘƘŜ .ŀƴƪΣ ол 

macrozoobenthos taxons were found. Most dominant in terms of quantity and biomass was the 

mussel, Mytilus trossulus. As in 1999, 11 crustacean species were found, among which the most 

populous group were Gammaridae flatworms. 

Threats 

Among direct threats to macrozoobenthos ŎƻƳƳǳƴƛǘƛŜǎ ƻŦ ǘƘŜ {ƱǳǇǎƪ .ŀƴƪ ōƻǳƭŘŜǊ ŦƛŜƭŘ ŀǊŜ 

economic activities as a result of which the natural bottom habitats are changed or damaged. Most 

important among them are, e.g.: extraction of natural aggregates and works related to exploration 

and extraction of gas and oil. Indirect threats arise from long term changes occurring in biocenoses of 

the seabed due to eutrophication or expansion of invasive species. In both cases, the expected effect 

is a transformation of the current qualitative and quantitative structure of macrozoobenthos.  

Inner Puck Bay and a part of Puck Bay with depth smaller than 20m 

The Inner Puck Bay is the only shallow water region with lagoon characteristics and salinity 

typical for the coastal zone of the southern Baltic Sea (Criterion 1). The diversity of seabed habitats 

causes that macrozoobenthos is characterised by high taxonomical diversification. Many species, e.g. 

four species of molluscs, are a food base for sea birds. Small crustaceans inhabiting macrophyte fields 

and nectobenthos are the main component of fish food (Criterion 3).  

In the 1990s [Osowiecki, 2000], the benthic macrofauna of Puck Bay was composed in total of 50 

taxons of benthic invertebrates. Investigations carried out in 2007 in the inner part of Puck Bay at 53 

stations with vegetation covered sandy bottom and 48 stations with sandy bottom showed presence 
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of 36 taxons of invertebrate benthic fauna. The belt of bottom adjacent to the Hel Peninsula, covered 

with underwater meadows, was characterised by especially high abundance of phytophilic species, 

among which can be distinguished Idothea balthica, I. chelipes, flatworms from family of 

Gammaridae, nektobenthic crustaceans Neomysis integer and Crangon crangon and numerously 

represented young individuals of molluscs and snails. The highest numbers of clean bottom indicative 

taxons were found on the border of Jama Rzucewska. In the southern end of the inner Puck Bay, 

close to the Ciesnina Glebinka όDƱŜōƛƴƪŀ {ƻǳƴŘύ, the highest number and biomass of the Mytilus 

trossulus mussel was noted, which was accompanied by numerous and diversified fauna composed 

mainly of crustaceans. This region is a feeding ground for birds.  

Threats 

Threats to macrozoobenthos communities of the Puck Bay arise from possible changes of 

natural habitats of the seabed. Increased concentration of organic matter in the deposits resulting 

from progressing eutrophication, limitation or elimination of meadows of underwater macrophytes 

or expansion of invasive species could cause a change of the present qualitative and quantitative 

structure of macrozoobenthos.  

{ƱǳǇǎƪ ¢ǊƻǳƎƘ acts as a main channel through which the saline and well oxidized water from the 

North Sea flows towards the Gdansk and Gotland Deeps (Criterion 1). Since it is situated far away 

from coastal sources of pollution, this region is characterised by high naturalness (Criterion 2). The 

ƛƴŦǳǎƛƻƴǎΣ ƳƻǾƛƴƎ ǘƻ ǘƘŜ Ŝŀǎǘ ǘƘǊƻǳƎƘ ǘƘŜ {ƱǳǇǎƪ ¢ǊƻǳƎƘΣ are very important for macrozoobenthos 

inhabiting the bottom below the halocline, especially in the south-Baltic deeps (Criterion 3). After an 

infusion, until the time when oxygen becomes used up, the bottom of the deeps is inhabited by 

macrozoobenthos communities composed of several species. When the oxygen becomes exhausted, 

anaerobic process of organic matter decomposition produces toxic hydrogen sulphide, which 

eliminates all forms of macroscopic life.  

The different than in other areas hydrological regime causes that ƻƴ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ {ƱǳǇǎƪ 

Trough are found species of macrozoobenthos, which do not occur in other regions of Polish sea 

ŀǊŜŀǎΦ ¢ƘŜ ǇŀǊǘ ƻŦ {ƱǳǇǎƪ ¢ǊƻǳƎƘ ōƻǘǘƻƳ ƛƴƘŀōƛǘŜŘ ōȅ Astarte borealis-Astarte eliptica is defined by 

5ŜƳŜƭ ŀƴŘ aŀƵƪƻǿǎƪƛ ώмфрмϐ ŀǎ άŀǊŎǘƛŎέΦ ¢ƘŜ ŎƭŀȅΣ ǎŀƴŘȅ ŀƴŘ ƎǊŀǾŜƭ ōƻǘǘƻƳ of the Trough at 60-90m 

depth is inhabited by up to 20 taxons; dominated by Astarte spp., Saduria entomon, Scoloplos 

armiger and Terebellides stroemiΦ !ǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ мфплǎΣ 5ŜƳŜƭ ŀƴŘ aŀƵƪƻǿǎƪƛ ώмфрмϐ ƻōǎŜǊǾŜŘ 

the presence of the rear-gilled snail Lamellidoris muricataΣ ŎƛǘŜŘ ŀǎ άǎƻ ŦŀǊ ƴƻǘ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ .ŀƭǘƛŎ 

{Ŝŀ ǇǊƻǇŜǊέΦ Lƴ мфум-мфур I9[/ha /ha.Lb9 ȊƻƻōŜƴǘƘƻǎ ƳƻƴƛǘƻǊƛƴƎ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ǘƘŜ {ƱǳǇǎƪ 

Trough at two stations (P2 and P3). At station P2 (water depth 78m), two observations of a species 

from the group of sea spiders, Pycnogonida Nymphon grossipes (Fabricius, 1780) (own unpublished 

data) were made. 

Threats 

.ŜŎŀǳǎŜ ǘƘŜ {ƱǳǇǎƪ ¢ǊƻǳƎƘ ƛǎ ƭƻŎŀǘŜŘ ŦŀǊ ŦǊƻƳ ƭŀǊƎŜ ƘǳƳŀƴ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎΣ ƛƴŘǳǎǘǊƛŀƭ ŎŜƴǘǊŜǎ 

and estuaries of large polluted rivers, threats to macrozoobenthos communities caused by 

anthropogenic pressure are rather small. The potential risks may arise from an expansion of invasive 

species which would disrupt the existing qualitative and quantitative structure of macrozoobenthos.  

 

http://www.towebes.2be.pl/-wek-Kikutnice
http://www.towebes.2be.pl/w/index.php?title=Nymphon_grossipes&action=edit&redlink=1
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Fig. 3.3. Regions of valuable nature ς macrozoobenthos 

 

3.2.3 Ichthyofauna 

The most recent environmental data on ichthyofauna in Polish sea areas come from 2011-2013 

and were obtained in the framework of research projects, in the National Environmental Monitoring 

program [Chief Inspector for Environmental Protection ς CEIP, 2011] and during drafting of 

protection plans for Natura 2000 areas (Table 4.3.1 in Annex 4). Valorisation of the Polish sea space 

from ichthyofauna point of view was based mainly on qualitative criterions. Quantitative criterions 

were not developed, because at present coherent temporal and spatial data are not available. 

Criterions of valorisation 

Valorisation of the area was based on qualitative criterions which take into account the role 

fulfilled by areas important for development of the ichthyofauna, with the assumption that not all 

the parts of Polish sea areas have the same influence on the character and functioning of 

ichthyofauna [BRISK, 2011]. 

As criterions were adopted the functions which are fulfilled for the ichthyofauna by a given sea 

area i.e.: 

¶ feeding, 

¶ breeding, 

¶ migratory. 
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Characteristic of Polish sea areas important for ichthyofauna 

The most important for ichthyofauna sea area is the coastal zone understood as the strip of sea 

waters along the whole Polish coast between the coastline and the 10 m depth contour (Fig. 3.4.). In 

this zone one the highest number of fish taxons is observed [Gibson and others, 1993; Harris and 

others, 2001; Repecka and others 2003; Sellesla and Amara 2007; Bilkovic and others, 2007] and it 

also fulfils an important role as: ŀ ŦŜŜŘƛƴƎ ŀǊŜŀ ώ5ŜƳŜƭΣ мфтрΤ ½ŀƴŘŜǊΣ мффлΤ {ƪƽǊŀΣ мффоΤ {ȊȅƳŜƭŦŜƴƛƎΣ 

1998], breeding and nursery area [Demel, 1975; Nellbring and Sture, 1995; Szymelfenig, 1998; 

Sapota, 2001; Harris and others, 2001, Lappalainen and Urho, 2006; Sellesla and Amara 2007]. 

Moreover, the Polish coastal zone is noted for highest bio-diversity [HELCOM, 2009] and what 

follows, for the highest number of protected species. 

 
Fig. 3. 3. Costal zone of the Polish sea areas ς areas valuable for ichthyofauna 

Very important for ichthyofauna are also areas with stony bottom (Fig. 3.5) Most of the fish 

species prefer diversified sea bottom structures, such as stone and boulder fields, reefs, rubble at the 

foot of cliffs. These places are potentially richer in food; simultaneously they offer ideal shelter for 

juvenile forms and convenient conditions for spawning of litophilic fish. [Wei-Rung Chopu, 2002, 

Street and others, 2005,HELCOM, 2006, HELCOM 2009]. Besides, stony bottom is also a very rare 

habitat in Polish sea areas.  

Locations of stony bottom areas were identified using the geological atlases of Baltic Sea bottom 

in which areas with stone and boulder accumulations resting on sand and gravel beds are shown 

ώWǳǊƻǿǎƪŀ ŀƴŘ YǊŀƳŀǊǎƪŀΣ мффлΤ YǊŀƳŀǊǎƪŀΣ мффмΤ aƛŎƘŀƱƻǿǎƪŀ ŀƴŘ tƛƪƛŜǎΣ мффлΤ ¦ǏŎƛƴƻǿƛŎȊΣ мфуфΤ 

¦ǏŎƛƴƻǿƛŎȊ ŀƴŘ ½ŀŎƘƻǿƛŎȊΣ мффоΤ tƛƪƛŜǎΣ мффнΤ ¦ǏŎƛƴƻǿƛŎȊ ŀƴŘ ½ŀŎƘƻǿƛŎȊΣ мффмΤ ¦ǏŎƛƴƻǿƛŎȊ ŀƴŘ 
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Zachowicz, 1993]. Results of bottom surveys carried out by the Maritime Office in Gdynia indicate 

slightly different location of areas of stony bottom than the above mentioned sources. The 

information should be verified during work on the maritime spatial plan(s). 

 

 

Fig. 3. 4. Stony bottom forming habitats for lithophilic and phytophilic fish  

Taking into consideration the occurrence of bi-environmental species in Polish sea areas [Radke 

and others, 2010a], the next important for fish areas are river mouths, which are a migration route 

(Fig. 3.6.). 

Such areas were identified around river mouths along the whole Polish coast on the basis of 

accessible literature indicating the occurrence in specified rivers of bi-environmental species or their 

ƧǳǾŜƴƛƭŜ ŦƻǊƳǎ ώwŀŘƪŜ ŀƴŘ ƻǘƘŜǊǎΣ нлмлΤ 5ťōƻǿǎƪƛΣ мффтΤ5ťōƻǿǎƪƛ ŀƴŘ ƻǘƘŜǊǎΣ нлллΤ 5ťōƻǿǎƪƛ ŀƴŘ 

others, 2002a and b; Radke and others, 2007; Radke and others, 2010a and b; Radke and others, 

2011]. As it is indicated in the chapter on fisheries (Chapter 6), there is a lack of sufficiently reliable 

information from investigations carried out in river outlets to allow determination of the actual state 

and size of ichthyofauna sheltering and/or feeding in these locations. 

 










































































































































































































































































































































































































































































































































