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8

Environmental and Socioeconomic Baseline

8.1

Introduction
This baseline chapter describes the biophysical and human environment of the Baltic Sea,
focussing on the subtidal areas through which the proposed route of the two pipelines passes. It
aims to identify spatially and temporally sensitive receptors that might be impacted by the
installation or presence of two almost parallel offshore natural gas pipelines and any associated
activities. The content of the chapter is based on the following key data sources:


Scientific literature



Publications by multilateral agencies and NGOs (e.g. HELCOM, IUCN, WWF)



Grey literature including previous EIA reports



Consultation with national and international agencies and experts



Marine surveys commissioned by Nord Stream



Data and reports from national authorities

The majority of the data has been derived from surveys carried out directly for Nord Stream in
support of individual national EIAs and permit applications, including surveys by PeterGaz,
Institut für Angewandte Ökologie GmbH (IfAÖ), and DBL. Not all the original survey data is of
direct relevance to the current preferred route alignment, as this has evolved since the inception
of the survey programme. When deemed necessary, separate surveys have been
commissioned for all initially proposed alternative routes. The breadth of coverage of surveys
means that sufficient data on the key receptors are available to allow for a robust assessment of
potential environmental impacts. In compiling the information for the present Report, an attempt
has been made to be comprehensive without having to repeat the detailed information included
in individual survey reports and national EIA documents. Noting that the scope varies from
survey to survey, the reader is referred to the original documents for methodological
descriptions, survey objectives, the period covered and any underlying assumptions.
Additional data have been accessed from the Helsinki Commission (HELCOM) and the
International Council for the Exploration of the Sea (ICES) databases and from the Finnish
Institute of Marine Research (FIMR), Institut für Ostseeforschung Warnemünde (IOW), the
Swedish Meteorological and Hydrological Institute (SMHI), Sveriges Geologiska Undersokning
(SGU) and the Geological Survey of Finland (GTK).
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The purpose of this chapter is to describe the environment surrounding the corridor through
which the two pipelines will traverse and focuses on those areas and aspects of the
environment which may impact or may be impacted by the construction, pre-commissioning,
commissioning, de-commissioning or the operation of the pipelines. As a result, this description
of the environmental baseline condition does not cover the entire Baltic Sea. The coastal zones
of Estonia, Lithuania, Latvia, Poland, as well as the eastern nearshore areas of Sweden are
largely omitted, except in instances where features of relevance may overlap, e.g. the range of a
seabird.
Reference is made throughout this chapter to the thematic Map Atlas produced by Nord Stream
as part of the project’s environmental studies and which should be viewed as an integral part of
this Report.
Value/sensitivity is awarded to each resource and receptor within this chapter based on the
environmental baseline data presented (refer to Section 8.2). These values are taken forward
into Chapter 9 to allow the assessment of sensitivity to change (impact) to be undertaken.
Boxes presenting value/sensitivity matrices of each resource and receptor are included after
each baseline description, highlighting any seasonal variation. Boxes 8.1 and 8.3 – 8.42
present the sensitivities of resources and receptors in the physical and biological environments
and Boxes 8.43 – 8.48 present the sensitivities of resources and receptors in the socioeconomic environment. The matrices are supported by commentary on the allocated
values/sensitivities, explaining any seasonal variations.

8.2

Value/Sensitivity Criteria
It is imperative to place some form of value (low, medium and high) on a resource or receptor
that could potentially be affected by project activities. Such a value may, to some extent, be
regarded as subjective. However, expert judgement and stakeholder consultation ensures a
reasonable degree of consensus on the intrinsic value of a resource or receptor. The allocation
of a value to a resource/receptor allows for the assessment of resource’s/receptor’s sensitivity to
change (impact). Various criteria are used to determine value/sensitivity including, amongst
others, resistance to change, adaptability, rarity, diversity, value to other resources/receptors,
naturalness, fragility and whether a resource/receptor is actually present during a project
activity. These determining criteria are elaborated upon in Table 8.1, Table 8.2 and Table 8.3.
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Table 8.1

Value/sensitivity criteria - physical environment

Value / sensitivity
Low

Medium

High

Table 8.2

Value/sensitivity criteria – biological environment

Value / sensitivity
Low

Medium

High

Table 8.3

High

Description
A species (or habitat) that is not protected or listed. It is common or
abundant; is not critical to other ecosystem functions (e.g. as prey to other
species or as predator to potential pest species); and does not provide key
ecosystem services (e.g. coastal stabilisation).
A species (or habitat) that is not protected or listed; is globally common but
rare in the Baltic Sea; is important to ecosystem functions/services; and is
under threat or the population is in decline.
A species (or habitat) that is specifically protected under EU/Baltic States
legislation and/or international convention (e.g. CITES); is listed as rare,
threatened or endangered by IUCN; and is critical to ecosystem
functions/services

Value/sensitivity criteria – social/socioeconomic environment

Value / sensitivity
Low
Medium

Description
A resource/receptor that is not important to the wider ecosystem
functions/services, or one that is important but resistant to change (in the
context of project activities) and will naturally and rapidly revert back to preimpact status once activities cease.
A resource/receptor that is important for wider ecosystem functions/services.
It may not be resistant to change, but can be actively restored to pre-impact
status, or will revert naturally over time.
A resource/receptor that is critical to ecosystem functions/services, not
resistant to change and cannot be restored to pre-impact status.

Description
The socio-economic assets affected are not considered to be significant in
terms of their resource, economic, cultural or social value.
The socio-economic assets affected are not significant in the overall context
of the Project Area but are of local significance to the asset base, livelihoods
etc.
The socio-economic assets affected are specifically protected by national or
international policies or legislation and are of significance to the asset base
or livelihoods of the Project Area at regional or national scale.

The criteria are applied with a degree of caution in that seasonal variation and species lifecycle
stages (in the biological environment) are considered. Certain bird species for example may be
deemed more vulnerable during the breeding season, whereas for other species it may be
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during the passage and migration, or particularly moulting periods. The assessment of a
habitat’s value/sensitivity is a combination of the variables applicable to both the physical and
biological environment.

8.3

Geographical Context
The Baltic Sea lies between 53° to 66° N and 20° to 26° E. It is one of the largest bodies of
brackish water in the world, encompassing a marine area of over 415,000 square kilometres and
drains into the Kattegat (thence the North Sea) by way of the Øresund, the Great Belt and the
Little Belt. This restricted connection to the world oceans means that the residence time of water
within the Baltic Sea may be as high as 30 years.
The Baltic Sea basin is diverse in terms of its geomorphology, comprising almost completely
enclosed bays (such as the Bothnian Bay), complex coastal systems with numerous
archipelagos, shallow banks and extensive deeps.
In the coastal waters close to the Russian landfall, the seabed largely consists of soft bottom
sediments, dominated by mud (see Alas Map GE-2). Depths reach up to 60 metres in Russian
waters and approximately 100 metres in the Gulf of Finland. Hard bottom substrates including
hard clay are found in the inner and central Gulf of Finland, and soft bottom sediments prevail
along the pipelines’ route from here to Gotland. Once the pipelines enter the Baltic Proper,
water depths increase rapidly reaching to up to 210 metres. Hard glacial clay is exposed along
the pipelines’ route on the western slopes of the Gotland Basin. Sand is predominant in shallow
areas around the North and South Midsjö banks. The Bornholm Basin sediments are comprised
mainly of mud whereas to the south of Aldergrund the pipelines’ route will pass through and
area of hard clay. The waters become shallow as the pipelines extend from Danish waters,
through the Greifswalder Bodden to the landfall at Lubmin in Germany and the seabed from
here consists mostly of sand. The depth profiles of the pipelines through the Baltic Sea from
Russia to Germany are shown in Figure 4.3 and Figure 4.4 of the Project Description Chapter.
The mean depth of the Baltic Sea is approximately 56 metres, and the total volume is
approximately 20,900 km3 (1). The deepest parts, up to 459 metres, are found in the Landsort
Basin. Table 8.4 shows the depths for the various sub-basins in the Baltic Sea.

(1)

Jacobsen, F.1991. The Bornholm Basin – Estuarine Dynamics (ed: Technical University of Denmark), Lyngby,
Denmark.
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Table 8.4

Key bathymetric parameters for the regions and sub-basins of the Baltic
Sea(1)

Region

Area
(Basin/Deep)

Maximum
depth (m)

Volume (km3)

Mean depth
(m)

Baltic Proper

Arkona Basin

55

430

23

Bornholm Basin

106

1780

46

Gdansk Basin

116

1460

57

Gotland Deep

249

3470

81

West Gotland Sea

205

1640

61

Fårö Deep

205

1270

Landsort Deep

459

780

Northern Central Basin

219

2090

72

Gulf of Riga

Gulf of Riga

-

410

23

Gulf of
Finland

Gulf of Finland

-

1100

37

Bothnian Sea

Archipelago Sea

40

170

19

300

410

75

459

20900

56

Åland Sea
Baltic Sea

(excl. transition area)

*

* The Kattegat and the Belt Sea form the transition area between the Baltic Sea and the North Sea and are not
considered part of the Baltic Sea.

The shallow area of the Bornholm Strait separating the Arkona Basin from the Bornholm Basin
has a maximum depth of 45 metres. The Stolpe Channel Sill, separating the Bornholm Basin
and the Gotland Deep, reaches depths of approximately 60 m (2).
The Belt Sea, i.e. Little Belt, Great Belt and Øresund, forms the narrow and shallow area
between the North Sea and the Baltic Sea. The Darss and Drogden Sill constitute the
shallowest areas of the Belts together with the Øresund with typical depths of 17 to 18 metres
and 7 to 8 metres respectively. The Baltic Sea is divided into several sub-basins or deeps which
are separated by shallow areas or sills. The extent of the sub-basins are shown in Figure 8.1(3).

(1)

Jacobsen, F. 1991.The Bornholm Basin – Estuarine Dynamics, (Ed: Technical University of Denmark). Lyngby.
Denmark.

(2)

Pedersen, F. B. and Møller, J. S. 1981. Diversion of the River Neva – How it will influence the Baltic Sea, the Belts
and Kattegat , Nordic Hydrology, Vol. 12.

(3)
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Overview bathymetry of the Baltic Sea
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The footprint of the Nord Stream pipelines’ system comprises a corridor approximately 1,220
kilometres long, extending from the Gulf of Finland in the Northeast to the Greifswalder Bodden
in the southwest. For the purposes of this baseline description, no fixed width of the project
footprint has been assumed. For certain receptors (e.g. benthos) it is appropriate to focus on the
immediate vicinity of the pipelines; a corridor width of 2 kilometre has been considered since the
effects of sediment spreading is restricted to within this range. For more wide-ranging receptors
(such as fish, birds and marine mammals) that are affected by noise, a longer distance of 50
kilometres is considered appropriate to ensure that the audible effects on all sensitive fauna are
considered.

8.4

Ecoregions, Sub Basins and Ecological Sub-Regions
Ecoregions are defined as follows:
Areas of relatively homogeneous species composition, clearly distinct from adjacent systems.
The species composition is likely to be determined by the predominance of a small number of
ecosystems and/ or a distinct suite of oceanographic or topographic features. The dominant
biogeographic forcing agents defining the eco-regions vary from location to location but may
include isolation, upwelling, nutrient inputs, freshwater influx, temperature regimes, ice regimes,
exposure, sediments, currents, and bathymetric or coastal complexity” (1).
In ecological terms, these are strongly cohesive units, sufficiently large to encompass ecological
or life history processes for most sedentary species. Accordingly, the Baltic Sea is recognised
as a global marine ecoregion in its entirety.
In order to facilitate the environmental management of the Baltic Sea, HELCOM has divided the
Baltic Sea into a series of sub-basins, based on water exchange characteristics (see Figure
8.2). The proposed Nord Stream pipelines pass through four of these, namely the Gulf of
Finland and the Northern Baltic Proper, the Eastern Gotland Basin and the Southern Baltic
Proper.

(1)

Spalding, M.D, Fox H.E, Allen G.R, Davidson N, Ferdaña Z.A, Finlayson M, Halpern B.S, Jorge M.A, Lombana A,
Lourie S.A, Martin K.D, Mcmanus E, Molnar J, Recchia C.A, and Robertson, J. 2007. Marine Ecoregions of the
World: A Bioregionalization of Coastal and Shelf Areas Bioscience 57 (7):573-583.
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Bothnian Sea

Gulf of Finland

Western
Gotland
Basin

Eastern
Gotland
Basin

Kattegat

Belt Sea

Figure 8.2

Northern Baltic
Proper

Arkona
Basin

Gulf of
Riga

Bornholm
Basin

Baltic Sea sub-basins

In order to reflect the ecological diversity and environmental characteristics along the Nord
Stream pipelines’ route at a more specific level, IfAÖ (Institut für Angewandte Ökologie GmbH)
was tasked by Nord Stream to develop a classification of Ecological Sub-Regions (ESRs) in the
Baltic Sea. This is based on three principal characteristics, namely salinity, dissolved oxygen
and substrate type. These are the factors which mainly influence the flora and fauna in the Baltic
Sea.
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Figure 8.3

Factors influencing ecology(1)

Based on these factors, five main ESRs have been defined along the pipelines’ route by the
Nord Stream environmental assessment team. While encompassing a certain degree of habitat
heterogeneity, each ESR constitutes a coherent ecological unit with one or more characteristic
distinguishing features. There is no sharp transition from one ESR to another (i.e. from one
kilometre point (KP) to another), since the key parameters defining the ESRs are continuous
variables.
The geographical extent of the five ESRs is depicted in Figure 8.4 and key characteristics of
each ESR are presented in Figure 8.5 to Figure 8.9.
It is important to recognise that dividing the pipelines’ route into the five ESRs proposed is a
concept exclusively for the purpose of characterising the environmental baseline and for
assessing the predominant impacts anticipated along the Nord Stream Project pipelines’ route.
The five ESRs have no official designation or recognition outside of this assessment. The
pipelines’ route traverses different parts of the Baltic Sea that have a distinct biogeography. The
classification scheme on the basis of ecological sub-regions adopted for the purpose of this
Report permits a detailed analysis of impacts on the key ecosystem components present in
different sections of the pipelines’ route. It is important to understand that the classification
(1)
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scheme is a necessary compromise between, on the one hand, the need for a succinct but
sufficiently detailed baseline and, on the other hand, the typical magnitude and extent of
environmental impacts that may occur along the route. Alternative classifications can be
adopted, but are unlikely to lead to a different appraisal of impacts at the ecosystem / population
level. A specific location within a designated ESR may not exhibit all of the general attributes
described for the ESR within which it is located. Nevertheless, applying the ESR approach to the
pipelines’ route facilitates the identification of mitigation measures that may be applied most
effectively at different points along the pipelines’ route.
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Ecological Sub-Regions

Bottom
Salinity

ESR I

Portovaya Bay

0-3 psu

ESR II

Gulf of Finland

3-9 psu

ESR III

Baltic Proper

9-16 psu

ESR IV

The southern
sandbanks

7-16 psu

ESR V

Greifswalder
Bodden

8-18 psu

Figure 8.4

(1)
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Dissolved
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Enough for
biological
activity
Variable oxic
conditions
Predominant
anoxia
Enough for
biological
activity
Enough for
biological
activity

Depth

Substrate

Shallow water

Less exposed
beds

Shallow to
deep water

Mixed beds

Deep water

Mud

Shallow water

Exposed
mineral bed

Shallow water

Less exposed
bed

Ecological sub-regions that form the basis of this assessment(1)

See Atlas Map ER-02 for a larger version.
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ESR I: Portovaya Bay
Physical Characteristics:
Bottom salinity: 0-3 psu
Dissolved Oxygen: Enough for
biological activity (>30%)
Substrate: Less exposed bed,
fine-grained sands with varying silt
content
Depth: Shallow water
Kilometer Points:
0.0 – 22.1

Key Ecological Features:
Macrophytes and macroalgae: The dominant macrophytes include reed beds along the
shore, pondweed and stonewort (Chara and Nitella) in sheltered bays, and green filamentous
algae (Cladophora glomerata) on hard grounds.
Macrozoobenthos: The dominant macrozoobenthos on soft substrates includes
Oligochaeta, Chironomidae, the bivalve (Macoma balthica) and Amphipods of the genus
Pontoporeia and the large isopod (Saduria entomon).
Fish: Most common species are freshwater species such as roach (Rutilus rutilus), Common
bream (Abramis brama) and perch (Perca fluviatilis). Marine fish tend to be found in more
saline regions.
Birds: Portovaya Bay is an important breeding and feeding ground for waders and sea birds
and supports internationally important numbers of migrants.
Marine Mammals: The number of grey seals (Halichoerus grypus) has increased while the
number of ringed seals (Phoca hispida) has declined due to decreasing ice-cover.
Figure 8.5
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Key characteristics of Ecological Sub-Region I
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ESR II: The Gulf of Finland
Physical Characteristics:
Bottom salinity: 3-9 psu
Dissolved Oxygen: Variable oxic
conditions
Substrate: Mixed substrates varying
from fine sediments to bed rock and
exposed glacial till
Depth: Shallow to deep water
Kilometer Points:
22.1 – 318.4

Key Ecological Features:
Macrophytes and macroalgae: Green filamentous algae and bladderwrack (Fucus
vesiculosus). Reed beds and pondweed communities in sheltered bays.
Macrozoobenthos: Soft-bottom benthic community of largely opportunistic species of
polychaetes, the bivalve (Macoma balthica), the amphipod (Pontoporeia affinis) and the
isopod (Saduria entomon). Void of macrozoobenthos where anoxic conditions prevail.
Fish: Dominated by freshwater species in inshore areas and Baltic Herring in open water.
Birds: Important stopover for migratory birds and important for breeding birds such as terns,
Eider and Avocets.
Marine Mammals: Colonies of grey seals (Halichoerus grypus) and ringed seals (Phoca
hispida).
Figure 8.6
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Key characteristics of Ecological Sub-Region II
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ESR III: Baltic Proper
Physical Characteristics:
Bottom salinity: 9-16 psu
Dissolved Oxygen: Predominant
anoxia (<30%)
Substrate: Mud
Depth: Deep water
Kilometer Points:
318.4 – 745.9,
945.0 – 1046.4,
1057.4 – 1070.8

Key Ecological Features:
Macrophytes: No significant macrophytes due to absence of light.
Macrozoobenthos: No significant macrozoobenthos due to absence of oxygen. Sporadic
macrozoobenthos community after inflow of oxygen-rich water from the North Sea.
Fish: The fish community is generally pelagic, dominated by sprat (Sprattus sprattus).
Birds: The Gotland and Bornholm Basins are important habitats for guillemot (Uria aalge)
and razorbill (Alca torda), which feed on the abundant sprats. Key-breeding ground for auks
in the vicinity of the area in the north of Bornholm.
Marine Mammals: Porpoises (Phocoena phocoena) and seals range widely across the area.

Figure 8.7
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Key characteristics of Ecological Sub-Region II
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ESR IV: The Southern Sandbanks
Physical Characteristics:
Bottom salinity: 7-16 psu
Dissolved Oxygen: Enough for
biological activity (>30%)
Substrate: Exposed mineral bed
Depth: Shallow water
Kilometer Points:
745.9 – 945.0,
1046.4 – 1057.4,
1070.8 – 1198.1

Key Ecological Features:
Macrophytes: The dominant macrophytes include the brown algae (Sphacelaria arctica, S.
plumigera), the red algae (Ceramium teniucorne, Furcellaria lumbricalis, Polysiphonia
fucoides and Rhodomela confervoides). Between Adlergrund and the Pomeranian Bay, light
limits the growth of macrophytes. Vegetation on the nearby Adlergrund includes seaweeds
such as bladder wrack (Fucus vesicolosus) and Halosiphon tomentosus.
Macrozoobenthos: The macrozoobenthos includes encrusting organisms such as the
bryozoan (Electra crustulenta) and numerous amphipods of the genus Gammarus , isopods
(Jaera albifrons, Idotea sp.) and cnidarians (Gonothyraea loveni). The Baltic tellin (Macoma
balthica), clams (Mya arenaria) and polychaetes (Pygospio elegans and Bylgides sarsi) are
found in sandy seabeds. In the deeper zones the large isopod (Saduria entomon) is an
important species. In the nearby Adlergrund and off the East-coast of Ruegen, the fauna
includes 45 different species. The dominant species are blue mussel (Mytilus edulis) that can
comprise over half the individuals in the community. P.elegans, mud snails (Hydrobia ulvae)
and tellins are also important.
Fish: Cod (Gadus morhua), flounder (Platichthys flesus), goby (Pomatoschistus minutus),
salmon (Salmo salar) and turbot (Psetta maxima) are all present, feeding on the abundant
benthos.
Birds: Adlergrund and the Bay of Pomerania are among the most important bird wintering
areas in the Baltic Sea, harbouring over a million birds. The wider area is also important for
sea ducks.
Marine Mammals: Grey seals feed in the area and harbour porpoises can be found in the
Pomeranian Bay all year round.
Figure 8.8
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ESR V: Greifswalder Bodden
Physical Characteristics:
Bottom salinity: 8-18 psu
Dissolved Oxygen: Enough for
biological activity (>30%)
Substrate: Less exposed bed
Depth: Shallow water
Kilometer Points:
1198.1 – 1222.7

Key Ecological Features:
Macrophytes: More than 40 species of macrophytes have been identified including green
algae (Cladophora, Enteromorpha), red algae (Ceramium) and stonewort (Characea) on hard
bed in the south, while in the muddy bays there are large populations of submerged vascular
plants (Potamogeton, Zannichellia, Ruppia) which serve as food for bottom-feeding birds, as
a spawning substrate for fish, and as habitat for numerous benthic invertebrate species
(isopods, amphipods, molluscs) in the muddy bays.
Macrozoobenthos: More than 100 macrozoobenthos species have been identified in the
sandy seabed.
Fish: Baltic herring (Clupea harengus), pike (Esox lucius), perch (Perca fluviatilis) and goby
spawn in areas with high macrophyte cover. Eels (Anguilla anguilla) also live in the area.
Birds: The Greifswalder Bodden is one of the most important bird wintering areas in the
Baltic Sea.
Marine Mammals: Groups of harbour seals, grey seals and harbour porpoise are found in
the Greifswalder Bodden.
Figure 8.9

Key characteristics of Ecological Sub-Region V

In order to coherently and systematically describe the baseline environmental features of
relevance along the pipelines’ route, the approach adopted in this chapter is to commence with
a description of the large scale oceanographic patterns and common environmental features
along the pipelines’ route (Section 8.5 and Section 8.6 respectively), followed by a more
detailed analysis of data that is available for each of the five ESRs in sequence (Sections 8.7 to
8.11). The chapter culminates with an overview of the human environment that is of relevance to
the Nord Stream Project (Section 8.12).
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8.5

The Physical Environment – Overview

8.5.1

Atmospheric Conditions
Wind
The Baltic Sea is located in the atmospheric circulation system of the northern hemisphere
where air flow from the west prevails. The weather in the Baltic region is governed by lowpressure systems around Iceland and high-pressure systems over the Azores, along with
summer low-pressure systems and winter high-pressure systems over Russia. These systems
govern the ground surface air pressure resulting in a distinct annual air flow cycle (1).
In the cool season (September to February) air flows from the south west intensify, especially in
January and February, due to the increasing pressure gradients caused by the Icelandic lowpressure system and the Azores and Russian high-pressure systems.
In the warm season (March to August) the intensity of air flow decreases in March and April, as
the Azores high-pressure system starts to stretch into mid-Europe. This causes a weak
clockwise rotation of the mean wind direction causing air to flow from the west in the northern
parts of the Baltic Sea basin and from the north-west in the southern parts. The weakest mean
pressure gradient occurs in May. In June and July, the direction of the mean air flow is northwest to west.
Precipitation
Precipitation in the Baltic Sea basin shows a distinct mean annual cycle with considerable
regional variations.
In the years 1981-1998, the average monthly precipitation for the entire Baltic Marine Area
ranged from about 30 mm in winter/early spring to about 80 mm in summer. Across the
catchment area, the average yearly precipitation was lower in the Bothnian Bay and Baltic
Proper (about 600 mm) compared with the remaining areas (about 680 mm) (2).
In the Baltic Sea basin, there was generally an increase of precipitation in the period 1976–2000
compared with the period 1951–1975. The largest increases occurred in Sweden and on the

(1)

Helsinki Commission. Climate Change in the Baltic Sea Area - HELCOM Thematic Assessment in 2007. Baltic
Sea Environment Proceedings No. 11. 2007.
http://www.helcom.fi/stc/files/Publications/Proceedings/bsep111.pdf (accessed June 7, 2008).

(2)

Helsinki Commission. Baltic Marine Environment Protection Commission. 2002. Environment of the Baltic Sea
Area 1994-1998. Helsinki. Baltic Sea Environment Proceedings No. 82 B.
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eastern coasts of the Baltic Sea, while southern Poland, on average, received somewhat less
precipitation.
Air Quality
The Baltic Sea is one of the most intensely trafficked shipping areas in the world. In the first 12
months after the automatic identification system (AIS) for registration of ship traffic in the Baltic
Sea was launched on 01 July 2005, some 51,600 ships entered or left the Baltic Sea via the
Skaw; about 51,000 ships passed the island of Gotland; and more than 37,000 ships entered or
left the Gulf of Finland(1) . Emissions of sulphur oxides (SOx) from shipping, due to combustion
of marine fuels with high sulphur content, contribute to air pollution in the form of sulphur dioxide
and particulate matter. The emissions harm the environment through acidification as well as
human health, particularly around coastal areas and ports.
Nitrogen oxide (NOx) emissions from shipping, like SOx emissions, cause acid depositions that
can be detrimental to the natural environment and also contribute to eutrophication. According
to recent estimates the total NOx emissions from ships in the Baltic Sea is more than 370 kton
NOx per year(2). In addition, shipping also contributes to the emissions of greenhouse gases
(mainly CO2) and volatile organic compounds (VOC), which are mainly generated during tanker
loading operations in ports.
Land-based energy production and road transportation are other main sources of SOx, NOx and
particulate matter emissions in the Baltic Sea region. Agriculture is the most significant
contributor of total airborne nitrogen, accounting for 43 percent of total air emissions of
nitrogen(3).
The seasonal pattern of precipitation and air flow in the region, with intense winds from the
south-west throughout the cold season, quickly transports any air pollutants emitted offshore
towards the eastern part of the Baltic Sea. Precipitation falls predominantly in the coastal and
near-coastal regions, depositing pollutants in the marine and terrestrial environment in these
areas.
During spring and summer the winds are less intense, and transportation of pollutants with the
wind will therefore be slower. Rainfall is nonetheless more intense, especially in the southeastern and eastern corners of the region which are likely to receive a large part of the pollution
loads due to the prevailing wind direction (westerly and north-westerly) in this period.

(1)

Helsinki

Commission.

2006.

Press

release

from

August

3,

2006

on

ship

traffic

statistics.

http://www.helcom.fi/press_office/news_helcom/en_GB/Ship_traffic_stat/ (accessed June 3, 2007).
(2)

Helsinki Commission. Emissions from Ships.
http://www.helcom.fi/shipping/emissions/en_GB/emisions/ (accessed September 30, 2008).

(3)

Helsinki Commission. 2005. Airborne nitrogen loads to the Baltic Sea. Baltic Marine Environment Protection
Commission.
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For the purpose of the present assessment, it is necessary to specify the sensitivity of each of
the receptors in interest. The sensitivity may vary from one ecological subregion to another. The
sensitivity of the atmosphere will vary little across the Baltic Sea. A justification of the sensitivity
value for the atmosphere is presented in Box 8.1.

Box 8.1 Value/sensitivity of the atmosphere
The atmosphere is continuously changing owing to climatic processes (e.g. winds, temperature),
exchange processes across the water-atmosphere interface, land use patterns, and inputs from
land-based activities. Changes to the atmosphere because of project activities, if any, would be
short-lived and of very local nature. It can be questioned whether any change is indeed
detectable given the natural variability in atmospheric quality. Acid rain is known to have
affected the atmosphere of the Baltic Sea area in the past, but conditions improved after due
mitigation measures were taken. It took much longer for the aquatic ecosystems to recover. The
atmosphere is important in terms of providing living space and health to the wider ecosystem,
but either one service is not compromised by the project activities. Therefore the atmosphere
has been given a low sensitivity value.

8.5.2

Large Scale Oceanographic Patterns
Tides
The theoretical mean sea level in the Baltic Sea is similar to the average mean of long-term tide
gauge measurements made at Świnoujście, in Poland. There is virtually no rise or fall of the tide
in the Baltic Sea Proper. A tidal range of approximately 0.3 metres in the Kattegat becomes 0
metres further east in the Baltic Sea Proper. There is however, a distinct annual rise and fall of
the water level, with a mean range of about 11.4 centimetre, at Travemunde (Germany), and
13.9 centimetre at Świnoujście. This is a result of meteorological influences, with the maximum
range occurring at the end of the summer rainy period in August.
Moreover, the sea level is known to vary as a result of wind set up(1). In a situation with
prevailing winds from the west, sea level can differ up to 0.5 metres from the coast of SchleswigHolstein in Germany to Memel on the Lithuanian coast. The situation is reversed with prevailing
winds from the east.
Currents
The permanent circulation in the Baltic Sea is weak, with the exception of the transition area in
the Belt Sea. Circulation is controlled by the influx of riverine discharges, surplus meltwater and
by the wind.
(1)

Wind set up is the tendency for water levels to increase at the downwind shore, and to decrease at the upwind
shore.
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Freshwater surplus to the Baltic Sea causes a net outflow through the Danish Straits.
Freshwater runs out of the Baltic Sea at or close to the sea surface(1). The runoff varies
seasonally depending on ice melt. Runoff from land is mainly observed in the estuarine areas
around the mouths of rivers and streams. The direct influence of the surface water runoff with
respect to the Nord Stream Project is therefore mainly observed at the landfall areas, i.e.
Portovaya Bay in Russia and Greifswalder Bodden in Germany.
There is a significant correlation between wind and surface water velocities. In general, the
surface current is weak, with speeds of up to a few centimetres per second. However, winddriven currents of higher velocities appear in the upper water layers. At deeper levels, smallscale vortices occur as a result of bathymetric variations(2).
The circulation pattern in the Gulf of Finland is complex, with meso-scale eddies and a cyclonic
mean circulation. The inflow to the Gulf of Finland is mainly near the coasts of Finland and
Estonia, with a compensating outflow in the northern part of the open Gulf. The typical mean
current velocities in the uppermost layers (< 7.5 metres) range between 5 and 10 cm s-1, with
the highest velocities related to the in and outflow pattern(3).
The currents in the Arkona Basin are influenced by the large-scale circulation created by dense
bottom currents entering over the sills. The volume of the incoming saline water increases due
to the entrainment during the downward flow through the Arkona Basin, Bornholm Strait and
Bornholm Basin. The dense bottom current may reach speeds up to 30 cm s-1(4).
Waves
The waves of the Baltic Sea are usually short and irregular. Since the 1970s, the Finnish
Institute of Marine Research (FIMR) has monitored waves in the northern and middle parts of
the Baltic Sea. Waves of respectable heights are common in the Baltic Sea.
The most severe wave climate of the Baltic Sea exists in the northern parts of the Baltic Sea
Proper. During a storm in December 2004, wave height in the northern Baltic Sea Proper
reached 7.7 metres, with the highest individual wave recorded reaching 14 metres. Previous to
this, wave height of this calibre had only been recorded once in the Baltic Sea, in January 1984

(1)

Jacobsen, F. 1991. The Bornholm Basin – Estuarine Dynamics, (Ed: Technical University of Denmark), Lyngby,
Denmark.

(2)

Møller, J. S. and Hansen, I. S. 1994. Hydrographic processes and changes in the Baltic Sea, Dana, Vol. 10, pp.
87- 104.

(3)

Andrejev, O. et al. 2004. Mean circulation and water exchange in the Gulf of Finland – A study based on threedimensional modelling, Boreal Environmental Research, Vol. 9, pp. 1- 16.

(4)
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at Almagrundet close to the Swedish coast by the Swedish Meteorological and Hydrological
Institute(1).
Easterly and westerly winds are largely responsible for generating waves in the Gulf of Finland.
The highest waves recorded in this area were 5.2 metres. The highest individual wave reached
9 metres and this was measured near Helsinki in November 2001. Due to the narrow spatial
nature of the Gulf, waves are not expected to reach heights greater than those recorded.
Salinity and Haline Stratification
The Baltic Sea is a stratified brackish sea. The level of salinity changes in three dimensions; it
decreases in the horizontal direction from west to east and also from south to north, and it
increases vertically from the surface to the bottom. The bottom layer comprises the heavy saltrich water from the North Sea. The upper layer comprises of less saline water.
The horizontal dimension
The Baltic Sea has a heavy inflow of fluvial freshwater and a low inflow of salt water from the
North Sea via the Danish straits (see Atlas Map WA-1a and BA-5). The mean river runoff into
the Baltic Sea is approximately 15,000 m3/s (2). Due to saline-water inflows from the North Sea
to the Baltic Sea, there is a well defined salinity gradient from almost marine conditions (20 psu)
in the northern Kattegat to almost freshwater conditions (3- to 4 psu) in the innermost Gulf of
Finland as illustrated in Figure 8.10.

(1)

Finnish Maritime Research Institute. Wave height records in the Baltic Sea.
http://www.fimr.fi/en/tietoa/veden_liikkeet/en_GB/aaltoennatyksia/ (accessed August 15, 2008).

(2)

Helsinki Commission. 2003. The Baltic Marine Environment 1999-2002. Helsinki Commision 2003. Baltic Sea
Environment Proceedings No. 87.
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Figure 8.10

Salinity zones in the Baltic Sea (1)

The vertical dimension
The water column in much of the Baltic Sea is divided by a halocline where the salinity
increases substantially over a relatively small depth range. The water mass above the halocline
forms a water body with uniform salinity as a result of wind mixing. The depth of the halocline
varies from basin to basin, depending on the level of the sill intersecting the basins. Layers of
higher salinity occur just below the halocline. These intermediate layers are formed from inflows
of saline water from the North Sea mixing with brackish Baltic Sea water. Water formations with
the highest salinity are found at the bottom of the basins. This water originates from major
inflows of saline water from the North Sea (see Figure 8.11).

(1)
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Figure 8.11

Salinity gradient within the Baltic Sea (1)

The depth of the halocline varies from basin to basin, depending on the level of the sill
intersecting the basins. The depth of the halocline for various basins is shown in Table 8.5.

Table 8.5 Depth of the halocline in various areas of the Baltic Sea (2),(3)
Area

Depth of halocline

Gulf of Finland

60-70 m*

Northern Baltic Proper

~80 m

Central Baltic Proper

60-70 m

Bornholm Basin

30-40 m

Arkona Basin

40-50 m

*

In the Gulf of Finland, the halocline is not as strong as in other parts of the Baltic Sea. In the western and central
Gulf of Finland, the halocline is weak and seasonal and lies at a depth of approximately 60–70 metres. In the
eastern Gulf of Finland the water is less saline, and a halocline generally does not exist.

(1)
(2)

Perttilä, M. 2007. Characteristics of the Baltic Sea. Pulses introduce new water periodically, FIMR.
PeterGaz, 2006. The North European Gas Pipeline Offshore Sections (The Baltic Sea). Environmental survey.
Part 1. Stage I. Book 5. Final report. Section 2. Exclusive Economic Zones of Finland, Sweden, Denmark and
Germany. (Environmental field investigations 2005) PeterGaz, Moscow, Russia.

(3)

Olsonen, R. 2006. FIMR monitoring of the Baltic Sea environment. FIMR. Report Series of the Finnish Institute of
Marine Research No. 59.
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The formation of a strong halocline in the Baltic Sea substantially limits mixing of surface and
bottom waters, making it nearly impossible for particles and dissolved substances in the deepwater layers to leave the system via the surface layers (except for nitrogen gas in the
denitrification process when not dissolved). Instead, such substances are likely to recirculate to
the bottom again. Consequently, the deep areas of the Baltic Sea are an effective trap for both
nutrients and pollutants (1).
Deep water renewal processes in the Baltic Sea depend on specific meteorological
circumstances (such as alternating prolonged westerly and easterly winds and barometric
pressure(2)) that force substantial amounts of salt- and oxygen-enriched sea water from the
North Sea through the Danish straits into the western Baltic Sea (as illustrated in Atlas Map
WA-1b). From there, it slowly moves as a dense bottom layer into the central Baltic basins,
replacing aged water masses. The saltwater inflows from the North Sea are not periodic and are
ecologically important. The most recent major inflows of saline, oxygen-rich water from the North
Sea through the Kattegat occurred in 1993 and 2003.
Atlas Map WA-2 shows that the surface water (5 metre depth) salinity remains relatively
constant along the pipelines’ route, however as depth increases a prominent salinity gradient is
evident. The gradient occurs because salt water flowing in through the Øresund and the Belt
Sea does not easily mix with the less dense, less saline water already in the Baltic Sea and
tends to flow near the seabed. At the same time, the less saline surface water flows out of the
Baltic Sea.
Temperature and Thermal Stratification
The winter surface water temperature is usually a few degrees above freezing point in the southwestern parts of the Baltic Sea and generally colder in the north-east. Atlas Map ME-1
illustrates the probability of the extent of ice cover in the Baltic Sea and it is evident that along
the pipelines’ route the probability is greatest in the Gulf of Finland and lowest in the central
Baltic Sea, to the east of Bornholm. The average ice extent during mild, normal and severe
winter conditions is shown in Atlas Map ME-2. The mean maximum annual ice thickness is
greatest in the Gulf of Finland as shown in Atlas Map ME-3.
The eastern Gulf of Finland (ESR I and parts of ESR II) is normally covered by ice for some
months during winter. During spring and summer, solar warming from above produces a warm
layer approximately 10 to 25 metres deep, which is mixed by the wind and has uniform
temperatures throughout its depth.

(1)

Finnish Institute of Marine Research. Brief facts about the Baltic Sea and its drainage area: natural conditions,
constraints, special features. 2001. https://www.jolly.fimr.fi/balticsea.html (accessed August 15, 2008).

(2)

Meier et al. 2006. Ventilation of the Baltic Sea deep water: A brief review of present knowledge from observations
and models. Oceanologia 48: 133-164.
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Beneath the mixed surface layer, a sharp thermocline develops and temperatures may drop
10°C within a few metres (see Figure 8.12). The effect of temperature on density means that
this stratification is very stable and it effectively suppresses vertical exchange between the
surface layer and the deeper layer. This limits the supply of nutrients from the bottom layer to
the euphotic zone during the summer. In addition, the halocline isolates bottom waters from the
oxygen-rich surface layer(1). During summer the layer between the thermocline and the halocline
is usually colder than the surface and bottom waters, ranging between 2 and 4°C. Below the
halocline, temperature variations are small and the temperature usually ranges between 4 and
6°C. Water in the main body of the Baltic Sea is almost always stratified due to temperature
and/or salinity(2).
As air temperature cools during autumn, the sea starts to transfer heat energy to the colder air.
The result is that the seawater cools and the thermocline and associated density differences in
the upper layer disappear. Wave and wind actions are then able to mix the whole layer down to
the halocline, as illustrated in Figure 8.12.

Figure 8.12

(1)

General variation in salinity and temperature in the Baltic Sea (3)

International Council for the Exploration of the Sea. 2007. ICES Oceanographic Data Center. Salinity and
temperature data. http://www.ices.dk/ocean/ (accessed October 21, 2007).

(2)

Finnish Maritime Research Institute (FIMR). The Baltic Sea Portal of Finnish Maritime Research Institute.
http://www.fimr.fi/fi/itamerikanta (accessed October 21, 2007).

(3)
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FIMR. 2008. op. cit.
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8.5.3

The Water Column
Oxygen
Surface waters are generally oxygen saturated, either as a result of exchange with the
atmosphere or (in spring and summer) due to the generation of oxygen by photosynthetic
phytoplankton. Both processes lead to oxygen storage in the upper water layer (1) (2).
The deeper water (below the halocline) frequently experiences hypoxia however. This is
because the halocline restricts vertical water movement and the diffusion of oxygen from above.
Reoxygenation of the deeper water occurs from time to time through episodic inflows of water
from the North Sea (3). These influxes are important for the salt balance and oxygen input to the
Baltic Sea ecosystem. Over time, if the water in the deep layer is not replenished, biological
activity depletes the available oxygen and hypoxia endures. In extreme cases complete anoxia
may occur, ultimately leading to the formation of toxic hydrogen sulphide.
Cases of long-term oxygen depletion at the seabed are becoming more frequent in the Baltic
Sea resulting in areas of water void of oxygen and life, see Image 8.1.

(1)

Håkansson,

B.

and

Alenius,

P.

2002.

Hydrography

and

oxygen

in

the

deep

basins.

http://www.helcom.fi/environment2/ifs/archive/ifs2002/en_GB/oxygen/ (accessed October 21, 2007).
(2)

Nord Stream AG & Ramboll, 2007, "Memo 4.3d - Water quality, Nord Stream AG, Zug, Switzerland", Nord Stream
AG, Zug, Switzerland.

(3)

In January 2003 approximately 200 km3 of cold, saline and well-oxygenated water from the Kattegat entered the
Baltic Sea through the Danish straits - Atlas Map WA-1a illustrates the inflow.
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Image 8.1

Example of a “dead” area of seabed (O2 concentration is ~0 mg/l) (1)

Nutrients
Forms of nutrients
Nitrogen and phosphorous are nutrients and make up the building blocks of all living materials.
Nitrogen occurs in three principal inorganic dissolved forms: ammonium (NH4+), nitrate (NO3-)
and nitrite (NO2-). Nitrogen also occurs in dissolved organic forms, such as urea, amino acids
and peptides. Phosphorus occurs in the ocean as inorganic phosphate (PO4-3), dissolved
organic phosphorus and particulate phosphorus.
The biogeochemical cycle of nitrogen consists of a complex array of processes which are
mediated primarily by bacteria. Organic nitrogen is mineralized to ammonia, which in turn is
oxidized to nitrate (nitrification) and, depending on oxygen conditions, nitrate may be denitrified
to nitrogen gas. The reverse occurs with nitrogen fixation mediated by bluegreen algae that
frequently bloom in the Baltic Sea.
Most of the phosphorous that enters the Baltic Sea ends up in particulate form in the sediments.
Phosphorus is released upon contact of reduced sediments with oxygen. Inorganic nutrients
(1)

The seabed consists of postglacial clay gyttja (pale grey silty clay with organic content). The picture is taken at a
depth of 76.1 m in the western part of the Swedish EEZ during the environmental survey in September 2007.
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released from the reduced sediments can constitute a significant internal source of inorganic
nutrients.
Sources of nutrients
Nutrients, as phosphates and nitrates, are essential for the growth of plants. The development
of human activities as agriculture and forestry, industry and settlements, in the catchment area
of Baltic Sea during the last 100 years has increased the amount of nutrient discharged to the
Baltic Sea. From being a rather oligotrophic clear-water sea the Baltic Sea has turned in to a
nutrient rich environment (eutrophic) with increased biological production in the surface water
and deep-water areas with low oxygen concentrations (dead bottom areas).
Total nutrient input to the Baltic Sea has doubled during past decades (1). The land-based
nutrient inputs entering the Baltic Sea are either airborne or waterborne. The main pathways of
nutrient inputs to the Baltic Sea are:


Naturally occurring atmospheric deposition on the Baltic Sea water surface



Atmospheric emissions of airborne nitrogen compounds emitted from traffic or combustion
of fossil fuels (heat and power generation) and from animal manure and husbandry, etc. A
significant part of this load originates in areas outside the Baltic Sea catchment area



Riverine inputs of nutrients to the sea. Rivers transport nutrients that have been discharged
or lost to inland surface waters within the Baltic Sea catchment area



Point sources discharging to the sea. Point sources include inputs from municipalities,
industries and fish farms discharging into inland surface waters and directly into the Baltic
Sea



Diffuse sources, which enter the Baltic Sea through groundwater and land run-off,
originating mainly from agriculture, but also include nutrient losses from, for example,
managed forestry and urban areas



Natural background sources, mainly referring to natural erosion and nutrient losses, from for
example, forested land, which would occur irrespective of human activities

Nutrients brought to the Baltic Sea through rivers, groundwater and atmosphere are made
available to a large scale of transforming processes that will eventually determine the fate of
these nutrients, that is export to the open sea, cycling in pelagic and/or benthic production and
mineralisation processes and/or burial in sediment.

(1)

World Wildlife Fund (WWF) (No date available) Baltic Ecoregion Conservation Plan – Biodiversity Conservation
and Ecosystem-Based Management in the Baltic Sea.
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Effects of nutrients
The visible effects of nutrients are mostly local. The primary production of plankton increases,
transparency of the water decreases and green algae develops in the littoral zone. The
invertebrate bottom fauna changes and the species richness decreases. The number of
individuals and the biomass increase until the bottom macrofauna collapses(1). In extreme cases
deoxygenation may lead to the mortality of benthos and fish.
The decomposition of dead organic matter releases nutrients back into the water column;
potentially reaching surface waters where the primary production mainly occurs and may
exacerbate the problem.
The nutrient concentrations in the Baltic Sea are strongly related to location, depth and season
Summer and winter total concentrations of nitrogen and phosphorus at selected HELCOM
stations along the pipelines’ route between 2000 and 2005 are shown in Atlas Maps WA-13
and WA-14. These indicate that the areas with the highest nutrient concentrations, thus most
susceptible to the adverse effects of eutrophication (algal blooms, hypoxia etc) are the Gulf of
Finland and the area East of Gotland.

(2).

Chemical Pollutants
Metals
The main sources of heavy metals in the marine environment are diffuse sources, such as runoff
from forest and agricultural soils as well as industrial and municipal waste (which is either
discharged directly or transported via rivers) and atmospheric deposition to the sea. Many of
these airborne pollutants originate from sources outside the Baltic Sea catchment area.
Heavy metals can accumulate in the marine food web up to levels which are toxic to marine
organisms, particularly predators, and they may also represent a health risk for humans. Once
released into the Baltic Sea, heavy metals can remain in the water column for very long periods.
The trace metal concentrations in Baltic Sea waters are high in comparison to marine areas less
affected by anthropogenic factors, such as the northern Atlantic. Concentrations of cadmium
(Cd) and copper (Cu) decreased by approximately 6 percent per annum between 1980 and

(1)

Leppäkoski E. 1980. Man's impact on the Baltic ecosystem. Ambio. 9, 3-4 : 174–181.

(2)

Finnish Maritime Research Institute (FIMR). The Baltic Sea Portal of Finnish Maritime Research Institute.
http://www.fimr.fi/fi/itamerikanta (accessed October 21, 2007).
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1993 in Baltic surface waters according to HELCOM
have remained relatively stable in the Baltic Sea.

Table 8.6

(1).

Since then, trace metal concentrations

Concentrations of dissolved trace metals from the Baltic Sea (1993-2006) (2)

Element

Baltic Sea (ng / kg)

Mercury (Hg)

0.5-1.5

Cadmium (Cd )

12-16

Lead (Pb)

12-20

Copper (Cu)

500-700

Zinc (Zn)

600-1000

A study carried out by HELCOM illustrates that surface concentrations of mercury in Baltic Sea
waters have decreased in general by a factor of 5-10 between February 2000 and February
2005 and subsequently stabilised in 2006 to between 1 to 3.5 pmol/kg (3) . Lead (Pb), and
cadmium (Cd) concentrations in Baltic Sea surface and deep waters revealed no pronounced
changes in 2006 compared to previous years, remaining at levels of below and above 0.1
nmol/kg respectively.
Chronic pollution in the Baltic Sea has lead to environmental impacts as well as having human
health implications. Though the concentrations of some heavy metals have decreased, high
concentrations are still found in certain marine organisms in many parts of the Baltic Sea,
notably in Baltic herring (4).
Organic Pollutants
There have been substantial inputs of organic pollutants into the Baltic Sea from numerous
sources over the past 50 years. These sources include industrial discharges (such as the
organochlorines in effluent from pulp and paper mills), runoff from farm land, antifouling paints
used on ships and boats, and dumped wastes. The use of sources of several organic pollutants

(1)

Helsinki Commission. 2007. Heavy Metal Pollution to the Baltic Sea in 2004. Helsinki Commission. Baltic Marine
Environment Protection Commission. Baltic Sea Environment Proceedings 108: 33pp.

(2)

Helsinki Commission. 2007. Heavy Metal Pollution to the Baltic Sea in 2004. Helsinki Commission. Baltic Marine
Environment Protection Commission. Baltic Sea Environment Proceedings 108: 33pp.

(3)

Pohl, C., and Hennings, U. 2007. Trace metal concentrations and trends in Baltic surface and deep waters, 19932006. HELCOM Indicator Fact Sheets 2006. http://www.helcom.fi/environment2/ifs/en_GB/cover/ (accessed
November 3, 2008).

(4)

Helsinki Commission. 2007. Heavy Metal Pollution to the Baltic Sea in 2004. Helsinki Commission. Baltic Marine
Environment Protection Commission. Baltic Sea Environment Proceedings 108: 33pp.
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that still persist in the Baltic Sea, notably certain organochlorine pesticides such as DichloroDiphenyl-Trichloroethane (DDT) and technical-grade hexachlorocyclohexanes (HCH isomers),
has been banned since the 1980s.
Organic pollutants reach the sea via river runoff, atmospheric deposition and direct discharge of
effluents. They are usually adsorbed onto fine-grained organic particles in the water mass,
where sedimentation processes carry them to the bottom, trapping them in the sediment. The
concentrations of organic contaminants in the sediment in sediment-accumulation areas of the
Baltic Sea are generally several orders of magnitude higher than those in the overlying water
mass.

8.5.4

The Seabed
Seabed Structure and Processes
The Baltic Sea is formed from a pre-pleistocene river basin. A series of glaciation episodes
during the Pleistocene scooped out the river bed to form the sea basin. By the time of the last
interglacial period (approximately 115,000 years ago) the water body was largely in place.
Land is still emerging in some areas due to the phenomenon of post-glacial rebound.
Consequently, the surface area and the depth of the sea are generally diminishing. The uplift is
about eight millimetres per year on the Finnish coast of the northernmost Gulf of Bothnia.
The Baltic Sea is situated on the Eurasian continental plate, which is tectonically a stable area.
The Tornquist Zone in the western Baltic Sea was, in earlier geological periods, a tectonically
active zone but today it is predominantly inactive. Seismic activity in the area is therefore low.
In general, the bedrock in the north of the basin is older (Precambrian) going through a series of
bands culminating in a largely cretaceous basement in the south (refer to Atlas Map GE-1).
Quaternary sedimentary deposits cover the sea bed almost complete. These deposits were
formed during the last ice age and during different post-glacial Baltic Sea development stages.
The surficial sediment structure in the Baltic Sea ranges from clean sands and rocks in exposed
areas, to mud in sedimentation zones and hard clay where erosion of the seabed has exposed
lag sediments. In general, the seabed in the north east is clay or mud with stony areas, while the
sediments in the southern Baltic Sea comprise fine-sands to gravel and boulders (refer to Atlas
Map GE-2). In the deep basins a variety of mud types with differing organic contents are found.
The complexity of the bathymetry and seabed structure of the Baltic Sea is reflected in the main
seabed processes. The Baltic Sea is essentially micro-tidal, thus non-tidal processes (currents
and turbulence generated by winds, waves and horizontal atmospheric pressure gradients)
dominate the movement and dispersion of seabed material in shallow areas. The interaction of
hydrodynamic and morphodynamic processes is particularly strong in near shore regions. In
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deeper areas, sediment transport is determined largely by basement topography, delivery of
material (from rivers etc.) coastal erosion, plankton production and large scale hydrography (1).
Sediments tend to accumulate in the deeper basins e.g. Gotland and Bornholm.
Contaminants
Data collection
Grain-size fractions of surficial and sub-surface sediment samples were analysed from
sediments taken at sampling stations along the proposed pipelines’ (excluding the German EEZ)
route during the PeterGaz 2005 / 2006 (thus partially ESR IV and ESR V).
Sampling and chemical analysis of the surficial sediment along the planned pipelines’ route has
been carried out in order to determine the degree of sediment contamination. The data are
predominantly based on the monitoring campaigns commissioned by Nord Stream since 2005
(see Table 8.7) that focused specifically on seabed surface layer marine sediments within and
along the proposed corridor of both pipelines.
The collected data have been aggregated according to the five ESRs. None of the individual
sampling campaigns provide full coverage of the sediment along the entire projected pipelines’
corridor, thus, PeterGaz 2005 data are used for ESR I with the most recent SGU 2007 campaign
data covering ESRs II, III, IV and V (see Table 8.7).
These recent campaigns are supported by data compiled from monitoring programs (19922004) undertaken by FIMR, ICES, GTK and SGU to identify temporal trends. Although these
data are not focussed specifically on the projected pipelines’ corridor, it has a good coverage
and establishes a broad foundation for the assessment of the potential contamination of the
water column by re-suspension of sediments from any intrusive works during pipelines’
construction.
The sampling campaigns from which baseline data have been collated are identified in Table
8.7.

(1)

Leipe, T and Gingele, F.X. 2003. The kaolinite/clay mineral ration in surface sediments of the southern Baltic Sea
as an indicator for long distance transport of fine-grained material. Baltica 16 31-37.
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Table 8.7 Sources of sediment data
Organisation

Year

Location

Number of sampling

Sampling depth

stations
FIMR

1992, 1993

Gulf of Finland

16

0-6cm

ICES

1998, 1999, 2000,

Baltic Proper, Bornholm

10

0-2cm all (except

2001, 2002, 2003,

& Arkona Basin

GTK

2004, 2005
2004

Gulf of Finland

7

1cm)
0-1cm

SGU

2004, 2006

Baltic Proper, Bornholm
& Arkona Basin
Entire pipelines’
projected corridor
excluding Russian EEZ
Entire pipelines’ corridor
excluding German EEZ
Entire pipelines’ corridor
excluding German EEZ

5

0-1cm

180

0-5cm

274

0-5cm

2007*

PeterGaz

2005*
2006*

2001 & 2003 data 0-

480

(1)

0-5cm

* Campaigns commissioned by Nord Stream AG

Relevant sampling stations along the pipelines’ route for each recent monitoring campaign are
indicated in Atlas Maps 30a-d.
Contaminant Distribution
Once released into the Baltic Sea, dissolved heavy metals and other potentially hazardous
substances can adsorb to particles that can eventually become incorporated into the seabed
sediment.
Dioxins are persistent organic pollutants that can cause severe, long-term impacts on marine
biota such as fish, whole ecosystems and human health(1). Dioxins are formed as by-products of
several different industrial processes, such as those associated with chemical, paper and metal
production, and most combustion processes such as the incineration of municipal and
hazardous waste and small scale burning. The burning of fossil fuels both from vehicles and
other sources in Central Europe and in the countries around the Baltic Sea also contribute to
their presence(2). Dioxins enter the Baltic Sea through atmospheric deposition when transported
from land-based sources and via the multitude of waterways. Chlorinated dibenzo-p-dioxin
(PCDD) and dibenzofuran (PCDF) compounds or ‘dioxins’ may be present in the sediments the
Baltic Sea.
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(1)

Helsinki Commission. 2004. Dioxins in the Baltic Sea.

(2)

Helsinki Commission. 2004. Dioxins in the Baltic Sea.
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Organic pollutants are characterised by a high persistency in the environment, low water
solubility and a tendency to adsorb to organic and inorganic particles. In the water column these
substances are therefore predominantly found adsorbed to particles that become incorporated
into the sediment. Metals also have a tendency to stick to sediments, although zinc and nickel
are relatively soluble. Metals mostly bind as sulphides or are sorbed onto iron sulphides that
form under anoxic conditions. The level of such contaminants in the sediment reflects the overall
pollution level in the area but also has a strong correlation with the local sedimentation rates.
The concentration of contaminants in sediments varies by several orders of magnitude over the
Baltic Sea. Physical factors like dredging, trawling, extreme weather conditions and bioperturbation may have significant influence on the three-dimensional distribution patterns of
some chemical species. Increased re-suspension not only mixes the top sediment, but also
facilitates transport and localised distribution of contaminants within the sediment. The oxidation
of these metal sulphides upon exposure to O2, as a consequence of sediment resuspension or
bioturbation, can lead to the release of associated trace metals.
However, any migration of re-suspended contaminants will be limited in the majority of the Baltic
Sea as the bottom current system is weak, except in the southern transitional zone, where
currents in the Arkona Basin are influenced by the wave-induced turbulence and large-scale
circulation created from saline dense bottom currents entering over the sills. In this region resuspension occurs in shallow waters near the coasts during more than 35 percent of the year(1),
whereas in deeper areas, the bottoms are re-suspended during less than 1 percent of the year.
The specific characteristics (physical type and levels of contamination) of sediments along the
pipelines’ route for each of the ESRs I-V are discussed in Sections 8.7 to 8.11.
The following surface sediment contaminants and nutrients were measured during the SGU
surveys and results will be discussed in each ESR:


Metal parameters: arsenic (As), cadmium (Cd), cobalt (Co), chromium (Cr), copper (Cu),
mercury (Hg), nickel, (Ni), lead (Pb) and zinc (Zn)



Organic parameters: chlordane total (CHTot), hexachlorobenzene (HCB), dichlorodiphenyltrichloroethane (DDT), hexachlorocyclo-hexane aka. Lindane (HCH), sum 16 Polycyclic
Aromatic Hydrocarbons (ΣPAH16), sum 7 Polychlorinated Biphenyls (ΣPCB7), sum 9
Polychlorinated Biphenyls (ΣPCB9), dibutyl-tin (DBT), monobutyl-tin (MBT), tributyl-tin (TBT),
triphenyl-tin (TPT)



Other parameters: organic carbon (Corg), total nitrogen (N) and total phosphorus (P)

(1)

Christiansen, C., Gertz, F., Laima, M.J.C., Lund-Hansen, L.C., Vang, T. and Jürgensen, C. 1997. Nutrient (P,N)
dynamics in the southwestern Kattegat, Scandinavia: sedimentation and resuspension effects. Environmental
Geology 29, 66-77, January 1997.
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Sediment quality data are shown in Atlas Maps GE-4 to 23 and GE-30 to 30d. The criteria used
to assess the levels of contaminants are explained in Box 8.2.
Only a selection of substances has been considered in the surveys. The contaminants surveyed
appear in the HELCOM State of the Baltic reports. Consequently, there is a reasonable
understanding of their distribution across the Baltic and historical concentrations. Experience
with analytical methods is also well-established throughout the region. The contaminants
selected represent but a cross-section of the all the contaminants present and include some that
are also listed on the HELCOM List of Selected Substances for Priority Action. Moreover, they
are typical of the diffuse pollution that has affected the Baltic along the pipelines’ route. Point
sources of specific contaminants are not expected to occur.
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Box 8.2 Criteria used for the assessment of sediment contamination
Sediment quality guidelines provide scientific benchmarks, or reference points, to evaluate the
potential for observing adverse biological effects in aquatic systems. There are no quality
guidelines developed that are specific to Baltic marine sediment. For the purpose of the present
study, three different guidelines are used: OSPAR Environmental Assessment Criteria
(EAC)(1),(2), Canadian sediment quality guidelines(3) and Swedish environmental quality criteria
(EQC) of marine sediments.(4)
The OSPAR EACs are used to identify contaminant levels of concern. The EACs are derived
from ecotoxicological threshold levels, which have been extrapolated from exposure levels in
seawater to corresponding levels in sediment and biota. Two EAC Values are assigned for each
substance; the lower value is the concentration of a specific substance below which no harm to
the environment or biota is expected. While concentrations above the lower value may be of
potential concern, it is reasonable to expect acute toxic effects on marine species above the
upper EAC values(5).
The internationally recognised Canadian standards threshold effect levels (TEL) and probable
effect levels (PEL) are derived from an extensive database(6) containing direct measurements of
toxicity of contaminated sediments to a range of aquatic organisms exposed in field conditions.
Similarly to the OSPAR EACs, the lower TEL (ISQG)(7) value represents the concentration
below which adverse biological effects are expected to occur rarely. The upper PEL value is
recommended as an additional sediment quality assessment tool that can be useful in
identifying sediments in which adverse biological effects are more likely to occur(8).

(1)

OSPAR Comission. 1997. Agreed ecotoxicological assessment criteria for trace metals, PCBs, PAHs, TBT and
some organochlorine pesticides, Summary Record OSPAR 97/15/1, Annex 6.

(2)

EU countries frequently compare their sediment data with those specified under OSPAR reference concentrations.
[Marine Habitat Committee 2003 Report of the Working Group on Marine Sediments in Relation to Pollution, ICES
CM 2003/E:04.]

(3)

Canadian Council of Ministers of the Environment 2002 Canadian sediment quality guidelines for the protection of
aquatic life: Summary tables. Updated. In: Canadian environmental quality guidelines, 1999, Canadian Council of
Ministers of the Environment, Winnipeg.

(4)

Naturvardsverket (Swedish Environmental Protection Agency) 2000 Environmental Quality Criteria – Coasts and
Seas REPORT 5052 http://www.naturvardsverket.se (accessed November 11, 2008).

(5)

OSPAR Commission. 2005. Synergies in Assessment and Monitoring between OSPAR and the European Union.
OSPAR Commission.

(6)

According to the formal 1995 protocol established by the Canadian Council of Ministers of the Environment
(CCME).

(7)

In general, the TEL will be recommended as an Interim Sediment Quality Guideline (ISQG).

(8)

Prepared by Environment Canada, Guidelines Division, technical Secretariat of the CCME Task Group on Water
Quality Guidelines, Ottawa.
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Swedish EQCs have been referenced where no OSPAR EAC or Canadian guidelines are
available (as in the case of most organic compounds). The Swedish Environmental Protection
Agency established the EQC for marine sediments in 1999 based on the level of deviation from
background levels. A class boundary between classes 1 and 2 (i.e. the lower class 2 value)
should represent a normal value. Classes 2 to 5 are intended to successively show the effect of
increased diffuse pollution(1).The Canadian TEL values broadly correspond to classes 1 and 2
under the Swedish classification.

8.6

The Biological Environment - Overview

8.6.1

The Baltic Sea Ecosystem
Compared to other seas, the species diversity of the brackish ecosystem of the Baltic Sea is
relatively poor. The limited number of species that comprise the Baltic food webs means that
each individual species has disproportionately high importance in terms of the structure and
dynamics of the entire Baltic Sea ecosystem. Certain species, termed “keystone species”, are
thus critical to the functioning of the whole system. Examples of such keystone species include
bladder wrack (Fucus vesiculosis), eelgrass (Zostera marina) and the common mussel (Mytilus
edulis). Such ecosystems are thus considered to be more vulnerable to external disturbances.

8.6.2

Plankton
Plankton is a term applied to any drifting organisms (animals, plants, protists or bacteria) that
inhabit the water column. While some forms of plankton are capable of independent movement
and can swim up to several hundreds of metres vertically in a single day, their horizontal
position is primarily determined by currents in the body of water they inhabit. Thus, essentially
any organism that is dispersed by currents rather than self-locomotion can be described as
planktonic (as opposed to nekton that can swim actively against the ambient flow i.e. fish, squid,
whales etc).
Plankton are defined by their ecological niche rather than their genetic classification.


(1)

Phytoplankton comprises a variety of plants as well as photosynthetic protists and bacteria.
Their key role is in converting solar energy to biomass that forms the basis of almost all
marine food webs on earth (with the exception of hydrothermal vents).

Vallius, H. and Leivuori, M. 2003 Classification of heavy metal contaminated sediments of the Gulf of Finland,
Baltica 16 (2003) 3-12, http://www.geo.lt/baltica (accessed July 11, 2008).
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Zooplankton comprises the animal component of the plankton. It can include holoplankton
(animals that spend their entire life in the plankton) or meroplankton (animals that spent part
of their life in the plankton; usually eggs and larvae of larger invertebrates or fish).

Phytoplankton
The phytoplankton forms the base of the food web by taking up nutrients and inorganic carbon
and turning them into biological compounds. This process, termed “primary production”, is
generally achieved photosynthetically (1). One of the key roles of plankton is thus to provide the
basis of the productivity of higher trophic levels (zooplankton, fish, etc) including commercially
important fish species.
Phytoplankton also plays a vital role in the biogeochemical cycles of many important chemical
elements. Of particular contemporary significance is their role in the ocean's carbon cycle.
Carbon fixed by phytoplankton enters the foodweb, where it is either respired to provide
metabolic energy, or accumulates as biomass or detritus. As living or dead organic material is
typically more dense than seawater it tends to sink, and away from the coasts, this leads to the
transport of carbon from surface waters to the deep. This process is known as the ”biological
pump”, and is one of the reasons that the oceans constitute the largest (active) pool of carbon
on Earth.
Phytoplankton populations are highly dynamic. They vary spatially, in response to nutrient
concentrations, climatic conditions and currents and also exhibit significant cyclical changes in
response to seasonal variations in sunlight and temperature. Typically, phytoplankton
populations in temperate latitudes show explosive growth (blooms) in spring as water warms up
and the incidence of solar radiation increases. As the season progresses, the large population
of plankton depletes the concentration of dissolved nutrients in the water. Nutrient limitation, in
combination with grazing by zooplankton curtail the bloom. In autumn, as temperatures
decrease and winds increase, water mixing may increase the supply of nutrients. This, in
combination with reduced grazing pressure, leads to a second (usually less extreme) bloom.
The Baltic Sea phytoplankton differs in composition from other marine phytoplankton
communities due to the brackish conditions of the sea and is impoverished by comparison.
Approximately 2,000 phytoplankton species are known to inhabit the Baltic Sea. A study (2)
carried out on behalf on the European Commission monitored the surface phytoplankton
biomass (as chlorophyll-a) in the Baltic Sea between 1998 and 2006 (see Altas Map PE-2). In
general, the most important groups of marine phytoplankton are the diatoms (plants) and
dinoflagellates (protists).

(1)

The main photosynthetic pigment in phytoplankton is chlorophyll a, which is often used as in indicator of
phytoplankton density.

(2)
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European Commission. http://oceancolour.jrc.ec.europa.eu/ (accessed July 2, 2008).
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Annually, a bloom of diatoms and dinoflagellates occurs in spring when availability of light
increases and the surface waters rich in nutrients stratify. A second, more minor, bloom takes
place in summer. Phytoplankton blooms are most pronounced in shallow coastal waters and in
the Gulf of Finland.
Summer cyanobacteria blooms have become more frequent, intense and extensive due to the
eutrophication of the Baltic Sea. Since the mid-1990s, the strength of cyanobacterial blooms has
increased (see Atlas Map PE-3). Blooms of this type are of potential concern as once they
break down, the decomposition of organic matter can lead to significant anoxia and mortality of
fish and benthos. Blooms of species such as the alga Prymnesium and several species of the
dinoflagellate Dinophysis are also toxic and represent a health risk both to humans and animals.
Zooplankton
The zooplankton community in the Baltic Sea consists of freshwater, brackish, and marine
species; however, the diversity is relatively low(1). The species composition and the abundance
of the zooplankton change with the seasons but is generally dominated, as in many marine
areas, by copepod crustaceans.
As phytoplankton is ultimately the primary food source of zooplankton, there is far less
zooplankton during the winter months. Zooplankton take advantage of the abundant food of a
spring phytoplankton bloom and thus peak in abundance following a short delay.
The zooplankton biomass reaches its peak during late summer and early autumn, when the
waters are still warm. During this time, the predation pressure from larger animals feeding on
zooplankton, such as Baltic herring and sprat reaches its peak. During the months of September
and October, zooplankton abundance decreases due to slowing reproduction rates and
predation.

8.6.3

Benthos
The term benthos refers to the flora and fauna that live in or on the seabed. This section
describes the macrophytes and zoobenthos that make up the benthic communities of the Baltic
Sea. Benthic communities are composed of both epifauna (living on or above the seabed) and
infauna (living within the seabed). Sediment type is an important factor in determination of the
species in the benthos.

(1)

Dippner, J.W. Kornilovs, G. and Sidrevics, L. 2000 Long-term variability of mesozooplankton in the Central Baltic
Sea. J. Mar.Sys. 25 23- 31.
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Macrophytes
The benthic macroflora of the Baltic Sea comprises a combination of marine and freshwater
species. The distribution of benthic macroflora is highly dependent on levels of water salinity,
light availability and sediment type. True brackish macrophytes do not exist in the Baltic Sea
(with the possible exception of the red alga Ceramium tenuicorne (1)). Benthic macrophytes are
found only in the photic zone (where at least one percent of the available light touches the
seabed). Some deep-lying reefs are classified as being in the non-photic zone, even though it is
known that macrophytes are present. These include for instance Hoburgs Bank, and the North
and South Midsjö banks in ESR IV. Figure 8.13 indicates the areas in which benthic
macrophytes can be expected to be found based on the photic zone and it is evident that the
majority of the Baltic Sea is without macrophytes and that those macrophytes that are present
are located primarily in shallow, near-shore areas.

(1)

ENG

Voipio, A. 1981. The Baltic Sea, Elsevier Oceanography Series, 30. Elsevier Scientific Publishing Company.
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Figure 8.13

Areas where at least one percent available light touches the seabed (the
photic zone)(1)

Figure 8.14 illustrates the distribution of algae in the Baltic Sea. It is evident that the macroflora
is impoverished in comparison with the North Sea, and that this pattern is accentuated north and
east into the Gulf of Bothnia (as shown in Figure 8.14)(2).
A key feature of the Baltic Sea macrophyte community is the decreased numbers of marine and
brackish water species from the west to the east and north east. Low salinity prevents the
successful establishment of many marine species in the Baltic Sea.

(1)

BALANCE. 2007. Towards marine landscapes in the Baltic Sea. BALANCE Interim Report No. 10. Geological
Survey of Denmark and Greenland.

(2)

Helsinki Commission. Baltic Marine Environment Protection Commission. 2002. Environment of the Baltic Sea
Area 1994-1998. Helsinki. Baltic Sea Environment Proceedings No. 82 B.
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In recent years, the depth distribution of perennial macrophytes has decreased in the Baltic Sea.
Short-lived filamentous or thin-bodied epiphytic or drifting algae have become increasingly
important in these waters (For example Cladophora sp., Pilayella littoralis, Ectocarpus sp. etc).
This general change of species composition, abundance and distribution is likely to be partially a
consequence of eutrophication from terrigenous nutrient inputs.
In the shallower zones that receive more light, a variety of vascular macrophytes occur. Less
exposed areas may contain pondweeds, Potamogeton pectinatus, and P. perfoliatus and
tasselweed, Ruppia sp. as well as eelgrass, Zostera marina (see ESR III and V). Stoneworts of
the genera Chara and Nitella are also typical in the Baltic Sea.
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Distribution of species of macroalgae in the Baltic Sea, excluding the Gulf
of Finland (1)

Voipio, A. 1981. The Baltic Sea, Elsevier Oceanography Series, 30. Elsevier Scientific Publishing Company.
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Zoobenthos
The zoobenthos of the Baltic Sea, particularly the Baltic Proper, is relatively impoverished when
compared to other seas. Macrobenthic communities in the Baltic Proper and the Gulf of Finland
below the permanent halocline (60 to 80 metres) strongly depend on the inflow of oxygenated
saline water from the North Sea. The most recent large saltwater inflow occurred in 2003 and
resulted in some colonisation by opportunistic species in the Gotland Basin area, but by 2005
conditions were again anoxic and macrofauna more or less eliminated(1). During the summers of
2006 and 2007, oxygen concentrations worsened throughout the Baltic Sea, except in the
Bothnian Bay. This means that large areas of the Baltic seabed are depauperate.
A long term study of the Baltic Sea zoobenthos has been carried out by ICES and graphs
showing the trends in community abundance from 1964 to 2003 within the area of the proposed
pipelines’ route are illustrated on Atlas Map BE-2 (2) . These graphs show that peak densities of
zoobenthos have reached up to 7,000 individuals per m2 in certain years at some of the
monitored locations, but that in a high proportion of other years densities were at or close to 0
individuals per m2. The pattern of peaks and troughs in abundance is evident at all of the
monitoring stations along the pipelines’ route although the peak densities and years vary.
Between 2005 and 2008 Nord Stream commissioned a number of benthic surveys to determine
the zoobenthos present along the proposed pipelines’ route. Samples were collected at
transects along the route in Germany, Denmark, Sweden and Finland in 2006, 2007 and 2008,
while surveys in Russian territorial waters took place in 2005 and 2006. For the purpose of the
analysis presented in this report, the sampling stations have been grouped according to the
ESR in which each station is located. The details of the benthic surveys and the results derived
there from are described for each of ESRs I-V in Section 8.7 to 8.11 respectively).
Figure 8.15 shows the various sample campaigns that have been commissioned by Nord
Stream.
Since the surveys were undertaken using different gear types in different years and seasons,
the results from the surveys in different EEZs are not directly comparable. Multivariate statistical
analysis of the survey data showed a general tendency for stations from the same EEZ to be
more similar to one another than to stations from other EEZs but it is not possible to confidently
distinguish differences that are due to natural, geographic factors from those that are due to
methodological differences. Detailed multivariate analyses have therefore not been undertaken
for individual ESRs but the conclusions of the analysis for each set of survey data have informed
the descriptions in subsequent sections.
(1)

Norkko, A. and Ari, L. 2005. Trends in soft sediment macrozoobenthic communities in the open sea areas of the
Baltic

Sea.

1965

to

2005.

HELCOM

Indicator

http://www.helcom.fi/environment2/ifs/en_GB/cover/ (accessed July 23, 2008).
(2)
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Norkko, A. and Ari, L. 2005. Op. cit.
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(1)

Nord Stream’s marine zoobenthos sampling campaigns (1)

See Atlas Map BE-7 for a larger version.

Figure 8.15
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In addition to the descriptions of the communities in the individual ESRs that are described later,
there are some broad trends in the characteristics of the benthic community along the pipelines’
route. These are relevant only to ESRs II to V, as data collected from Russian waters have not
been included in this analysis.
Figure 8.16 shows that the number of species per station (excluding stations in Russian waters)
is generally highest in shallow water and decreases with increasing depth. Benthic fauna were
recorded at all stations down to a depth of 60 metres. At stations deeper than 60 metres the
number of species was very low and benthic fauna were absent from a number of stations.

Figure 8.16

Number of species of benthic fauna per station vs. depth along the
pipelines’ route, except for Russian waters(1)

The abundance data showed a similar pattern with depth to the species richness data.
Abundances in excess of 10,000 individuals/m2 were recorded in shallow waters up to 10
metres deep, while abundances of around 1000 individuals/m2 were more common at depths of
around 50 metres. From all of the stations below 90 metres only a single specimen (from the
amphipod crustacean species Pontoporeia affinis) was found; this was at station north east of
Gotland with a depth of 101 metres. The biomass data were broadly similar to the abundance

(1)

Dansk Biologisk Laboratorium. 2008. Macrozoobenthos along the South route of the Nord Stream Pipeline in the
Baltic Sea including the Kalbadagrund alternative in the Gulf of Finland. Final Report, September 2008. p.14.
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and species richness data, although the decrease with depth was less linear, with distinct
decreases in average biomass being observed at 10 metres and 50 metres.
A decline in species richness with latitude was also observed (excluding stations in Russian
waters) (see Figure 8.17). Species richness at the lower latitudes (54 to 55°N - particularly ESR
V) is much greater than in the higher latitudes. At stations north of 56°N no more than 10
species were recorded at any station. Most of the benthic species in the Baltic Sea have a
marine origin and only a limited number of species can cope with the additional stress that
results from decreasing salinity. The correlation between the abundance data and latitude
follows the same general trend as the species richness data with the greatest abundances being
observed at the lowest latitudes, however moderately high abundances (in excess of 1000
individuals per m2) were observed across the full range of latitudes. Biomass data followed a
similar pattern to the abundance data.
It is noted that the benthic surveys commissioned by Nord Stream principally focused on the
macrobenthic communities within the pipelines’ corridor. There are a number of areas that are
known to be rich in zoobenthos or macroalgal beds, For example offshore banks such as
Hoburg and Midsjö banks that lie in close proximity of the pipelines’ route that are not covered
by the surveys. Additional reference material has been consulted to understand the baseline
conditions of such areas, details of which are given in the chapters of the corresponding ESRs.
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Figure 8.17

(1)

Number of species of benthic fauna per station vs. depth (top) and vs.
latitude (bottom) (excluding Russian data) (1)

Dansk Biologisk Laboratorium. 2008. Macrozoobenthos along the South route of the Nord Stream Pipeline in the
Baltic Sea including the Kalbadagrund alternative in the Gulf of Finland. Final Report, September 2008. p. 16.
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8.6.4

Fish
Ecologically, the marine, freshwater and migratory fish species of the Baltic Sea can be divided
into the following groups according to their importance/value or key function in a community or
ecosystem:


Keystone species, being those species that are fundamental to the integrity of food chains
etc, even if not a commercial or rare species, such as sand eels (Hyperoplus lanceolatus
and Ammodytes tobianus), sand goby (Pomatoschistus microps and P.minutus), and pike
(Esox lucius). A keystone species is defined by HELCOM as "a species which has a
controlling influence on a community." (1)



Indicator species, being those species that act as indicators of ecological change, such as
roach (Rutilus rutilus) and perch (Perca fluviatilis)



Commercially exploited species, of which the most important include herring (Clupea
harengus harengus and Clupea harengus membras), sprat (Sparattus sprattus), silver
bream (Abramis brama), smelt (Osmerus eperlanus), cod (Gadus morhua), perch (Perca
fluviatilis), zander (Stizostedion luciperca) and flounder (Platichthys flesus)



Threatened or protected species, which may also fall into the above categories. Protected
species include river lamprey (Lampetra fluviatilis), sea lamprey (Petromyzon marinus), allis
shad (Alosa alosa), twaite shad (Alosa fallax), European eel (Anguilla anguilla), Baltic
Sturgeon (Acipenser oxyrinchus), Autumn-spawning herring (Clupea harengus subsp.),
Atlantic Salmon (Salmo salar), great pipefish (Syngnathus acus), Miller’s thumb (Cottus
gobio) and cod (Gadus morhua)



Invasive species of which the round goby (Neogobius melanostomus) and Prussian carp
(Carassius gibelio) are of particular concern

Species are not confined to one group, for example, cod are recognised as being both a
commercially exploited species a threatened or protected species. The composition of fish
communities varies in the different regions of the Baltic Sea in relation to the different habitat
characteristics. Important habitats are, for example, submerged plant meadows for spawning
and protection for juvenile fish. Salinity, water temperature, prey availability (for example,
copepods for herring and sprat for cod) and oxygen concentration are particularly important
factors. Other factors that influence the fish community include seabed type for bottom-dwelling
fish, and algal and sea-grass conditions in shallow waters for near-coastal species.

(1)

Helsinki Commission, 2007. HELCOM Red List of threatened and declining species of lampreys and fish of the
Baltic Sea. Baltic Sea Environmental Proceedings, No. 109, 40 pp.
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The most saline-tolerant species are found in the western Baltic Sea and the distribution of
these species decreases towards the north and the east, with more fresh-water species (e.g.
roach and perch) dominating in the Gulf of Finland. High abundances of freshwater species are
also found in coastal waters near the pipelines’ landfall in Germany that receive significant
riverine inputs.
Pelagic fish species, particularly herring, sprat and Atlantic salmon, are common throughout the
open areas of the Baltic Sea. Benthic fish species (for example, flounder, plaice, turbot and eel)
are common on sandy habitats in the shallower areas of the open Baltic Sea. Some areas of the
Baltic Sea, particularly coastal areas and the deep basins, are important spawning grounds for
fish.
Commercial fish stocks, especially in the coastal areas of the Baltic Sea, have undergone
dramatic changes in the late 20th century, as a result of both human activities and natural
factors, with many populations experiencing significant declines. Fish in the Baltic Sea are
subject to a number of anthropogenic impacts, such as anoxia, hypoxia, chemical pollution,
habitat destruction, introduction of non-native species and increased fishing pressures. As a
result, it has been recently recommended that 34 fish species be considered as high priority for
conservation, 70 species as medium priority, and 80 species as low priority(1). The IUCN
includes 55 of those species on its global red list as endangered, vulnerable, critical or as
threatened migrant species.
Table 8.8 depicts the seasonal patterns of key fish species in the Baltic Sea. The seasonality of
spawning or migration is indicated as are the ESRs where notable populations are present. The
distribution and ecology of these fish species are discussed within Sections 8.7 to 8.11 which
are dedicated to the individual ESRs.

(1)

Helsinki Commission. 2007. HELCOM Red list of threatened and declining species of lampreys and fishes of the
Baltic Sea, Baltic Sea Environmental Proceedings No. 109.
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Table 8.8

Characteristics of key fish species in the Baltic Sea

Species and
Classification*

ESR(s)

Cod (c,t,k,b)

III

Spring-spawning
Herring (c,t,k)

V

Baltic Herring (c,k)

II, III, IV

Autumn-spawning
Herring (c,k)

V

Sprat (c,k)

II, III, IV

J

F M

A

M

J

J

A

S

O

N

D

Atlantic Salmon (c,t,m,f) I & V
European Eel (t,k,m,f)

I, IV & V

Roach (f,i)

I, II & V

Perch (c,f,i)

I, II & V

Common Bream (c,t,f)

I

Twaite shad (t,k,m,f)

I&V

Allis shad (t,m,f)

IV

River Lamprey (t,k,m,f)

I&V

Turbot (c,b)

III & IV

Flounder (c,k,b)

II, III & IV

Legend:
green indicates spawning period and yellow indicates migration period; c = commercially
important; t = threatened and / or declining species; k = keystone species; b = benthic or
demersal species; m = migratory species; f = species that spends all or part of its life in
freshwater; and i = indicator species.

In compiling Table 8.8, a number of factors have been taken into account:


Significant interannual variations in spawning time of eastern Baltic cod. A remarkable shift
in the timing of spawning from April-June to June-August was observed in the 1990s(1),(2).



Baltic Herring spring spawning stocks. Spawning periods differ from region to region:
Central Baltic: April-May (ICES sub-division area 25), March-May (ICES sub-division area

(1)

International Council for the Exploration of the Sea (ICES). 2007. Report of the ICES Advisory Committee on
Fishery Management, Advisory Committee on the Marine Environment and Advisory Committee on Ecosystems.
ICES Advice. Book 8.

(2)

Wieland, K., Jarre-Teichmann, A., Horbowa, K. 2000. Changes in the timing of spawning of Baltic cod : Possible
causes and implications for recruitment. ICES Journal of Marine Science,Vol.57.
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26, Polish Coastal waters), April-June (ICES sub-division area 28), May-June (ICES subdivision area 29), Gulf of Finland (ICES sub-division area 32): May-June. The spring
spawning herring in the Greifswalder Bodden spawns in March-May. The Baltic spring
spawning herring has demersal eggs with an adhesive layer that attaches them to the
substratum/vegetation(1).

8.6.5



Sprat is known to also spawn in winter (Nov-Jan) if temperatures are sufficiently high. The
contribution of winter spawning to annual egg and larval production is negligible (2),(3),(4).



Turbot eggs are demersal at the salinities occurring in the Baltic Sea (5).



There are two different types of flounder in the Baltic Sea – one with demersal eggs and the
other with pelagic eggs. The former may reproduce successfully in the northern Baltic
Proper, the Bothnian Sea and the Gulf of Finland. Spawning period for the southern stock
(pelagic eggs): March-June. The main spawning period for the northern stock (demersal
eggs) is May-July(6),(7),(8).

Birds
Sources of Information
This baseline description on birds has been compiled using information gathered from the
following primary sources:

(1)

International Council for the Exploration of the Sea (ICES). 2007. Report of the ICES/BSRP Workshop on
Recruitment Processes of Baltic Sea herring (WKHRPB). ICES CM 2007/BCC:03

(2)

Finnish Game and Fisheries Research Institute. Commercially exploited Fish Species in Finland
http://www.rktl.fi/ accessed October 19, 2008).

(3)

Baumann, J., Hinrichsen, H.-H., Möllmann, C., Koster, F.W., Malzahn, A. M. and Temming, A. 2006. Recruitment
variability in Baltic Sea Sprat (Sprattus sprattus) is tightly coupled to temperature and transport patterns affecting
the larval and early juvenile stages. Can. J. Fish. Aquat. Sci. Vol. 63.

(4)

Kraus, G. et al. 2004. Global warming and fish stocks: Winter spawning of Baltic sprat (Sprattus sprattus) as a
possible future scenario. ICES symposium Bergen, Norway 11-14 May 2004.

(5)

Florin, A-B. and Höglund, J. 2006. Absence of population structure of turbot in the Baltic Sea. Molecular Ecology,
Vol. 16, No. 1.

(6)

Finnish Game and Fisheries Research Institute. Commercially exploited Fish Species in Finland
www.rktl.fi (accessed October 19, 2008).

(7)

Nissling, A., Westin, L. and Hjerne, O. 2002. Reproductive success in relation to salinity for here flatfish species,
dab, plaice and flounder, in the brackish water Baltic Sea. ICES Journal of Marine Science, Vol. 59.

(8)

International Council for the Exploration of the Sea (ICES). 2007. Report of the workshop on age reading of
Flounder (WKARFLO). ICES CM 2007/ACFM: 10.
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Field data from the Nord Stream field survey conducted along the pipelines’ route in 20052006 (1)



Field surveys of sea birds carried out in 2006-2007 by the German Institut für Angewandte
Ökologie (IfAÖ) in parts the German and Danish EEZs of the Baltic Sea (2)(3)



Birds at sea study by DHI in spring / summer 2008(4)



Data from the European Seabirds at Sea Database (ESAS), HELCOM and ICES



Other published scientific literature (for example, Dunrinck et al (1994)(5) and Skov et al
(2000)(6))

Overview of Bird Interest in Baltic Sea Area
As identified earlier in this chapter, the Baltic Sea covers an area of 415,000 square kilometer
and varies in depth up to a maximum of 459 metres in the Landsort Deep, south of Stockholm.
The coastline around the Baltic Sea extends for approximately 8,000 kilometres, and comprises
a range of habitat types including sea cliffs, mudflats, sand dunes and wet meadows. There are
also a number of islands ranging from small rocky islands and forested islands which form part
of an archipelago complex off the coast of Finland to the large islands such as Saaremaa off the
coast of Estonia and Gotland off the coast of Sweden.
The Baltic Sea and its varied coastline and islands support a wide range of bird species
throughout the year. As a result large areas of the coastline and islands are designated for their
international and national ornithological importance as they support large proportions of
geographic populations of particular species (including migratory species) and/or species which
are in need of conservation (for example, due to small or declining populations, localised
populations).

(1)

PeterGaz Ltd. The North European Gas Pipeline OFFSHORE Sections (the Baltic Sea). ENVIRONMENTAL
SURVEY. Part 1. STAGE I. Book 5. Final Report. 2005.

(2)

Bellebaum, J., Kube, J., Schulz, A. & Wendeln, H. 2007: Seabird surveys in the Danish EEZ south-east of
Bornholm. Institut für Angewandte Ökologie GmbH

(3)
(4)

Institut für Angewandte Ökologie. 2007. Nord Stream: Seabird numbers Germany 2006/2007.
DHI. 2008. Baseline investigations of use of sea area northeast of Er-tholmene by breeding guillemots Uriaa
aalgae and razorbills Alca torda in relation to the planned route of the Baltic Gas Pipeline.

(5)

Durinck, J., Skov, H, Jensen, F.P., Pihl, S. 1994. Important Marine Areas for Wintering Birds in the Baltic Sea. EU
DG XI research contract no. 2242/90-09-01. Ornis Consult report.

(6)

Skov, H., et al. 2000. Inventory of coastal and marine Important Bird Areas in the Baltic Sea. Cambridge: BirdLife
International, 2000. 287 p.
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Given the offshore location of the proposed pipelines’ route, the main species likely to be
affected by the Nord Stream Project are seabirds. As construction will take approximately 21
months in total to complete (eleven months for installation of the first pipeline and ten months for
the second)(1), there is potential for birds from these groups to be affected during the breeding,
wintering and passage periods.
The distribution of seabirds within the shallower areas along the pipelines’ route is not uniform.
In general, the lower sub-littoral, the offshore banks and the lagoons are the most important to
wintering seabirds since these areas provide rich food (for example, molluscs, small fishes and
macrophytes). Human activities also introduce variations in the distribution of seabirds in the
more shallow areas due to disturbance from ship traffic in proximity to shipping lanes and
harbours.
Breeding Birds
There is a marked difference between the breeding bird fauna of the southern and the northern
parts of the Baltic Sea. In the south, the breeding birds gather in a few densely populated sites,
whereas in the north, the birds are more spread out due to the presence of complex
archipelagos. Although the birds may breed at these sites, some species including razorbill and
guillemot may feed in open water away from these sites. The breeding bird interest extends
across three main areas:


The northern part of the Baltic Sea along the coasts of Finland and Russia, particularly the
Berezovye Islands, Itainen Suomenlahti National Park and Dolgy Reef Island and Bolshoy
Fiskar Archipelago, reflecting the presence of various archipelagos



Gotland Island and the northern tip of coastal Latvia in the central part of the Baltic Sea



Smaller areas around the south western part of the Baltic Sea coastline where birds are
distributed more densely

The northern archipelago areas provide some of the most important areas for breeding birds in
the Baltic Sea (refer to Figure 8.18). Annex I (of the EC Birds Directive) species found in these
areas include the lesser black backed gull (Larus fuscus), little tern (Sternula albifrons), velvet
scoter (Melanitta fusca), red breasted merganser (Mergus serrator), Caspian tern (Sterna caspia)
and black guillemot (Cepphus grylle). Other species breeding in the northern areas include the
little gull (Hydrocoloeus minutus), herring gull (Larus argentatus), common sandpiper (Actitis
hypoleucos), common tern (Sterna hirundo), arctic tern (Sterna paradisaea), black tern
(Chlidonias niger), mute swan (Cygnus olor), cormorant (Phalacrocorax carbo), barnacle goose
(1)

This period (21 months) is the total duration to install the entire dual pipeline system. The duration of pipe laying
activity at any one location along the pipelines’ route will be of much shorter duration (the laybarge for installing
the pipeline will proceed at a rate of 2-3 km per day (depending upon the seabed condition).
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(Branta leucopsis) and razorbill (Alca torda). Atlas Map BI-4 shows the locations of Important
Bird Areas (IBAs) in the Baltic Sea.
Species found breeding on Gotland Island include avocet, ringed plover, ruddy turnstone,
Caspian tern and little tern. Smaller areas in the south western Baltic Sea provides important
breeding areas for the little tern.
Population trends (between 1985 and 2002) for seabirds breeding within the Baltic Sea show an
overall decrease for nine of the breeding sea bird species(1). The population of black headed
gulls is assessed to be decreasing throughout the entire Baltic Sea. Terns are also generally
decreasing across the entire Baltic Sea. Cormorants appear to be the only species thriving
across the Baltic Sea. Other species such as razorbill have shown local increases in breeding
populations.
Following the breeding season in summer and early autumn, the coastal and offshore areas are
also important to non-breeding birds, such as sub-adults of the guillemot, for moulting and
feeding.

(1)

DHI Water & Environment. 2003. Development of Baltic waterbird monitoring strategy, Pilot phase.
http://sea.helcom.fi/dps/docs/documents/NatureProtectionandBiodiversityGroup(HABITAT)/HABITAT5,2003/doc410.pdf (accessed October 5, 2008).
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Important breeding areas for seabirds in the Baltic Sea(1)

See Atlas Map BI-3 for a larger version.

Figure 8.18
(1)
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Winter
An important feature of the distribution of the 10 million wintering seabirds in the Baltic Sea is
the association of the bird fauna with shallower areas (< 30 metres) (see Figure 8.19). This is
especially characteristic for the benthic feeding species which comprise at least 75 percent of
the Baltic winter bird fauna (1). The more open and deeper parts of the Baltic Sea, where the
majority of the pipelines length will be located, are generally used by a pelagic group of species;
razorbill (Alca torda), guillemot (Uria aalge), herring gull (Larus argentatus) and great blackbacked gull (Larus marinus). The areas in the vicinity of the landfall of the pipelines in
Pomeranian Bay, in the Gulf of Finland and the Greifswalder Bodden in Germany are, however,
characterised by depths shallower than 30 metres and high abundance of benthic-feeding
seabirds like divers and seaducks.
Further important wintering areas are located on sandbanks found at Hoburgs Bank and the
Midsjö Banks south of Gotland. Species wintering at these locations include the black guillemot
(Cepphus grylle) and the long-tailed duck (Clangula hyemalis) while young and immature birds
of the former also feed on these banks during July-September. The long-tailed duck is an Annex
II species (of the Birds Directive) and the black guillemot is listed by HELCOM (2). The banks are
seasonally home to a large part of the biogeographic population of these species and are
therefore very important.
Much of the Baltic Sea is ice covered in winter (see Atlas Map ME-2), reducing the area of
habitat for wintering birds. Ice conditions in the Baltic Sea vary considerably from one year to
another, with maxima varying between 52,000 (12 percent of the sea area) and 415,000 square
kilometer (total cover) (3). On average the sea ice covers 218,000 square kilometer (52 percent)
every winter. The maximum ice cover is normally reached in late February or in March.
Between 1994 and 1998, a general increase in wintering birds has been observed(4), particularly
great crested grebe, barnacle goose, cormorant and coot. Scaup and eider wintering
populations have decreased.

(1)

Institut für Angewandte Ökologie. 2007. Nord Stream: Seabird numbers Germany 2006/2007.

(2)

Helsinki Commission. 2007. HELCOM lists of threatened and/or declining species and biotopes/habitats in the
Baltic Sea area. Baltic Sea Environmental Proceedings, No. 113.

(3)

Seinä, Ari. 2008. Ice season 2006/2007, in Olsonen, Riitta (ed.). Meri - Report Series of the Finnish Institute of
Marine Research (No. 62): 51-56.

(4)

Helsinki Commission. Baltic Marine Environment Protection Commission. 2002. Environment of the Baltic Sea
Area 1994-1998. Helsinki. Baltic Sea Environment Proceedings No. 82 B.
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Areas of international importance for wintering seabirds in the Baltic Sea (1)

See Atlas Map BI-1 for a larger version.

Figure 8.19
(1)
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Spring and Autumn Passage
The Baltic Sea is an important migratory route especially for sea birds, wildfowl and waders
nesting in the Arctic tundra. Every spring these birds, which rest in the coastal areas of the
southern Baltic Proper, the North Sea and off Western Europe, move northwards en masse
along the Baltic coasts to their nesting grounds. Some of the birds rest along Baltic coasts
during the migration, for example, the barnacle goose which stops in northern Germany,
Gotland and western Estonia. Important areas used by seabirds during spring and autumn
migration are shown in Figure 8.20.
The most important areas for migrating birds include the coasts of the Gulf of Finland, the
coastal areas around Gotland Island and the Pomeranian Bay. The shallow water zones close
to the coast are important as moulting areas during the summer, particularly for mute swans in
the north east Gulf of Finland. The coastal areas around Gotland Island are used during the
passage period by Bewick’s swan, greylag goose and barnacle goose.
In the Pomeranian Bay, between May and October, the dominant species are those with
subarctic and arctic distribution which rest in the Greifswalder Bodden Natura 2000 site during
their migration to and from wintering areas further south. There are important herring spawning
grounds in the Greifswalder Bodden. During the herring spawning period (February to May) the
region constitutes an important regional feeding and resting site for long-tailed ducks and scaup.
Diving and marine ducks and mergansers are also found here in spring. From March to
September the Greifswalder Bodden is the important feeding ground for the cormorant colonies
in the Baltic Sea. In late summer, the largest number of feeding little gulls and black terns in the
region is found in this area.
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Important areas for spring and autumn passage seabirds in the Baltic Sea (1)

See Atlas Map BI-2 for a larger version.

Figure 8.20
(1)
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Threatened Birds of the Baltic Sea
The 2007 HELCOM Baltic Sea Action Plan includes the objective to achieve the favourable
status of marine biodiversity as well as ecological objectives such as “viable populations of
species”. In order to meet these objectives, a list of threatened or declining bird species of the
Baltic Sea has been compiled. Those relevant to the Nord Stream Project are shown in Table
8.9.

Table 8.9

HELCOM list of threatened or declining birds of the Baltic Sea (1)

Name

Season

Relevant ESR

Remarks

Black-throated diver

Gavia arctica

(wintering)

II,III, IV & V

Annex I EC
Birds Directive

Red-throated diver

G.stellata

(wintering)

II,III, IV & V

Annex I EC
Birds Directive

Slavonian grebe

Podiceps
auritus

(wintering)

II,III, IV & V

Annex I EC
Birds Directive

Shellduck

Tadorna
tadorna

(breeding)

II,III, IV & V

Steller’s eider

Polysitca stelleri (wintering)

II, III & IV

Lesser black-backed
gull

Larus fuscus

(breeding)

I, II, III, IV & V

Little tern

Sterna albifrons (breeding)

I, II, III, IV & V

Annex I EC
Birds Directive

Caspian tern

S.caspia

(breeding)

I, II, III, IV & V

Annex I EC
Birds Directive

Sandwich tern

S.sandvicensis

No data
available

II,III, IV & V

Annex I EC
Birds Directive

Black guillemot

Cepphus grylle

(breeding/
wintering)

II,III, IV & V

Not threatened
in Finland

Dunlin

Calidris alpina

(breeding)

I, II,III & IV

Annex I EC
Birds Directive

The baseline description and evaluation focuses on Important Bird Areas(2) (IBA) within a 25 km
zone around the pipelines. Atlas Map BI-4 shows the IBAs that have been designated in the
(1)

Helcom Commission. 2007. HELCOM list of threatened and/or declining species and biotopes/habitats in the
Baltic Sea area. Baltic Sea Environmental Proceedings. No. 113.

(2)

An Important Bird Area is an area designated as being globally important habitat for the conservation of bird
populations developed by BirdLife International.
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Baltic Sea. A review of the bird species inventory of areas in excess of 25 km has been
undertaken to identify species with large foraging ranges such as gulls and some terns in order
to evaluate impacts on these species. The baseline description on seabirds focuses on IBAs
and wetlands of international importance designated under the Ramsar Convention on Wetlands
and also provide a description of habitats of importance for birds during different stages of their
life cycle.

8.6.6

Marine Mammals
There are few marine mammal species inhabiting the Baltic Sea in comparison to ocean
populations. The four resident species present comprise of one cetacean and three species of
seal, as follows:


Harbour porpoise (Phocoena phocoena)



Ringed seal (Phoca hispida baltica)



Harbour or common seal (Phoca vitulina)



Grey seal (Halichoerus grypus balticus)

Each of the marine mammals listed above have been described as threatened and/or declining
species of the Baltic Sea by HELCOM (1). Although not native to Baltic waters, species such as
the minke whale (Balaenoptera acutorostrata), common dolphin (Delphinus delphis) and
whitebeaked dolphins (Lagenorhynchus albirostris) have been sighted in the south-western part
of the Baltic Sea.
This summary of mammals that frequent the area surrounding the route of the Nord Stream
pipelines is based on a detailed review of existing literature for example, from HELCOM and
information from environmental authorities of the Baltic countries.
Harbour Porpoise (Phocoena phocoena)
The harbour porpoise is the only cetacean species resident in the Baltic Sea (2). The North
Atlantic harbour porpoise population consists of relatively discrete subpopulations, of which at

(1)

Helsinki Commission. 2007. Baltic Sea Environment Proceedings No.113- Helcom list of threatened and/or
declining species and biotopes/habitats in the Baltic Sea area.

(2)

Verfuss, U. K., Honneff, C.G, Meding, A., Dahnem, M R. and Benke H. 2007 Geographical and seasonal variation
of harbour porpoise (Phocoena phocoena) presence in the German Baltic Sea revealed by passive acoustic
monitoring. Journal of the Marine Biological Association of the United Kingdom. vol. 87, n 1 (372 p.).
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least one occurs in the Baltic Sea(1). However, this sub-population is the smallest harbour
porpoise population in the world, comprising only 600 individuals. At the beginning of the 20th
century, 10,000 to 20,000 harbour porpoises were resident in the Baltic Proper, their distribution
ranging as far as the Gulf of Finland and the Bothnian Bay(2) (see
Figure 8.21 (3)). Now the population of harbour porpoise in the Baltic proper consists of only a
few hundred individuals and evidence indicates that the population is genetically isolated (4).
Therefore, extra precaution has to be taken when managing the Baltic population.
The harbour porpoise is listed in Appendix II of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES), Appendix II of the Bern Convention, and
Annexes II (species that require strict protection and deserve special areas of protection) and IV
(animal and plant species of community interest in need of strict protection) of the EC Habitats
Directive. Furthermore, the Baltic population of harbour porpoise is listed as vulnerable on the
World Conservation Union (IUCN) Red List of Threatened Animals.
Harbour porpoises live in pairs or small pods, always near the coast (5). They are generally not
considered migratory, based on the fact that the subpopulations in the Baltic Sea and the Belt
Sea are genetically distinct. However, they are regularly observed in the Kadet Channel, in the
south west Baltic Sea and this is thought to be an important migration route, for feeding
purposes. Females reach sexual maturity between three and five years of age and mating takes
place once a year in summer. Gestation takes 11 months, and subsequently the calves are born
in summer. However, no specific breeding areas for harbour porpoises in the Baltic Sea can be
identified. As calves seem to be sighted throughout their range, areas of high porpoise density
may also be considered important for reproduction (6) (7).

(1)

Agreement on the Conservation of Small Cetaceans of the Baltic, the North East Atlantic, Irish and North Seas
(ASCOBANS). 2002. Recovery Plan for Baltic Harbour Porpoises (Jastarnia Plan). p 7.

(2)

Helsinki Commission. Harbour Porpoise.
http://www.helcom.fi/environment2/biodiv/en_GB/porpoises/ (accessed January 6, 2009).

(3)

Refer to Atlas Map MA-2 for legend to Figure 8.15.

(4)

Koschinski, S. 2002 Current knowledge on harbour porpoises (Phocoena phocoena) in the baltic sea.Ophelia. vol.
55, n 3, pp. 167-197.

(5)
(6)

http://www.fimr.fi/en/tietoa/yleiskuvaus/en_GB/mammals/
Kinze, C. C., Jensen, T. and Skov, R. 2003. Fokus på hvaler i Danmark 2000-2002. Denmark Fisheries and
Maritime Museum. Biological Papers, Vol. 2.

(7)

Hammond, P. S., Benke, H., Berggren, P., Borchers, D. L., Buckland, S. T., Collet, A., Heide-Jørgensen, M-P.,
Heimlich-Boran, S., Hiby, A. R., Leopold, M. F., and Øien, N., 1995, "Distribution and abundance of the harbour
porpoise and other small cetaceans in the North Sea and adjacent waters."
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Harbour Porpoise Distribution in the Baltic Sea (1)

See Atlas Map MA-2 for a larger version.

Figure 8.21
(1)
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Traditionally, hunting was the most significant threat to the harbour porpoise. However, hunting
is now prohibited and the largest threat to the species is commercial fishing, as they tend to get
caught in trawling nets, especially bottom and drift nets. Other threats include pollution, shipping
traffic and loss of suitable habitat.
Harbour porpoises are often sighted from boats, but tend to change behaviour and move away
when approached. Avoidance may occur up to 1.5 kilometres from a ship, but is stronger within
400 metres (1). The hearing range of the harbour porpoise is known to extend up to 100 kHz.
High energy noise can impair hearing in porpoises; and in extreme cases this may be
permanent. This reduces the ability of the animals to navigate, communicate and hunt.
Ringed Seal (Phoca hispida botnica)
The ringed seal population in the Baltic Sea is estimated to comprise 10,000 individuals (2), of
which a population of 200 to 300 is known to exist in the eastern reaches of the Gulf of Finland.
Ringed seals are generally restricted in distribution to the north and north east regions of the
Baltic Sea, particularly to the Bothnian Bay and to the Gulf of Finland, that are in areas of
seasonal ice cover (see Figure 8.22 and Atlas Map ME-2).
The ringed seal is a protected species under the EC Habitats Directive (Appendix II and
Appendix V) and the Bern Convention (Appendix III). Furthermore, the Baltic Sea population of
ringed seal is listed as endangered on the World Conservation Union (IUCN) Red List of
Threatened Animals.
The ringed seal breeds close to the edge of ice cover between mid-February and mid-March.
The pups are born in lairs on the pack ice in late February to early March. Peak moulting takes
place in haul-outs such as undisturbed islets, islands and rocks from mid-April to the beginning
of May. Some evidence suggests that ringed seals return to their preferred haul-outs in October
to November.

(1)

Richardson W.J., Greene, jr. C.R., Malme, C.I. & Thomson, D.H. 1995. Marine Mammals and Noise Academic
Press.

(2)

Härkönen, T., Stenman, O., Jüssi, M., Jüssi, I. and Sagitov, R. 1998. "Population size and distribution of the Baltic
ringed seal (Phoca hispida botnica)", NAMMCO Scientific Publications, Vol. 1, pp. 167- 180.
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Ringed Seal Distribution in the Baltic Sea (1)

See Atlas Map MA-3 for a larger version.

Figure 8.22
(1)
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The ringed seal lives alone or in pairs and feeds in the open sea on fish such as herring, perch
and three-spined stickleback as well as on zoobenthos such as crustaceans and isopods.
During the 1970s, hunting and pollution caused the ringed seal population to decline to
approximately 2,000 individuals. However, the population has recovered since then and in the
Bothnian Bay is now increasing by approximately 5 percent per annum (1). In the Gulf of Finland
and the Gulf of Riga this increase is expected to be slower in view of continuing problems with
chemical pollution. As seals tend to spread out across the ice fields, ice-breaking activities such
as noise, loss of breeding areas and visual disturbances could impact breeding success(2).
Reproductive failure caused by high levels of organochlorine (that is DDT, PCBs and HCB) and
eutrophication are additional threats facing the ringed seal in the Baltic Sea. The effects of
eutrophication are a decrease in fish population (due to the decreased level of oxygen), thereby
indirectly affecting ringed seals.
Current sea ice trends in the Baltic and future projections for the next 30 years pose a major
threat to all southern populations in the Baltic; only the Bay of Bothnia is likely to retain fairly
good winter sea-ice habitat for ringed seals (3).
Ringed seal populations are disturbed by tourism, commercial fishing and underwater and
airborne noise. It has been observed that if a ferry approaches an individual closer than 1 km,
the seal usually dives (4). Ringed seals respond to underwater sounds up to 100 kHz; and in the
air, hearing is significantly reduced as are seals have adapted to hear underwater, thereby
compromising their in air-sensitivity (5).
Harbour or Common Seal (Phoca vitulina)
Two populations of harbour seal are found in the Baltic Sea; one along the Swedish coasts in
Kalmarsund and the other in the Danish Kattegat Rodsand (6) as seen in

(1)

Helsinki Commission. Baltic Ringed Seal.
http://www.helcom.fi/environment2/biodiv/seals/en_GB/ringed/ (accessed August 14, 2008).

(2)

Coastal and Marine Union, The (EUCC). http://www.eucc.nl (accessed August 14, 2008).

(3)

Meier, H.E.M., R. Döscher, and A. Halkka, 2004: Simulated distributions of Baltic sea-ice in warming climate and
consequences for the winter habitat of the Baltic ringed seal. Ambio, 33, 249-256.

(4)

Rassi, P., Alanen A., Kanerva, T., Mannerkoski, I. (toim.). 2001 Suomen lajien uhanalaisuus 2000.
Ympäristöministeriö & Suomen ympäristökeskus, Helsinki.

(5)

Richardson W.J., Greene, jr. C.R., Malme, C.I. & Thomson, D.H. 1995. Marine Mammals and Noise Academic
Press.

(6)

Härkönen, T. 2006. Populations inventeringar av knubbsäl i Kalmarsund. Miljögiftgruppen, Naturhistoriska
Riksmuseet i Stockholm.
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Figure 8.23. The harbour seal is listed as a protected species under Annex II and Annex V of
the EC Habitats Directive. The Baltic Sea subpopulation is also listed in Appendix II of the Bern
Convention. The Kalmarsund population is listed as endangered on the IUCN list.
Females give birth on land between June and July after an 11 month gestation period. The
nursing period is approximately four weeks after which time the pups are weaned. Mating occurs
around the time of weaning during July and August. Moulting occurs from July to September.
Harbour seals haul out often during the moult as well as during the non-moult period when they
are not feeding.
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(1)

Distribution of Harbour Seal in the Baltic Sea(1)

See Atlas Map MA-5 for a larger version.

Figure 8.23
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Harbour seals live alone or in small packs. Harbour seals tend to stay within 25 kilometres of
shore, but individuals are occasionally found 100 kilometres or more offshore. They primarily
dwell on undisturbed islets and sandy beaches. Adult harbour seals do not migrate, but they are
capable of travelling long distances. Localised movements are common whilst searching for
food, and short-distance movements may also be associated with seasonal availability of prey
and with breeding.
Harbour seals respond to underwater sounds from up to 180 kHz. In the air, hearing is reduced,
with a response range up to 22.5 kHz. Also the harbour seal has a reasonable hearing
sensitivity down to the range between 200 Hz and 400 Hz. This suggests that the harbour seal
could be limited by the ambient noise rather than its own hearing sensibility in the frequency
range between approximately 100 Hz to approximately 1 kHz (1) .
Harbour seals are opportunistic predators. They feed mainly on benthic fish but do eat all fish
species. Occasionally they also feed on zoobenthos including molluscs, crustaceans and
bivalves (2). When a boat is 50 to 100 metres from a haul-out, harbour seals react by moving
away from the disturbance. Disturbance at distances over 200 metres away does not seem to
concern these seals.
There are about 900 harbour seals in the Baltic Proper (3). This represents a significant decline
over the last century from an estimated population of 5,000. Hunting, pollution and the phocine
distemper virushave all had an impact on the population. In 1988 and 2002, 50 to 60 percent of
the population in the southern Baltic Sea was killed by phocine distemper epizootics. However,
the distinct Kalmarsund population was not affected by the phocine distemper virus. The
Kalmarsund population is thought to comprise around 500 individuals (4) and the southern Baltic
Sea population approximately 300 individuals(5) .

(1)

Richardson W.J., Greene, jr. C.R., Malme, C.I. & Thomson, D.H. 1995. Marine Mammals and Noise Academic
Press.

(2)

Finnish Maritime Research Institute. Marine mammals in the Baltic Sea.
http://www.fimr.fi/en/tietoa/yleiskuvaus/en_GB/mammals/ (accessed July 27, 2008).

(3)

Swedish Museum of Natural History. Marine Top Predators, seals and white-tailed eagles. Last updated 2008-0908.
http://www.nrm.se/theswedishmuseumofnaturalhistory/researchandcollections/contaminantresearch/marinetoppre
dators.939_en.html (accessed December 3, 2008).

(4)

Härkönen, T. 2006. Populations inventeringar av knubbsäl i Kalmarsund. Miljögiftgruppen. Naturhistoriska
Riksmuseet i Stockholm.

(5)

Swedish Museum of Natural History. Marine Top Predators, seals and white-tailed eagles. Last updated 2008-0908.http://www.nrm.se/theswedishmuseumofnaturalhistory/researchandcollections/contaminantresearch/marinetop
predators.939_en.html (accessed December 3, 2008).
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Grey Seals (Halichoerus grypus balticus)
The Baltic population of grey seal is found in the northern Baltic Proper, in the Bothnian Sea and
in the Gulf of Finland (see Figure 8.24). Previous surveys indicate a current population of at
least 20,000 grey seals in the entire Baltic Sea area, mainly in Swedish, Finnish and Estonian
waters. Although this number represents a considerable increase from the population of 2,000 in
the 1970s (see Table 8.10), it is estimated that a century ago the Baltic Sea was home to
around 100,000 grey seals.

Table 8.10

Growth trend of the grey seal population in the Baltic Sea(1),(2),(3),(4)
Year

Population

1970s

2,000

2000

9,700

2001

10,300

2002

13,100

2003

15,950

2004

17,640

2005

18,300

2006

20,700

2008

25,000 -30,000

The grey seal is a protected species listed in Appendix II and Appendix V of the EC Habitats
Directive and Appendix III of the Bern Convention. The Baltic population of the grey seal is also
listed as endangered by the IUCN.

(1)

Helsinki Commission. Seals.
http://www.helcom.fi/environment2/biodiv/seals/en_GB/seals/ (accessed August 5, 2008).

(2)

Finnish Game and Fisheries Research Institute. Fish in the Baltic Sea. http://www.rktl.fi/english/ (accessed August
2008).

(3)

Miettinen, M., Halkka, A., Högmander, J., Keränen, S., Mäkinen, A,, Nordström, M., Nummelin, J. & Soikkeli, M.
2006. The ringed seal in the Archipelago Sea, SW Finland: population size and survey techniques Symposium on
Biology and Management of Seals in the Baltic area, Kala- ja riistaraportteja 346, pp. 35-39, Riista- ja
kalantutkimus, Helsinki

(4)

Halkka, A., Helle, E., Helander, B., Jüssi, I, Jüssi, M, Karlsson O, Soikkeli, M., Stenman, O., Verevkin, M. 2005.
Numbers of grey seals counted in cen-suses in the Baltic Sea 2000-2004, in Helle, E., Stenman, O., Wikman, M.
(eds.) . 2005. Symposium on Biology and Management of Seals in the Baltic area, Kala- ja riistaraportteja 346, pp.
16-17, Riista- ja kalantutkimus, Helsinki.
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See Atlas Map MA-4 for a larger version.

Figure 8.24 Distribution of Grey Seal in Baltic Sea (1)
(1)
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Grey seals live in packs. Most of the grey seals are distributed throughout the Baltic Sea
between May and June when mating takes place. Birthing mostly takes place on pack ice
between February and March. Some seals, however, also pup at uninhabited islets, most
notably in Estonia and in the Stockholm Archipelago (south of ESR III) (1). Females usually give
birth about a day after coming ashore at the rookery and the pup is nursed for two to three
weeks after it is born. Towards the end of the nursing period, the mother mates with one or more
males on land, ice or in the water. After mating the seals disperse and their distribution from late
summer to spring is not fully known. During the moulting period, from April until June, grey seals
dwell on rocks and islets and sometimes on the last drift ice in the Bothnian Bay.
The main prey is the Baltic Sea herring and, in the southern Baltic Proper, cod (2). Grey seals
typically feed locally, foraging just offshore and hauling out on isolated rocky shores and islets.
During the breeding season they tend to leave their shoreline haul outs for drift ice.
The auditory sensitivity of grey seals is similar to that of other phocinids, with thresholds
between 60 and 85 dB re 1 µPa in the 1 to 50 kHz range. Above 60 kHz, hearing sensitivity is
poor (3).
Breeding grey seals are vulnerable to impacts associated with icebreaking activities. Also due to
pollution in the Baltic Sea, fertility rates of seals in the Baltic have been low. Grey seals show a
high incidence of reproductive abnormalities and sterility, possibly associated with high levels of
PCB, DDT or perhaps organochlorines, as high levels of these have been recorded (4).
However, a recent study of mature grey female seals in Finnish territorial waters showed that
81% of seals surveyed had given birth in the previous mating season, therefore this can be
considered as a normal reproductive capacity (5).

8.6.7

Invasive Species
Invasive species are alien species whose introduction in a specific environment may cause
environmental harm to existing ecosystems or even to human health, with economic
consequences as a result. The Baltic Sea has experienced a significant number of biological

(1)

Meier, M., Döscher, R. Halkka, Al. 2004 Simulated Distributions of Baltic Sea-ice in Warming Climate and
Consequences for the Winter Habitat of the Baltic Ringed Seal, Ambio, 33(4-5).

(2)

Helsinki Commission. Alien species. http://www.helcom.fi/shipping/ballast/en_GB/ballast/ (accessed July 29,
2008).

(3)

Richardson W.J., Greene, jr. C.R., Malme, C.I. & Thomson, D.H. 1995. Marine Mammals and Noise Academic
Press.

(4)

Coastal and Marine Union, The. (EUCC). http://www.eucc.nl/ (accessed August 14, 2008).

(5)

Helle, E., Nyman, M & Stenman, O. 2005. Reproductive capacity of grey and ringed seal females in Finland.
International conference on Baltic seals, 15–18 February Helsinki, Finland.
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invasions, several of which may be attributed to human activity, particularly shipping. Such
species can induce considerable changes in the structure and dynamics of marine ecosystems
and successful establishment into a new ecosystem is nearly always permanent(1). They may
also hamper the economic use of the sea or even represent a risk to human health. Nonindigenous species may be introduced during construction, pre-commissioning (pressuretesting) and operation of the Nord Stream pipelines. The most common methods of the arrival of
invasive species in the Baltic Sea is via ballast waters, hull fouling or by international
introductions.
Ballast water is carried by ships to provide stability and adjust a vessel's trim for optimal steering
and propulsion. The use of ballast water varies among vessel types and with cargo and sea
conditions. Ballast water often originates from ports and other coastal regions that host rich
planktonic assemblages. As part of normal ship operations, ballast water can be discharged in
ports, along coastlines and at sea, resulting in a diverse mix of organisms that is transported
and released around the world. Ballast water appears to be the most important vector for
marine-species transfer throughout the world.
Organisms such as barnacles, mussels, sponges, algae and sea squirts attach themselves to
the hulls of ships. This is commonly referred to as biofouling. These organisms then ”hitch a
ride” from one port to the next thus, entering new bioregions. Invasions can occur when fouling
organisms come in contact with structures in a new port or release their larvae into its waters.
Under the right conditions, these invaders may establish themselves in the new port and spread
to nearby areas within that bioregion. Historically, hull fouling was considered a primary vector
for transporting species. However, the use of metal hulls and anti-fouling paints as well as
decreased time spent in port and faster ship speeds have reduced this method of invasion.
Different fish species are intentionally introduced to an area for commercial interests. These
may originally be stocked in ”nets” in different maricultures (or aquacultures in the case of
freshwater species) but escape to the surrounding waters. For example, a fish species
introduced to the Baltic Sea is the rainbow trout (Oncorhynchus mykiss), which was introduced
in the late eighteenth century.
Over 100 non-native species have been recorded in the Baltic Sea, and almost 80 of them have
been able to establish viably reproducing populations(2). Most of these invasive species originate
from freshwater or brackish-water environments, particularly from North America or the PontoCaspian region. The relatively low number of species makes the Baltic Sea vulnerable to the
introduction of new species.

(1)

Finnish

Institute

of

Marine

Research.

Hydrography

of

the

Baltic

Sea.

http://www.fimr.fi/en/tietoa/veden_liikkeet/en_GB/hydrografia/ (accessed June 25, 2007).
(2)

Helsinki Commission. Alien species. http://www.helcom.fi/shipping/ballast/en_GB/ballast/ (accessed July 29,
2008).
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In some cases, alien species have been deliberately introduced for fishing or aquaculture, but
most have been brought in accidentally by ships, which transport marine animals, plants and
algae across the world in their bilge and ballast waters as described above. The crustacean
Cergopagis pengoi, the Chinese mitten crab Eriocheir sinensis, the polychaete Marenzelleria
viridis and recently the American comb jelly, Mnemiopsis leidyi have all reached the Baltic Sea
through one of these pathways.
The potential effects of invasive species on the ecosystem include:


Competition for food and space



Changes in habitat



Changes in predator-prey interactions



Parasitism



Toxicity (toxic algae)



Community dominance (major quantitative changes in community structure)

Baltic invaders are present throughout the ecosystem, in the plankton, macrobenthos as well as
fish (for example brill, Scophthalmus rhombus). As mentioned above invasive species of
particular note in the Baltic Sea as recognised by HELCOM are (1):


Prorocentrum minimum is a phytoplankton species of the open seas, which may originally
have been brought into the Baltic Sea by currents or in ships’ ballast water. It is well
established as a common species in the southern Baltic Sea, but in summer 2002 it formed
blooms in the Archipelago Sea along the Finnish coast, and it has also been found in the
Gulf of Finland. While potentially toxic, there are no records (as yet) of toxic Prorocentrum
blooms in the Baltic Sea



Cercopagis pengoi is a predatory cladoceran which is native to the Caspian Sea, the Aral
Sea and the Sea of Azov. It was first observed in the Gulf of Riga and the Gulf of Finland in
1992, and in 1995 it was found in large quantities in samples from the eastern Gulf of
Finland. This species clogs fishing nets and competes with herring for zooplankton prey. It
has been linked with significant economic losses to the fishery



An invader of particular concern is the ctenophore Mnemiopsis leidyi. This species
originates from Western Atlantic coastal waters and estuaries. It was accidentally introduced
into the Black Sea in the early 1980s, where it showed an explosive population growth and

(1)

Helsinki Commission. Alien species. http://www.helcom.fi/shipping/ballast/en_GB/ballast/ (accessed July 29,
2008).
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lead to the near collapse of the pelagic ecosystem with a drastic effect on in zooplankton
biomass, changes in zooplankton species composition and a breakdown of the
commercially important anchovy (Engraulis encrasicholus) fishery. M. leidyi has a great
invasive potential due to its ability for rapid population growth and its broad ecophysiological
plasticity regarding environmental factors such as temperature and salinity. It was first
observed in the southwestern Baltic in 2006, and remains of high potential concern


Marenzelleria viridis is a benthic polychaete worm. It was observed in the southern Baltic
Sea for the first time in 1985, but has subsequently spread all the way up to the Bothnian
Bay. Its distribution has mainly been restricted to shallow coastal areas, but in 2000–2002
Marenzelleria started to colonize deeper waters. It can out-compete the (few) species that
form the native benthic community in the northern Baltic Sea and thus alter the structure of
the whole benthic ecosystem



The Chinese mitten crab Eriocheir sinensis invaded the Baltic Sea about 80 years ago. The
species has been found all over the coastal Baltic Sea and also in some adjacent rivers and
lakes. The Chinese mitten crab appears to have increased in abundance in recent years in
the northeastern part of the Baltic Sea (Gulf of Finland, Gulf of Riga, and northern Baltic
Proper). Its habit of burrowing extensively into banks has implications for coastal stability
and defence (it is considered a threat in other areas it has invaded). In addition, its large
size and predatory nature make a potential threat to native invertebrates and small fish
species

In addition to the introduction of invasive species into the Baltic Sea, there is a risk of spreading
already present non-native species from one area of the Baltic to another.

8.6.8

Nature Conservation Areas
As one of the worlds’ largest areas of brackish water, the Baltic Sea holds a unique combination
of marine and freshwater habitats and species adapted to brackish conditions. A network of
nature conservation areas for both marine and coastal biotopes has been established in order to
contribute to the protection of the many sensitive habitats and species of the Baltic Sea
ecosystem.
Nature conservation areas in the Baltic Sea have been designated to protect sensitive habitats
and species of local, national and international importance, under both national and international
legislation. These are:

ENG



Natura 2000 sites (Atlas Maps PA-1, PA-2 and PA-3)



Ramsar sites (Atlas Map PA-4)
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Baltic Sea Protected Areas (BSPAs) (Atlas Map PA-5)



UNESCO Biosphere Reserves (Atlas Map PA-5)



Protected areas in the Russian part of the Baltic Sea (Atlas Maps PA-1 and PA-2)

Protection varies from strict international legal protection (e.g. Natura 2000 and Ramsar sites),
to recommendations of protection (For example, BSPA or UNESCO sites). A description of each
designation type follows.
Natura 2000 Sites
The European Commission (EC) Directive on the Conservation of Wild Birds, 79/409/EEC
(known as the Birds Directive) and the EC Directive on the Conservation of Natural Habitats and
Wild Flora and Fauna, 92/43/EEC (known as the Habitats Directive) establish the legislative
framework for protecting and conserving Europe’s wildlife and habitats.
The directives implement the requirements of the Bonn Convention on the Conservation of
Migratory Species and the Bern Convention on the Conservation of European Wildlife and
Natural Habitats in community law. The Conservation Regulations (Natural Habitats Regulations
1994) transposed the requirements of these directives into the national laws of the HELCOM
countries.
At the centre of the policy is the creation of a coherent ecological network of protected areas
across the EU – known as Natura 2000 sites – which are of outstanding international
significance and therefore important to maintaining biodiversity in the EU.
Natura 2000 sites in the Baltic Sea are illustrated in Atlas Maps PA-1, PA-2 and PA-3. Natura
2000 sites that lie within 20 km of the Nord Stream pipelines are reviewed in detail in Chapter
10, and are not considered further in this section of the Report.
Ramsar Sites
The Convention on Wetlands (commonly known as the Ramsar Convention), signed in Ramsar,
Iran in 1971 is an intergovernmental treaty that provides the framework for national action and
international cooperation for the conservation and wise use of wetlands and their resources.
The Ramsar Convention obliges member states to protect internationally important wetlands
and water birds by founding nature conservation areas. Ramsar areas are integrated into the
Natura 2000 network, and the majority of Ramsar sites will overlap with a Natura 2000
designation.
Ramsar designations in the Baltic Sea are illustrated on Atlas Map PA-4. Where Ramsar sites
coincide with a Natura 2000 designation then they will be considered along with these
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designations in Chapter 10 and are not considered further in this section of the report. Ramsar
sites that do not coincide with a Natura 2000 designation will be considered with all other nature
conservation areas in Chapter 9 and 10.
Baltic Sea Protected Areas (BSPAs)
In 1994, 62 BSPAs were designated under HELCOM recommendation 15/5, in order to
contribute to preserving Baltic Sea biodiversity by protecting representative samples of marine
biodiversity and associated ecosystems, habitats and species. The purpose of this system is to
“protect representative ecosystems of the Baltic as well as to guarantee sustainable use of
natural resources as an important contribution to ensure ample provident protection of
environment and of biodiversity”. BSPAs are intended to preserve the key assets of marine
biodiversity in the Baltic Sea by:


Representing relatively unspoiled examples of different marine ecosystems



Hosting the main feeding areas to migratory species

Preference was given to areas already under some form of protection but very few of the
designated areas have been fully incorporated in the BSPA network. The additional task of
incorporating 24 offshore areas identified by experts in 1998 into the network still remains (1).
HELCOM and the Oslo and Paris Convention on the Protection of the Marine Environment of
the North-East Atlantic (OSPAR) have adopted a joint Work Programme on Marine Protected
Areas to ensure that the implementation of the HELCOM/OSPAR Ministerial Declaration is
consistent across maritime areas. The declaration stated that a first set of marine protected
areas should be identified by 2006 and that in 2010 an ecologically coherent network of wellmanaged marine protected areas, including the Natura 2000 network, should be identified.
Unlike the Natura 2000 areas, the BSPA network does not have any legal implications.
The BSPA sites in the Baltic Sea are illustrated on Atlas Map PA-5.
UNESCO Biosphere Reserves
Biosphere reserves are sites recognised under the United Nations Educational, Scientific and
Cultural Organisation’s (UNESCO) Man and the Biosphere programme. UNESCO sites are
under national sovereign jurisdiction, but generate knowledge and experience which is shared
nationally, regionally and internationally within the World Network of Biosphere Reserves.

(1)

Helsinki Commission. Baltic Sea Protected Areas (BSPA). Accessible at http://bspa.helcom.fi (assessed
September 12, 2008).
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Biosphere reserves are tools to help countries implement the results of the Convention on
Biological Diversity and its Ecosystem Approach. They are “learning sites” for the UN Decade on
Education for Sustainable Development. Biosphere reserves have three interconnected
functions:


Conservation: landscapes, ecosystems, species and genetic variation



Development: economic, human and culturally adapted



Logistic support: research, monitoring, environmental education and training

The four UNESCO sites in the Baltic Sea are shown on Atlas Map PA-5.
Protected Areas in the Russian Part of the Baltic Sea
To strengthen the network of European protected areas, a project named ”Bringing Regional
Protected Areas of the Leningrad region (Russian Federation) into European context” was
established in January 2005. The project was prepared by the IUCN in cooperation with
Leningrad Region Government, St. Petersburg Naturalists Society and Natural Heritage
Services of Finland (Metsähallitus). The aim of the project is to support and develop the network
of protected areas of the Leningrad region. The areas are managed according to the "Decision
of the Government of Leningrad Region" number 158 (1) and 494 (2).
These protected areas comprise of:


Zapovedniks: the highest category of nature conservation territory where natural complexes
are protected and scientific research is conducted. The State Nature Zapovedniks status
corresponds to the international system’s Strict Nature Reserve Status



Sanctuaries: developed for conservation or restoration of nature components and for
ecological balance support. There are some limits to human activity in sanctuary areas



Natural monuments: small, valuable natural protected areas that include caves, rocks, falls,
groves of rare trees, natural boundaries, valleys of rivers, lakes, etc.



Nature parks: developed for regulated recreation and nature preservation. These parks are
of high ecological, historical and aesthetic value and have special staff. Nature parks have
several functioning zones with different regimes of protection and land use

(1)

Government of Leningrad Region. Decision On Beryozovye Islands State Regional Complex Sanctuary, No. 158
of 16.08.2004.

(2)

Government of Leningrad Region. Decision On Bringing in Correspondence the Existing Econet of the Leningrad
Region with New Nature Protection Legislation of the Russian Federation, No. 494 of 26.12.1996 (with
amendments of 07.02. 2000).
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Protected areas in the Russian part of the Baltic Sea are shown on Atlas Map PA-2.
National Designations
In addition to the designations listed above, HELCOM countries each have national
designations to protect areas of national interest for nature conservation. Designations such as
national parks or nature reserves are handled by the local authorities in each country.
Important Bird Areas (IBAs) in each of the ESRs are considered in detail in Sections 8.7 to
8.11. The nature conservation areas found within 20 kilometres of the Nord Stream pipelines’
route which have the potential to be impacted by the Project are detailed in the following
sections for each ESR in turn.

8.7

Ecological Sub-Region I – Portovaya Bay
As depicted in Figure 8.25, the pipelines’ corridor extends from the Vyborg landfall in Portovaya
Bay through the northeastern Gulf of Finland.
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Figure 8.25

ESR I – Portovaya Bay
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8.7.1

The Water Column of ESR I
Salinity
The salinity in ESR I is very low, with an average of between 0.55 and 1.49 ppt recorded over
the 1977 to 2000 period (1). The minimum average monthly salinity occurs in spring or summer
due to surplus freshwater discharges from rivers and from ice melt. The maximum occurs in
autumn or winter. A halocline generally does not exist in the shallow waters of ESR I.
Water Temperature
The thermal conditions of the shallow coastal waters in ESR I exhibit the same pattern of annual
change as water temperature in the open waters of the Gulf of Finland. During winter time, ESR
I is generally covered by ice. In spring, the ice melts and the water warms progressively as air
temperature rises. Continuous mixing of the shallow water prevents a thermocline from
developing. The heating and cooling in shallow area is quicker and uniform water column
temperatures are achieved earlier than in the open Gulf.
Oxygen
Atlas Map WA-12 shows the levels of oxygen and hydrogen sulphide in the bottom water
between May 2002 and 2005, based on data from ICES / HELCOM. ESR I is identified as
typical having low dissolved oxygen waters, but is not oxygen deficient (that is 0-2 mg/l O2).
The dissolved oxygen content of Portovaya Bay is higher than the lower tolerance limit for
fishing waters (6.0 mg/l)(2), demonstrating the water has a high capacity for self cleansing. The
oxygen content in surface water recorded during the autumn 2005 environmental engineering
surveys conducted by PeterGaz was 9.88-10.30 mg/l compared to bottom water of 9.48 to 10.20
mg/l.
Nutrients
The average nitrite and nitrate levels monitored at Portovaya Bay were 0.02 and 0.09 mg/l
respectively. The water had a high degree of uniformity for these forms of nitrogen: 0.013 to
0.017 mg/l for nitrite and 0.082 to 0.112 mg/l for nitrate. The fluctuation in ammoniacal nitrogen
was greater: from 0.067 to 0.40 mg/l. The average total nitrogen concentrations of the surface
and bottom layers were similar (0.618 and 0.61 mg/l).
(1)

Salinity measurements in ESR I have been made in parts per thousand (ppt), else where in practical salinity units
(psu). For the purposes of this baseline this is not considered to be significant, as 1 psu is effectively equivalent to
1 ppt.

(2)

PeterGaz. 2006. Nord Stream Offshore Gas Pipeline Project (Russian Sector) Volume 8. Book 1. Offshore
Section. Part 1. Environmental Impact Assessment, PeterGaz, Doc. No. 36/07-01- ТEO-OOS-0801(1)-S3 NORD
STREAM AG, Doc. No. G-PE-LFR-EIA-101-08010100-03.
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The distribution of phosphorus compound concentrations was also relatively uniform. The limit of
change in the content of mineral phosphorus was from 0.001 to 0.020 mg/l. The total
phosphorus content was 0.04 mg/l.
Metals
Concentrations of metals found in the near-bottom layer of the water column of Portovaya Bay
during the PeterGaz 2006 survey (1) show the maximum concentrations of iron (0.0072 mg/l),
zinc (0.0053 mg/l), copper (0.0033 mg/l), nickel (0.0011 mg/l), cadmium (0.00018 mg/l), and
arsenic (0.0011 mg/l) found in western central part of Portovaya Bay. Maximum concentrations
of manganese (0.0024 mg/l), lead (0.0021 mg/l) and aluminium were detected in southern part
of the Bay. Concentrations of cobalt (0.0002 mg/l), chromium (0.00043 mg/l), antimony (0.00091
mg/l), molybdenum (0.0013 mg/l) and mercury (0.000023 mg/l) were maximal in the inner Bay.
Organic Pollutants
Data collected by PeterGaz in 2006 (2) showed that concentrations of dissolved and emulsified
petroleum hydrocarbons in the water of Portovaya Bay varied from 30.0 to 97.5 µg/l. Maximum
concentrations were detected in the near-bottom layer of the southern part of the Bay, while the
lowest concentration was recorded in the eastern part of the central Bay. Further west in ESR I,
hydrocarbon concentrations in near-bottom waters were detected at 25.3 µg/l southeast of Maly
Fiskar Island.
Concentrations of PAH in 1997 in surface waters of the eastern Gulf of Finland varied within the
following ranges:


Naphthalene - from 5.0 to 38.4 ng/l



Phenanthrene - from 1.0 to 52.4 ng/l



Fluoranthene - from 0.3 to 4.4 ng/l



Benzo[k]fluoranthene - from 0.2 to 0.9 ng/l



Benzo[а]pyrene - from 0.5 to 12.0 ng/l

(1)

PeterGaz. 2006. Nord Stream Offshore Gas Pipeline Project (Russian Sector) Volume 8. Book 1. Offshore
Section. Part 1. Environmental Impact Assessment, PeterGaz, Doc. No. 36/07-01- ТEO-OOS-0801(1)-S3 NORD
STREAM AG, Doc. No. G-PE-LFR-EIA-101-08010100-03.

(2)

PeterGaz. 2006. Nord Stream Offshore Gas Pipeline Project (Russian Sector) Volume 8. Book 1. Offshore
Section. Part 1. Environmental Impact Assessment, PeterGaz, Doc. No. 36/07-01- ТEO-OOS-0801(1)-S3 NORD
STREAM AG, Doc. No. G-PE-LFR-EIA-101-08010100-03.
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Significantly elevated levels of benzo[a]pyrene were detected in the area of the Kronstadt Port.
Relatively high naphthalene levels were found in the inner Vyborg Bay, while phenanthrene and
fluoranthene concentrations were high in Luzhskaya Bay and at the west edge of the Kotlin
Island.
The following concentrations of the DDT group were found in surface waters of the eastern Gulf
of Finland:


Total DDT - from 0.05 to 2.70 ng/l



Total DDD - from 0.05 to 0.48 ng/l



Total DDE - from 0.05 to 0.88 ng/l

Maximum concentrations of these pesticides were found in the waters of Vyborg Bay and at the
western edge of Kotlin Island.
Chlorobenzenes were ubiquitous in the surface waters of ESR I. Relatively high concentrations
of pentachlorobenzene (0.24 ng/l) and hexachlorobenzene (0.61 ng/l) were recorded in the inner
part of Vyborg Bay. Maximal concentrations of PCB (4.3 ng/l) were found in the area of the
Kronstadt Port.
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Box 8.3

Values/sensitivities of the water column in Ecological Sub-Region I

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each
water column resource or receptor within ESR I, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Salinity
Water
temperature
Oxygen

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Nutrients

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Metals
Organic
pollutants

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Water column

Commentary:


8.7.2

All ESR I water column parameters are of a low receptor sensitivity value throughout
the year. That is to say that the phenomena of interest are resistant to change beyond
the natural variation experienced on a year to year or seasonal basis. Ice and weather
conditions vary considerably over the year rendering the water column characteristics
largely inert to changes in the context of the project activities

The Seabed of ESR I
Data collection
The survey basis for the data used to describe the seabed of ESR I is summarised in Section
8.5.4.
Seabed Structure and Processes
Atlas Maps GE-1 and GE-2 indicate the seabed of ESR I to predominantly comprise sand
sediments overlaying Precambrian crystalline basement geology. Sedimentation and redeposition are probable (refer to Atlas Map GE-3).
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Contaminants
The most recent SGU 2007 campaign did not extend into the Russian EEZ (incorporating ESR
I). Data for ESR I have therefore been derived from the PeterGaz 2005 campaign (1) (refer to
Section 8.5.4). Trace metals were monitored in sediments at a varying number of sampling
stations throughout the ESR (see Atlas Map GE-30a). The data ranges, means and 90th
percentiles (2) are summarised in Tabel 8.11, alongside threshold values for each parameter.

Table 8.11
Para
mete
r

ESR I Sediment contamination(3)

MIN
(above
LOQ)

MAX

Mean

(mg/kg)

(mg/kg)

th

90
%tile

N>
LOQ

No.
samples

(mg/kg)

OSPAR
EAC

Canadian
guidelines
(mg/kg)

Swedish
Class 2
EQC

(mg/kg)

(mg/kg)
TEL

PEL

(mg/kg)

Metals
As

0.23

5.53

1.18

2.43

8

8

1 – 10

7.2

41.6

10 - 80

Cd

1.87

1.87

1.87

1.87

1

1

0.1 – 1

0.7

4.2

0.2 - 1

52.3

160

70 - 300

Cr

7.1

82.5

23.08

45.2

9

9

10 –
100

Cu

1.6

38.3

10.6

35.9

9

9

5 – 50

18.7

108

15 - 150

7

0.05 –
0.5

0.13

0.70

0.04 –
0.6

Hg

0.12

Ni
Pb
Zn

1.17

0.35

1.9

40

12

31.7

9

9

5 – 50

15.9

42.8

30 - 130

10.4

56.5

26.7

52.2

3

3

5 – 50

30.2

112

30 -120

9

50 –
500

124

271

85 - 650

8.1

258.7

60.14

0.87

160

7

9

- : No data / untested
All concentrations refer to dry matter
LOQ) = Limit of Quantification;
N>LOQ: number of samples with levels over LOQ;
Quality criteria are described in detail in Box 8.2.
Information on the corresponding survey is provided in Table 8.7

(1)

PeterGaz .2006. Nord Stream Offshore Gas Pipeline Project (Russian Sector) Volume 8. Book 1. Offshore
Section. Part 1. Environmental Impact Assessment, OOO PETERGAZ, Doc. No. 36/07-01- ТEO-OOS-0801(1)-S3.
th

(2)

A 90 percentile data analysis limits the influence of outliers in the data set.

(3)

PeterGaz. 2006. Nord Stream Offshore Gas Pipeline Project (Russian Sector) Volume 8. Book 1. Offshore
Section. Part 1. Environmental Impact Assessment, OOO PETERGAZ, Doc. No. 36/07-01- ТEO-OOS-0801(1)-S3.
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All maximum and 90th percentile trace metal concentrations exceed the OSPAR EAC lower
values, and in the case of lead and mercury, the upper values. With the exception of chromium
and arsenic, metal 90th percentile concentrations also exceed Canadian TELs (that is the level
at which ecological effects may start to occur). Mercury concentrations exceed the PEL, i.e. the
level at which ecological effects are probable.
The levels of the heavy metals across ESR I appear to be consistent with previous data
collected in proximity to the Russian landfall (refer to Atlas Maps GE-8 and GE-17).
No data were available on organic pollutants in the seabed of the Portovaya Bay area.

Box 8.4

Values/sensitivities of the seabed of Ecological Sub-Region I

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each
seabed resource or receptor within ESR I, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Seabed structure
and processes

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Contaminants

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Seabed

Commentary:
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Seabed structure and processes. In view of the shallow nature of Portovaya Bay, the
overall sediment composition is naturally affected by frequent storms occurring
throughout the year and recurring ice gouging. At the scale of the wider ecosystem, the
geomorphologic processes that shape the seabed are resistant to change beyond the
natural variability experienced
Contaminants. The level of sediment contamination observed in the bay reflects many
years of anthropogenic influence, in particular from influxes of pollutants from the Neva
estuary. Contaminant levels also reflect the overall sediment composition, with many
contaminants bound to the sediment. In the context of the project activities under
consideration, contamination levels are not prone to change to the extent that wider
ecosystem functions or services are compromised
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8.7.3

Plankton in ESR I
Phytoplankton
In spring, concentrations of chlorophyll-a above 20 mg/m³ have been recorded in ESR I,
indicative of phytoplankton blooms. In the eastern Gulf of Finland, both primary productivity and
biomass of auto- and heterotrophic organisms are on a higher level compared to the western
Gulf. Through a predominantly westerly transport, ESR I is likely to receive nutrients from the
River Neva and waste waters from the St. Petersburg region (NW Russia) (1).
Surveys carried out in the Russian sector measured 1.3 to 7.6 million cells/l and 0.2 to 2.2 g/m³
in abundance and biomass respectively (2). High figures were reported in Portovaya Bay and
adjacent waters. Bloom forming filamentous cyanobacteria Nodularia, Anabeana and
Aphanizemon constituted a considerable portion of this biomass (3).
Zooplankton
Portovaya Bay and the adjacent waters are characterised by a high abundance of freshwater
species of zooplankton, as a result of fresh water input from Vyborg Bay. In ESR I the
zooplankton community is dominated by copepods, cladocerans in Portovaya Bay, with species
including Eurytemora hirundoides and E. Affinis. Outside of Portovaya Bay, Rotifera species
dominate the community(4),(5).
Species composition, abundance and structure vary substantially as a result of salinity,
temperature and water dynamics. The relatively shallow waters of Portovaya Bay heat up
considerably in summer, which determines the productivity.
Brackish waters and marine species dominate in the open gulf areas. Brackish water species
include Synchaeta baltica, S. monopus, Podon polyphemoides and Limocalanus grimaldii,
Eurytemora hirundoides. The marine zooplankton community is dominated by a small number of
species including Podon leuckarti, Evadne nordmanni and Microsetella norvegica.

(1)

Pitkänen, H. and Tamminen T. 1995. Nitrogen and phosphorus as production limiting factors in the estuarine
waters of the eastern Gulf of Finland. Mar. Ecol. Prog. Ser.129, 283–294.

(2)

PeterGaz. 2006. Nord Stream Offshore Gas Pipeline Project (Russian Sector) Volume 8. Book 1. Offshore
Section. Part 1. Environmental Impact Assessment, OOO PETERGAZ, Doc. No. 36/07-01- ТEO-OOS-0801(1)-S3.

(3)

PeterGaz. 2006. Nord Stream Offshore Gas Pipeline Project (Russian Sector) Volume 8. Book 1. Offshore
Section. Part 1. Environmental Impact Assessment, OOO PETERGAZ, Doc. No. 36/07-01- ТEO-OOS-0801(1)-S3.

(4)

Nord Stream 2009. Russian National EIA.

(5)

Golubkov, S.M. et al. 2003. Functional response of midsummer planktonic and benthic communities in the Neva
Estuary (eastern Gulf of Finland) to anthropogenic stress. Oceanologia 45(1): 53-66.
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Box 8.5

Values/sensitivities of the plankton in Ecological Sub-Region I

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
plankton within ESR I, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Phytoplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Zooplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Plankton

Commentary:


8.7.4

Plankton is normally highly abundant in the water column. Its composition will vary with
season, depending in part on the availability of nutrients and prey species as well on
the life cycle of the different species. Plankton can be considered insensitive to local
interventions of the seabed on account of the high number of offspring produced by
marine organisms and large-scale dispersal characteristics

Benthos of ESR I
Macrophytes
Forty-five species of vascular plants and nine algae species were found in Portovaya Bay within
ESR I during the autumn 2005 and spring 2006 Russian benthic surveys (see Section 8.6.3) A
total of four different communities can be distinguished.
Macroalgae are found in waters of up to 2 metres depth in the eastern Gulf of Finland,
dominated by green filamentous species (for example Cladophora glomerata), a highly
opportunistic species that thrives in nutrient rich environments.
The deepest part of the bay where submergent vascular plant community such as pondweed,
Potamogeton pectinatus are found is 2.5 metres. Approximately 30% of the shallow (10 to 20
centimetres depth) area of the bay is covered in P. pectinatus beds. Several other species
including filiform pondweed P filiformis and the clasping-leaved pondweed P.perfoliatus are
associated with these beds. Macrophyte beds develop during July to September. Stands of
emergent vascular plants include the common reed, Phragmites australis and the bulrush
Scirpus tabernaemontani are found closer to the Russian shore.
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Zoobenthos
As mentioned in Section 8.6.3, the benthic zoobenthos surveys for ESR I were carried out
separately to those for the rest of the proposed pipelines’ route. Russian surveys were carried
out in 2005-2006 (1). Nineteen stations (G1-G19) were surveyed in October 2005 and these
same stations were again surveyed in June and August 2006, along with an additional seven
stations See Figure 8.26 below (Altas Maps BE-08a) for the locations of these station and
Figure 8.12 for a summary of the stations surveyed that fall in ESR I.

Figure 8.26

(1)

Location of Sample Stations in Russian Waters. ESR I is shown by a yellow
line(2)

Dansk Biologisk Laboratium. 2008. Macrozoobenthos along the Nord Stream Pipeline in the Gulf of Finland
characterised on the basis of Russian data from 2005 and 2006. Final Report May 2008.

(2)
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See Atlas Map BE-8a for a larger version and legend.
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Three samples were collected at each station in the pipelines’ corridor, on the centreline of the
proposed route and at 300 metres to the north and south at right angles to the proposed
alignment.

Table 8.12

Summary of zoobenthos sampling stations in eastern section of ESR I

Issue

October 2005

June 2006

August 2006

Total stations sampled during
Russian benthic surveys

19

26

26

Station Names

G1- G19

G1-G26

G1-G26

Stations that fall in ESR I

G1-4, G11-15, 17

G1-4, G11-15,
17, 20

G1-4, G11-15, 17, 20

Stations G1, G11, G12, G13, G14 and G15 have been referred to as the ”Landfall” stations as
these stations are closest to the landfall. In terms of abundance, the zoobenthic communities at
these stations were dominated by oligochaetes with nematodes and crustaceans also
contributing significantly to total abundance. Average abundances ranged from 136 to 333
individuals/m². Table 8.13 details the zoobenthic groups and the number of species identified in
ESR I during the Russian surveys (1). No species-specific data are available from these surveys
and subsequently analyses were based on abundance and biomass of Oligochaeta,
Chironomidae, Crustacea, Mollusca and Nematoda (2) when carried out by DBL.

Table 8.13

Zoobenthos groups and number of Species in ESR I

Group

No of species

Species Identities

Oligochaeta

2 species

Unknown

Chironomidae (larvae)

2 species

Unknown

Crustacea

2 species

Pontoporeia affinis- Amphipod
Saduria (Mesidothea) entomon- Isopod

Mollusca

1 species

Macoma balthica- Bivalve

Nematoda

Not identified to
species level

Unknown

Polychaeta

Unknown

Unknown

(1)

Dansk Biologisk Laboratium. 2008. Macrozoobenthos along the Nord Stream Pipeline in the Gulf of Finland
characterised on the basis of Russian data from 2005 and 2006. Final Report May 2008.

(2)

Dansk Biologisk Laboratorium. 2008. Macrozoobenthos along the Nord Stream Pipeline in the Gulf of Finland
characterised on the basis of Russian data from 2005 and 2006. Final Report, May 2008.
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Nematodes were recorded only in the October 2005 survey, and at this time polychaetes were
absent from samples. Zoobenthic abundance ranged from 2 to 649 individuals/m². Biomass
ranged from 0 to 37.59 g/m² however, in general the total biomass was very low. Three
exceptions where biomass was high were at landfall station G12, where the biomass of molluscs
was high in 2005, and stations G2 and G17 slightly further offshore where the biomass of
crustaceans was high both in October 2005 and spring 2006.
Benthic results from the surveys suggest that the zoobenthic community in ESR I is speciespoor. It is evident that the abundance and diversity of zoobenthos in this ESR is lower than that
of other zoobenthic communities found in the Baltic Sea. In addition, analysis of the data found
that in ESR I abundance and biomass are not closely correlated with depth.
Cluster dendrograms and MDS ordination plots of the 2005 and 2006 survey data showed that
the communities at the ”landfall” stations in ESR I tended to have a higher level of similarity to
each other than to the ”offshore” stations. The difference between the ”landfall” and “offshore“
stations was statistically significant in the October 2005 survey, but not in the June and August
2006 surveys. There was a moderately high degree of similarity between samples from the two
groups.
Comparison of the October 2005, June 2006 and August 2006 found that there is a fairly high
degree of similarity (>45 percent) between the majority of the samples (Figure 8.27). There are
also numerous examples of samples from different seasons having very similar community
compositions. There is some evidence that the community at individual stations changed
between October 2005 and June 2006 but the community composition across the region the
community composition was broadly similar in all three seasons.
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Figure 8.27

(1)

Cluster dendrogram (top) and MDS plot (bottom) showing the relative
similarities of samples collected during different seasons in the Russian
EEZ (1)

Dansk Biologisk Laboratium. 2008. Macrozoobenthos along the Nord Stream Pipeline in the Gulf of Finland
characterised on the basis of Russian data from 2005 and 2006. Final Report May 2008.
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On the basis of the survey results, it is not possible to differentiate between distinct zoobenthos
communities. The communities are largely dominated by oligochaetes, larvae of chironomidae,
amphipods (Pontoporeia affinis and Pontoporeia femorata) and the bivalve Macoma balthica
and the isopod Saduria entomon. The abundance of these species varies from year to year
owing to fluctuations in salinity, dissolved oxygen and sediment organic matter.
While the bivalve Macoma balthica has a moderate sensitivity to seabed disturbance, many
oligochaetes, Nematodes and chironomid larvae are opportunists adapted to muddy oxygen
poor sediments and their sensitivity to disturbance is anticipated to be low (1).
The survey only covered softbottom communities which appear to be the dominant group along
the pipelines’ route. Where different habitats are present, for instance local macroalgal beds,
near reed beds or in pondweed, one can expect a different community to be present, dominated
by grazing amphipods Gmelinoides fasciatus and Asellus aquaticus and a variety of snails
including Anisus vortex, Planorbis planorbis and Teodoxus fluviatilis. In areas in the Neva Bay
east of ESR I, populations of the zebra mussel, Dreissena polymorpha have been observed (2).
This species is likely to be present in Portovaya Bay near the landfall.

(1)

Dansk Biologisk Laboratium. 2008. Macrozoobenthos along the Nord Stream Pipeline in the Gulf of Finland
characterised on the basis of Russian data from 2005 and 2006. Final Report May 2008.

(2)

Berezina N. A., Tsiplenkina I. G., Pankova E. S., Gubelit J. I. 2007. Dynamics of invertebrate communities on the
stony littoral of the Neva Estuary (Baltic Sea) under macroalgal blooms and bioinvasions. Transit. Waters Bull. 1,
65-76.
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Box 8.6

Values/sensitivities of the benthos of Ecological Sub-Region I

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
benthos of ESR I, highlighting any seasonal variation.

Benthos
Macroalgae and
aquatic
vegetation
Filamentous
algae
Emergent
vascular plants
Submerged
vascular plants
Zoobenthos
Soft-bottom
community

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Commentary:
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The macroalgal community dominated by the green filamentous alga Cladophora
glomerata is of low sensitivity on account that it is thriving in nutrient rich environments.
It is considered of low sensitivity to environmental change owing to its widespread
abundance and rapid proliferation
Submerged vascular plant community, dominated by pondweed, and the emergent
vascular plant community, dominated by common reed and bulrush, are common in
shallow waters in the area and along much of the Baltic. The species in this community
are not considered sensitive
The soft-bottom zoobenthos community is widely distributed throughout the area. The
species are tolerant of poor oxygen conditions and fluctuations in salinity. Many of the
species present are considered opportunistic species that readily recover in an area
following disturbance. The populations of representative species of this community are
not declining in ESR I. Consequently, the sensitivity is considered low
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8.7.5

Fish of ESR I
As described in Section 8.5.4, salinity has a major influence on species richness within the Gulf
of Finland; marine species gradually disappear towards the less saline eastern area of the
pipelines’ route within which ESR I lies. The species that are most commonly found in this area
are freshwater species which are usually found further inland in other parts of Europe.
The most common species found in ESR I are roach (Rutilus rutilus), common bream (Аbramis
brama) and perch (Perca fluviatilis). They inhabit waters no more than 20 metres deep with
salinities up to 3 psu. Species richness and abundance generally decreases with depth, as most
species prefer to occupy the shallows closer to shore. Fishing pressure in ESR I has historically
been relatively low.
Roach was the most common species recorded during a survey conducted in 1998 within ESR I.
Adults inhabit slow-flowing or still, muddy waters and the brackish water population in the Baltic
Sea are anadromous (1). Roach feed on insects, crustaceans, molluscs, and plants. Roach
spawn in April amongst vegetation in shallow coastal waters or up rivers. Common bream
usually inhabit still and slow-moving waters where they travel in large shoals and feed on insect
larvae, worms, and molluscs. Spawning takes place May and June among dense vegetation,
often in shallow water and at night.
Perch are normally found lying close to, or amongst, obstacles in the water and are common in
some of the brackish waters of the Baltic Sea. Perch are a predatory species; juveniles feed on
zooplankton, bottom invertebrate fauna and other perch fry while adults feed on both
invertebrates and fish including stickle-backs, other perch, roach and minnows. Perch spawn in
May and June and the eggs are generally unpalatable to other fish and therefore tend not to
suffer from fish predation. Eggs grouped in white ribbons up to 1 m long are found over
submerged objects.
Other freshwater species include pike (Esox lucius), ide (Leuciscus idus), bleak (Alburnus
alburnus), white bream (Blicca bjoerkna), vimba (Vimba vimba), ziege (Pelecus cultratus),
zander (Stizostedion lucioperca) and ruffe (Gymnocephalus cernuus). Diadromous (2) species of
fish include smelt (Osmerus eperlanus) and river lamprey (Lampetra fluviatilis). In total a survey

ENG

(1)

Fish that migrate from the sea to fresh water to spawn.

(2)

Fish that migrate between fresh and salt waters and vice versa.
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conducted in the coastal areas of the Gulf of Finland in 1998 identified 13 species of fish in this
region of the Baltic Sea(1). The densities of fish are generally greater in coastal areas.
The pelagic species Baltic herring (Clupea harengus) may be encountered in low densities in
this region, but cod and sprat and the majority of other marine fish tend to be found in more
saline regions of the Baltic Sea, due primarily to the development of eggs being unviable in
salinities less than 6 psu (2). Important fish habitats in this area are shallow macrophyte-rich
bays, rocks and the estuaries of rivers and creeks. Most of the species that are commonly found
in ESR I are considered low priority species for conservation action according to HELCOM.
However, the river lamprey (Lampetra fluviatilis), a diadromous species, is listed in Annexes II
and V of the EC Habitats Directive and is included as a high priority species on the HELCOM list
of threatened and / or declining species (3). Atlantic salmon (Salmo salar) are also an Annex II
and HELCOM high priority species. Atlantic salmon are not common in ESR I but may pass
through during their spawning migration, which peaks in June.
The Baltic Sea population of river lamprey is considered to be of global importance and is
sensitive to human activity. A high proportion of the global population occurs in ESR I. River
lampreys migrate from the sea to their spawning rivers in autumn. They spawn in May and June
in pre-excavated pits in river beds, after which the adults die. River lamprey is a keystone
species which feeds on other fish including herring, cod, roach and salmon, and is an important
food source for seabirds, shorebirds and perch(4),(5).

(1)

Lappalainen, A., Shurukhin, A., Alekseev, G. and Rinne, J., 2000. Coastal-fish communities along the Northern
coats of the Gulf of Finland, Baltic Sea: Responses to salinity and eutrophication. International Reviews in
Hydrobiology, 85. 687-696.

(2)

Lappalainen, A., Shurukhin, A., Alekseev, G. and Rinne, J., 2000. Coastal-fish communities along the Northern
coats of the Gulf of Finland, Baltic Sea: Responses to salinity and eutrophication. International Reviews in
Hydrobiology, 85. 687-696.

(3)

Helsinki Commission. 2007. HELCOM Lists of threatened and/or declining species and biotopes/habitats in the
Baltic Sea area. Baltic Sea Environmental Proceedings, No. 113.

(4)

Helsinki Commission. 2007. HELCOM Red list of threatened and declining species of lampreys and fishes of the
Baltic Sea, Baltic Sea Environmental Proceedings No. 109.

(5)

Vladykov, V.D. 1984. Petromyzonidae. p. 64-67. In P.J.P. Whitehead, M.-L. Bauchot, J.-C. Hureau, J. Nielsen, and
E. Tortonese (eds.) Fishes of the north-eastern Atlantic and Mediterranean. UNESCO, Paris. vol. 1.
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Box 8.7

Values/sensitivities of the fish of Ecological Sub-Region I

Various criteria are used to determine the value/sensitivity of a resource or receptor including,
amongst others, resistance to change, adaptability and rarity (refer to Section 7.5 for further
explanation). The matrix below summaries the details of the value/sensitivity allocated to the fish
species assemblages of ESR I, highlighting any seasonal variation.

Fish
Freshwater fish
species
Pelagic species
Diadromous
species

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

High

Low

Low

High

High

High

Low

Commentary:


The fish community in ESR I is dominated by freshwater species. The populations are not
under threat. On account of their widespread distribution throughout ESR I, freshwater
species are considered of low sensitivity with the exception of the months of May and June
when roach and perch are known to spawn



Pelagic species only comprises low densities of Baltic herring. Spawning success is limited
in view of the low salinity of the water. The sensitivity is consequently low



The populations of river lamprey and Atlantic salmon that both spawn in rivers and spent
their adult life in the Gulf of Finland, and possibly also in Portovaya Bay, are listed in Annex
II of the EU Habitat Directive. The river lamprey is also included as a high priority species on
the HELCOM list of threatened and/or declining species. Consequently, both species are
considered of high sensitivity during their migratory periods

8.7.6

Birds of ESR I
The area in the vicinity of the land fall of the pipelines in ESR I is characterised by shallow water
with depths between 0 and 50 metres. As discussed in Section 8.6.5, the Gulf of Finland is an
important breeding and feeding ground for waders and seabirds and supports internationally
important numbers of migrants. The ecological value outside the breeding and migration period
is rather low due to the extent of ice cover (refer to Atlas Map ME-2). The baseline description
and evaluation considers known Important Bird Areas (IBA) within a 25 kilometres zone around
the pipelines. A review of the bird species inventory of areas in excess of 25 kilometres has also
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been undertaken in order to identify species with large foraging ranges such as gulls and some
terns in order to evaluate impacts on these species. The baseline description on seabirds
focuses on Important Bird Areas (IBA) and wetlands of international importance designated
under the Ramsar Convention on Wetlands and also provide a description of habitats of
importance for birds during different stages of their life cycle.
Designated Sites
The following Important Bird Areas and Ramsar sites supporting important populations of birds
are passed by the Nord Stream pipelines in ESR I:


Important Bird Area Berezovye Islands IBA RU044



Ramsar Site Berezovye Islands 3RU027



Important Bird Area Dolgy Reef Island and Bolshoy Fiskar Archipelago IBA RU224



Ramsar Site Kirkon-Vilkkiläntura Bay 3FI022



Important Bird Area Itäinen Suomenlahti National Park FI072



Russian Nature Protection Area Ingermanlandsky



Important Bird Area Kirkon-Vilkkiläntura Bay FI073

Important Bird Areas often contain Special Protection Areas and Special Areas of Conservation
which are described in detail in Chapter 10.
The Berezovye Islands IBA, located approximately 15 kilometres to the east of the pipelines,
consists of a large number of islands with highly indented shores characterised by inlets, bays
and channels (1). This conservation site is the second largest within the 25 kilometres radius
around the pipelines covering an area of 12,000 ha. Pine forests cover the majority of these
islands. Other habitats include mires and reed beds which provide ideal habitat for migratory
birds such as divers and grebes. The Berezovye Islands are especially important for staging
birds in spring as they lie along a major waterfowl migration route. Species composition consists
of divers (Gaviidae), grebes (Podecepedidae), swans (Cygnus spp.), geese (Anser, Branta
spp.), dabbling ducks (Anatini) and diving ducks (Aythya, Somateria et al.), Charadriidae, gulls
(Laridae) and terns (Sterninae). The islands and surroundings support 44 bird species currently
listed in the Russian Red Data Book and the Red Data book of the Baltic region from which 26
breed on the islands.
(1)

RAMSAR. Information Sheet on Ramsar Wetlands. http://www.wetlands.org/reports/ris/3RU027en.pdf (accessed
September 16, 2008).
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The Berezovye Islands qualify for the selection as a Ramsar site due to the presence of large
populations of waterfowl including species listed in Annex I of the EC Birds Directive. Areas of
shallow water provide important habitat for the large numbers of geese, diving and dabbling
ducks, swans and waders (Charadriiformes) from which areas of deeper water are of particular
importance for benthos feeding species of gulls and terns such as black-headed gull and Arctic
tern. Black-headed gulls are the most numerous within this area.
The Dolgy Reef Island and Bolshoy Fiskar Archipelago, is located in close proximity (4
kilometres) to the west of the pipelines. It provides an important breeding ground for terns and
gulls. Five species (little gull (Larus minutus), common tern (Sterna hirundo), Arctic tern (Sterna
paradisea), Caspian tern (Sterna caspia) and black tern (Chlidonias niger)) are listed on Annex I
of the European Birds Directive.
Kirkon-Vilkkiläntura Bay, located 25 kilometres to the west of the pipelines off the Russian coast,
is a representative example of near-natural wetland and consists of a sheltered sea bay which
includes areas of open water and extensive reed beds to the east of the site which are an
important habitat for a variety of birds (1). The western part of the site supports extensive sedge
meadows bordered by wet woodland. Seven species, listed on Annex I of the EC Birds
Directive (2), breed on this wetland site and three species are listed in the Finnish Red Data
Book. Reedbeds and wet grassland are important breeding and foraging habitats for some of
these species including marsh harrier (Circus aeruginosus), bittern (Botaurus stellaris),
Slavonian grebe (Podiceps auritus) and great reed warbler (Acrocephalus arundinaceus).
Kirkon-Vilkkiläntura Bay is an important staging site for waterfowl such as whooper swans
(Cygnus Cygnus), Bewick’s swan (Cygnus columbianus), smews (Mergus albellus) and large
numbers of ducks. For Bewick’s swans this is the most important site in Finland.
Ruffs (Philomachis pygnax) and wood sandpiper (Tringa glareola) also occur during the spring
migration period and the shallow waters fringing this bay are important feeding grounds for
theses species which are protected under the EC Birds Directive listed in Annex I (3).
The Itäinen Suomenlahti National Park, which includes a Natura 2000 site, covers an area of
520 ha of outer archipelago covering the whole north-east part of the Gulf of Finland. This area
is located 25 kilometres to the west of ESR I and is described more fully in Chapter 10. The site
comprises extensive areas of open sea scattered with several large and forested islands, and

(1)

RAMSAR. Information Sheet on Ramsar Wetlands. http://www.wetlands.org/reports/ris/3FI022_RISen05.pdf
(accessed September 16, 2008).

(2)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).

(3)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).

ENG

557

numerous small, rocky islets. There are some remarkable submerged ridges in the area, and,
more importantly for the avifauna, extensive spawning areas of the Baltic herring.
The area holds the largest population of lesser black-backed gull (Larus fuscus) in Finland, and
also is important for other archipelagic species such as razorbill (Alca torda) and black guillemot
(Cepphus grylle). During spring migration hundreds of thousands of Arctic ducks stop over
within the Park. The breeding bird inventory of this site includes three species listed on Annex I
of the EC Birds Directive (Arctic tern (Sterna paradisea), barnacle goose (Branta leucopsis) and
Caspian tern (Sterna caspia)). The latter species is also listed on the HELCOM list of threatened
species (1). The rocky islets are of particular importance for breeding gull, terns, razorbill and
guillemot. Important foraging habitat for breeding birds comprises areas of shallow water for
waders and benthos feeding ducks, while areas of deeper water provide important foraging
habitat for gulls, razorbills and guillemots. Important breeding habitat for protected species
within ESR I comprise rocky islet, reedbeds and wet grassland within the Important Bird Areas
of the Berezovye Islands.
The majority of seabirds within Kirkon-Vilkkiläntura Bay and Itäinen Suomenlahti National Park
feed within areas of shallow water, while areas of deeper water are of particular importance for
razorbills, guillemots and gulls. Herring spawn provides an important food resource.
Key Species and Populations
In the marine and coastal areas surrounding ESR I, 23 bird species are listed in Annex I of the
EC Birds Directive as requiring special conservation measures (2). These are set out below in
Table 8.14.

(1)

Helsinki Commission. 2007. HELCOM list of threatened and/or declining species and biotopes/habit in the Baltic
Sea area. Baltic Sea environmental Proceedings. No. 113.

(2)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).
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Table 8.14

Annex I species found in ESR I and surrounding areas (1)

Species

Scientific name

Status

Arctic tern

Sterna paradisea

Breeding

Barnacle goose

Branta leucopsis

Passage, Breeding

Bewick’s swan

Cygnus bewickii

Passage

Bittern

Botaurus stellaris

Breeding

Black tern

Chlidonias niger

Breeding

Black-throated diver

Gavia arctica

Passage

Caspian tern

Sterna caspia

Breeding, Passage

Common tern

Sterna hirundo

Breeding

Corncrake

Crex crex

Breeding

Crane

Grus grus

Breeding

Lesser White-fronted Goose

Anser erythropus

Passage

Little gull

Larus minutus

Breeding

Marsh harrier

Circus aeruginosus

Breeding

Osprey

Pandion haliaetus

Breeding

Red-throated diver

Gavia stellata

Passage

Ruff

Philomachis pgnax

Passage

Short-eared Owl

Asio flammeus

Breeding

Slavonian grebe

Podiceps auritus

Breeding

Smew

Mergus albellus

Breeding, Passage

Spotted crake

Porzana porzana

Breeding

White-tailed eagle

Haliaeëtus albicilla

Passage, Breeding

Whooper swan

Cygnus cygnus

Passage, Breeding

Wood sandpiper

Tringa glareola

Passage

A number of Annex I species breed on Dolgy Reef Island and Bolshoy Fiskar Archipelago, in
close proximity to the pipelines’ route. These include the common tern (Sterna hirundo), Arctic
tern (Sterna paradisea), Caspian tern (Sterna caspia), black tern (Chlidonias niger) and little gull
(Larus minutus). Rocky and / or sandy shores and open ground are important breeding habitats
for the majority of theses species and forage predominantly on fish.
Further species of note comprise typical wetland birds which often breed and forage in reed
beds and wet grassland in the vicinity of open shallow water. The area of Kirkon-Vilkkiläntura
Bay supports important breeding sites for these species, and species of note include bittern
(Botaurus stellaris), marsh harrier (Circus aeruginosus), Slavonian grebe (Podiceps auritus) and
whooper swan (Cygnus cygnus).
(1)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).
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White tailed eagles (Haliaeëtus albicilla) are known to breed to the north east of the pipelines
which is the only known site in close vicinity to the pipelines (see Figure 8.28). As shown in
Table 8.14, the species is listed in Annex I of the EC Bird Directive. Large concentrations of this
species also occur within area of Åland Islands. In 2000 to 2005 further three nesting sites were
found on Seskar Island and Lipovo in Russian waters (see Figure 8.28). Between the period
1970 and 1990, white-tailed eagles were not common breeders in the Gulf of Finland. After that,
the population has increased slowly (1). However, the breeding population on the Finnish side
still is less than 10 pairs. It will surely increase in the future, because many immature individuals
are now trying to find suitable territories, see Figure 8.28.

Figure 8.28

The distribution of white-tailed eagle (H.albicilla) in Finland and Russian
Karelia in the late 1990s (2). The red dots indicate atlas quadrants with
evidence of white-tailed eagle breeding

Annex I species found on the Berezovye islands include the red throated diver, black throated
diver, whooper swan, barnacle goose and dunlin.

(1)

Stjernberg, T., Koivusaari, J., Högmander, J., Ollila, T. & Ekblom, H. 2005. Suomen merikotkat 2003-2004 – kanta
vahvistuu edelleen. Linnut vuosikirja 2004: 14-19.

(2)

Stjernberg, T., Koivusaari, J., Högmander, J., Ollila, T. & Ekblom, H. 2007. Population trends and breeding
success of the white-tailed eagle Haliaeëtus albicilla in Finland, 1970-2005. In: Status of raptor populations in
eastern Fennoscandia. Proceedings. Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 810, 2005.
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Breeding
All sites as listed above are important for breeding seabirds. The archipelago of the Gulf of
Finland is an important breeding ground for the water and seabirds of the Baltic Sea. As stated
above, the northern section of Itäinen Suomenlahti National Park is located to the west of ESR I.
The park is an important area for 27 species of breeding birds (1). These include the common
tern, Caspian tern and arctic tern, razor bill and black guillemot. Important breeding sites for
terns are also located on Dolgy Reef Island and Bolshoy Fiskar Archipelago. The Berezovye
Islands to the east of ESR I provide important breeding area for 15 species including dunlin
(Calidris alpina), common gull (Larus canus), Arctic tern and black tern.
Wintering
The eastern Gulf of Finland gets an ice cover every year (2) (refer to Atlas Maps ME-1 and ME2). The maximum ice cover is normally reached in late February or in March. The fact that the
coastal waters regularly freeze over in winter makes ESR I and the surrounding area of limited
importance as a wintering area.
Passage
The pipelines in ESR I cross a major waterfowl migration route and which is used by over 30
species in large numbers. Species of note in ESR I include red throated diver, black throated
diver, Bewick’s swan (Cygnus columbianus), whooper swan (Cygnus Cygnus), barnacle goose
(Branta leucopsis), brent goose (Branta bernicla), tufted duck (Aythya fuligula), goldeneye
(Bucephala clangula), common scoter (Melanitta nigra), red-breasted merganser (Mergus
serrator), little stint (Calidris minuta), curlew (Numenius arquata), little gull (Larus minutus),
common tern and arctic tern. The number of birds migrating through the Gulf of Finland in spring
(particularly May) is of international significance. Kirkon-Vilkkiläntura Bay is used by Bewick’s
swan, whooper swan, white tailed eagle (Haliaeetus albicilla), greater spotted eagle (Aquila
clanga), great snipe (Gallinago media) and Caspian tern during migration. Dolgy Reef Island
and Bolshoy Fiskar Archipelago is used by common eider (Somateria molissima) and velvet
scoter (Melanitta fusca). The Berezovye Islands are especially important during the spring
migration (3). Approximately 20,000 to 30,000 swans including whooper swans and Bewick’s
swans and approximately 20,000 to 40,000 black-throated diver (Gavia arctica), migrate through
the area in spring. The total number of geese within this area reaches numbers of up to 300,000
(1)

Skov, H., Vaitkus, G., Flensted, K.N., Grishanov G., Kalamees, A., Kondra-tyev, A., Leivo, M., Luigujõe, L., Mayr,
C., Rasmussen, J.F., Raudonikis, L., Scheller, W., Sidlo, P.O., Stipniece, A., Struwe-Juhl, B. & Welander, B. 2000.
Inventory of coastal and marine Important Bird Areas in the Baltic Sea. BirdLife International, Cambridge. 287 pp.

(2)

Finnish

Maritime

Research

Institute.

Ice

conditions

in

the

Baltic

Sea.

http://www.fimr.fi/en/tietoa/jaa/jaatalvi/en_GB/jaatalvi/ (accessed September 24, 2008).
(3)

RAMSAR. Information Sheet on Ramsar Wetlands. http://www.wetlands.org/reports/ris/3RU027en.pdf (accessed
September 16, 2008).
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individuals. Diving and dabbling ducks comprise the most numerous group of bird species with
substantial numbers of black and velvet scoter, long-tailed duck, tufted duck and scaup. Twenty
eight species of waders (Charadriidae) also occur during migration and the adjoining areas of
shallow water provide important feeding grounds for theses species.

While waders together with barnacle geese and white-fronted geese mainly migrate straight
across the Gulf of Finland and continue towards the White Sea, sea ducks such as long-tailed
duck (Clangula hyemalis) and black scoter (Melanitta nigra) as well as some Brent goose and
divers roost somewhere in the open sea during their migration. It is therefore concluded that
there must be one or more roosting areas in the eastern Gulf of Finland from which birds depart
at sunrise. Large concentrations of the seabirds mentioned have been observed west of
Primorsk, and this sea area just in front of Kiperort Peninsula at Vyborg Bay is known to be an
important roost for theses species(1) (2) (see Figure 8.29).

ENG

(1)

Jari Kontiokorpi, pers. comm. 2007.

(2)

Putkonen, T. A. 1942. Kevätmuutosta Viipurinlahdella. Ornis Fennica XIX (2): 33-43.
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Figure 8.29

Important areas for migrating seabirds in ESR I (1)(2)

Gulls occur in large numbers during the autumn migration and reach between 1-1.5 million in
September and October (1). Black-headed gulls (Larus ridibundus), herring gull (Larus
argentatus), common gull (Larus canus) and lesser black-backed gull (Larus fuscus) comprise
the most numerous of the genus. The latter species is of particular note as it is listed on the
”HELCOM list of threatened and/or declining species and biotopes/habitats in the Baltic Sea” (2).

(1)

RAMSAR. Information Sheet on Ramsar Wetlands. http://www.wetlands.org/reports/ris/3RU027en.pdf (accessed
September 16, 2008).

(2)

Helsinki Commission. 2007. HELCOM Lists of threatened and/or declining species and biotopes/habitats in the
Baltic Sea area. Baltic Sea Environmental Proceedings, No. 113.
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Box 8.8 Values/sensitivities of the birds of Ecological Sub-Region I
Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below summaries the details of the value/sensitivity
allocated to the bird species assemblages of ESR I, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Breeding birds

Low

Low

Med

High

High

High

High

High

High

Med

Low

Low

Wintering birds

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Migratory birds

Low

Med

High

High

High

Low

Low

Low

High

High

High

Low

Birds

Commentary:


Breeding birds and migratory birds, present in ESR I, include a number of species that are
protected under EU legislation and appear on the HELCOM lists of threatened and/or
declining species and biotopes/habitats in the Baltic Sea area. Consequently, the
populations of these species are considered particularly vulnerable, or in other words highly
sensitive, during the seasons that they pass through or breed in the area

8.7.7

Marine Mammals of ESR I
In ESR I, there are three species of marine mammals that are known to exist or that have been
sighted in the ESR:


Harbour porpoise (Phocoena phocoena)



Ringed seal (Phoca hispida botnica)



Grey seal (Halichoerus grypus balticus)

Harbour Porpoise (Phocoena phocoena)
There have been no recorded sightings of harbour porpoise in ESR I in the 20th century (see
Figure 8.21 or Atlas Map MA-1), although harbour porpoises may occasionally be present in
the area according to the Baltic Sea Portal of the Finnish Maritime Institute (see Atlas Map MA2).
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Ringed Seal (Phoca hispida botnica)
ESR I is an important area for ringed seals with a large portion of the Baltic population residing
and breeding in Russian waters in the eastern reaches of the Gulf of Finland (see
Figure 8.22 or Atlas Map MA-3). Breeding takes place from mid- February to mid- March in the
open sea, where the seals can haul out on the ice (1). Peak moulting takes place on haul-outs
(that is, undisturbed rocks, islets and islands) from mid-April to the beginning of May.
Figure 8.22 shows the distribution of ringed seals in Russia.
There are several conservation areas designated in close proximity to the proposed pipelines
that include ringed seals in their basis of designation. One of these designated sites, the
Beryozovyye Islands lie within several kilometres from a ringed seal breeding area (see
Figure 8.22 or Atlas Map MA-3). This group of islands has been designated as a conservation
area and is important as it is one of the main ringed seal breeding areas when ice conditions are
suitable in winter. This conservation area lies approximately 15 kilometres southeast of the
proposed pipelines’ route.
Another of these designated sites is the proposed Ingermanlandsky National Park which
comprises of nine separate islands, some of which lie within 10 kilometres proximity of the
proposed pipelines’ route. The designation of this potential park has been proposed under
HELCOM partly to preserve ringed seal habitats.
Grey Seal (Halichoerus grypus balticus)
Grey seal colonies are known to exist throughout much of the Gulf of Finland and have colonies
around the Russian coastline within 20 km from ESR I (see Figure 8.24). They breed between
April and June. Pupping takes place on pack ice in between February and March. The grey seal
population in the Gulf of Finland has remained fairly steady in recent years, with 300 individuals
recorded in the area in 2005 (2).
As for ringed seals, this Ingermanlandsky National Park aims to preserve grey seal habitats
under its designation.
Table 8.15 provides a summary of the sensitivities (including seasonality) of each of the marine
mammals found in ESR I.

(1)

Noskov, G.A. (Ed.) 2002. Red Data Book of Nature of the Leningrad Region. Vol. 3. – Animals.

(2)

Halkka, A., Helle, E., Helander, B., Jussi, I., Karlsson, O., Soikkeli, M., Stenman, M. & Verevkin, M. 2005.
Numbers of grey seals counted in the Baltic Sea, 2000–2004. International conference on Baltic seals, 15–18
February Helsinki, Finland.
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Table 8.15

Summary of sensitivity (including seasonality) of marine mammals ESR I

Species

Sensitivity

Seasonality of Sensitivity

Ringed Seal (Phoca hispida
botnica)

Medium- as waters nearby
essential for breeding etc.

Mid- February to midMarch- Breeding
April- May - Moulting

Grey Seals (Halichoerus grypus
balticus)

Conservation area near
ESR I

May- June – Mating
Feb –March - Birthing

Box 8.9

Values/sensitivities of the marine mammals of Ecological Sub-Region I

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the marine
mammals of ESR I, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Ringed seal

Med

High

High

High

High

Med

Med

Med

Med

Med

Med

Med

Grey seal

Med

High

High

Med

High

High

Med

Med

Med

Med

Med

Med

Marine mammals

Commentary:


8.7.8

Both species of seal are listed as endangered by the IUCN, protected under EU
legislation and considered threatened by HELCOM. They are particularly vulnerable
during times of breeding and moulting

Nature Conservation Areas of ESR I
ESR I is a short section of the pipelines’ route which extends from the Vyborg landfall area
through the northeastern Gulf of Finland. As ESR I lies in the territorial waters of Russia, the
majority of nature conservation areas in ESR I are those designated as ”Protected areas in the
Russian part of the Baltic Sea”. While the pipelines’ route does not cross any protected areas in
ESR I, there are four nature conservation areas within 20 kilometres of the Nord Stream
pipelines’ route in ESR I which have the potential to be affected by the Project, as listed in Table
8.16 and illustrated on Atlas Maps PA-2 (Protected areas in the Russian part of the Baltic Sea),
PA-4 (Ramsar sites) and PA-5 (BSPAs). Distance to the pipelines’ route is taken as the closest
part of the nature conservation area to the route.
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Table 8.16

Nature conservation areas located within 20 kilometres of the pipelines in
ESR I

Nature Conservation
Areas

Designation

Distance to
Pipelines
(km)

Ingermanlandskiy islands- Protected areas in the Russian part of the Baltic Sea 0.5
Skala Hally
Ingermanlandskiy
islands– Bolshoy Fiskar

Protected areas in the Russian part of the Baltic Sea 3

Prigranichnyy

Protected areas in the Russian part of the Baltic Sea 7

The Beryozovyye Islands

Protected areas in the Russian part of the Baltic
Sea,
Ramsar

15

A description of each of these sites, and the interests for which they have been designated, is
given below (1).
Ingermanlandskiy Islands Nature Reserve
Nine islands in the Russian EEZ comprise a proposed strict nature reserve called
Ingermanlandskiy. The Leningrad region has approved the designation, but a final decision from
the federal government and funding for concrete measures are pending. The four southernmost
islands are part of a reef structure stretching from Estonia to Gogland.
The nature reserve is designated for:


The preservation of a representative natural island environment in the Eastern Baltic



Support of biodiversity



The preservation of traditional migrating bird rest sites to maintain the functioning of the
migration passage from the White Sea to the Baltic Sea



The preservation of waterfowl (or the like) mass nesting places



The protection of rare and endangered species’ habitats

(1)
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Nord Stream AG & Ramboll, 2007, "Memo 4.3g - Protected Areas", Nord Stream AG, Zug, Switzerland.
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The preservation of critically endangered sea mammals (grey seal and ringed seal) habitat



The performance of Russian obligations as per environmental programs in the Baltic region
including creation of protected areas at the border with Finland and integration with the
BSPA system

The names of each island and the approximate distance of each to the pipelines’ route are
shown in Table 8.17.

Table 8.17

Ingermanlandskiy Islands and approximate distances to the Nord Stream
pipelines’ route

Ingermanlandskiy Islands

Distance to Pipelines’ Route (km)
Minimum (km)

Average (km)

Skala Hally

0.5

1

Bolshoy Fiskar

2.9

3.2

Dolgy Kamen

9

11

Kopytin

14.6

15.5

Virginy

16.8

18.6

Maly Tuters

28.5

33.3

Bolshoy Tuters

31.6

35.7

Seskar
Skala Virgund

34

38.4

38.6

43.3

The pipelines’ route passes Skala Hally Island at a distance of approximately 0.5 kilometres,
and passes Bolshoy Fiskar at a distance of approximately 3 kilometres. All of the other
Ingermanlandskiy Islands are approximately 9 to 39 kilometres from the pipelines’ route, at their
nearest points, as shown in Figure 8.30. Bolshoy Fiskar Archipelago and Skala Hally been
designated for the reasons listed above for Ingermanlandskiy Islands.
Bolshoy Fiskar Archipelago has a total area of approximately seven hectares. It is designated
for the breeding bird colonies that it supports, along with the associated foraging grounds. There
are colonies of great cormorants (Phalacrocorax carbo) and gulls and terns including blackbacked gull (Larus spp), Caspian tern (S.caspia), common tern (S. hirundo) and Arctic tern (S.
paradisaea). Other species include great merganser (Mergus merganser), black guillemot
(Cepphus grylle), eider duck (Somateria mollissima) and razorbill (Alca torda).
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Figure 8.30

Ingermanlandskiy Islands

Prigranichnyy Protected Area
Prigranichnyy is a regional nature reserve (5,825 ha) that encompasses coastline and
associated islands close to the border between Russia and Finland. The main purpose for the
designation of this nature reserve is as follows:

ENG



Support of biological diversity



Preservation of rare animal and plants included in Red Books of the Russian Federation,
Baltic region, Eastern Fennoskandia, Leningrad Region and specially protected objects in
Europe



Preservation of wetland bird resting places and flyways between the White Sea and the
Baltic Sea
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Bird species breeding in the Prigranichnyy Protected Area include black-throated diver (G.
arctica), barnacle goose (B. leucopsis), mute swan (C. olor), white-tailed scoter (M. deglandi)
and white-tailed eagle (H. albicilla). The grey seal (H. grypus) and the ringed seal (P. hispida)
are also protected in this region.
The pipelines’ route passes Prigranichnyy nature reserve at a distance of approximately 7 km at
its nearest point.
The Beryozovye Islands Protected Area/Ramsar Site
The Beryozovye Islands sanctuary is an archipelago of approximately 12,000 ha that consists of
a large number of islands and adjoining water areas in the Gulf of Finland. The area is also a
designated Ramsar site and is located approximately 15 kilometres to the east of the pipelines’
route. The coastline of these islands is jagged, characterised by bays, gulfs, channels and
shallow water areas. The Beryozovye Islands are protected because of their botanical interest
(the vegetation on the islands is dominated by pine trees, but also supports numerous rare plant
species) and because the shallow water areas, bays and straits between the islands serve as
important breeding sites and as staging sites for masses of waterfowl during their spring
migration. Species composition consists of divers (Gaviidae), grebes (Podecepedidae), swans
(Cygnus spp.), geese (Anser, Branta spp.), dabbling ducks (Anatini) and diving ducks (Aythya,
Somateria et al.), Charadriidae, gulls (Laridae) and terns (Sterninae).
In addition, the area south and west of the Beryozovye Islands serves as breeding grounds for
the ringed seal (Pusa hispida), the extent of which varies depending on the ice boundary but is
usually 6 to 10 kilometres to the south of Bolshoy Beryozovy Island. The Beryozovye Islands
also provide spawning and breeding grounds for fish, including important commercial species
like the Baltic herring (Clupea harengus membras) (see Section 8.5.4).
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Box 8.10

Values/sensitivities of the nature conservation areas of Ecological SubRegion I

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value sensitivity allocated to the nature
conservation areas of ESR I, highlighting any seasonal variation.

Nature
conservation
area

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

High

High

High

High

High

High

High

High

High

High

High

High

Commentary:
By virtue of their designation as nature conservation areas with some sort of legal
protection, these areas warrant special attention when the project is likely to affect the area
It should be understood that the mere designation of an area as a Natura 2000 site,
Biosphere reserve or Ramsar site, does not imply that activities cannot be planned within its
boundaries. This depends on the actual management plan in place which will vary from area
to area and whether the activities constitute a significant threat to the species or habitat
types for which the site has been designated as a Natura 2000 site, Biosphere reserve or
Ramsar site
In order to reflect the special status, all nature conservation areas are considered to be of
high value/sensitivity

8.8

Ecological Sub-Region II - the Gulf of Finland
The pipelines’ corridor within ESR II traverses southwest from the shallower depths of ESR I,
extending through the Gulf of Finland to KP 316 where the pipelines enter the Northern Baltic
Proper. The Gulf of Finland goes through periods of oxic conditions and hypoxia. During
hypoxia, ESR II will display the general characteristics of ESR III. The geographical context of
the pipelines’ corridor through ESR II is depicted in Figure 8.31.
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Figure 8.31

ESR II – the Gulf of Finland
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8.8.1

The Water Column of ESR II
Salinity
The salinity in ESR II increases from east to west in the Gulf of Finland. The surface salinity
varies from 5 ppt to 7 ppt in the western Gulf of Finland to about 0 ppt to 3 ppt in the east. The
bottom salinity in the western Gulf of Finland can typically reach values of 8 ppt to 9 ppt.
In the western Gulf of Finland, a halocline exists for most part of the year between depths of
some 60 to 70 metres (1). The existence of the halocline prevents vertical mixing of the water
body down to the bottom. Towards the east, the difference between surface and bottom
salinities decrease. The influence of river runoff is seen both in the long-term variations and in
the seasonal variations of salinity. This feature is typical along the whole Gulf of Finland where
the salinity has wide seasonal variations (2). In spring and summer, vertical salinity gradients are
evident in the eastern Gulf of Finland, with salinity increasing from approximately 1 ppt at the
surface to 4 ppt at 20 metres(3).
Water Temperature
The annual variation in surface water temperature in the Gulf of Finland generally follows air
temperature, which is the typical pattern for moderate latitudes.
Monitoring has shown that from January to March, the Gulf of Finland is almost entirely icecovered and the water temperature in the eastern Gulf of Finland is close to 0°С. The lowest
average monthly surface water temperature occurs in February to March. After the ice melts in
the Gulf of Finland in April to May, the surface water begins to heat up rapidly. Almost all coastal
stations in the eastern part of the Gulf record a water temperature shift from an average of 2°С
during April to 10°С in May. Water in the eastern Gulf of Finland continues to warm until late
July to early August, when the average monthly surface water temperature reaches a maximum
of 18 to 20°С. In autumn the surface layer gradually begins to cool. On average, the water
temperature ranges from 5 to 10°С at coastal stations in the eastern Gulf of Finland.
When the surface temperature becomes higher than the maximum density temperature, a
seasonal thermocline begins to form throughout the Gulf of Finland, except in the Neva Bight,
where mixing keeps the water mass vertically homogeneous.

(1)

Olsonen, R. 2006. FIMR monitoring of the Baltic Sea environment. Report Series of the Finnish Institute of Marine
Research No. 59. FIMR, Helsinki.

(2)

Alenius et al. 1998. The physical oceanography of the Gulf of Finland: a review. Boreal Env. Res. 3: 97–125.

(3)

PeterGaz. 2006. The North European Gas Pipeline Project. Offshore Sections (The Baltic Sea).Part 2, Book 1.
Section 1. Stage 2. Environmental Survey. Final Technical Report. Text of the Report. Russian EEZ and territorial
waters. PeterGaz, Moscow, Russia.
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Water temperature, like salinity, is subject to fairly significant short-term changes in the Gulf of
Finland (see Figure 8.12). One of the reasons for this variability is the coastal upwelling, which
plays an important role in the formation of the thermohaline structure of coastal waters.
Temperature gradients on the sea surface reach 0.5 to 1.0°С/kilometres (sometimes
4°С/kilometres), while the temperature drop between upwelling waters and the open Gulf of
Finland varies between 2 and 10°С (1). The average duration of the effect of a coastal upwelling
in certain months varies from 1 to 10 days, in most cases it is 1-4 days. After the weather
changes, the baseline distribution of water temperature along the coast is restored in about 2-3
days. Upwelling events lasting less than a few days occur when a thermocline lies fairly close to
the Gulf’s surface and wind direction changes rapidly. In these cases, upwelling events are
smaller in extent but exhibit more abrupt temperature contrasts.
Oxygen
Following the development of a halocline, oxygen depletion regularly occurs near the bottom.
The breakdown of stratification quickly improves bottom oxygen conditions. In sheltered coastal
bays along the northern and southern shore, strong sedimentation of organic detritus following
algal blooms together with restricted water exchange with the open sea regularly leads to poor
oxygen (O2) conditions.
The oxygen conditions in the deep waters of the Gulf of Finland are controlled by the influx of
degradable organic matter and the distribution and transport of waters from below the
permanent halocline into the Gulf of Finland(2).
Atlas Map WA-12 shows the levels of oxygen and hydrogen sulphide (H2S) in the bottom water
in May 2002 to 2005, based on data from ICES / HELCOM. Dissolved oxygen and H2S
concentrations measured in the Gulf of Finland during 2006 and 2007 (Figure 8.32) indicate
oxygen deficiencies in the deeper, central channel of the Gulf. However, the 2007
measurements do show a distinct increase in oxygen concentrations and a decrease in
hydrogen sulphide concentrations from the previous year.

(1)

PeterGaz. 2006. Nord Stream Offshore Gas Pipeline Project (Russian Sector) Volume 8. Book 1. Offshore
Section. Part 1. Environmental Impact Assessment, OOO PETERGAZ, Doc. No. 36/07-01- ТEO-OOS-0801(1)-S3
NORD STREAM AG, Doc. No. G-PE-LFR-EIA-101-08010100-03. PeterGaz, Moscow, Russia.

(2)

Raateoja, M. et al. 2005. Recent Changes in Trophic State of the Baltic Sea along SW Coast of Finland. AMBIO
Vol. 34 (3): 188-191.
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Figure 8.32

Oxygen and hydrogen sulphide concentrations in the Gulf of Finland nearbottom waters (2006/2007)(1)

Nutrients
The total recorded input of nitrogen to the Gulf of Finland in 2000 was approximately 130,000
tonnes (total input to the Baltic Sea was 1,009,000 te)(2). Despite declining phosphorous and
nitrogen external inputs to the Gulf of Finland, the concentration has not declined. In contrary, it
has mostly increased since the 1980s. This is probably due to high internal loads due to poor
oxygen conditions in the bottom-close waters (3).
Atlas Map WA- 13 illustrates the total nitrogen content 1 to 5 m beneath the waters surface at
selected HELCOM monitoring stations (summer/winter 2000 to 2005). Station ”1a” is located
within ESR II. Summer levels of total nitrogen have generally increased over the 2000 to 2005
period, reaching a peak of 0.44 mg/l in 2004 (June, July and August). Only one datum is
recorded for the winter level of total nitrogen during this period; approximately 0.15 mg/l in 2005.

(1)

Finnish Maritime Research Institute (FIMR). The Baltic Sea Portal of Finnish Maritime Research Institute.
http://www.fimr.fi/fi/itamerikanta (accessed October 21, 2007).

(2)

Helsinki Commission. 2005. Nutrient Pollution to the Baltic Sea in 2000. Baltic Sea Environment Proceedings No.
100, HELCOM, Helsinki, Finland.

(3)

Finnish Institute of Marine Research (FIMR). 2007. Monitoring of the Baltic Sea Environment. Annual Report 2006,
Finnish Institute of Marine Research.
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Atlas Map WA-14 illustrates the total phosphorous content 1-5m beneath water surface at
selected HELCOM monitoring stations (summer/winter 2000-2005). The total phosphorous
levels have again generally increased throughout this period, with a peak of 0.046 mg/l in 2004
(June, July and August). Only one datum is recorded for the winter level of total phosphorous
during this period; approximately 0.03 mg/l in 2005. The eastern Gulf of Finland consistently has
the highest summer total phosphorous levels in the Baltic Sea.
Processes determining nutrient concentrations in the Baltic are discussed in Section 8.5.31.
Metals
The following heavy metal maximum concentrations were recorded during the PeterGaz 2006
survey (1) in the near-bottom layer throughout the eastern extent of ESR II:


Manganese (0.0056 mg/l), nickel (0.0026 mg/l), cadmium (0.00022 mg/l) and arsenic were
recorded west of Sommers Island



Zinc (0.0062 mg/l), cobalt (0.0004 mg/l) and chromium (0.00082 mg/l ) east of Gogland
Island



Copper (0.0034 mg/l) and mercury (0.000029 mg/l) west of Gogland Island



Tin (0.00057 mg/l) and molybdenum (0.0013 mg/l) north-east of Sommers Island



Iron (0.0103 mg/l) near Gogland Island



Lead (0.0028 mg/l) south of Bolshoi Fiskar Island

Organic Pollutants
The concentrations of total hydrocarbons were slightly higher in the Gulf of Finland than those in
the adjacent waters.
Phenol concentrations above the Russian fisheries standard of 0.001 mg/l have been observed
east of Sommers Island at the eastern reaches of the ESR II.
The mean concentrations of the HCCH pesticide group in bottom waters was 0.06 ng/l, with a
maximum of 0.3 ng/l detected in the waters to the east of Gogland Island. The mean DDT

(1)

PeterGaz. 2006. Nord Stream Offshore Gas Pipeline Project (Russian Sector) Volume 8. Book 1. Offshore
Section. Part 1. Environmental Impact Assessment, PeterGaz, Doc. No. 36/07-01- ТEO-OOS-0801(1)-S3 NORD
STREAM AG, Doc. No. G-PE-LFR-EIA-101-08010100-03.
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concentration was 0.43 ng/l with a maximum of 1.13 ng/l found to the south of Maly Fiskar
Island.

Box 8.11

Values/sensitivities of the water column in Ecological Sub-Region II

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each water
column resource or receptor within ESR II, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Salinity

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Water temperature

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Oxygen

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Nutrients

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Metals

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Organic pollutants

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Water column

Commentary:



8.8.2

All ESR II water column parameters are of a low receptor sensitivity value throughout
the year. That is to say that the phenomena of interest are resistant to change beyond
the natural variation experienced on a year to year or seasonal basis. Ice and weather
conditions vary considerably over the year rendering the water column characteristics
largely inert to changes in the context of the project activities

The Seabed of ESR II
Data collection
The survey basis for the data used to describe the seabed of ESR II is summarised in Section
9.4.7.
Seabed Structure and Processes
In the Gulf of Finland, the sediment is mostly comprised of soft mud (see Atlas Map GE-2)
covering sand (Atlas Maps GE-2). The underlying geology in ESR II is comprised of
Precambrian crystalline basement (Atlas Maps GE-1). Sedimentation and re-deposition are
probable in this ESR (refer to Atlas Map GE-3).
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Contaminants
Trace Metals and Nutrients
Data gathered for both inorganic and organic parameters for ESR II, during the 2007 SGU
campaign, are displayed in Atlas Maps GE-22 and GE-23 and summarised in Table 8.18. The
locations of the sediment sampling stations through ESR II are shown in Atlas Map GE-30c.
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Table 8.18
Para-meter

ESR II sediment contaminant and nutrient data (1)

Canadian guidelines
(mg/kg)

Cr

Cd

As

5.6

-

0.02

0.01

0.15

4100

-

4.35

21.4

37.34

0.04

141.1

-

0.77

9.37

39.1

50

0.08

96

-

1.88

16.5

43

43

43

43

43

-

43

43

43

43

43

43

43

43

-

43

43

-

-

50 – 500

5 – 50

5 – 50

0.05 – 0.5

5 – 50

10 – 100

0.1 – 1

1 – 10

0.0012

-

-

124

30.2

15.9

0.13

18.7

52.3

0.7

7.2

-

0.0048

-

-

271

112

42.8

0.70

108

160

4.2

41.6

-

-

0 – 0.02

0 – 0.0025

-

85 - 650

30 -120

30 - 130

0.04 – 0.6

15 - 150

70 - 300

0.2 - 1

10 - 80

N> LOQ

OSPAR
EAC

Cu
0.02
66

30.37

278

43

43

-

-

-

0 – 0.025

No.
samples

Hg
4.6
71

157.72

0.001

43

43

-

-

0.189

-

Mean
(mg/kg)

Ni
0.01
429

0.0012

0.001

43

43

-

0.022

-

MAX
(mg/kg)

Pb
0.001
0.01

0.0012

0.003

43

43

0.001 –
0.01

-

Swedish
Class 2 EQC
(mg/kg)

Zn
0.001

0.01

0.0024

0.001

43

43

-

(mg/kg)

CHTot
0.001

0.05

0.001

0.64

43

-

90th
percen-tile
(mg/kg)

HCB
0.001

0.001

0.29

0.0023

-

MIN (above
LOQ)
(mg/kg)

DDT
0.001

1.2

0.54*

-

PEL

HCH

0.01

23.3

-

TEL

ΣPAH16

0.001

-

Metals

ΣPCB7

-

Sveriges Geologiska Undersökning (SGU). 2007. Data from field survey.

Organic parameters

ΣPCB9

(1)
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0.001

0.001

TBT

TPT

0.01

P

121

1900

13000

130000

0.005

0.096

0.027

MAX
(mg/kg)

1150

5018

45102

0.0049

0.023

0.0085

2.82

Mean
(mg/kg)

1700

9100

96000

0.005

0.057

0.021

0.012

90th
percen-tile
(mg/kg)

43

43

43

43

43

43

43

N> LOQ

43

43

43

43

43

43

43

No.
samples

-

-

-

-

-

-

-

-

-

0.000005 –
0.00005

-

-

TEL

PEL

-

-

-

-

-

-

-

Canadian guidelines
(mg/kg)

-

(mg/kg)

OSPAR
EAC

Swedish
Class 2 EQC
(mg/kg)

-

-

-

-

-

-

-
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- : No data / untested
All concentrations refer to dry matter
LOQ = Limit of Quantification;
N>LOQ: number of samples with levels over LOQ;
Quality criteria are described in detail in Box 8.2.
Information on the corresponding survey is provided inTable 8.7
* This value has been challenged to be inconsistent with studies undertaken in Sweden and that the disparity may be attributable to the max. value outlier.

350

N

Org. C

0.001

0.001

MBT

Other parameters

0.005

MIN (above
LOQ)
(mg/kg)

DBT

Para-meter
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Metals


High concentrations of copper are observed in the Gulf of Finland. The concentrations of
copper measuring above the quantification limits range from 50.0 - 148.0 mg/kg DM with an
extreme outlier measurement in sediment at sample station RD7C of 4,100 mg/kg DM (refer
to Atlas Map GE-30c)



Relatively high sediment concentrations of the nickel are observed both near the potential
sources in the Gulf of Finland and in more remote parts. This suggests effective transport
around the Baltic Sea

Organic Pollutants
HCB is found in highest concentrations in the sediment of the pipelines’ corridor through the
Gulf of Finland, although the Swedish class 2 EQC range is only exceeded by one sample.
The mean concentration of ΣPCB7 in the 2007 data is an order of magnitude above the upper
OSPAR EAC and the Canadian PEL. This dataset is skewed by a significant outlier of 23.3
mg/kg DM, as the 90th percentile (0.0023 mg/kg DM) is below the OSPAR sediment upper EAC
for PCBs and an order of magnitude below the TEL.
TBT concentrations are in excess of the OSPAR EAC lower values by few orders of magnitude
throughout ESR II.
Nutrients
Nitrogen, phosphorus and organic carbon concentrations in sediments are highly variable in
ESR II, ranging over several orders of magnitude. Average content of organic matter is relatively
high. Recurrent phytoblankton blooms and rivers are known to contribute large amounts of
organic matter to the Gulf of Finland, which may result in a highly variable distribution.
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Box 8.12

Values/sensitivities of the seabed of Ecological Sub-Region II

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each
seabed resource or receptor within ESR II, highlighting any seasonal variation.

Seabed
Seabed structure
and processes
Contaminants

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Commentary:

8.8.3



Seabed structure and processes. In the shallow parts of the Gulf of Finland (less than
15 meters depth), the overall sediment composition is naturally affected by frequent
storms occurring throughout the year. Ice gouging will affect the sediment in coastal
bays. The deeper parts of the seabed, though rarely affected by storm conditions,
consist mostly of unconsolidated silt and sands high in organic matter from recurrent
blooms and the input from rivers. At the scale of the wider ecosystem, the
geomorphologic processes that shape the seabed are resistant to change beyond the
natural variability experienced



Contaminants. The level of sediment contamination observed in the Gulf of Finland
reflects many years of anthropogenic influence, including a high loading of pollutants
from the Neva estuary. Contaminant levels also reflect the overall sediment
composition, with many contaminants bound to the sediment. In the context of the
project activities under consideration, contamination levels are not prone to change to
the extent that wider ecosystem functions or services are compromised

Plankton in ESR II
Phytoplankton
Photosynthetic phytoplankton require light and are thus confined to the euphotic zone where
light is not limited. In ESR II this is within the surface water mass above the permanent
halocline. A phytoplankton spring bloom throughout much of ESR II is triggered by increased
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light and temperature. This bloom comprises an initial phase of small flagellates, followed by a
massive bloom of diatoms and dinoflagellates. The intensity of the spring bloom reflects the
scale of the nutrient reserves in the water. As discussed in Section 8.5, as the bloom persists
and dissolved nutrients are depleted from the surface water, the algal biomass decreases
significantly.
Approximately 2,000 species of algae are known from the Baltic Sea, though the dominant
phytoplankton species composition is relatively similar throughout the Baltic (1). Diatoms
including Achathes, Skeletonema, Thalassosira and Chaetoceros tend to dominate the early
bloom, succeeded by dinoflagellates including Peridiniella and Wolosynskia (2).
Blooms vary locally within ESR II according to local temperatures, insolation and nutrient
availability. Figure 8.33 shows the intensity of the blooms in one area of ESR II and parts of
ESR III, calculated as a relative index derived from the concentration chlorophyll-a (chl-a) and
the duration of the bloom.

Figure 8.33

(1)

Phytoplankton blooms in Western Gulf of Finland, ESR II (and ESR III)(3)

Kononen, K. 2001 Eutrophication, harmful algal blooms and species diversity in phytoplankton communities.
Examples from the Baltic Sea, Ambio 30 (4) pp. 184-189.

(2)

Fleming-Lehtinen, V., Hällfors.S. and Kaitala, S. Phytoplankton biomass and species succession in the Gulf of
Finland,

Northern

Baltic

Proper

and

Southern

Baltic

http://www.helcom.fi/environment2/ifs/en_GB/cover/ (accessed August 26, 2008).
(3)

ENG

Helsinki Commission. Indicator Fact Sheets 2006.

Sea

in

2007.
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Spring blooms start in the Baltic Proper. A summer minimum in June follows the spring blooms.
In this period, the plankton is dominated by small flagellate genera such as Heterocaspa and
Chrysochromulina. In July and August, recurrent blooms of cyanobacteria take place in many
locations within ESR II. Because some cyanobacteria (Nodularia spumigena, Aphanizomenon
flosaquae and Anabaena spp.) are able to fix atmospheric nitrogen in their cells, they can grow
even when nitrogen in the water is depleted. These cyanobacteria are also buoyant and can
form massive visible surface accumulations for periods of several weeks. Besides being a
nuisance to water users, one of the bloom forming cyanobacteria, N.spumigena, is toxic and
produces the hepatotoxin nodularin.
In spring and during summer, concentrations of chlorophyll-a above 20 mg/m³ have been
recorded in ESR II, indicative of phytoplankton blooms. Available data suggest that there is no
significant rising trend of blooms in the Gulf of Finland from 1992 to 2007 (1) in the Gulf of
Finland.
Zooplankton
The zooplankton community in the Gulf of Finland is dominated by small crustaceans, the most
important groups being copepods (for example, Acartia and Temora spp.) and cladocerans (for
example, Evadne nordmanii). There is also a seasonal component comprising the larvae of
sessile macrobenthos and fish. However, the assemblage is distinct from that of Baltic Sea
Proper.
Available biomass data indicated no significant trends from 1979 to 2005, but recent variations
between certain larger species have been observed. For instance the copepod Pseudocalanus
acuspes has declined. Most marked is the change in the proportion of larger zooplankton
specimens. When total zooplankton biomass is high, the proportion of large zooplankton is low.
This coincides with periods of decreased salinity, the most important factor regulating
zooplankton species composition and abundance in the Gulf of Finland. Other direct and indirect
regulating factors are predation by fish (2) and eutrophication.

(1)

Fleming-Lehtinen, V., Hällfors.S. and Kaitala, S. Phytoplankton biomass and species succession in the Gulf of
Finland,

Northern

Baltic

Proper

and

Southern

Baltic

Sea

in

2007.

http://www.helcom.fi/environment2/ifs/en_GB/cover/ (accessed August 26, 2008).
(2)

Kornilovs, G. Sidrevics, L. and Dippner, J.W. 2001. Fish and zooplankton interaction in the Central Baltic Sea.
ICES J. Mar. Sci. 58 579-588.
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Box 8.13

Values/sensitivities of the plankton in Ecological Sub-Region II

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
plankton within ESR II, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Phytoplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Zooplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Plankton

Commentary:


8.8.4

Plankton is normally highly abundant in the water column. Its composition will vary with
season, depending in part on the availability of nutrients and prey species as well on
the life cycle of the different species. Plankton can be considered insensitive to local
interventions of the seabed on account of the high number of offspring produced by
marine organisms and large-scale dispersal characteristics

Benthos of ESR II
Macrophytes
In the Gulf of Finland, 93 different macroalgae species are known to exist. (1) In the outer
archipelago of the eastern Gulf of Finland, the upper filamentous algal zone is dominated by
Cladophora glomerata, the intermediate zone (1 to 5 m depth) by bladderwrack, F. vesiculosus
and the deep water filamentous algal zone by blanketweed, Cladophora rupestris (2).
At the mouth of the Gulf of Finland and the central Gulf of Finland algae are found distributed in
maximum depths of 18 to 20 metres and 10 to 15 metres respectively, therefore, they are not
found in close proximity to the proposed pipelines’ route but approximately 30 kilometres away.

(1)

Nielsen, R., Kristiansen, A., Mathiesen, L. and Mathiesen, H. 1995. Distributional index of the benthic macroalgae
of the Baltic area. Acta Botanica Fennica Ch. 155.

(2)

Helsinki Commission. Baltic Marine Environment Protection Commission. 2002. Environment of the Baltic Sea
Area 1994-1998. Helsinki. Baltic Sea Environment Proceedings No. 82 B.
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In comparison, algae in the eastern reaches of the Gulf of Finland occupy depths of only 6
metres and therefore fall into ESR I.
Close to the coast of Finland, bladder wrack belts in some areas are now vigorously growing at
depths up to 5 metres. Single plants can be found at 6 to 7 m depths in coastal waters. Before
the 1970s the growing depth of single plants had been reported to be around 10 m (1). In the
inner parts of the Gulf of Finland the salinity is too low (<3 psu) to support marine algae and
therefore F. vesiculosus is absent. On sandy/muddy bottoms along the coast, freshwater plants
like reeds (Phragmites spp.) are found in shallow areas. The proposed pipelines’ route lies
approximately 30 km away from these coastal macrophyte communities.
Loose-lying species of the green alga, Enteromorpha spp. were common in the late 1980s in
ESR II. In vast areas, however, nearly all Enteromorpha mats have been replaced by C.
glomerata. Algae in this area of the Gulf of Finland occupy depths of only up to 6 m. In the inner
parts of the Gulf of Finland where the salinity drops below 3 psu, the brown seaweed F.
vesiculosus is absent. However in other areas of ESR II, F. vesiculosus declined in the late
1970s and recovered in the late 1980s and early 1990s. On sandy/muddy bottoms along the
coast, freshwater plants such as reeds (Phragmites spp.) are found.
Zoobenthos
Abundant macrobenthic communities were recorded in the early 1990s in the deep central parts
of the Gulf of Finland and these communities crashed almost completely in 1996 and 1997. Due
to continued low oxygen conditions below the permanent halocline (see Atlas Map WA-10),
they have subsequently not recovered. During the summers of 2006 and 2007, oxygen
concentrations were depleted throughout much of the Baltic Sea (2) and thus lead to significant
benthic mortality within ESR II.
As mentioned in Section 8.6.3, the Russian benthic zoobenthos surveys for the eastern reaches
of ESR II were carried out in 2005 and 2006 (see Figure 8.26). Nineteen stations (G1-G19)
were surveyed in October 2005 (both in ESR I and II). In June and August 2006, the same
stations were surveyed again together with an additional seven stations. Of these stations, G 510, G16A, G18A and G21-26 are located in ESR II. Table 8.19 provides a summary of the
stations surveyed in ESR II.

(1)

Helsinki Commission. 2002 Op.cit.

(2)

Feistel, R. Nausch, G. and Hagen, E. Water exchange between the Baltic Sea and the North Sea, and conditions
in the deep basins. HELCOM Indicator Fact Sheets 2007. http://www.helcom.fi/environment2/ifs/en_GB/cover
(accessed September 17, 2008).
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Table 8.19

Summary of zoobenthos sampling stations in Russian waters

Issue

October 2005

June 2006

August 2006

Total stations sampled 19
during Russian benthic
surveys

26

26

Station Names

G1- G19

G1-G26

G1-G26

Stations in ESR II

G 5-10, G16A and
G18A

G 5-10, G16A, G18A
and G20-G26

G 5-10, G16A, G18A
and G20-G26

During the sampling, three samples were collected at each station in the pipelines’ corridor, on
the centreline of the proposed route and at 300 metres to the north and south at right angles to
the proposed alignment.
The zoobenthic communities at these stations were dominated by oligochaeta with high
abundances at some stations, while crustaceans were the second most abundant taxa and were
present at most stations during all surveys. Average total abundances ranged from 0 to 3,060
individuals/m2. During the 2005 surveys, zoobenthos within the eastern part of ESR II were
absent at a number of stations sampled (see Atlas Map BE-08b). Biomass ranged from 0 to
21.5 g/m3 and the dominant groups were molluscs and crustaceans. However, in general,
abundance and biomass values across the survey area were very low as noted in ESR I. The
Russian zoobenthos surveys found zoobenthos in few samples in the depths between 49 and
64 metres.
A subsequent Finnish survey in 2007 showed that bivalves made up the dominant zoobenthic
group found in the Gulf of Finland stations accounting for 50 to 75 percent of the total
zoobenthic abundance. Polychaetes and crustaceans were also abundant at those stations
where zoobenthos was present. The two species that accounted for most of the abundance,
biomass and similarity of the benthic community were the bivalve M.balthica and the recently
introduced polychaete Marenzelleria spp. Other relatively common species were the polychaete
Bylgides sarsi, the amphipod Pontoporeia affinis and the isopod Saduria entomon.
In May 2008, an additional survey was carried out along the preferred alternative route at
Kalbadagrund, in the Gulf of Finland (1). Zoobenthos was present at all of the stations along the
alternative Kalbadagrund where depth ranges varied from 46 to 82 metres (see Atlas Map BE7c). The structure of the benthic fauna observed in 2008 was significantly different than that
present in 2007. In 2008, the community was dominated by Marenzelleria spp. which accounted
for 75 percent of the average abundance.

(1)

Dansk Biologisk Laboratium. 2008. Macrozoobenthos along the South route of the Nord Stream Pipeline in the
Baltic Sea including the Kalbadagrund alternative in the Gulf of Finland. Final Report September 2008. p 5.
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From the survey results, the picture emerges is that where oxygen is present
pipelines’ route, the seabed is dominated by a soft-bottom benthic community
opportunistic species of polychaetes, the Baltic tellin (Macoma balthica) and the
Pontoporeia affinis and the isopod Saduria entomon. Under anoxic conditions, the
largely void of macrozoobenthos.
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Box 8.14

Values/sensitivities of the benthos of Ecological Sub-Region II

Various criteria are used to determine the value / sensitivity of a resource or receptor including,
amongst others, resistance to change, adaptability and rarity (refer to Section 7.5 for further
explanation). The matrix below details the value / sensitivity allocated to the benthos of ESR II,
highlighting any seasonal variation.
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Benthos
Macroalgae and
aquatic vegetation
Filamentous algae
Red and brown
algae
Emergent vascular
plants
Submerged
vascular plants
Zoobenthos
Soft-bottom
community

Commentary:


In shallow areas near the shore, the macroalgal community is dominated by the green
filamentous alga Cladophora glomerata which is of low sensitivity on account that it is thriving in
nutrient rich environments. It is considered of low sensitivity to environmental change owing to its
widespread abundance and rapid proliferation



The red and brown macroalgal community which is dominated by the holdfast brown weed Fucus
vesiculosis (bladder wrack) grows on exposed and moderately exposed shores. Bladder wrack
has very short dispersal distances (in average few meters), why it is slow to recover from local
extinctions. Although still common on a basin wide scale in the Gulf of Finland, HELCOM
considers it to constitute an important habitat-forming species of which the population is in
decline. Following a disturbance, the habitat will revert naturally over time. For this reason, the
community is considered to be of medium sensitivity



Submerged vascular plant community, dominated by pondweed, and the emergent vascular plant
community, dominated by common reed and bulrush, are common in shallow waters in the area
and along much of the Baltic. The species in this community are not considered sensitive.



The soft-bottom zoobenthos community is widely distributed throughout the area. The species
are tolerant of poor oxygen conditions and fluctuations in salinity. Many of the species present
are considered opportunistic species that readily recover in an area following disturbance. The
populations of representative species of this community are not declining in ESR II, save in areas
that have become anoxic. Consequently, the sensitivity is considered low
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8.8.5

Fish of ESR II
In comparison to the Baltic Proper there is a greater diversity of fish species within the Gulf of
Finland, with several small coastal and freshwater species also being present. These include
local burbot (Lota lota), pike (Esox lucius), roach (Rutilus rutilus), ruffe (Gymnocephalus
cernuus) and white bream (Abramis bjoerkna). The coastal waters are also inhabited by small
species such as sticklebacks (Gasterosteus aculeatus, Pungitius pungitius) and minnow
(Phoxinus phoxinus). These species inhabit waters no more than 20 metres deep with salinities
up to 3 psu.
In the Gulf of Finland, Baltic herring (Clupea harengus membras) is the economically most
important marine species. Baltic herring is a typical pelagic species but is known to spawn in
coastal areas. Flounder and cod are demersal fish species. Another commercially important
species, cod (Gadus morhua) has been practically absent from the Gulf of Finland due to the
low salinities after a period of high abundance in the early 1980s. Flounder (Platichtus flesus) is
a common species in the western Gulf of Finland, with salinity being the most important factor
determining its range. Diadromous (1) species include the Atlantic salmon (Salmo salar), the
smelt (Osmerus eperlanus) and the river lamprey (Lampetra fluviatilis).
In total a survey conducted in the coastal areas of the Gulf of Finland in 1998 identified 13
species of fish in this region of the Baltic Sea(2). The densities of fish are generally greater in
coastal areas. Most of the species that are commonly found in ESR II are considered low priority
species for conservation action according to HELCOM. However, two diadromous species are of
conservation interest. The river lamprey (Lampetra fluviatilis) is listed in Annexes II and V of the
EC Habitats Directive and is included as a high priority species on the HELCOM list of
threatened and/or declining species (3). Atlantic salmon (Salmo salar) are also an Annex II and
HELCOM high priority species. Atlantic salmon are not common in ESR II but may pass through
during their spawning migration, which peaks in June.

(1)

Fish that migrate between fresh and salt waters and vice versa.

(2)

Lappalainen et. al. op.cit.

(3)

Helsinki Commission. 2007. HELCOM Lists of threatened and/or declining species and biotopes/habitats in the
Baltic Sea area. Baltic Sea Environmental Proceedings, No. 113.
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Box 8.15

Values/sensitivities of the fish of Ecological Sub-Region II

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below summaries the details of the value/sensitivity
allocated to the fish species assemblages of ESR II, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Pelagic fish

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Demersal fish
Freshwater fish
community
Diadromous
species

Low

Low

Low

Low

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

High

Low

Low

High

High

High

Low

Fish

Commentary:
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The pelagic Baltic herring and the demersal species such as cod are considered of
low sensitivity Baltic herring spawns in sheltered areas. Cod is largely absent from
the Gulf of Finland and spawning is therefore not considered under threat



The flounder, which is a demersal flatfish spawns from May to July in the Gulf of
Finland in deeper sandy/muddy seabeds. During the period of spawning, the
flounder is considered medium sensitive



The freshwater fish community is widely distributed in the many bays of the Gulf of
Finland. These communities are of low sensitivity on account of their abundance,
their habitat requirements that limit their presence to inshore sheltered environments
and the number of offspring. The populations are not considered to be under threat



The populations of river lamprey and Atlantic salmon that both spawn in rivers and
spent their adult life in the Gulf of Finland are listed in Annex II of the EU Habitat
Directive. The river lamprey is also included as a high priority species on the
HELCOM list of threatened and/or declining species. Consequently, both species
are considered of high sensitivity during the respective periods of migration
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8.8.6

Birds of ESR II
In ESR II the pipelines pass through the Gulf of Finland which is characterised by deeper water
of up to 80 metres and pass a number of Ramsar sites and Important Bird Areas (IBAs). The
Gulf of Finland is an important staging and breeding area for wetland and seabirds and supports
internationally important numbers of migrants. The ecological value outside the breeding and
migration period is rather low due to the extent of ice cover (refer to Atlas Map ME-2).
Designated Sites
A number of Important Bird Areas occur along the north coast of the Gulf of Finland within 25
kilometres of the pipelines which partly overlap with wetlands of international importance
designated as Ramsar sites. A number of Natura 2000 sites, designated for both habitat and
birds, are also found on the Finnish coast to the north of ESR II. These are fully described in
Chapter 10.
The following Important Bird Areas and Ramsar sites supporting important populations of birds
are passed by the Nord Stream pipelines in ESR II:


Important Bird Area Itäinen Suomenlahti National Park IBA FI072



Ingermanlandsky



Important Bird Area Pernaja Outer Archipelago IBA FI075



Ramsar site Aspskär Islands 3FI001



Important Bird Area Porvoo Outer Archipelago IBA FI077



Ramsar site Söderskär and Långören Archipelago 3FI002



Important Bird Area Tammisaari and Inkoo Western Archipelago IBA FI080



Ramsar site Wetlands of Hanko and Tammisaari 3FI016



Important Bird Area Kirkkonummi Archipelago IBA FI082

Important Bird Areas often contain Special Protection Areas and Special Areas of Conservation
which are described in detail in Chapter 10.
ESR II passes within 10 kilometres of the Itainen Suomenlahti National Park, a Natura 2000 site,
an important area for birds. A detailed description is given in ESR I and in Chapter 10.

ENG

592

Ingermanlandsky consists of nine isolated conservation sites in the eastern part of the Gulf of
Finland. Important seabirds within this complex are the black-throated diver (Gavia arctica),
shelduck (Tadorna tadorna), common eider (Somateria mollissima), white-tailed eagle
(Haliaeethus albicilla), ruddy turnstone (Arenaria interpres), Caspian tern (Sterna caspia) and
black guillemot (Cepphus grylle). Of these species, the black-throated diver, white-tailed eagle
and Caspian tern are listed on Annex I of the EC Birds Directive.
The Important Bird Area Pernaja Outer Archipelago which includes Aspskär Islands, a wetland
of international importance, is an important breeding site for auks and terns.
Porvoo Outer Archipelago, which includes the Ramsar site Söderskär and Långören
Archipelago, which is a representative example of near-natural wetland type and includes boreal
Baltic costal meadows and supports two species of birds listed in the Finnish Red List (Lesser
black-backed gull, Larus fuscus and Caspian tern, Sterna caspia).
The wetlands of Hanko and Tammisaari consists of a diverse complex of archipelago, shallow
sea bays, flads and gloes with valuable wetland bird fauna and flora, including one globally and
nine nationally threatened bird species in the area of the Gulf of Finland (1). It regularly supports
more than 20,000 water birds. One of the main interests of the site lies in its importance for
migratory birds and is of particular importance for staging and moulting eider (Somateria
molissima) in spring and also supports Finland largest colony of Caspian tern (Sterna caspia).
Itäinen Suomenlahti National Park, Pernaja outer archipelago and Porvoo outer archipelago
form the Finnish Important Bird Area FINBA 310114.
Key Species and Populations
In the marine and coastal areas surrounding ESR II, 23 bird species are listed in Annex I of the
EC Birds Directive as requiring special conservation measures (2). These are set out below in
Table 8.20.

(1)

RAMSAR. Information Sheet on Ramsar wetlands.
http://www.wetlands.org/reports/ris/3FI016_RISen05.pdf (accessed September 23, 2008).

(2)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).
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Table 8.20

Annex I species found in ESR II and surrounding areas (1)

Species

Scientific name

Status

Arctic tern

Sterna paradisea

Breeding

Barnacle goose

Branta leucopsis

Passage, Breeding

Bewick’s swan

Cygnus bewickii

Passage

Bittern

Botaurus stellaris

Breeding

Black tern

Chlidonias niger

Breeding

Black-throated diver

Gavia arctica

Passage

Caspian tern

Sterna caspia

Breeding, Passage

Common tern

Sterna hirundo

Breeding

Corncrake

Crex crex

Breeding

Crane

Grus grus

Breeding

Lesser White-fronted Goose

Anser erythropus

Passage

Little gull

Larus minutus

Breeding

Marsh harrier

Circus aeruginosus

Breeding

Osprey

Pandion haliaetus

Breeding

Red-throated diver

Gavia stellata

Passage

Ruff

Philomachis pgnax

Passage

Short-eared Owl

Asio flammeus

Breeding

Slavonian grebe

Podiceps auritus

Breeding

Smew

Mergus albellus

Breeding, Passage

Spotted crake

Porzana porzana

Breeding

White-tailed eagle

Haliaeëtus albicilla

Passage, Breeding

Whooper swan

Cygnus cygnus

Passage, Breeding

Wood sandpiper

Tringa glareola

Passage

Breeding
The Gulf of Finland supports large populations of breeding birds with the Arctic tern (Sterna
paradisea), common tern (Sterna hirundo), herring gull (Larus argentatus), mew gull (Larus
canus), common eider (Somateria molissima), tufted duck (Aythya fuligula) and mallard (Anas
platyrhynchos) being the most abundant species (2). The south coast of the Gulf of Finland
supports large populations of waterfowl including geese, ducks and waders, gulls and terns. The
majority of breeding birds nest on rocky and stony islands and islets in the outer and middle
archipelago while densely vegetated shallow bays are also of note for breeding dabbling ducks
and waders.
(1)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).

(2)
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As described above, the Itainen Suomenlahti National Park is an important area for breeding
bird, including 27 species. These include the common tern, Caspian tern and arctic tern, razor
bill and black guillemot.
To the west of the National Park is the Pernaja Outer Archipelago which is an important area for
breeding Caspian tern, razorbill, guillemot and black guillemot. Many of the other Finnish
archipelago areas to the north of ESR II are important breeding areas for these species plus
common gull, common eider, reed warbler (Acrocephalus arundincaeus), bearded tit (Panurus
biarmicus) and corncrake (Crex crex). The population of black guillemot (Cepphus grylle) in the
Baltic has declined and has been recorded both at the breeding and wintering grounds. Declines
in breeding numbers have been recorded in Sweden and Finland since 1985(1).
The status of other species, which predominantly breed in the archipelago areas, like common
eider (Somateria mollissima) and Caspian tern (Sterna caspia) is uncertain, and populations of
these species may be decreasing in parts of the archipelago areas (2).
Söderskär and Långören Archipelago support three species listed in Annex I of the EC Birds
Directive including Arctic tern (Sterna paradisea) and common tern (Sterna hirundo). This area
and surrounding habitat is also of note for breeding black guillemot (Cepphus grylle) and 1,200
pairs of common eider (Somateria molissima) which represents the largest population in the Gulf
of Finland (3).
The area of Hanko and Tammisaari supports breeding populations of 23 species listed in Annex
I of the EC Birds Directive, of which the most common are Arctic tern (Sterna paradisea) and
common tern (Sterna hirundo).
There are four territories for white-tailed sea eagle (Haliaeetus albicilla) in the eastern part of the
Gulf of Finland (4),(5). Two of these territories are found within 50 kilometres of ESR I and II as
shown in Figure 8.28.

(1)

Skov, H. Durinck, J. Leopold, M.F. & Tasker, M.L. 2007 A quantitative method for evaluating the importance of
marine areas for conservation of birds. Biol. Conserv. doi:10.1016/j.biocon.2006.12.016.

(2)

PeterGaz. 2005. The North European Gas Pipeline OFFSHORE Sections (the Baltic Sea). ENVIRONMENTAL
SURVEY. Part 1. STAGE I. Book 5. Final Report.

(3)

RAMSAR. Information Sheet on Ramsar Wetlands. http://www.wetlands.org/reports/ris/3FI002_RISen05.pdf
(accessed September 23, 2008).

(4)

Stjernberg, T., Koivusaari, J., Högmander, J., Ollila, T. & Ekblom, H. 2007: Population trends and breeding
success of the white-tailed eagle Haliaeëtus albicilla in Finland, 1970-2005. In: Status of raptor populations in
eastern Fennoscandia. Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 8-10, 2005.

(5)

Pchelintsev, V.G. 2007. Distribution and abundance of some raptor species in the Leningrad region. In: Status of
raptor populations in eastern Fennoscandia. Proceedings of the Workshop, Kostomuksha, Karelia, Russia,
November 8-10, 2005.
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Wintering
The Gulf of Finland is regularly covered by ice in the cold season. The maximum ice cover is
normally reached in late February or in March (see Atlas Map ME-2). The fact that the coastal
waters regularly freeze over in winter makes ESR II and the surrounding area of limited
importance as a wintering area.
Passage
Hundreds of thousands of seabirds migrate through the Gulf of Finland and the coast provides
internationally important resting areas. Areas of the Finnish coast, used for passage include the
Porvoonjoki Delta and the Kirkkonummi Archipelago. Species found include Steller’s eider
(Polysticta stelleri), white-tailed eagle, whooper swan, smew and goosander. Areas of the
Estonian coast, used for passage include Lahepere and Lohusalu Bays, Eru Bay and Paldiski
Bay. Species found include Bewick’s swan (Cygnus columbianus), whooper swan (Cygnus
Cygnus), greater scaup (Aythya marila), long tailed duck (Clangula hyemalis) and goldeneye
(Bucephala clangula).
The wetlands of Hanko and Tammisaari are also notable during migration periods(1). The
coastal areas support large numbers of swans, wader and ducks during autumn and spring
migration. Eider (Somateria molissima) is the most numerous duck and more than 20,000 birds
stage in the outer archipelago and also occur in similar numbers during the early summer
moulting period. The coastal waters are amongst the best staging areas for swans in spring and
autumn and several hundred whooper swans (Cygnus cygnus), a species listed in Annex I of
the EC Birds Directive, stage along the shallow waters of the Hanko Peninsular.

(1)

RAMSAR. Information Sheet on Ramsar wetlands.
http://www.wetlands.org/reports/ris/3FI016_RISen05.pdf (accessed September 23, 2008).
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Box 8.16

Values/sensitivities of the birds of Ecological Sub-Region II

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below summaries the details of the value/sensitivity
allocated to the bird species assemblages of ESR II, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Breeding birds

Low

Low

Med

High

High

High

High

High

High

Med

Low

Low

Wintering birds

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Migratory birds

Low

Med

High

High

High

Low

Low

Low

High

High

High

Low

Birds

Commentary:


8.8.7

Breeding birds and migratory birds, present in ESR II, include a number of species that
are protected under EU legislation and appear on the HELCOM lists of threatened
and/or declining species and biotopes/habitats in the Baltic Sea area. Consequently,
the populations of these species are considered particularly vulnerable, or in other
words highly sensitive, during the seasons that they pass through or breed in the area

Marine Mammals of ESR II
In ESR II, there are three species of marine mammals that are known to exist or that have been
sighted in the ESR:


Harbour porpoise (Phocoena phocoena)



Ringed seal (Phoca hispida botnica)



Grey seal (Halichoerus grypus balticus)

Harbour porpoise (Phocoena phocoena)
Harbour porpoises may occasionally be present in ESR II according to the Baltic Sea Portal of
the Finnish Maritime Institute (see Atlas Map MA-2) however, they are most commonly
observed in the south-western part of the Baltic, particularly along the German coast.
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Ringed seal (Phoca hispida botnica)
As discussed in Section 8.6.6, the ringed seal is restricted to coastal waters where ice cover
occurs in winter. ESR II is an important area for ringed seals with a large proportion of the Baltic
population residing and breeding in the eastern reaches of the Gulf of Finland. Colonies exist in
waters to the south of the proposed pipelines’ route in the Gulf of Finland (see Atlas Map MA3). Breeding takes place from mid- February to mid- March in the open sea, where the seals can
haul out on the ice (1). Atlas Map MA-3 shows the distribution of ringed seals in Russia during
periods of ice cover.
The proposed Ingermanlandsky National Park includes ringed seals in the basis of its
designation. This National Park is comprised of nine separate islands, some of which lie within 3
km south of the proposed pipelines’ route in ESR II (for example Skala Hally and Bolshoy
Fiskar). The Beryozovyye Islands and the Kurgalski Peninsula in Russian waters are other
protected areas within close proximity (< 30 kilometres) of the proposed pipelines that that are
important for the breeding of ringed seal.
Grey seal (Halichoerus grypus balticus)
Grey seal colonies are known to exist throughout much of the Gulf of Finland and have colonies
around the Russian coastline (see Altas Map MA-04). They breed between May and June.
Pupping takes place on pack ice in between February and March. As for ringed seals, this
Ingermanlandsky National Park aims to preserve grey seal habitats under its designation. The
grey seal population in the Gulf of Finland has remained fairly steady in recent years, with 300
individuals recorded in the area in 2005 (2).
Summary
Table 8.21 provides a summary of the sensitivities (including seasonality) of each of the marine
mammals found in ESR II.

(1)

Noskov, G.A. (Ed.) 2002. Red Data Book of Nature of the Leningrad Region. Vol. 3. – Animals.

(2)

Halkka, A., Helle, E., Helander, B., Jussi, I., Karlsson, O., Soikkeli, M., Stenman, M. & Verevkin, M. 2005.
Numbers of grey seals counted in the Baltic Sea, 2000–2004. International conference on Baltic seals, 15–18
February Helsinki, Finland.
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Table 8.21

Summary of sensitivity (including seasonality) of marine mammals ESR II

Species

Sensitivity

Seasonality of
Sensitivity
Rarely observed in ESR II -

Harbour porpoise (Phocoena
phocoena)
Ringed Seal (Phoca hispida botnica)

Grey Seals (Halichoerus grypus
balticus)

Box 8.17

Medium- as waters
Mid-February to midessential for breeding etc. March- Breeding
April- May - Moulting
Conservation area near
May - June - Mating
Feb - March - Birthing

Values/sensitivities of the marine mammals of Ecological Sub-Region II

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the marine
mammals of ESR II, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Harbour porpoise

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Ringed seal

Med

High

High

High

High

Med

Med

Med

Med

Med

Med

Med

Grey seal

Med

High

High

Med

High

High

Med

Med

Med

Med

Med

Med

Marine mammals

Commentary:

ENG



The harbour porpoise, although protected under EU legislation, is only occasionally
sighted and does not seem to have a true Gulf of Finland resident population. This
suggests that in the context of the project activities envisaged the species is less
vulnerable than the resident seal populations



Both species of seal are listed as endangered by the IUCN, protected under EU
legislation and considered threatened by HELCOM. They are particularly vulnerable
during times of breeding and moulting
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8.8.8

Nature Conservation Areas of ESR II
The pipelines’ route does not cross any protected areas in ESR II, however there are three
nature conservation areas within 20 kilometres of the Nord Stream pipelines’ route in ESR II
which have the potential to be affected by the Project, as listed in Table 8.22 and illustrated on
Atlas Maps PA-2, PA-4 (Ramsar sites) and PA-5 (BSPAs). Distance to the pipelines’ route is
taken as the closest part of the nature conservation area to the route. Similar to ESR I, as part of
ESR II lies in Russian territorial waters, some of the nature conservation areas in ESR II are
designated as ”Protected areas in the Russian part of the Baltic Sea”.

Table 8.22

Nature conservation areas located within 20 kilometres of the pipelines in
ESR II

Nature Conservation
Areas

Designation

Distance to
Pipelines
(km)

Ingermanlandskiy islands

Protected areas in the Russian part of the Baltic Sea 4

Suursaari

Protected areas in the Russian part of the Baltic Sea 6

Prigranichnyy

Protected areas in the Russian part of the Baltic Sea 10

A description of each of these sites, and the interests for which they have been designated, is
given below (1).
Ingermanlandskiy Islands Nature Reserve
The Ingermanlandskiy Islands strict Nature Reserve is composed of nine islands in the Russian
EEZ, as detailed in Section 8.6.8 for ESR I. In ESR II, the pipelines’ route is still in the vicinity of
these islands. The closest islands which the pipelines’ route passed in ESR II are Bolshoy
Fiskar at a distance of approximately 4 kilometres and Skala Hally, at an approximate distance
of 5 kilometres. All of the other Ingermanlandskiy Islands are between 12 kilometres and 40
kilometres from the pipelines’ route, at their nearest point. The names of each island and the
approximate distance of each to the pipelines’ route are shown in Table 8.23.

(1)

ENG

Nord Stream AG & Ramboll, 2007, "Memo 4.3g - Protected Areas", Nord Stream AG, Zug, Switzerland.
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Table 8.23

Ingermanlandskiy Islands - ESR II

Ingermanlandskiy Islands

Minimum Distance to Pipelines’ Route (km)

Bolshoy Fiskar

4

Skala Hally

5

Dolgy Kamen

12

Kopytin

15

Virginy

17

Maly Tuters

33

Bolshoy Tuters

34

Skala Virgund

39

Seskar

40

Suursaari Protected Area
This natural area (1,044 ha) was created to preserve the unique geological formation of
Gogland Island, including its habitats and rare and endangered species. Suursaari was
designated by the Biological Research Institute of St. Petersburg State University in 2003-2004
in order to preserve valuable geological, hydrobiological, botanic and zoological (including birds
and marine mammals) species. More specific information on the reasons for designation of this
site is not known. The Nord Stream pipelines’ route passes Suursaari Protected Area at a
distance of approximately 6 kilometres.
Prigranichnyy Protected Area
As detailed in Section 8.6.8, Prigranichnyy is a regional nature reserve (5,825 ha) that
encompasses coastline and associated islands close to the border between Russia and Finland.
The pipelines’ route in ESR II passes Prigranichnyy nature reserve at a distance of
approximately 10 kilometres at its nearest point.
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Box 8.18

Values/sensitivities of the nature conservation areas of Ecological SubRegion II

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the nature
conservation areas of ESR II, highlighting any seasonal variation.

Nature conservation
area

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

High

High

High

High

High

High

High

High

High

High

High

High

Commentary:
By virtue of their designation as nature conservation areas with some sort of legal protection,
these areas warrant special attention when the project is likely to affect the area
It should be understood that the mere designation of an area as a Natura 2000 site,
Biosphere reserve or Ramsar site, does not imply that activities cannot be planned within its
boundaries. This depends on the actual management plan in place which will vary from area
to area and whether the activities constitute a significant threat to the species or habitat
types for which the site has been designated as a Natura 2000 site, Biosphere reserve or
Ramsar site
In order to reflect the special status, all nature conservation areas are considered to be of
high value/sensitivity

8.9

Ecological Sub-Region III – Deep Water Zones with Predominant Anoxia at
the Seabed
The three sections of the pipelines’ corridor which fall within ESR III are depicted in

Figure 8.34. A large proportion of the entire route lies within ESR III.
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Figure 8.34
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ESR III – Deep water zones with predominant anoxia on the sea-bottom
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8.9.1

The Water Column of ESR III
In ESR III, the permanent halocline lies at a depth of approximately 60 to 70 metres in the
central Baltic Proper and 30 to 40 metres in the Bornholm Basin (see Table 8.5). Owing to the
particularly dominant influence of the halocline on the entire ecology of ESR III, a distinction is
made in ESR III with respect to the characteristics of the water column above and below the
halocline.
Salinity
The processes that determine the salinity of the Baltic Sea are described in Figure 8.10, Figure
8.11 and Figure 8.12, together with Atlas Maps WA-4, WA-5, and WA-6 (1), illustrate the
salinity profiles observed along the proposed pipelines’ route in ESR III, during the surveys
carried out in 2005 and 2006 by PeterGaz.
The average salinity of ESR III is between 4 and 8 psu throughout the upper body of the water
column (<50 metres), increasing from the eastern to the western extent of ESR III (see Atlas
Maps WA-4, WA-5, and WA-6). The salinity of the deeper water below the halocline (50 to 70
metres) varies from approximately 14 psu in the Eastern Gotland Basin to a maximum of 20 psu
in the Bornholm Basin.
Water Temperature
Temperature profiles obtained during the 2005 and 2006 surveys carried out by PeterGaz
indicate that the average surface water (<10 metres) temperature of ESR III fluctuates from 6˚C
in April/May to 18˚C during July/August (see Atlas Maps WA-9, WA-10 and WA-11 (2)).
In the deep-water areas of the northern Baltic and the eastern Gotland Basin, the temperature
below the thermocline and the permanent halocline is significantly lower, typically in the order of
5°С. In winter months, the seabed to surface temperature differential is insufficient to support
thermal stratification. The general temperature trends of the Baltic Sea are discussed in Section
8.5.2.
Oxygen
The oxygen content of surface water is determined
development of phytoplankton and through exchange
hydrodynamic processes play a role. Decomposition of
reduce the oxygen content in surface water. Surface
(1)

by temperature, salinity and the
with the atmosphere. In addition,
organic matter and respiration can
waters are saturated with oxygen

Atlas Maps WA-3 and WA-8 identify survey station locations along the pipelines' corridor (October 2005 and April /
May 2006 respectively).

(2)

Atlas Maps WA-3 and WA-8 identify survey station locations along the pipelines' corridor (October 2005 and
April/May 2006 respectively).
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throughout the year, though during plankton blooms some depletion of oxygen is common due
to increased biological activity. Large-scale oceanographic processes determining oxygen
concentration are discussed in Section 8.5.2.
Oxygen profiles in ESR III generally show high levels of oxygen from the surface to the
halocline, while the lower layers of water show a lack of oxygen (refer to Atlas Map WA-1a).
Atlas Map WA-12 shows the levels of oxygen and H2S in the bottom water from May 2002 to
2005 as observed by ICES / HELCOM. By the end of 2002, hydrogen sulphide was present in
all the basins of the Baltic Proper. Although an inflow of oxygen-rich water in January 2003
caused major changes to the hydrographical conditions in the deep water between the Arkona
Basin and the east Gotland Basin (see Atlas Map WA-1a), these changes appear to have been
short-lived. Anoxic conditions leading the generation of H2S had returned to the Bornholm Basin
and the south-eastern Baltic Proper by May 2005 (Atlas Map WA-12). It is evident that hypoxic
conditions predominate in the deeper parts of ESR III and that H2S is often present.
The lowest oxygen levels are usually observed at the end of summer, between August and
October, when plankton blooms decompose. If oxygen concentrations fall below about 1 mg/l,
bacteria start to use anaerobic processes, producing hydrogen sulphide. The deep-water basins
in the Baltic Proper suffer severely from long-term oxygen depletion. Under such conditions the
environment becomes unsuitable for animal life (1).
Nutrients
Atlas Map WA- 13 illustrates the total nitrogen content 1 to 5 metres beneath water surface at
selected HELCOM monitoring stations (summer/winter 2000 to 2005). Stations ”3a” and ”4a” are
located within ESR III. Summer levels of total nitrogen have gradually increased and winter
levels have remained relatively constant over the 2000-2005 period. The 2005 data indicate that
total nitrogen levels vary from a peak of 0.26 mg/l in the summer (June/July/August) at Station
”3a” to a low of 0.15 mg/l during the winter months (Dec/Jan/Feb) at Station ”4a”.
Atlas Map WA- 14 illustrates the total phosphorous content 1-5 metres beneath water surface
at selected HELCOM monitoring stations (summer/winter 2000 to 2005). The 2005 total
phosphorous levels generally increase throughout the year; from an average of 0.02 mg/l during
the summer to 0.0275 mg/l in the winter at Station ”4a”.
Processes determining nutrient concentrations in the Baltic are discussed in Section 8.5.3.

(1)

Håkansson,

B.

and

Alenius,

P.

2002.

Hydrography

and

oxygen

in

the

deep

http://www.helcom.fi/environment2/ifs/archive/ifs2002/en_GB/oxygen/ (accessed October 21, 2007).
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Metals
A study carried out by HELCOM examined trace metal concentrations in the deep and surface
waters of the Bornholm and Gotland basins. In general, throughout ESR III, concentrations of
heavy metals in the water column are low for the Baltic Sea, but high in comparison to other
seas.
From 1999 to 2006, waters above the halocline show a slight decrease of the dissolved phases
of Cd, Pb, and total Hg(1)
Lead concentrations below the halocline in the Baltic Proper have decreased since the early
1990’s until 2000 when concentrations stabilised in the central Baltic. The reason for this is
considered to be related to the reduction in inputs (increased use of unleaded petrol) and the
fast vertical transport of lead bound to particles and their incorporation into the sediment.
However, it should be noted that upon exposure to low levels of oxygen following a period of
anoxia, sediment associated metals may be released into solution.
Below the halocline in the central Baltic Sea, a decrease in dissolved Cd and dissolved Cu
concentrations has been observed since 1995/1996. This is due to the precipitation of sulphidic
Cd species under anoxic conditions in the deep water body and their enrichment in surface
sediments. This example demonstrates how variations in dissolved trace metal concentrations
are linked to eutrophication processes.
Organic Pollutants
HELCOM organic pollutant data for the central and western Baltic Sea, covering much of ESR
III, indicate that surface seawater PCB concentrations were low during the 1994-1998 period (2).
It was not possible to identify a temporal trend and there was no evidence of geographical
variation, except for a general increase in concentration towards the coasts. Due to the high
lipophilicity of the PCBs they are enriched in suspended matter and sediments.
Surface seawater DDT concentrations ranged from 2 to 77 pg/l. In the southern and western
parts of the Baltic Marine Area, the concentration range was 2 to 30 pg/l. Due to the low
concentrations, the data set is rather limited and variability is high. Surface seawater HCB
concentrations ranged from <5 to 10 pg/l. Due to the low concentrations, no evidence of any
geographical variation within the Baltic Marine Area could be found.

(1)

Pohl, C., and Hennings, U. 2007. Trace metal concentrations and trends in Baltic surface and deep waters, 19932006. HELCOM Indicator Fact Sheets 2006. http://www.helcom.fi/environment2/ifs/en_GB/cover/ (accessed
November 11, 2008).

(2)

Helsinki Commission. Baltic Marine Environment Protection Commission. 2002. Environment of the Baltic Sea
Area 1994-1998. Helsinki. Baltic Sea Environment Proceedings No. 82 B.
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A HCH concentration gradient was observed from east to west. Such a gradient has previously
been detected and is attributable to the mixing of the less contaminated North Sea water with
the more contaminated water from the Baltic Marine Area, which is still affected by past HCH
loading. Lindane exhibited seasonal variation, with elevated concentrations (about 30% higher)
being observed in the early summer months. In the central part of the Baltic Sea lindane
concentrations were relatively uniform with mean values around 1 ng/l (range 0.88 to 1.3 ng/l).
Total hydrocarbon concentrations were relatively uniform in the western and central parts of the
Baltic Marine Area, ranging from 0.5 to 1.6 μg/l in the summer months of 1997 and 1998. In
winter time, the concentrations were significantly higher, ranging from 1.1 to 3 μg/l. Due to the
large variation, no long-term temporal trend could be detected in any region of the Baltic. A high
percentage of the alkanes n-C15 and above are biogenic in origin. Generally concentrations of
petroleum hydrocarbons remained relatively high throughout the water column and are greater
at the water surface than near the seabed. Heavy shipping is considered to be the most likely
cause of oil pollution in ESR III.
In the western and central parts of the Baltic Marine Area, the surface seawater concentrations
of single PAHs ranged from 4.5 to <2 pg/l. Variation in the concentrations was high and
significantly higher concentrations are observed in winter, this being attributable to higher inputs
from combustion sources, slower degradation and in shallow waters to a higher suspended
matter content.
The concentration of synthetic surfactants between Sommers Island and Gotland does not
exceed 0.012 mg/l. Phenol concentrations observed are less than 0.002 mg/l but exceed the
Russian fisheries standard of 0.001 mg/l in some areas.
Potential sources of organic pollutants in the Baltic are discussed in Section 8.5.3
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Box 8.19

Values/sensitivities of the water column in Ecological Sub-Region III

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each water
column resource or receptor within ESR III, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Salinity
Water
temperature
Oxygen

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Nutrients

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Metals
Organic
pollutants

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Water column

Commentary:
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All ESR III water column parameters are of a low receptor sensitivity value throughout
the year. That is to say that the phenomena of interest are resistant to change beyond
the natural variation experienced on a year to year or seasonal basis. Weather
conditions vary considerably over the year rendering the water column characteristics
largely inert to changes in the context of the project activities. The anoxic conditions
under the halocline are of a persistent nature. The depth at which the halocline is found
may vary seasonally and interannually but is resistant to change in the context of
project activities envisaged
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8.9.2

The Seabed of ESR III
Seabed structure and processes
The seabed geology of ESR III is a Precambrian crystalline basement in the north extending
through bands of Cambrian sandstones and Ordovician limestones and shales to Silurian rock
beds across Gotland Basin and Cretaceous chalk/limestones towards Bornholm in the south
(see Atlas Maps GE-1).
The geology is predominantly overlain with postglacial mud and sandy mud, interspersed with a
few areas of glacial clay and till. The weak permanent circulation prevalent in the Baltic Sea
(other than for the transition area) results in the relatively low suspended solid concentrations in
this area. Because of the significant water depths, wave induced oscillatory motion is not
sufficient to mobilise seabed material. Post-glacial muddy sediments also predominate in
Bornholm and Gotland basins. Sand is predominate in shallower areas. Hard glacial clay is
exposed on the western slopes of the Gotland basin.
In the northeastern part of ESR III toward the Gulf of Finland and in a major part of the Swedish
territory (along the eastern part of Gotland) the pipelines pass areas of sedimentation (refer to
Atlas Map GE-3). The remaining sections of ESR III seabed comprise mixed zones of
sedimentation and non-sedimentation, and zones of non-sedimentation with scattered local
sedimentation.
Contaminants
Data gathered for both inorganic and organic parameters for ESR III, during the 2007 SGU
campaign, are displayed in Atlas Maps GE-22 and GE-23 and summarised in Table 8.24. Atlas
Map GE-30c shows the locations of the sediment sampling stations through ESR III.
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0.1

21.1

10.2

0.01

10.4

13.2

44.9

Cd

Cr

Cu

Hg

Ni

Pb

Zn

-

(1)

914

111

102

0.19

148

90.7

7.85

39.9

0.015

-

0.026

4.94

0.0025

0.16

0.00073

0.0022

MAX
(mg/kg)

1.79

16.6

0.0042

-

0.0051

1.39

0.00071

0.014

0.00015

0.00038

266.46

40.61

38.77

0.068

49.67

43.62

Mean
(mg/kg)

0.011

-

0.0168

3.25

0.0017

0.044

0.0003

0.0013

677

69.5

79.9

0.158

111

71.1

5.27

29.3

90th percentile
(mg/kg)

Sveriges Geologiska Undersökning (SGU). 2007. Data from field survey.

0.001

ΣPCB9

DBT

0.0001

0.0001

HCH

ΣPCB7

0.0001

DDT

0.011

0.0001

HCB

ΣPAH16

0.0001

CHTot

Organic parameters

3.0

MIN (above
LOQ)
(mg/kg)

ESR III sediment contaminant and nutrient data (1)

As

Metals

Parameter

Table 8.24

59

-

53

53

52

54

53

55

50

50

50

51

50

51

51

61

N> LOQ

61

-

61

61

61

61

61

61

61

61

61

61

61

61

61

61

No.
samples

-

-

0.001 – 0.01

-

-

-

-

-

50 – 500

5 – 50

5 – 50

0.05 – 0.5

5 – 50

10 – 100

0.1 – 1

1 – 10

(mg/kg)

OSPAR
EAC

-

-

124

30.2

15.9

0.13

18.7

52.3

0.7

7.2

-

-

0.022

-

-

0.0012

TEL

-

-

271

112

42.8

0.70

108

160

4.2

41.6

-

-

0.189

-

-

0.0048

PEL

Canadian
guidelines (mg/kg)

609

-

-

0 – 0.025

-

-

0 – 0.02

0 – 0.0025

-

85 - 650

30 -120

30 - 130

0.04 – 0.6

15 - 150

70 - 300

0.2 - 1

10 - 80

Swedish Class
2 EQC
(mg/kg)

-

-

-

-

-

-

-

-

-

-

N> LOQ

Canadian
guidelines (mg/kg)

61

0.000005 –
0.00005

-

-

-

Parameter

OSPAR
EAC

59

61

-

-

-

-

No.
samples

0.018

59

-

-

-

-

Mean
(mg/kg)

0.0072
0.031

-

61

-

-

MAX
(mg/kg)

0.028
0.011

-

50

61

-

Swedish Class
2 EQC
(mg/kg)

0.001
0.047
-

127000

51

61

(mg/kg)

0.001
59395

9570

50

90th percentile
(mg/kg)

MBT

150000
4625

1180

MIN (above
LOQ)
(mg/kg)

TBT

800
11480

717

PEL

TPT

86
1500

TEL

N
310

Org. C

Other parameters

P
- : No data / untested

All concentrations refer to dry matter
LOQ = Limit of Quantification;
N>LOQ: number of samples with levels over LOQ;
Quality criteria are described in detail in Box 8.2.
Information on the corresponding survey is provided in Table 8.7
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Metals
All the 90th percentile trace metal concentrations exceed the OSPAR EAC lower values. With
the exception of mercury and chromium, the maximum metal concentrations also exceed the
OSPAR EAC higher value. Cadmium, copper, nickel and zinc also exceed the Canadian PEL
(the level at which ecological effects probably occur).


The location of the highest sediment concentrations of arsenic within ESR III are recorded in
the Baltic Proper and Bornholm Basin



The concentrations of arsenic measuring above the quantification limits range from 3.0 to
39.9 mg/kg DM



Trends observed for cadmium in ERS III show highest sediment concentrations in the Baltic
Proper. The sediment concentrations of cadmium measuring above the upper OSPAR EAC
range from 0.1 to 7.85 mg/kg DM, with even the mean value for the data set in exceedance



High concentrations of copper are observed in the northern Baltic Proper. The
concentrations of copper measuring above the quantification limits range from 10.2 - 148.0
mg/kg DM



The sediment data on nickel suggests effective transport around the Baltic Sea, since
relatively high sediment concentrations of the metal are observed both near the potential
sources in the Gulf of Finland and in more remote parts of the Baltic Sea. According to the
SGU 2007 data, nickel is found in highest concentrations in the northern Baltic Proper



Comparatively high sediment concentrations of lead are observed in the section of ESR III
in the Bornholm Basin and (in a very few instances) in the area around the island of Gotland
in the central Baltic. Low lead in sediment concentrations are observed in the central Baltic
Sea. The mean value does not exceed, and the 90th percentile only slightly exceeds the
OSPAR sediment EAC upper threshold value



Although naturally occurring in high concentrations, trends observed for zinc again indicate
a few peak concentrations in the northern Baltic Proper. Relatively low sediment
concentrations are observed throughout the rest of ESR III (90th percentile value narrowly
exceeds the OSPAR EAC upper threshold value)

Generally the concentration of metals and other hydrophobic contaminants will be highest in
accumulation areas for fine-grained sediments, due to the tendency of the contaminants to
absorb to such sediments and particulate organic matter (apart from in areas close to point
sources of the contaminants). In this respect, it is not surprising that most samples demonstrate
a high organic matter content.
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Organic pollutants
No clear trends are observed in the temporal DDT concentration data; however, the SGU 2007
data shows highest concentrations in the central Baltic Sea. Over 50 percent of the samples
collected throughout ESR III exceeded the Canadian TEL value and the 90th percentile of the
data set is an order of magnitude greater than the Canadian PEL value, indicating that adverse
ecological effects are likely as a result of DDT residues in ESR III sediments.
PAHs are present in high concentrations throughout the pipelines’ corridor within the central
Baltic Sea and in the area around the island of Bornholm. The total concentration of the sixteen
PAHs ranges from 0.011 to 4.94 mg/kg with a mean of 1.39 mg/kg. OSPAR has not published
EACs for all of the relevant PAHs that are included in the sum concentration. However, some
PAHs have been assigned EACs by OSPAR and the magnitude of the maximum EAC for the
individual PAHs is higher than the maximum sediment sum concentration.
Trends observed for PCBs in sediments show elevated concentrations throughout the central
Baltic in the eastern Gotland Basin.
The sediment dataset on organotins are too small to enable reliable assessment of transport
patterns through the Baltic. However, the SGU 2007 data indicates concentrations for all three
parameters decreasing along the pipelines’ corridor in ESR III from the Gulf of Finland towards
the Baltic Proper. Lower sediment concentrations are observed in the area around Bornholm.
The concentrations of tributyl-tin (TBT) measuring above the quantification limits range from
0.001 – 0.047 mg/kg DM, with a mean average of 0.011 mg/kg DM. The OSPAR sediment EAC
upper threshold value for TBT is exceeded by numerous orders of magnitude throughout ESR
III.
Nutrients
Nitrogen, phosphorus and organic carbon concentrations in sediments are highly variable in
ESR III, ranging over several orders of magnitude. This is likely to be related to variable rates of
accumulation on the sediment influenced by proximity to sources including organic matter from
phytoplankton blooms, the sediment structure and the transport of seabed material. Typically the
lowest concentrations are found in the shallower more sandy and better oxygenated areas of
ESR III closest to the Hoburgs and Midsjö banks (ESR IV).
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Box 8.20

Values/sensitivities of the seabed of Ecological Sub-Region III

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each
seabed resource or receptor within ESR III, highlighting any seasonal variation.

Seabed
Seabed structure
and processes
Contaminants

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Commentary:

8.9.3



Seabed structure and processes. The seabed in ESR III lies at depths that prevent it
from being disturbed by adverse weather conditions, save perhaps for those storms
that would theoretically appear at a frequency of once per century. Sedimentation of
organic matter from the upper layers and deep water mixing govern the composition
and chemistry of the seabed. Deep water mixing depends on the Baltic inflows, a
phenomenon that introduces oxygen in the deep sea and turbulent mixing of density
flows flowing across sills into the deep basins. The large scale at which these
processes operate suggest that the overall seabed structure and processes in ESR III
is not sensitive to changes in the context of the project activities



Contaminants. The level of sediment contamination observed in the deep areas of the
Baltic suggests that these areas have received inputs from adjacent sub-basins. In a
sense, the deeper areas act as an ultimate sink. Contaminant levels also reflect the
overall sediment composition, with many contaminants bound to the sediment that is
rich in organic matter. In the context of the project activities under consideration,
contamination levels are not prone to change to the extent that wider ecosystem
functions or services are compromised

Plankton in ESR III
Phytoplankton
In ESR III photosynthetic phytoplankton are confined to the euphotic zone within the surface
water mass above the permanent halocline, where light is not limited. As with ESR II, a
phytoplankton spring bloom throughout much of ESR III, is triggered by increased light and
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temperature. Diatoms including Achathes, Skeletonema, Thalassosira and Chaetoceros spp.
tend to dominate the early bloom, succeeded by dinoflagellates including Peridiniella and
Wolosynskia.
Blooms vary locally within ESR III according to local temperatures, insolation and nutrient
availability. Figure 8.35 shows the intensity of the blooms in two parts of ESR III and one in
ESR II, calculated as a relative index derived from the concentration chlorophyll-a (chl-a) and
the duration of the bloom.

Figure 8.35

Phytoplankton blooms in ESR III and ESR II (1)

Spring blooms start earlier and are less intense in the south of the ESR III, reaching average
concentrations of 5 and 7 mg chla m-3 (see Figure 8.36 and Figure 8.37) (1).

(1)

Fleming, V. and Kaitala, S 2006 Phytoplankton spring bloom biomass in the Gulf of Finland, Northern Baltic
Proper and Arkona Basin in 2006 HELCOM Indicator Fact Sheets 2006.
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Figure 8.36

Average bloom intensity, southern Baltic Proper (1)

Figure 8.37

Average bloom intensity, northern Baltic Proper (1)

A summer minimum in June follows the spring blooms. In this period, the plankton is dominated
by small flagellate genera such as Heterocaspa and Chrysochromulina. In July and August,
recurrent blooms of cyanobacteria take place in many locations within ESR III. Because some

(1)

Fleming, V. and Kaitala, S. 2006. Phytoplankton spring bloom biomass in the Gulf of Finland, Northern Baltic
Proper and Arkona Basin in 2006. HELCOM Indicator Fact Sheets 2006.
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cyanobacteria (Nodularia spumigena, Aphanizomenon flosaquae and Anabaena spp.) are able
to fix atmospheric nitrogen in their cells, they can grow even when nitrogen in the water is
depleted. These cyanobacteria are also buoyant and can form massive visible surface
accumulations for periods of several weeks. Besides being a nuisance to water users, one of the
bloom forming cyanobacteria, N.spumigena, is toxic and produces the hepatotoxin nodularin.
Zooplankton
The variations of zooplankton species composition in ESR III can be substantial, depending on
several factors including salinity (ingress from the North Sea), availability of food and predation
by fish. The principal food sources for zooplankton are located above the halocline, hence
zooplankton is normally found mainly in this layer. However, in periods of oxygen inflow into the
near bottom layer, zooplankton can also be found below the halocline.
The intermittent inflow of saline water from the Skagerrak and freshwater surplus from the rivers
creates unique habitats which are inhabited by different zooplankton communities (1). Low
salinity species, such as the rotifer Keratella quadrata and the copepod Eurytemora hirundoides,
are present as are neritic marine species e.g. Evadne nordmanii, Acartia spp. and open sea
species such as Paracalanus parvus and Oithona similis (2). The vertical distribution of
zooplankton is affected by stratification, with species such as O.similis generally being found in
more saline water below the halocline.
There has been an increase in the rotifer component of Baltic zooplankton in recent decades,
which has been attributed to eutrophication. However, this may also be related to climate
change (by mild winters and springs) and an increase in food phytoplankton species. Changes
in zooplankton communities also affect food availability for fish populations, and a decrease in
the proportion of favoured prey may negatively affect fish stocks. For example, the larger
copepods are the favoured prey of the Baltic herring that has experienced a population decline
as populations of the copepod Pseudocalanus have also declined.
Long term trends in annual zooplankton biomass between 1979 and 2005 were analysed by the
Finnish Marine Research Institute (FIMR) and in general, no significant trends in zooplankton
overall biomass development were found (3). The trend for the period 1979 to 1998 is depicted in
Figure 8.38.

(1)

Casini, M. Cardinale, M. and Arrhenius, F. 2004. Feeding preferences of herring (Clupea harengus) and sprat
(Sprattus sprattus) in the Southern Baltic Sea. J. Mar Sci. 61 1267- 1277.

(2)

Dippner, J.W. Kornilovs, G. and Sidrevics, L. 2000. Long-term variability of mesozooplankton in the Central Baltic
Sea. J. Mar.Sys. 25 23- 31.

(3)

Olsonen, R. 2006. FIMR monitoring of the Baltic Sea environment. Report Series of the Finnish Institute of Marine
Research 59 FIMR, Finland.

ENG

617

Figure 8.38

Changes in annual zooplankton abundance in the southern Baltic 1979-98 (1)

Box 8.21

Values sensitivities of the plankton in Ecological Sub-Region III

Various criteria are used to determine the value/sensitivity of a resource or receptor including,
amongst others, resistance to change, adaptability and rarity (refer to Section 7.5 for further
explanation). The matrix below details the value/sensitivity allocated to the plankton within ESR
III, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Phytoplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Zooplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Plankton

Commentary:


Plankton is normally highly abundant in the water column. Its composition will vary with
season, depending in part on the availability of nutrients and prey species as well on the life
cycle of the different species. Plankton can be considered insensitive to local interventions
of the seabed on account of the high number of offspring produced by marine organisms
and large-scale dispersal characteristics

(1)

Helsinki Commission. Baltic Marine Environment Protection Commission. 2002. Environment of the Baltic Sea
Area 1994-1998. Helsinki. Baltic Sea Environment Proceedings No. 82 B.
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8.9.4

Benthos of ESR III
Macrophytes
The majority of ESR III lacks macrophyte communities along the pipelines’ corridor as the water
depth prevents the penetration of sufficient light levels for plant growth (see Figure 8.13).
Close to the shore, three distinct assemblages can be distinguished. In areas along the coast of
Gotland, freshwater emergent vegetation such as Phragmites spp. occurs within close proximity
to the proposed pipelines.
In coastal sandy and soft-bottom flora communities, the seagrasses Z. marina and Z. noltii are
found together with bladder wrack (F. vesiculosus) and serrated wrack (F. serratus). The depth
distribution of the two fucus species is at a maximum of 10 to 12 metres in the Baltic Proper, and
therefore they are not found in the deeper waters of ESR III, but within close proximity to the
coast(1).
Similarly on rocky bottoms, red algae such as Ceramium, Phyllophora and Polysiphonia spp. are
generally found to a depth of approximately 25 metres and are thus rare in ESR III.
Zoobenthos
As outlined in Section 8.6.3, the zoobenthos in the Baltic Proper is relatively impoverished when
compared to other seas. Because of the dependence of the deep basins on oxygenated inflows
from the North Sea, significant areas of seabed in ESR III become depauperate during periods
of hypoxia. At present (2008), the size of areas without zoobenthos is the comparable to that
prevailing during the middle of the last stagnation period in the 1970s and 1980s; that is
approximately one-third of the total Baltic Sea area is without zoobenthos (2).
Due to reduced saltwater inflows between 1977 and 1993, salinity stratification disappeared
after long periods of stagnation and resultant mortality of benthos occured. However, from 1993
to 1994, macrofaunal communities re-established. Opportunistic species such as the polychaete
Bylgides sarsi replaced previously abundant long lived species such as the bivalves Macoma
calcarea and Astarte borealis. During the summers of 2006 and 2007, oxygen concentrations

(1)

Helsinki Commission. 2002. Fourth Periodic Assessment of the State of the Marine Environment of the Baltic Sea
Area, 1994-1998; Baltic Sea Environment Proc. No. 82 B.

(2)

Laine, A. O. and Norkko, A. .2005. Trends in soft sediment macrozoobenthic communities in the open sea areas
of the Baltic Sea (1965 to 2005). (ed: HELCOM).
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were depleted throughout much of the Baltic Sea (1). This resulted in significant benthic mortality
within ESR III.
The zoobenthos surveys in the Finnish and Swedish waters of ESR III were carried out in
August and September in 2007 (see Atlas Maps 7d and 7e). Zoobenthos surveys in Danish
waters took place in May 2008 (see Atlas Map 7f and 7g). In these national waters, samples
were collected at stations and transects along the proposed pipelines’ route (see Altas Maps
BE-7). Sampling methods employed varied between each of the national surveys and details of
the surveying methodology are available in a report produced by DBL (2). It must be noted that
the national zoobenthos surveys carried out used various types of gear and surveyed in different
seasons of different years. This therefore makes the results from the surveys in different EEZs
not directly comparable.
In the Northern Baltic Proper, a number of samples were taken (see Atlas Map BE-7). The total
number of species recorded in the Finnish EEZ (eight) was extremely low and zoobenthos was
absent from the majority of the stations sampled (see Atlas Map BE-7d). The benthic fauna in
the Finnish EEZ is characterised by a similar prevalence of very few species accounting for
3
most of the abundance and biomass ( ). No zoobenthos was found in Swedish waters deeper
than 77 m where oxygen concentrations ranged between 0 and 1.21 mg/l. Most of the samples
containing benthos were acquired at depths of less than 60 metres, which is usually above or
close to the depth of the halocline. The total number of species recorded in the Swedish EEZ
was 14, very low in comparison to the number of species present in the entire Baltic. The
Gotland Basin has a low species richness in comparison to the Bornholm Basin and the benthic
community in the Swedish waters is made up of very few species accounting for the majority of
the abundance and biomass such as Macoma balthica, Bylgides sarsi and Pontoporeia affinis.
In the zoobenthos survey carried out in Danish waters in May 2008, virtually no zoobenthos
were observed in samples taken in the sections of ESR III west of the South Midsjö Bank and
east of Bornholm. All stations in these sections of ESR III where zoobenthos were found
consisted of < 200 individuals/m2 (see Atlas Map BE-7f), however no benthos were present at
many of the stations. Water depth, soft muddy sediments, absence of light and periodic low
oxygen concentrations are considered to be the limiting factors for species richness, abundance
and biomass of the benthic fauna.

(1)

Feistel, R. Nausch,G. and Hagen, E (eds, 2007).Water exchange between the Baltic Sea and the North Sea, and
conditions in the deep basins.. HELCOM Indicator Fact Sheets 2007. Online. [Viewed 17/09/2008],
http://www.helcom.fi/environment2/ifs/en_GB/cover

(2)

Dansk Biologisk Laboratium. 2008. Macrzoobenthos along the South route of the Nord Stream Pipeline in the
Baltic Sea including the Kalbadagrund alternative in the Gulf of Finland. Final Report September 2008. p 5.

(3)

Dansk Biologisk Laboratium. 2008. Macrzoobenthos along the Nord Stream Pipeline in the Baltic Sea in 2006 and
2007. Final Report February 2008. Figure 7.1.

ENG

620

Box 8.22

Values/sensitivities of the benthos of Ecological Sub-Region III

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
benthos of ESR III, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Benthos
Macroalgae and
aquatic
vegetation
Bladder wrack
and seagrass
assemblage
Emergent
vascular plants
Algae on rocky
bottom
Zoobenthos
Soft-bottom
community

Commentary:
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In shallow areas near the shore, there is an assemblage of the brown weed, bladder
wrack (Fucus vesiculosis) and seagrasses (Zostera marina and Zostera noltii). These
species constitute important habitats in the Eastern Gotland Sea that HELCOM
considers in decline. Because of its importance to ecosystem functions it is considered
of medium sensitivity



The emergent vascular plant community, dominated by common reed and bulrush, are
present along the shores of Gotland and along much of the Baltic. The species in this
community are not considered sensitive



The algal assemblage on rocky bottom comprising various species of red algae
(Rhodophyceae), though relatively rare in the Gotland area, is not considered in
decline. Consequently, it is of low sensitivity



The depauperate soft-bottom zoobenthos community is widely distributed throughout
the area where oxygen conditions permit. The sensitivity is considered low
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8.9.5

Fish of ESR III
Introduction
ESR III is the largest ecological sub-region and covers the majority of the central Baltic Sea. The
deep water, strong thermocline, anoxic conditions and impoverished benthic community that are
found in much of ESR III mean that the demersal and benthic fish population of ESR III is
impoverished, although cod are important in certain parts of the Baltic Proper. The fish
community in ESR III is heavily dominated by pelagic species, particularly the commercially
important species sprat and herring. In the presence of sufficient oxygen and available food,
populations of demersal and benthic fish can also be found in the deeper waters of ESR III.
General considerations of the Baltic fish community are summarised in Section 8.6.4.
Sprat
Sprat are found in open sea areas across the whole Baltic Sea. During the year, mixed sprat
and herring shoals occur frequently in both open sea and coastal areas. Sprat migrate to seek
out warmer water layers during the different seasons, avoiding temperatures below 2 to 3°C,
which may induce high mortalities. Sprat mainly feed on zooplankton and cod fry.
Since the 1990s, the Baltic sprat stock has increased, mainly due to reduced predation by cod
and high (although varying) recruitment success (1) . However, there was a decrease in adult
growth during the 1990s, related to the decrease in abundance of the copepod Pseudocalanus
sp., which is one of the most important food items for sprat during spawning. In addition, strong
intra-specific competition due to the large stock during the 1990s may have also influenced the
population. The sprat catch is becoming increasingly important to commercial fisheries,
particularly in the northern and eastern parts of the Baltic Sea and this is likely to influence
population dynamics in the future. Figure 8.39 shows the distribution of sprat and the location of
spawning grounds in the Baltic Sea.

(1)

Köster, F.W., Möllmann, C., Neuenfeldt, S., Vinther, M., St. John, M.A., Tomkiewicz, J., Voss, R., Hinrichsen,
H.H., Kraus, G. and Schnack, D. 2003. Fish stock development in the Central Baltic Sea (1976-2000) in relation to
variability in the physical environment ICES Marine Science Symposia, 219: 294-306.
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Distribution and spawning areas of Sprat in the Baltic Sea (1)

See Atlas Map FI-3 for a larger version.

Figure 8.39
(1)
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Sprat spawn within the water columns in open water, often near the slopes of deep water
basins. The Bornholm Deep, Gdansk Deep and southern parts of Gotland Deep (shown in
Figure 8.39) are particularly important spawning areas. Spawning occurs from April to July
depending on the geographical area concerned. Within ESR III, the proposed route passes
through or close to the spawning areas at Gotland Deep and Bornholm Deep.
Herring
Within the Baltic Sea there are two subspecies of herring, Atlantic herring (Clupea harengus
harengus) and Baltic herring (Clupea harengus membras). Baltic herring is smaller than Atlantic
herring and its flesh is leaner, containing significantly less fat than the Atlantic herring. Baltic
Herring populations are found within the eastern part of the Baltic Sea, east of the conceptual
line passing from the southern extremity of Oland Island to the Bay of Danzig, as well as the
Gulfs of Finland and Bothnia. Atlantic herring are found throughout the Baltic Sea, other than the
extreme north of the Gulf of Bothnia and the extreme east of the Gulf of Finland. The stocks of
these two sub species are generally mixed and will be caught together in the same school.
Herring occur in large schools throughout ESR III and the rest of the Baltic Sea (1) and tend to
migrate seasonally between coastal archipelagos and open sea areas. Both sub-species stay
close to the coast during spring and autumn and spend summer in the nutrient-rich open sea. A
number of the populations within the Baltic have shown some increase in their size, particularly
those in the Bothnian Sea and the Gulf of Riga. These populations are thought to have
increased as a result of mild winters and warm summers respectively, together with declines in
cod predator populations. The central Baltic stock, however, is considered to have been in
decline; the low salinity conditions that have led to a decline in the copepod Pseudocalanus sp.,
an important prey item, has been suggested as one of the main causes for this decline.
Herring spawn in coastal areas in most parts of the Baltic Sea, but do not spawn in the vicinity of
the pipelines’ route in ESR III, as shown in Figure 8.40. Spring spawners have dominated the
general herring population since the 1960s and autumn spawners are now classified as
endangered on the Red List for the Baltic Sea. Younger herring tend to remain close to the
coast so are unlikely to be found along the pipelines’ route in ESR III, whereas older herring
move into deeper waters during winter. Herring feed primarily on zooplankton, although older
herring may feed on fish eggs and fry.

(1)

Helsinki Commission. 2006. Assessment of Coastal Fish in the Baltic Sea, Baltic Sea Environment Proceedings,
No. 103A, HELCOM. Helsinki, Finland.
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Herring spawning areas and feeding migration routes (1)

See Atlas Map FI-2 for a larger version.

Figure 8.40

(1)
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Diadromous Species
Diadromous species in ESR III include the Atlantic salmon (Salmo salar) and smelt (Osmerus
eperlanus). Atlantic salmon is a protected species under Annex II of the EU Habitats Directive
and has been designated a high priority species according to HELCOM. Atlantic Salmon are
born and spend their early years in one of approximately 30 rivers around the Baltic Sea. They
then migrate into the open sea where they tend to follow schools of sprat and herring for a
number of years before migrating back to the river of their birth to spawn. The spawning
migration begins in early summer and peaks in June; spawning takes places between
September and November (1). Wild salmon populations are declining due to changes to rivers
that prevent them reaching their spawning grounds and the majority of the salmon in the Baltic
Sea at present are from hatcheries.
Cod
The demersal (that is bottom-dwelling) cod is economically the most important fish species in
the Baltic Sea, but stocks have severely declined in recent years. As a result, cod is classified
on the Swedish Red List as endangered (2) and as a High Priority species under HELCOM
criteria (3). Cod is threatened by fisheries (as a target species), eutrophication and habitat loss.
The Baltic Sea cod is a keystone species which a number of other species, such as seabirds,
depend on for food. It is also a globally important population, since it is one of the last remaining
large populations of the species (4).
There are two populations of cod present in the Baltic Sea: eastern and western Baltic cod,
which have different morphological and genetic characteristics. Although the two stocks are
biologically distinct there is some migration of fish between areas. The eastern cod stock occurs
in the central, eastern and northern Baltic but not in significant amounts north of the Åland
Islands. The eastern population is the larger of the two populations, accounting for
approximately 90 percent of the cod stocks in the Baltic Sea (5). The western cod stock inhabits
the areas west of Bornholm and the Danish straits. The western cod stock appears to be a
highly productive stock which has sustained a very high fishing mortality for many years.
Recruitment is variable and the stock is highly dependent upon the strength of incoming year
classes.
(1)

Finnish

Game

and

Fisheries

Research

Institute.

Atlantic

salmon

(Salmo

salar).

http://www.rktl.fi/english/fish/fish_atlas/atlantic_salmon/ (accessed September 12, 2008).
(2)

Gärdenfors, U (ed) .2005. The 2005 red list of Swedish species. Uppsala (ArtDatabanken)

(3)

Helsinki Commission. 2007. Helcom Red list of threatened and declining species of lampreys and fishes of the
Baltic Sea, Baltic Sea Environmental Proceedings No. 109.

(4)

Helsinki Commission. 2007. Helcom Red list of threatened and declining species of lampreys and fishes of the
Baltic Sea, Baltic Sea Environmental Proceedings No. 109.

(5)

Helsinki Commission. 2006. Changing communities of Baltic coastal fish, Baltic Sea Environmental Proceeding
No. 103A, Helsinki, Finland.
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Main spawning and nursery areas for cod in the Baltic Sea (1)

See Atlas Map FI-1 for a larger version.

Figure 8.41

(1)
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The unique hydrographic conditions of the Baltic Sea mean that recruitment of cod does not
occur regularly. Baltic Sea stocks of cod probably have a high dependency on supply from other
areas, particularly the Western Baltic stock, and these stocks themselves have declined in
recent years (as is the case for the North Sea) (1). However, a number of spawning areas within
the Baltic Sea have been identified including Bornholm Deep, Slupsk Furrow and Gdansk Deep.
Figure 8.41 depicts the main traditional spawning and nursery areas for cod in the Baltic Sea.
Cod spawning in the Baltic Sea is confined to areas at least 60 to 90 metres deep, which
corresponds with ESR III. In addition to a suitable depth, successful egg development requires a
minimum oxygen level of 1 to 2 mg/l and a seawater layer of neutral buoyancy (salinity higher
than 11 psu). In periods without major inflows of water from the Danish Straits, oxygen depletion
reduces the survival rate of cod eggs. Furthermore, recruitment to the cod stock has declined
over the past two decades due to a reduction in the spawning stock caused by heavy fishing
and declines in the biomass of Pseudocalanus sp. which has reduced the availability of food for
the cod larvae. These factors, coupled with increased predation of cod eggs by sprat, have
reduced recruitment to the adult population. When oxygen is present below the halocline cod
can be found in deeper water where they feed on benthic invertebrates.
Flatfish
A number of demersal (that is bottom-dwelling) flatfish species are present in the Baltic Sea, the
most important commercial species being flounder (Platichthys flesus), plaice (Pleuronectes
platessa), turbot (Psetta maxima) and brill (Scophthalmus rhombus). The catches of these
species are generally much lower than the other commercially important marine species in the
Baltic Sea. The majority of ESR III is not particularly important for flatfish; however, Bornholm
Deep is an important spawning area for some flatfish species.
Flounder
The flounder is widely distributed in all parts of the Baltic Sea, except in the northern Bothnian
Bay, the eastern-most part of the Gulf of Finland and the deepest areas of the Gotland Deep.
Migration studies indicate that there are several distinct flounder populations, between which
migration of the adults is rare. Flounders spawn in the Arkona basin, the Slupsk furrow and the
Bornholm Deep at a depth of 40 to 80 m in the period from the May to June. After spawning,
flounder migrate to feeding areas in shallow coastal areas, southward to the German and Polish
coasts as well as northward to the Swedish coast.

(1)

Helsinki Commission. 2007. HELCOM Red list of threatened and declining species of lampreys and fishes of the
Baltic Sea, Baltic Sea Environmental Proceedings No. 109.
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Box 8.23

Values/sensitivities of the fish of Ecological Sub-Region III

Various criteria are used to determine the value/sensitivity of a resource or receptor including,
amongst others, resistance to change, adaptability and rarity (refer to Section 7.5 for further
explanation). The matrix below summaries the details of the value/sensitivity allocated to the fish
species assemblages of ESR III, highlighting any seasonal variation.

Fish
Pelagic fish (sprat
and herring)
Demersal fish (cod
and flatfish
species)
Diadromous
species

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Med

Med

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Low

Med

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

High

High

Low

Low

Low

Low

Low

Low

Commentary:


The pelagic (Baltic herring and sprat and demersal species (cod and several species of
flatfish) are considered of low sensitivity for most part of the year, except during the
spawning periods. Sprat, cod and flounder are known to spawn in the Bornholm Deep. They
will avoid the deeper hypoxic parts of ESR III



The populations of Atlantic salmon that spawn in rivers and spent their adult life in the Baltic
Sea is listed in Annex II of the EU Habitat Directive. Consequently, the species is considered
of high sensitivity during the migratory period
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8.9.6

Birds of ESR III
In ESR III, the pipelines pass along the east coast of Gotland and the Bornholm Basin which
supports breeding seabirds and provide foraging habitat for these species. The deeper areas of
the Northern Baltic Proper are of minor ecological value for birds in the Baltic.
The baseline description and evaluation focuses on known Important Bird Areas (IBA) within a
25 kilometres zone around the pipelines. A review of the bird species inventory of areas in
excess of 25 kilometres has also been undertaken in order to identify species with large foraging
ranges such as gulls and some terns in order to evaluate impacts on these species. The
baseline description on seabirds focuses on Important Bird Areas (IBA) and wetlands of
international importance designated under the Ramsar Convention on Wetlands and also
provide a description of habitats of importance for birds during different stages of their life cycle.
Designated Sites
The following Important Bird Areas supporting important populations of birds are passed by the
Nord Stream pipelines in ESR III:


Important Bird Area Tammisaari and Inkoo Western Archipelago IBA FI080



Ramsar site Wetlands of Hanko and Tammisaari 3FI016



Important Bird Area Hanko Western Archipelago FI081



Important Bird Area Coastal Areas around Gotland Island IBA SE050

The Important Bird Areas of Tammisaari and Inkoo Western Archipelago (FI080) and Wetlands
of Hanko and Tammisaari (Ramsar site 3FI016) are described in detail in Section.8.8.6. Hanko
Western Archipelago (FI081) is of international importance due to the presence of three species
listed in Anex I of the EC Birds Directive and including staging Steller’s eider (Polysticta stelleri),
great snipe (Gallinago media) and white-tailed eagle (Heliaeetus albicilla). The latter species is
also wintering within this area. Common eider (Somateria molissima) is also known to breed
within this area. Tammisaari and Inkoo Western Archipelago forms the western part of the
Ramsar site Wetlands of Hanko and Tammisaari.
Gotland Island to the west of ESR III has a number of designated areas including a Ramsar site,
bird sanctuaries and nature reserves, all of which are located on the east coast. This area
comprises the near shore areas of along the east coast of Gotland and the shallow waters
around the island of Gotska Sandön. Approximately 237,000 long-tailed ducks (Clangula
hyemalis) corresponding to 5 percent of the north-west European wintering population wintered
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in this area between 1988 and 1993 (1). The near-shore areas support large populations of
diving ducks including tufted duck (Aythya fuligula), goldeneye (Bucephala clangula) and greater
scaup (Aythya marila). This site is also of international importance for geese and ducks as
described below (2). Various parts of this site are also important for breeding waterbirds such as
various species of waders (Charadriidae) and terns (Sternidae). The site is of international
importance for seven species of birds. The sea bottom of the near shore zone is mainly
composed of gravel deposits and blue mussels form an important food resource within this
area (3).
Key Species and Populations
In the marine areas surrounding ESR III, 12 bird species listed in Annex I of the EC Birds
Directive as requiring special conservation measures (4). These are set out in Table 8.25.

Table 8.25

Annex I species found in ESR III and surrounding areas

Name

Scientific name

Status

Whooper swan

Cygnus Cygnus

Passage

Bewick’s swan

C.columbianus

Passage

Barnacle goose

B.leucopsis

Breeding

Steller’s eider

Polysticta stelleri

Passage, wintering

Smew

Mergusalbellus

Wintering

White-tailed sea eagle

Heliaeetusalbicilla

Breeding, Passage,
wintering

Little tern

Sterna albifrons

Breeding

Arctic tern

Sterna paradisae

Breeding

Caspian tern

Sterna caspia

Breeding

Red-throated diver

Gavia stellata

Passage, wintering

Black-throated diver

Gavia arctica

Passage, wintering

Avocet

Recurvirostra avocetta

Breeding

(1)

Dunrick, J., Skov, H., Jensen, F.P. and Phil, S. 1994: Important marine areas for wintering birds in the Baltic Sea.
EU DG XI research contract no. 2242/90-09-01, Ornis Consult report, 110pp.

(2)

RAMSAR. Information Sheet on Ramsar Wetlands. http://www.wetlands.org/reports/ris/3SE008en.pdf (accessed
September 22, 2008).

(3)

Dunrick, J., Skov, H., Jensen, F.P. and Phil, S., 1994: Important marine areas for wintering birds in the Baltic Sea.
EU DG XI research contract no. 2242/90-09-01, Ornis Consult report, 110pp.

(4)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).
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Breeding
ESR III passes close to the Gotland and Bornholm Basins which are important foraging habitats
for common guillemot and razorbill, two species of seabird that feed mostly on sprats (pelagic
schooling fish) in the Baltic Sea. The key breeding grounds for auks in the Baltic Sea are in the
vicinity of these areas (Lille and Stora Karlsö, Christiansö).
The coastal areas around the east coast of Gotland are important for a large number of bird
species protected under the European Birds Directive and include four species of terns,
barnacle goose, common eider and several wader species (Charadriidae spp.)(1). Grassland
habitats, intertidal mudflats and reedbeds provide important foraging and breeding habitats for a
large number of species.
The population of black guillemot (Cepphus grylle) in the Baltic has declined and has been
recorded both at the breeding and wintering grounds. Declines in breeding numbers have been
recorded in Sweden and Finland since 1985 (2).
The status of other species, which predominantly breed in the archipelago areas, like common
eider (Somateria mollissima) and Caspian tern (Sterna caspia) is uncertain, and populations of
these species may be decreasing in parts of the archipelago areas (3).
Wintering
The Swedish sections of ESR III, near the islands of Gotland and Öland, are important areas for
wintering seabirds in the Baltic Sea (4) including tufted duck (Aythya fuligula), greater scaup
(Aythya marila), long tailed duck (Clangula hyemalis), smew (Mergus albellus) and goosander
(Mergus merganser). The island of Gotland supports up to 237,000 wintering long-tailed ducks.
Blue mussels provide an important food resource for this species.
Passage
The east coast of Gotland is of international importance for geese, especially for barnacle geese
(Branta leucopsis) (5). More than 40,000 barnacle goose, bewick’s swans (Cygnus columbianus)
and smews (Mergus albellus) stage here during spring and autumn migration. The white-tailed

(1)

RAMSAR. Information Sheet on Ramsar Wetlands. http://www.wetlands.org/reports/ris/3SE008en.pdf (accessed
September 22, 2008).

(2)

Skov, H. Durinck, J. Leopold, M.F. & Tasker, M.L. 2007. A quantitative method for evaluating the importance of
marine areas for conservation of birds. Biol. Conserv. doi:10.1016/j.biocon.2006.12.016.

(3)

PeterGaz. 2006. The North European Gas Pipeline OFFSHORE Sections (the Baltic Sea). ENVIRONMENTAL
SURVEY. Part 1. STAGE I. Book 5. Final Report.

(4)

Skov, H., Durinck, J., Leopold, M.F. & Tasker, M.L. 2007. A quantitative method for evaluating the importance of
marine areas for conservation of birds. Biol. Conserv.

(5)

RAMSAR. Information Sheet on Ramsar Wetlands. http://www.wetlands.org/reports/ris/3SE008en.pdf (accessed
September 22, 2008).
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eagle (Heliaeetus albicilla) migrates through the area of Hanko Western Arhcipelago. This
piscivorous species feeds primarily along rocky shores and shallow sea bays.

Box 8.24

Values/sensitivities of the birds of Ecological Sub-Region III

Various criteria are used to determine the value/sensitivity of a resource or receptor including,
amongst others, resistance to change, adaptability and rarity (refer to Section 7.5 for further
explanation). The matrix below summaries the details of the value/sensitivity allocated to the bird
species assemblages of ESR III, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Breeding birds

Low

Low

Med

High

High

High

High

High

High

Med

Low

Low

Wintering birds

High

High

High

Med

Low

Low

Low

Low

Low

Med

High

High

Migratory birds

Low

Med

High

High

High

Low

Low

Low

High

High

High

Low

Birds

Commentary:


Breeding birds, wintering and migratory birds, present in ESR III, include a number of
species that are protected under EU legislation and appear on the HELCOM lists of
threatened and/or declining species and biotopes/habitats in the Baltic Sea area.
Consequently, the populations of these species are considered particularly vulnerable, or in
other words highly sensitive, during the seasons that they pass through or breed in the area
or congregate in feeding areas in inshore waters

8.9.7

Marine Mammals of ESR III
Introduction
In ESR III, there are four species of marine mammals that are present near the pipelines’ route,
which include one cetacean and three species of seal:
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Harbour Porpoise (Phocoena phocoena)



Ringed seal (Phoca hispida botnica)



Harbour or common seal (Phoca vitulina)
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Grey seal (Halichoerus grypus balticus)

Harbour Porpoise (Phocoena phocoena)
Harbour porpoises tend to be more abundant towards the south west of the Baltic Sea, near the
German coast however this species has been sighted within ESR III, mostly within the Bornholm
Basin (see Atlas Map MA-1 and Atlas Map MA-2 or Figure 8.21).They are rarely found along
the proposed pipelines’ route from the western border of ESR II to North Midsjö Bank and South
Midsjö Bank, south of Gotland.
Now the population of harbour porpoise in the Baltic Proper consists of only a few hundred
individuals and evidence indicates that the population is genetically isolated. Therefore, extra
precaution has to be taken when managing the Baltic population.
Ringed Seal (Phoca hispida botnica)
As discussed in Section 8.6.6, the ringed seal is restricted to coastal waters where ice cover
occurs in winter. In ESR III, ringed seals are found from the western boundary of ESR II to near
the island of Gotland. They inhabit islands and islets in shallow waters off the coast of Estonia
(more than 50 kilometres south of the proposed pipelines), where ice cover occurs in winter
(refer to Figure 8.22 or Atlas Map ME-2). Some seals also pup at these islets, most notably in
Estonia and in the Stockholm Archipelago. During periods of ice cover, the Baltic ringed seals
leave these habitats for breeding activities in the open sea.
Harbour or Common Seal (Phoca vitulina)
There are no records of significant harbour seal populations in ESR III. Colonies of the
Kalmarsund harbour seal population are found approximately 75 kilometres north of the
pipelines in ESR III (see
Figure 8.23 or Atlas Map MA-5). The distribution range of these seals is known to extend to
within 20 kilometres of the pipelines’ route. Moulting occurs from July to September, however,
as described in Section 8.6.6 harbour seals tend to stay within 25 kilometres of the coast and
therefore it is unlikely that they will be found near the proposed pipelines’ route.
Grey Seal (Halichoerus grypus balticus)
Grey seals are distributed from the northernmost part of the Bothnian Bay to the southwest
waters of the Baltic Proper between May and June when mating takes place. Birthing takes
place on pack ice between February and March. The spatial extent of their distribution is shown
in Figure 8.24 or Atlas Map MA-4.
Grey seal colonies are known to exist to the north and west of Gotland in coastal areas of the
Western and Eastern Gotland Basins, the closest approximately 50 kilometres from the

ENG

634

pipelines. These are shown in Atlas Map MA-4. No known colonies of seals are found within 10
km of the pipelines’ route in this ESR. To the north of Gotland, approximately 30 kilometres from
the proposed pipelines route, the area of Kopparstenarna-Gotska Sandön-Salvorev area has
been designated a Baltic Sea Protected Area (BSPA) with grey seals as part of their designation
(see Atlas Map MA-4).
Grey seals are known to use the Archipelago Sea as one of their main breeding areas in the
Baltic. This lies approximately 50 kilometres to the north of the proposed pipelines’ route in ESR
III. Further to the east of the proposed pipelines in the Gulf of Riga, grey seal colonies thrive off
the coasts of Estonia and Latvia, and when conditions are suitable use ice around Saaremaa for
breeding. During the moulting period, they haul out on rocks and islets and sometimes on the
last drift ice in the Bothnian Bay. Populations have recovered slightly in last few decades,
especially in central Baltic Sea.
Summary
Table 8.26 provides a summary of the sensitivities (including seasonality) of each of the marine
mammals found in ESR III.

Table 8.26

Summary of sensitivity (including seasonality) of marine mammals ESR III

Species
Harbour porpoise
(Phocoena phocoena)

Ringed Seal
(Phoca hispida botnica)

Harbour Seal (Phoca vitulina)
Grey Seals
(Halichoerus grypus balticus)

ENG

Sensitivity
Wide ranging throughout
Bornholm Basin and other
areas. Less vulnerable to
impact.
Colonies present in eastern
part of Baltic proper
Colonies approx 50 km from
pipelines’ route.
Not known colonies in ESR III
Found throughout ESR III.
Sensitivity considered to be
high as proposed pipelines
pass through breeding areas.

Seasonality of Sensitivity
-

Mid- February to midMarch – Pupping,
April to May – Moulting
May to June – Mating and
Moulting
February to MarchPupping
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Box 8.25

Values/sensitivities of the marine mammals of Ecological Sub-Region III

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the marine
mammals of ESR III, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Harbour porpoise

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Ringed seal

Med

High

High

High

High

Med

Med

Med

Med

Med

Med

Med

High

High

Med

High

High

Med

Med

Med

Med

Med

Med

Marine mammals

Grey seal

Med

Commentary:

8.9.8



The Harbour porpoise, although protected under EU legislation, is widely distributed in
the region. The species tends to stay in shallow nearshore waters. This suggests that
in the context of the project activities envisaged the species is less vulnerable than the
resident seal populations



Both species of seal are listed as endangered by the IUCN, protected under EU
legislation and considered threatened by HELCOM. They are particularly vulnerable
during breeding, moulting, birthing and pupping and mating

Nature Conservation Areas of ESR III
In ESR III, the pipelines’ route does not cross any protected areas, however there is one nature
conservation area within 20 km of the Nord Stream pipelines’ route which has the potential to be
affected by the Project, as listed in Table 8.27 and illustrated on Atlas Maps PA-1 and PA-2,
and Atlas Map PA-5 (BSPA and UNESCO Biosphere Reserves).
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Table 8.27

Nature conservation areas located within 20 km of the pipelines in ESR III

Nature Conservation Area

Designation

Distance to
Pipelines
(km)

West Estonian Archipelago

UNESCO

12

A description of this site, and the interests for which it has been designated, is given below (1).
West Estonian Archipelago
The West Estonian Archipelago UNESCO Biosphere Reserve comprises the islands of
Saaremaa, Hiiumaa, Vormsi and Muhu, as well as numerous islets and other marine parts. The
major ecosystem types are temperate broad-leaved forests or woodlands and the coastal
marine zone. Habitat types include seashore halophilous (salt-rich) meadows, pine forests,
mixed spurce and deciduous forests, swamps and peat bogs. There are numerous protected
areas and one national part within the biosphere reserve, which are the sites used for research
and monitoring.
The major ecosystem types are temperate broad-leaved forests or woodlands and the coastal
marine zone. The main aim of this biosphere reserve is to maintain the insular and coastal
landscapes as well as the cultural and socio-economic features of the area. The West Estonian
Archipelago is situated approximately 12 kilometres to the south of the pipelines’ route.
In addition to this nature conservation area, the Nord Stream pipelines also pass a number of
Natura 2000 sites in ESR III, including the Eastern Gulf of Finland Archipelago and waters,
Söderskär and Långören Archipelago and the Kallbådan islet and water area, which are
considered in Chapter 10. Many Natura 2000 sites have other underlying designations. For
example, many of the Natura 2000 sites in the Baltic Sea have also been designated as BSPAs.
Where nature conservation area designations coincide with Natura 2000 designations, the site
as a whole is considered in Chapter 10 and are not considered further here.

(1)
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Box 8.26

Values/sensitivities of the nature conservation areas of Ecological SubRegion III

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the nature
conservation areas of ESR III, highlighting any seasonal variation.

Nature
conservation
area

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

High

High

High

High

High

High

High

High

High

High

High

High

Commentary:
By virtue of their designation as nature conservation areas with some sort of legal
protection, these areas warrant special attention when the project is likely to affect the area
It should be understood that the mere designation of an area as a Natura 2000 site,
Biosphere reserve or Ramsar site, does not imply that activities cannot be planned within its
boundaries. This depends on the actual management plan in place which will vary from area
to area and whether the activities constitute a significant threat to the species or habitat
types for which the site has been designated as a Natura 2000 site, Biosphere reserve or
Ramsar site
In order to reflect the special status, all nature conservation areas are considered to be of
high value/sensitivity

8.10

Ecological Sub-Region IV – the Southern Sandbanks
Three sections of the pipelines’ corridor fall within ESR IV, as shown in Figure 8.42. The main
section crosses the north-western edge of the Southern Baltic Proper extending towards
Bornholm Basin. While shorter than the part of the route through ESR III, a significant proportion
of the route passes through ESR IV.
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Figure 8.42
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ESR IV – the southern sandbanks
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8.10.1

The Water Column of ESR IV
Salinity
The salinity of surface waters in ESR IV is generally higher than that of the other four ESRs.
HELCOM data from 1900 to 2005, displayed in Atlas Map WA-2 indicate an average annual
salinity of 7 psu in the surface waters to 16 psu at a depth of 75 metres (values for ”Station 5” on
map). The salinity profiles collected during the 2005 and 2006 PeterGaz surveys reflect these
trends (refer to Atlas Maps WA-4, WA-5 and WA-6 (1)).
In the transitional waters close to the Arkona Basin (southern extent of ESR IV), a halocline may
be present at approximately 50 metres. The water of the inner Pomeranian Bay does not
normally display such halinic stratification, however, water with a higher salt content may
occasionally flow in from the Arkona Basin via the Saßnitz channel (2).
Water Temperature
Temperature profiles obtained during the 2005 and 2006 surveys carried out by PeterGaz
indicate that the average surface water temperature (<10 metres depth) fluctuates from 4˚C in
April/May up to 20˚C during July/August across ESR IV (see Atlas Maps WA-9, WA-10 and
WA-11 (3)).
The deep-water temperature (>40 m depth) also fluctuates, ranging from 2˚C between April and
May to 10˚C in October. This is largely determined by the temperature of the water inflow from
the North Sea, that itself ranges from 2 to 14°C (4).
The average temperature distributions for summer and winter in the Baltic Sea for the period
1900 to 2005 are shown in Atlas Map WA-7.
Oxygen
The waters of ESR IV are relatively well oxygenated as they normally have dissolved oxygen
saturations in excess of 30 percent. The waters around the Islands of Christiansø and
Graesholm to the east of Bornholm may become oxygen deficient at times due to the relative
(1)

Atlas Maps WA-3 and WA-8 identify survey station locations along the pipelines' corridor (October 2005 and
April/May 2006 respectively).

(2)

Institut für Angewandte Ökolgie GmbH. 2008. Nord Stream gas pipeline from the border of the German Exclusive
Economic Zone (EEZ) to the landfall point - Summary of the baseline description with reference to eco regions 5
and 6 - Route to the north of Bornholm (NoB), July 2008.

(3)

Atlas Maps WA-3 and WA-8 identify survey station locations along the pipelines' corridor (October 2005 and
April/May 2006 respectively).

(4)

Finnish Maritime Research Institute (FIMR). The Baltic Sea Portal of Finnish Maritime Research Institute.
http://www.fimr.fi/fi/itamerikanta (accessed October 21, 2007).

ENG

640

proximity to the deep waters of ESR III. Atlas Map WA-12 illustrates the levels of oxygen and
hydrogen sulphide monitored by HELCOM and ICES in the bottom water between May 2002
and 2005.
Severe oxygen depletion with concentrations between 0.5 to 1.5 mg/l was observed in the deep
waters close to the seabed in August 2003 at the Adlergrund, the Pomeranian Bay and off the
Oder estuary, even though in May 2003 oxygen levels were relatively high compared to other
years (see Atlas Map WA-12).
Nutrients
The Pomeranian Bay has stable mesotrophic conditions with relatively low nutrient
concentrations all year round. However, the nutrient level increases towards the south due to
the contribution of the River Oder, and higher nutrient concentrations are also occasionally
observed around the old Oder bed (including the Saßnitz Channel). Under suitable easterly and
north-easterly wind conditions, material is transported from the Pomeranian Bay to the Arkona
Basin via the Saßnitz Channel. Eutrophic conditions are therefore found in the area immediately
influenced by the Oder, which may include the southwestern part of ESR IV.
Atlas Map WA- 13 illustrates the total nitrogen content 1 to 5 metres beneath the water surface
at selected HELCOM monitoring stations (summer/winter 2000-2005). Concentrations of total
nitrogen remained relatively constant between 2000 and 2005, averaging 0.25 to 0.30mg/l,
irrespective of season.
Atlas Map WA-14 illustrates the total phosphorous content of surface waters. The total
phosphorous concentration increased slightly in 2005 from approximately 0.02 to 0.03 mg/l.
Metals
Trace metal concentrations in Baltic waters are generally higher than in Atlantic waters, although
a decreasing trend of 6 percent per year for Cadmium and copper was revealed between 1980
and 1993 (HELCOM 1996) in Baltic surface waters a general decrease of the surface.
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Figure 8.43

Concentrations of mercury in Arkona Bight, Mecklenburg Bight, Bornholm
Sea and Gotland Sea (1)

In 2006, higher concentrations of lead and cadmium were observed in ESR IV than in the
eastern Baltic. Inter annual differences at the sampling stations in the western Baltic for the
period 1993 to 2006 demonstrated that not only salinity but also heavy metal concentrations are
subject to fluctuations especially in the transition area between the North Sea and the Baltic
Sea.
Organic Pollutants
Current data on organic pollutants in ESR IV are lacking. Available data presented in

(1)

Pohl, C., and Hennings, U. 2007. Trace metal concentrations and trends in Baltic surface and deep waters, 19932006. HELCOM Indicator Fact Sheets 2006. http://www.helcom.fi/environment2/ifs/en_GB/cover/ (accessed
November 11, 2008).
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Table 8.28 are for the period of 1994 to 1998 for the central and western Baltic Sea observed by
HELCOM(1).

Table 8.28

Organic pollutants in the central and western Baltic Sea from 1994 to 1998

Organic Pollutant

Concentration

Polychlorinated biphenyls (PCB)

The concentration of PCB 153 – one of the main
congeners – ranged from 10-24 pg/l (median
values).

Dichlorodiphenyltrichloroethanes (DDT) surface-seawater DDT concentrations ranged from
2-30 pg/l in the southern and western parts of the
Baltic Sea.
Hexachlorobenzenes (HCB)

surface-seawater HCB concentrations ranged from
<5-10 pg/l.

Hexachlorocyclohexanes (HCH
isomers)

Surface-seawater concentrations of HCH isomers
exhibited distinct geographical variation within the
Baltic Sea. The concentration of α-HCH ranged from
0.43-1.1 ng/l. A clear concentration gradient was
observed from east to west. The surface-water
concentrations of lindane (γ-HCH) in the Baltic Sea
ranged from 0.9-2.6 ng/l.

Petroleum and other hydrocarbons

Total hydrocarbon concentrations ranged from 0.51.6 μg/l during summer months with higher values
observed in coastal regions. During winter months
concentrations ranged from 1.1-3 μg/l.

Polycyclic aromatic hydrocarbons (PAH) Surface-seawater concentration of single PAHs
ranged from <2-4.5 pg/l. The median concentration
of the two- to four-ring aromatics (naphthalene to
chrysene) in the open sea ranged from 0.02-2.1 ng/l.
The mean concentration of five- to six-ringed PAHs
was <0.005–0.15 ng/l.

(1)

Pohl, C., and Hennings, U. 2007. Trace metal concentrations and trends in Baltic surface and deep waters, 19932006. HELCOM Indicator Fact Sheets 2006. http://www.helcom.fi/environment2/ifs/en_GB/cover/ (accessed
November 11, 2008).
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Box 8.27

Values/sensitivities of the water column in Ecological Sub-Region IV

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each water
column resource or receptor within ESR IV, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Salinity

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Water temperature

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Oxygen

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Nutrients

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Metals

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Organic pollutants

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Water column

Commentary:
All ESR IV water column parameters are of a low receptor sensitivity value throughout the
year. That is to say that the phenomena of interest are resistant to change beyond the
natural variation experienced on a year to year or seasonal basis. Weather conditions and
currents ensure that the water column is well-mixed above any halocline present. Anoxic
conditions may develop in deeper parts of ESR IV and in the shallow waters of the
Pomeranian Bay as a result of an influx of oxygen-depleted waters from adjacent basins and
eutrophication respectively

8.10.2

The Seabed of ESR IV
Seabed structure and processes
The seabed geology of ESR IV consists of Silurian linmestones, mudstones and shales in the
Eastern Gotland Basin and Cretaceous mudstones/sandstones beneath in Arkona Basin. This is
overlain with sand, coarser sediments and glacial clay and till (see Atlas Maps GE-1 and GE-2).
The sediments of the Pomeranian Bay consist mainly of fine and medium sands, although
sediments containing mud are also found locally, particularly on the seabed surface. On the
north-east edge of the Boddenrandschwelle there are extensive overlapping deposits of glacial
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clay and till; the areas between them are filled with, and partly overlain by sands transported
during the Holocene (1).
The northern seabed section of ESR IV consists predominantly of zones of non-sedimentation,
with zones of sedimentation (with thin recent surface layers) being present towards Gotland
(refer to Atlas Map GE-3). The southern seabed section of ESR IV has zones of nonsedimentation with scattered local sedimentation across the Arkona basin extending into sandy
sea-floor with probable sedimentation and redeposition towards ESR V.
Contaminants
Data gathered for both inorganic and organic parameters for ESR IV, during the 2007 SGU
campaign, is displayed in Table 8.29. Atlas Map GE-30c shows the locations of the sediment
sampling stations within ESR IV.

(1)

Institut für Angewandte Ökolgie GmbH. 2008. Nord Stream gas pipeline from the border of the German Exclusive
Economic Zone (EEZ) to the landfall point - Summary of the baseline description with reference to eco regions 5
and 6 - Route to the north of Bornholm (NoB), July 2008.
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0.01

1.64

0.64

0.01

0.91

3.24

7.21

Cd

Cr

Cu

Hg

Ni

Pb

Zn

0.0001

0.0001

0.01

0.0001

0.0001

0.001

0.001

DDT

HCH

ΣPAH16

ΣPCB7

ΣPCB9

DBT

MBT

0.016

0.011

0.00105

0.00552

0.875

0.001

0.005

0.00011

0.0001

200

74

41

0.51

190

51.4

1.5

33

MAX
(mg/kg)

0.0028

0.0017

0.00022

0.00053

0.152

0.00039

0.0010

0.000097

0.0000965

76.63

25.92

15.76

0.11

40.84

20.42

0.31

8.32

Mean
(mg/kg)

0.0065

0.0033

0.00045

0.0014

0.23

0.0001

0.0028

0.00011

-

185

67

32.5

0.35

160

38

1.0

21

90th %ile
(mg/kg)

Sveriges Geologiska Undersökning (SGU). 2007. Data from field survey.

0.0001

HCB

(1)

0.0001

CHTot

Organic parameters

0.837

MIN (above
LOQ)
(mg/kg)

ESR IV sediment contaminant and nutrient data (1)

As

Metals

Para-meter

Table 8.29

40

40

11

40

40

40

39

40

28

40

41

40

41

40

40

41

42

N> LOQ

41

41

12

42

41

41

41

41

29

41

42

41

42

41

41

41

42

No samples

-

-

-

0.001 – 0.01

-

-

-

-

-

50 – 500

5 – 50

5 – 50

0.05 – 0.5

5 – 50

10 – 100

0.1 – 1

1 – 10

(mg/kg)

OSPAR EAC

-

-

-

0.022

-

-

0.0012

-

-

124

30.2

15.9

0.13

18.7

52.3

0.7

7.2

TEL

-

-

-

0.189

-

-

0.0048

-

-

271

112

42.8

0.70

108

160

4.2

41.6

PEL

Canadian
guidelines
(mg/kg)

-

-

-

0 – 0.025

-

-

0 – 0.02

0 – 0.0025

-

85 - 650

30 -120

30 - 130

0.04 – 0.6

15 - 150

70 - 300

0.2 - 1

10 - 80

645

Swedish Class
2 EQC
(mg/kg)

Mean
(mg/kg)

0.0033

90th %ile
(mg/kg)

12

40

12

41

-

0.000005 –
0.00005

(mg/kg)

-

-

-

-

Canadian
guidelines
(mg/kg)

-

-

5120
545

1020

8200

40

39

40

42

41

42

-

-

-

-

-

-

-

-

-

-

-

-

OSPAR EAC

0.0021
-

55770
308.07

599.04

No samples

MIN (above
LOQ)
(mg/kg)
0.031
0.001

500
910

3610

N> LOQ

Para-meter

0.001
0.001

118

Swedish Class
2 EQC
(mg/kg)

TBT
0.001

Org. C
74

MAX
(mg/kg)

TPT

N

Other parameters

P
- : No data / untested
All concentrations refer to dry matter
LOQ = Limit of Quantification;
N>LOQ: number of samples with levels over LOQ;
Quality criteria are described in detail in Box 8.2.

Information on the corresponding survey is provided inTable 8.7
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Metals
In general, the 90th percentile trace metal concentrations in ESR IV sediments exceed the
OSPAR EAC lower values. The 90th percentiles of the arsenic and copper samples also exceed
the OSPAR EAC upper threshold value, indicating levels of the metals in the surface sediments
which might cause adverse biological effects. Arsenic, cadmium, copper nickel and zinc 90th
percentiles also exceed the Canadian TEL, though only the 90th percentile value for copper (160
mg/kg) exceeds the Canadian PEL.
Temporal data are insufficient to indicate heavy metal trends in the sediment south of Gotland
(northern extent of the relatively shallow ESR IV waters). Although elevated levels of copper
were observed at a few stations in this section of the proposed pipelines’ corridor during the
PeterGaz 2005 campaign, no trends are seen. Increased anthropogenic pollution of the
sediments in the Saßnitz channel (1) in the south of ESR IV have been identified in previous
studies.
Organic Pollutants
DDT concentrations exceed the Canadian TEL value, but generally fall well within the PEL
value. No clear trends are observed in the temporal DDT concentration data, but there remains
the possibility that DDT concentrations in ESR IV sediments are sufficient to have adverse
ecological effects.
Although ΣPCB7 concentrations exceed the OSPAR EAC lower value, the samples taken are
an order of magnitude below the Candian TEL, suggesting PCB concentrations are not
sufficiently elevated to have adverse ecological impacts within ESR IV.
All concentrations of tributyl-tin (TBT) collected in ESR IV during the 2007 sampling campaign
significantly exceed the OSPAR EAC upper threshold value, indicating sediments in which
adverse biological effects are likely to occur.

(1)

Leipe, T., Eidam, J., Lampe, R., Meyer, H., Neumann, Th., Osadczuk, A., Janke, W., Puff, Th., Blanz, Th.,
Gingele, F. X., Dannenberger, D., Witt, G. 1998. Das Oderhaff. Beiträge zur Rekonstruktion der holozänen
geologischen Entwicklung und anthropogenen Beeinflussung des Oder-Ästuars. Meereswissenschaftliche
Berichte 28. Rostock-Warnemünde.
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Box 8.28

Values/sensitivities of the seabed of Ecological Sub-Region IV

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each
seabed resource or receptor within ESR IV, highlighting any seasonal variation.

Seabed
Seabed structure
and processes
Contaminants

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Commentary:
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Seabed structure and processes. In the shallower parts of the Pomeranian Bay up to
depths of 15 – 20 m, the predominantly unconsolidated seabed in ESR IV is regularly
disturbed by adverse weather conditions. Frequent resuspension and deposition events
structure the seabed and its associated flora and fauna. The dynamic nature of these
processes render the environment relatively insensitive to changes in the context of the
project activities. The seabed in deeper parts of ESR IV is a depositional area that is
subjected to variable inflows from the Arkona Basin and the occasional storm at a scale
that implies a low sensitivity of the overall seabed structure and processes



Contaminants. No trends are observed in the contaminants that would indicate
particularly vulnerable areas or pollution hotspots. Though water exchange processes
and the dynamic behaviour of the unconsolidated sediments regularly cause the
release of contaminants from the seabed, most of the contaminants in fact will remain
bound to the sediment surface, become buried, or precipitate rapidly following their
release in the water column. Depending on the sediment type and prevailing oxygen
conditions, contaminant levels will vary throughout the area. Overall quality in a certain
locality will therefore naturally fluctuate within a certain range. A temporary exceedance
beyond this range will naturally revert to normal levels within limited period of time as
was observed following the 1997 Oder flood. For these reasons, this receptor is
considered of low sensitivity
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8.10.3

Plankton in ESR IV
Phytoplankton
The biomass production pattern of the phytoplankton in the southern Baltic shows a marked
two-phase seasonal variability. In the Pomeranian Bay, the phytoplankton biomass shows its
maxima in March and in July/August. Whereas the spring blooms are characterised by the
diatoms Melosira nummuloides and Pseudonitzschia spp., the summer blooms are dominated
by various filamentous cyanobacteria, such as Aphanizonemon flos-aquae and the potentially
toxic Nodularia spumigena in conjunction with colony-forming cyanobacteria (Merismopedia spp.
and Gomphospheria spp.).
During late spring and summer dinoflagellates are the most abundant phytoplankton group. A
large biomass of Euglenophyta has been observed in April, followed by Chlorophyta during
October and November. Bacterial production, on the other hand, follows the seasonal
temperature curve in principle, with the exception of high summer temperatures and low values
in late autumn and winter (1).
Zooplankton
The zooplankton in ESR IV is generally similar to that of ESR III, largely comprising copepods,
rotifers, cladocerans and the larvae of bivalves, gastropods and cirripedes (barnacles). Larvae
and eggs of non-planktonic animals (meroplankton) may make up a considerable part of the
zooplankton biomass, though this tends to be a seasonal phenomenon. Though copepods
generally dominate (up to 80 percent of the population), rotifers may account for 40 percent of
the zooplankton in areas where there is a stronger freshwater influence.
A zonation is apparent in ESR IV which is related to the degree of marine and freshwater
influences. The distribution of limnic (freshwater) groups, like the cyclopoid copepods extends to
a distance of 10 to 18 kilometres from the coast. Conversely, the distribution of species such as
Acartia longiremis, Pseudocalanus minutus elongatus and Evadne nordmanni show an
increasing marine influence of the open Baltic from a distance of around 55 kilometres from the
major inflows.

(1)

Institut für Angewandte Ökolgie GmbH. 2008. Nord Stream gas pipeline from the border of the German Exclusive
Economic Zone (EEZ) to the landfall point: Summary of the baseline description with reference to eco regions 5
and 6.
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Box 8.29

Values/sensitivities of the plankton in Ecological Sub-Region IV

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
plankton within ESR IV, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Phytoplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Zooplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Plankton

Commentary:


8.10.4

Plankton is normally highly abundant in the water column. Its composition will vary with
season, depending in part on the availability of nutrients and prey species as well on the
life cycle of the different species. Plankton can be considered insensitive to local
interventions of the seabed on account of the high number of offspring produced by
marine organisms and large-scale dispersal characteristics

Benthos of ESR IV
Macrophytes
In ESR IV, the pipelines are expected to pass relatively close to, but still at a distance of several
kilometres from macrophyte communities at Hoburgs Bank and the North and South Midsjö
Banks.
At Hoburgs Bank, at a distance of approximately 10 kilometres, macroalgae can be found up to
depths in excess of 25 metres. Dominating species are the brown algae Sphacelaria arctica and
Sphacelaria plumigera. Red algae Ceramium tenuicorne, Furcellaria lumbricalis, Coccostylus
truncates, Polysiphonia fucoids and Rhodomela conferivoides have also frequently been
encountered, some 17 species of red, brown and green algae have been recorded, Fucus
species are found at shallower depths.
On the South and North Midsjö Banks, macroalgae appear up to depths of approximately 30 m
with Rhodomela confervoides being the predominant species, followed by the brown
filamentous algae Pilayella littoralis.
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Macroalgae can also be found on the Adlergrund. A more or less dense coverage of brown
algae was observed down to depths of 12 metres. The algae, dominated by serrated wrack
Fucus serratus, are fixed on stony substrates. Kelp weed Laminaria saccharina settled in very
low numbers. Some red algae and Chorda tomentosa were also observed. Filamentous and
drifting algae (Polysiphonia spp. and Ahnfeltia plicata) settle in depths of up to 20 metres (1).
Zoobenthos
The zoobenthos surveys in the Swedish waters of ESR IV were carried out between August and
September in 2007, in May 2008 in the Danish waters, and between May and August 2006 in
the German waters (see Atlas Map BE-7e, 7f, 7g and 7h).
In ESR IV, near the Hoburgs Bank and the North and South Midsjö Banks zoobenthic
communities were absent at two of the transects sampled along the pipelines’ route to the east
of Hoburgs Bank in the deepest waters of this ESR and a very low number of bivalves at the
third transect (see Atlas Map BE-7e). In the area of the pipelines between these banks,
zoobenthic communities were observed; however, the communities were small in terms of the
number of individuals present. They were dominated by crustaceans, with polychaeta being the
second most common taxon. Most of the samples with zoobenthos in this area were collected at
depths of less than 60 metres and it is unlikely that a halocline has developed in these areas.
The total number of species recorded was low. Gotland Basin shows a very low species
richness in comparison to the Bornholm Basin.
In the ESR IV south and east of Bornholm, zoobenthos were found at nearly all stations along
this part of the pipelines’ route at water depths of less than 54 metres (see Atlas Map BE-7f).
The total number of species recorded (36 in total (2)) is fairly high considering that there were
stations where benthos were absent. This is probably due to the fact that most samples were
collected above the halocline and oxygen is not a limiting factor in this area of the Baltic. The
most common species in terms of abundance and biomass are very different from other areas
along the pipelines’ route in Danish waters, with bivalves being the dominant group present. The
characteristic species are the bivalves Astarte borealis, A. elliptica, Mytilus edulis, Macoma
balthica and M. calcarea followed by the polychaetes Scoloplos armiger and Pygospio elegans.
Astarte borealis and M. calcarea are identified by HELCOM as threatened species (3).

(1)

Zettler, M.L. and Gosselck, F. 2006. Benthic assessment of marine areas of particular ecological importance within
the German Baltic Sea EEZ. In: von Nordheim, H., Boedeker, D., Krause, J.C. (eds.). Progress in marine
conservation in Europe, Springer.

(2)

Dansk Biologisk Laboratium. 2008. Macrzoobenthos along the Nord Stream Pipeline in the Baltic Sea in 2006 and
2007. Final Report February 2008. Figure 4.3.

(3)

Helsinki Commission. 2007. HELCOM lists of threatened and/or declining species and biotopes/habitats in the
Baltic Sea area. Baltic Sea Environmental Proceedings, No. 113.
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The zoobenthos of Pomeranian Bay consist of euryhaline species which have a high tolerance
to varying environmental parameters. Polychaetes are dominant and of particular note are the
polychaetes Pygospioelegans sp. and Hediste diversicolor, as well as members of the genus
Marenzelleria. Polychaetes account for an average of 75 percent of the zoobenthos at each
station sampled, followed by bivalves, crustaceans and oligochaetes (see Atlas Map BE-7g). Of
the crustaceans found, very few of the species are specific to sandy substrates (For example,
the sand digger shrimp (Bathyporeia pilosa) and the common shrimp (Crangon crangon)). Most
of the other species present in the Pomeranian Bay are associated with “drift algae” or with
drifting blue mussel conglomerates. The most ecologically important species groups include the
molluscs with the laver spire shell (Hydrobia ulvae) and the bivalve species Mytilus edulis (blue
mussel), Cerastoderma glaucum (cockle), Mya arenaria (soft-shelled clam) and Macoma
balthica (Baltic tellin). Due to their size and great abundance, these species make an important
contribution to the high biomass observed.
Although the surveys did not cover the Hoburg and Midsjö Banks, it is known that these banks
can support high densities of blue mussel beds, Mytilus edulis, particularly in the shallower
areas. The mussel beds constitute an important food source for the overwintering population of
longtailed duck, Clangula hyemalis (1).

(1)

World Wildlife Fund (WWF) Sweden. 2001. Hoburgs Bank: Biodiversity characteristics and threats. Submitted to
HELCOM/SEPA workshop on Baltic Sea Protected Areas (BSPAs), Sigulda, Latvia, 19-20 May 2001.
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Box 8.30

Values/sensitivities of the benthos of Ecological Sub-Region IV

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
benthos of ESR IV, highlighting any seasonal variation.

Benthos
Macroalgae and
aquatic vegetation
Algae on rocky
substrate
Zoobenthos
Soft-bottom
community
Mussel beds

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

High

High

High

High

High

High

High

High

High

High

High

High

Commentary:
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The algal assemblage comprises various species of red algae (Rhodophyceae), and
filamentous brown algae. Although they are present up to relatively large depths at the
offshore Hoburg and Midsjö banks, they are not regarded as particular sensitive or in
decline. In the event of eutrophication, the filamentous brown algae can quickly
proliferate and form drifting mats



The soft-bottom zoobenthos community is widely distributed throughout ESR IV,
characterised by species that have adapted to a dynamic environment and that
naturally display a large variation in abundance. The sensitivity is considered low
because the populations of individual species are not considered under threat or in
decline



Mussel beds are treated as a separate benthic habitat because of its ability to
consolidate sediments. It is highly valued because of its importance to different species
of birds that depend on these mussel beds for their survival
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8.10.5

Fish of ESR IV
Introduction
The relatively shallow, sandy sediments in ESR IV are important for a wide range of demersal
and benthic fish species as well as for pelagic fish species, such as those described in ESR III,
that are common throughout the Baltic Sea.
Pomeranian Bay and Shallow Water Areas Around Bornholm
The southerly sections of ESR IV are located in Pomeranian Bay. The most common pelagic
fish species in the Pomeranian Bay area of ESR IV is the herring (Clupea harengus) which
occurs throughout the Baltic Sea. Sprat (Sprattus sprattus), salmon (Salmo salar) and sea trout
(Salmo trutta f. trutta) are also characteristic of the region. However, in the relatively shallow
areas of Pomeranian Bay, benthic and demersal species are particularly important components
of the fish community.
The benthic fish community of Pomeranian Bay includes commercially important species such
as flounder (Platichthys flesus), plaice (Pleuronectes platessa) and turbot (Psetta maxima). The
Pomeranian Bay area has been recently studied by Thiel and Winkler (2007) (1) who caught 24
fish species with drag nets. According to this survey, the dominant fish in the southern region of
the Pomeranian Bay is the flounder which accounts for 67percent of individuals caught. The
sand goby (Pomatoschistus minutus), zander (Stizostedion lucioperca), perch (Perca fluviatilis)
and ruffe (Gymnocephalus cernuus) were also found in large numbers.
Investigations in the proximity of the pipelines’ route in Pomeranian Bay found that flounder,
plaice, sprat and cod were the most frequently recorded species. However, in the areas near the
coast, fresh water species such as zander, perch and roach (Rutilus rutilus) were found in the
catch. Other individual species caught included brill (Scophthalmus rhombus), the lumpsucker
(Cyclopterus lumpus) and the stickleback (Gasterosteus aculeatus).
The Oder Bank within Pomeranian Bay are particularly important as spawning and nursery
areas for turbot (2). Other species found in the area are migrants from more westerly areas
including whiting (Merlangius merlangus), sole (Solea solea), saithe (Pollachius virens) and
haddock (Melanogrammus aeglefinus) and eel (Anguilla anguilla) (3).

(1)

Thiel, R. & H. Winkler. 2007. Erfassung von FFH-Anhang II-Fischarten in der deutschen AWZ von Nord- und
Ostsee. Schlußbericht über das F+E-Vorhaben für das BfN. Stralsund und Rostock. Mai.

(2)

Fries, Federal Research Centre for Fisheries. Pers. Comm. 2008.

(3)

Rechlin, O. & O. Bagge. 1996: Entwicklung der Nutzfischbestände. In: Lozan, J. L.; Lampe, R.; Matthäus, W.;
Rachor, R.; Rumohr, H. & H. Von Westernhagen. Warnsignale aus der Ostsee. Parey Verlag Berlin: 188-196.
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The shallow sand habitats of ESR IV are important for the eel, which is a keystone species due
to its importance as a food source for numerous fish and bird species(1).
Eels enter the Baltic Sea as glass eels coming from the Sargasso Sea (2). Some eels remain in
the Baltic Sea, and the rest migrate up rivers and live there or in connected lakes. After a
number of years as so-called ”yellow eels”, they develop into silver eels and start their migration
back to the Sargasso Sea for spawning. Studies have shown that the eels tend to migrate close
to the coast but a significant proportion of the population will pass through ESR IV (3).
The recruitment of glass eels to Europe has showed a sharp decline in the last 25 years. The
historically low recruitment levels in recent years are an indication that reproduction is seriously
impaired and that stocks are likely to be severely depleted. European eels are a critically
endangered species according to the IUCN and are a HELCOM high priority species for
protection (4).
Fish surveys were undertaken in the area of the Adler Ground from 2002 to 2004 to inform the
development of offshore wind turbines (5). Cod (Gadus morhua), flounder and plaice were the
most frequently recorded species on the western slope of the Adler Ground and dominated the
community throughout the year in terms of presence, abundance and biomass. Further north in
the sections of ESR IV around the island of Bornholm, the pelagic fish community is dominated
by herring, sprat and salmon. Other pelagic fish species migrate from the North Sea but do not
breed here, including Atlantic mackerel (Scomber scombrus), saithe and sandeels of the genus
Ammoydytes.
The benthic and demersal fish communities in the sections of ESR IV around Bornholm include
commercially important species such as cod, flounder, plaice and turbot. The shallow water area
at the Natura 2000 site Davids Banke, near the coast of Bornholm and at the Natura 2000 site at
Ertholmene south of the planned pipelines’ route are important spawning and nursery areas for
many flatfish species (see Atlas Map PA-3).

(1)

Helsinki Commission. 2007. Helcom Red list of threatened and declining species of lampreys and fishes of the
Baltic Sea, Baltic Sea Environmental Proceedings No. 109.

(2)

Finnish Game and Fisheries Research Institute. Eel (Anguilla anguilla). http://www.rktl.fi/english/fish/fish_atlas/eel/
(accessed September 12, 2008).

(3)

Yrkesfiskeren 2006 "Resultat av ålmärkning i Östersjön (In Swedish only)", Ch. 23/24.

(4)

Helsinki Commission. 2007. op cit.

(5)

Institut für angewandte Ökologie (IfAÖ) 2005. b:Fachgutachten Fische zum Offshore-Windparkprojekt „Ventotec
Ost 2“. Abschlussbericht der Basisaufnahme, Betrachtungszeitraum: November 2002 bis Juni 2004, Institut für
angewandte Ökologie, Forschungsgesellschaft mbH Neu Broderstorf, Februar 2005.

ENG

656

In addition to the resident species described above, some species migrate to the southern
sections of ESR IV from more westerly areas. These species include whiting (Merlangius
merlangus), sole, lemon sole (Microstomus kitt), brill, garfish (belone belone) and haddock.
Hoburgs Bank is a Natura 2000 site that includes in its basis of designation, important reef
habitats. North Midsjö Bank is a proposed Natura 2000 site for its valuable sandbank habitats
and breeding areas for turbot and herring. Hoburgs and the North Midsjö Banks are located
approximately 4 kilometres and 3.2 kilometres from the pipelines’ route respectively.
Fish can be classified into four distinct communities with respect to their specific habitat
requirements. The categories include:

ENG



Pelagic fish: living in the water column, predating on small zooplankton and fish. This
category includes herring, sprat and Atlantic mackerel



Demersal fish community: species that are bottom-dwelling dependent on macrozoobenthos
for their food. This category includes species such as cod, flatfish, haddock, whiting



Freshwater fish community: species that largely remain inshore in sheltered bays or lagoons
that have a low salinity because of riverine influence. This category includes species such
as the zander, perch and roach



Diadromous fish species: species that spent part of their life in sea and part of their life in
rivers or lakes. This category includes the salmon and eel
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Box 8.31

Values/sensitivities of the fish of Ecological Sub-Region IV

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below summaries the details of the value/sensitivity
allocated to the fish species assemblages of ESR IV, highlighting any seasonal variation.

Fish
Pelagic fish
(sprat and
herring)
Demersal fish
(cod and flatfish
species)
Freshwater fish
community
Diadromous
species (salmon,
eel)

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Med

Med

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Med

Med

Med

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

High

High

High

High

High

High

Low

Low

Commentary:
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The pelagic and demersal species are generally considered of low sensitivity on
account of their widespread distribution in the area. The spawning period coincides with
a period of medium sensitivity. Different species will spawn in different periods. The
Bornholm Deep is important for various flatfish, cod and sprat. Turbot spawns in the
sandy parts of the Pomeranian Bay



The freshwater fish community comprises no fish species of which the populations are
under threat. On account of their widespread distribution in inshore areas throughout
ESR IV, freshwater species are considered of low sensitivity. Spawning would not occur
in the open waters of the ESR IV through which the pipeline passes



The eel and Atlantic salmon are listed in Annex II of the EU Habitat Directive. These
species are also included as a high priority species on the HELCOM list of threatened
and/or declining species. Consequently, both species are considered of high sensitivity
during their respective migratory periods
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8.10.6

Birds of ESR IV
ESR IV is characterised by rather shallow water and passes along the bank system of Hoburgs
Banks, North and South Midsjö Banks, from which the latter site is intersected along its northwestern corner and Ertholmene. It also intersects the Pomeranian Bay south-east of Bornholm.
These bank systems are the most important wintering, staging and breeding sites for birds in the
Baltic Sea.
The baseline description and evaluation focuses on Important Bird Areas (IBA) within a 25 km
zone around the pipelines and wetlands of international importance designated under the
Ramsar Convention on Wetlands and also provide a description of habitats of importance for
birds during different stages of their life cycle. The following Important Bird Areas and Ramsar
sites supporting important populations of birds are crossed/passed by the Nord Stream pipelines
in ESR IV:
Designated sites


Important Bird Area Hoburgs Banks IBA SE065



Important Bird Area North Midsjö Bank IBA SE066



Important Bird Area South Midsjö Bank IBA SE067



Important Bird Area Ertholmene DK079



Ramsar site Ertholmene 3DK026



Important Bird Area Rønne Bank DK120



Important Bird Area Pomeranian Bay DE040



Important Bird Area Pomeranian Bay PL081

Hoburgs Bank, located south of Gotland, consists of a mosaic of several sublittoral sandbanks
and reefs with water depth of 10 to 40 m (1). This Important Bird Areas is of outstanding
importance for wintering long-tailed duck (Clangula hyemalis) and black guillemot (Cepphus
grylle). More than 20 percent of the biogeographic population of long-tailed ducks wintering in
European waters, or close to 1 million birds, regularly occur over the bank (2). Blue mussels,

(1)

Dunrick, J., Skov, H., Jensen, F.P. and Phil, S., 1994: Important marine areas for wintering birds in the Baltic Sea.
EU DG XI research contract no. 2242/90-09-01, Ornis Consult report, 110pp.

(2)

Swedish Environmental Research Institute (IVL). 2008. Data inventory of flora and fauna on Hoburgs Bank and
Norra Midsjobanken. Complementary IVL background report.

ENG

659

which are numerous along the rocky slopes of the bank system, provide an important foraging
resource for these species.
The same bird species also winter in large numbers within the area of North and South Midsjö
Banks and south of Hoburgs Bank. The North Midsjö Bank is made up of sublittoral sandbanks
and reefs and water depth varies between 8 and 20 metres, with the shallowest parts found at
the central part of the bank. The eastern and western parts are characterised by steep slopes
that descend down to approximately 70 metres.
The Important Bird Area and Ramsar site Ertholmene is a rocky island within enclosed by deep
water off the north-eastern coast of Bornholm(1). This site is the only locality in Denmark for
common guillemot (Uria aalge) and razorbill (Alca torda) and supports the second largest
breeding colony of common eider (Somateria milissima) of the country.
Ten species of seabirds winter in internationally important numbers in the Pomeranian Bay
which is also the third most important area for wintering long-tailed ducks in the Baltic Sea(2).
Abiotic characteristics of the Pomeranian Bay comprise sandy sediments and the average water
depth varies between 12-18 metres. Benthic fauna has a high productivity which provides an
important food resource for a large diversity of seabirds during the winter months and during the
spring and autumn migration period.
The Pomeranian Bay also includes the SPA Adlergrund which is described in detail in Chapter
10. This site supports three species protected under the EC Birds Directive (black guillemot, redthroated diver Gavia stallata and black-throated diver G. arctica) during the winter and spring /
autumn migration period (black guillemot). Blue mussels occur in large numbers and provide an
important foraging resource for the black guillemot and wintering ducks such as long-tailed
ducks, black scoter and wintering scoter. The SPA is an important refuge for birds during harsh
winter periods.
Key Species and Populations
In the areas surrounding ESR IV, six bird species are listed in Annex I of the EC Birds Directive
as requiring special conservation measures (3) . These are set out below in Table 8.30.

(1)

RAMSAR. Information Sheet on Ramsar Wetlands. http://www.wetlands.org/reports/ris/3DK026en.pdf (accessed
September 22, 2008).

(2)

Dunrick, J., Skov, H., Jensen, F.P. and Phil, S., 1994: Important marine areas for wintering birds in the Baltic Sea.
EU DG XI research contract no. 2242/90-09-01, Ornis Consult report, 110pp.

(3)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).
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Table 8.30

Annex I species found in ESR IV and surrounding areas (1)

Name

Scientific Name

Status

Barnacle goose

B.leucopsis

Breeding

Little tern

S.albifrons

Breeding

Caspian tern

S.caspia

Breeding

Avocet

Recurvirostra avocetta

Breeding

Red-throated diver

G.stellata

Passage, wintering

Slavonian Grebe

Podiceps auritus

Passage

Breeding
Ertholmene is one of the main breeding sites in ESR IV. This rocky island and surrounds is of
particular importance for breeding common guillemot, razorbill and eider. Approximately 2,000 to
2,500 pairs of guillemot, 745 razorbills and 3,000 pairs of common eider breed here (2). Foraging
razorbills were observed in low densities over a wide area around Ertholmene during a survey in
2008 (3). Highest concentrations were found in an area between 2 and 4 kilometres to the north
of the breeding colony. Guillemots use larger areas around Ertholmene for foraging during the
breeding season. Breeding birds use an area of 20 kilometres radius for feeding purposes.
An area of deeper water between the Oder Bank and Rønne Bank is regularly used by moulting
and immature flocks of this species. In a similar way, the Hoburg and Midsjö Banks are used by
young and immature of black guillemots (Cepphus grylle) during July-September.
Wintering
The Pomeranian Bay is one of the most important sites for wintering birds within the Baltic Sea.
The Pomeranian Bay area is used as a wintering area by 10 species of seabirds in numbers of
international importance (4). These include the largest concentration of black guillemots
(Cepphus grylle) in the Baltic Sea, the great crested grebe (Podiceps cristatus), red-necked
grebe (Podiceps grisegena), Slavonian grebe (Podiceps auritus), long-tailed duck (Clangula
hyemalis), common scoter (Melanitta nigra), velvet scoter (Melanitta fusca), and red-breasted
merganser (Mergus serrator)(5). The benthic fauna of the Pomeranian Bay has a high

(1)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).

(2)
(3)

http://www.wetlands.org/reports/ris/3DK026en.pdf accessed 21/09/2008.
Rambøll. 2008. The use of sea area northeast of Ertholmene by breeding guillemot Uria aalge and razorbill Alca
torda. Baseline investigation - Baltic gas pipeline.

(4)

Durinck, J., Skov, H, Jensen, F.P., Pihl, S. 1994 Important Marine Areas for Wintering Birds in the Baltic Sea. EU
DG XI research contract no. 2242/90-09-01. Ornis Consult report.

(5)
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Durinck, J., Skov, H, Jensen, F.P., Pihl, S. 1994. op.cit.
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productivity and contains diverse species providing attractive feeding grounds for these
seabirds. The Pomeranian Bay also supports species listed in Annex I of the EC Birds Directive
as described in detail in Chapter 10.
Long-tailed ducks occur from November to around the end of April and reach peak densities
within the shallower areas (water depth 15 metres) of the Oder Bank and Adlergrund. Herring
spawn provides an important food resource for this species and large numbers migrate towards
the Boddenrandschwelle during the herring spawning season.
The red-throated diver (Gavia stellata) and black-throated diver (Gavia arctica) occur regularly in
all parts of the Pomeranian Bay. Black-throated divers (Gavia arctica) normally dominate east of
Rügen during midwinter. Red-throated divers are present in the winter and during the return
migration. Depending on the success of herring spawning and events during the red-throated
diver migration, groups of several hundred individuals may occasionally gather in a small area
during this season, particularly in the western Pomeranian Bay.
The western Pomeranian Bay is of particular international importance as a wintering area for
marine ducks, divers and grebes. Within this protected area the pipelines’ route mainly runs
through a region which is already heavily used by shipping traffic (Landtief approach and
Świnoujście approach). The seabird densities are therefore correspondingly lower in many
places(1). High densities of divers were observed occasionally during the project-related field
studies. These mainly occur during the herring spawning period in the spring.
There are always large numbers of velvet scoter (Melanitta fusca) in the Pomeranian Bay,
particularly during the herring spawning season. The largest resting populations occur in the
spring (March to May). The annual maxima in German waters fluctuate between 50,000 and
60,000 individuals (2).
The Adlergrund is an important wintering area for long-tailed ducks and black guillemots(3).The
latter species is present in large numbers from November to April. The Adlergrund is their
western most wintering area(4).Most long-tailed ducks prefer the shallower areas of the
Adlergrund (predominately in areas shallower than 15 metres). The only wintering population of
the velvet scoter in the German Baltic mainly uses the area between November and May and

(1)

Kube, J. and Skov, H., 1996, "Habitat selection, feeding characteristics, and food consumption of long-tailed
ducks, Clangula hyemalis, in the southern Baltic Sea", Meereswissenschaftliche Berichte - MARINE SCIENCE
REPORTS, Vol. 18, pp. 83- 100.

(2)

Sonntag, N., Mendel, B., and Garthe, S. 2007 Erfassung von Meeressäugetieren und Seevögeln in der deutschen
AWZ von Nord- und Ostsee (EMSON): Teilvorhaben.

(3)

Durinck, J., Skov, H., Jensen, F. P., and Pihl, S., 1994. op.cit.

(4)

Garthe, S., Ullrich, N., Weichler, T., Dierschke, V., Kubetzki, U., Kotzerka, J., Krüger, T., Sonntag, N. and Helbig,
A. J. 2003. See- und Wasservögel der deutschen Ostsee. Verbreitung, Gefährdung und Schutz.
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predominantly stays in the south, in the area of the Adlergrund channel and the northern edge of
the Pomeranian Bay which extends as far as the pipelines’ route. To the east of Bornholm, north
of the Aldergrund, razorbill and guillemot are found during the winter, while these species also
regularly rest at the Adlergrund. Guillemots use the entire area, but are much rarer in the
shallow areas of the Adlergrund in water depths of less than 15 metres.
As explained above, Hoburgs Bank and Midsjö Banks support close to one million long-tailed
ducks (Clangula hyemalis) during the non-breeding season, which is equivalent to 22 percent of
the European winter population(1). Apart from long-tailed ducks, however, the banks are used by
black guillemots (Cepphus grylle) during winter from November to April while young and
immature birds also feed on these banks during July-September. Common eider (Somateria
mollissima) frequents the Hoburgs Bank closer to the coast.
For the purpose of the present assessment, the density of long-tailed ducks were estimated
along six transects perpendicular to the pipelines’ route from Hoburgs Bank and North Midsjö
Bank (2) (see Figure 8.44). The area east of Hoburgs Bank is generally unsuitable for these
birds as water in this area reaches depths of greater than 50 metres (see Profile 1 in Figure
8.44). The areas with densities exceeding as many as 100 birds/km2 within 5 kilometres
distance of the pipelines are found southeast and south of Hoburgs Bank and North Midsjö
Bank (see Profile 2 and 3 in Figure 8.44). Although peak densities seem to occur as close as a
few hundred metres from the alignment, the exact location of these peaks may vary in response
to the distribution of available food supply. Medium densities of up to 25 birds/ km2 long-tailed
ducks are found approximately 7 kilometres from the pipelines along the southern profiles
(profiles 5 and 6 in Figure 8.44) crossing North Midsjö Bank. This corroborates the findings of
an earlier study(3) that showed that at North Midsjö Bank, high densities of wintering long-tailed
duck are found primarily in areas with depths between 12 and 35 metres deep while the highest
densities of black guillemots were observed in areas with depths between 10 and 20 metres
depth. Black guillemots prefer the relatively shallower parts of the areas with depths less than 30
metres.

(1)

Larsson, K. & Skov, H 2001 Utbredning av övervintrande alfågel och tobisgrissla på Norra Midsjöbanken mellan
1987 och 2001.

(2)

Nord Stream AG. 2008. Swedish National EIA.

(3)

Larsson, K. and Skov, H. 2000, Utbredning av övervintrande alfågel och tobisgrissla på Norra Midsjöbanken
mellan 1987 och 2001.
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Figure 8.44

ENG

Location of profiles used for analyses of densities of long-tailed duck at
Hoburgs Bank and North Midsjö Bank
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Figure 8.45

ENG

Estimated densities of long-tailed duck (Clangula hyemalis) along six
profiles (see Figure 8.45) crossing Hoburgs Bank and North Midsjö bank.
The estimated densities were based on data from the European Seabirds at
Sea Database (ESAS), the University of Gotland and DHI. Data are based on
all existing ship-based data from the area from 1993-2007
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Passage
The Pomeranian Bay is one of the most important migration resting sites during the outward
migration of the little gull (Larus minutus). This migration lasts from the end of July to
December (1) . The main location for these birds includes parts of the Pomeranian Bay along the
east coast of Rügen to Cape Arkon.
Black terns (Chlidonias niger) only occur in the Pomeranian Bay during the outward migration as
a resting species. Their presence is largely restricted to the Oder Estuary. Three species of auk
occur in the Pomeranian Bay. The distribution of all three species is normally restricted to the
outer, deeper area of the Pomeranian Bay and the Adlergrund.
Red-throated divers are present in the winter and during the return migration. Red-throated
divers are the dominant species in the Pomeranian Bay during the herring spawning period from
February to May but are absent during the summer months.

(1)

Schirmeister, B. 2001. Ungewöhnliche Ansammlungen der Zwergmöwe Larus minutus in der Pommerschen Bucht
vor Usedom im Spätsommer 2000, Orn. Rundbrief Meckl. -Vorp., Vol. 43, pp. 35- 48.
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Box 8.32

Values/sensitivities of the birds of Ecological Sub-Region IV

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below summaries the details of the value/sensitivity
allocated to the bird species assemblages of ESR IV, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Breeding birds

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Wintering birds

High

High

High

Med

Low

Low

Low

Low

Low

Med

High

High

Migratory birds

Low

Med

High

High

High

Low

Low

Low

High

High

High

Low

Birds

Commentary:

8.10.7



Breeding birds, wintering and migratory birds, present in ESR IV, include a number of
species that are protected under EU legislation and appear on the HELCOM lists of
threatened and/or declining species and biotopes/habitats in the Baltic Sea area.
Consequently, the populations of these species are considered particularly vulnerable,
or in other words highly sensitive, during the seasons that they pass through or breed in
the area or congregate in feeding areas in inshore and offshore waters



The classification of birds in breeding birds, wintering birds and migratory birds reflects
their seasonal presence in a given area. For the purpose of this assessment, the term
breeding is not restricted to the actual egg laying and hatching, but also refers to
moulting birds and non-breeding birds (e.g. immature birds) that feed and rest during
summer and early autumn

Marine Mammals of ESR IV
Introduction
In ESR IV, there are three species of marine mammals that are normally present, which include
one cetacean and two species of seal:

ENG



Harbour Porpoise (Phocoena phocoena)



Harbour or common seal (Phoca vitulina)



Grey seal (Halichoerus grypus balticus)
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Harbour Porpoise (Phocoena phocoena)
The harbour porpoise occurs throughout ESR IV, though only occasionally in the northern part
of the ESR. Densities increase to up to 0.5 individuals per square kilometer close to the German
coast where they are resident in the southern Baltic Sea. A high number of sightings per unit
effort of harbour porpoises have been recorded to the south west of the Bornholm Basin
between Bornholm and Greifswalder Bodden (see Figure 8.21 or Atlas Map MA-5). This area is
known to host the highest population of harbour porpoises in the Baltic. They have also been
recorded at the westernmost part of the Polish coast close to the German EEZ, although in
smaller numbers (1). In the northern part of ESR IV, harbour porpoises are most commonly
sighted around Oder Bank, Adlergrund and Rönne Bank but not with same frequency as further
south.
Although harbour porpoises are most commonly sighted close to the coast there have been a
number of sightings offshore in the most southern parts of ESR IV. Harbour porpoises are
regularly observed in the Kadet Channel, to the west of ESR IV and this is thought to be an
important route for feeding excursions.
Harbour or Common Seal (Phoca vitulina)
The harbour seal in the Baltic Sea has a small home range and thus remains in close proximity
to its breeding grounds. The home range and colonies in ESR IV can be seen in Figure 8.23 or
Atlas Map MA-5. As described in Section 8.6.6 there are two populations of harbour or
common seal found in the Baltic Sea, both of which are found in close proximity to ESR IV. In
Swedish waters, the harbour seal is mainly found in three areas of Kalmarsund near Öland:
Värnanäs, Eckelsudde and Abramsäng. In 2006, a total of 530 harbour seals were recorded
near Öland, an island which lies approximately 50 kilometres north west of the proposed
pipelines’ route.
There are also approximately 4,000 harbour seals in Kattegat (2) with around 300 of these
individuals (3) concentrated around Rödsand in Danish waters. Rödsand is the most important
haul-out and breeding site for the harbour seal in the western Baltic Sea.
It should be noted that the Kalmarsund population of harbour seal, which is genetically distinct
from the Kattegat population, is listed as endangered on the IUCN list(1).

(1)

Skora,

K.

and

Kuklik.

A

plan

for

the

conservation

of

the

harbour

porpoise.

http://hel.univ.gda.pl/animals/oplanie.htm (accessed July 20, 2008).
(2)

Helsinki Commission. Common Seal.
http://www.helcom.fi/environment2/biodiv/seals/en_GB/common/ (accessed July 7, 2008).

(3)

Jonas Teilmann. Pers. comm. 2008. Scientist in marine mammalogy, National Environmental Research Institute,
Denmark.
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There are no known haul-out sites of the harbour seal along the German Baltic coast.
Grey Seals (Halichoerus grypus balticus)
Grey seal colonies are known to exist in Kalmarsund near Öland as shown in Figure 8.24 or
Atlas Map MA-4. Grey seals are found in the southwest waters of the Baltic Proper between
April and June when mating takes place. The Natura 2000 site, DE1251-301, which the
pipelines’ route crosses includes grey seals as part as its designation.
Western Baltic Sea grey seals undertake extended migration during which they regularly cross
the Arkona Sea and the Pomeranian Bay (2).
Although the southernmost limit for grey seal breeding is reported to be Falsterbo in southern
Sweden, a few grey seal pups have also been seen in Denmark, Germany and Poland
indicating possible breeding in ESR IV (3).
Summary
Table 8.31 provides a summary of the sensitivities (including seasonality) of each of the marine
mammals found in ESR IV.

Table 8.31

Summary of sensitivity (including seasonality) of marine mammals ESR IV

Species
Harbour porpoise
(Phocoena phocoena)
Harbour Seal
(Phoca vitulina)
Grey Seals
(Halichoerus grypus balticus)

(1)

Sensitivity
High between Bornholm
and the Greifswalder
Bodden.
Medium- near Rödsand
Colony in ESR IV north of
Bornholm.
Natura 2000 site passed
through

Seasonality of Sensitivity
Mid-summer

June- Aug- Breeding
July- Sept – Moulting
May-June- Mating
February-March - Pupping

Härkönen, T. 2006. Populations inventeringar av knubbsäl i Kalmarsund. Miljögiftgruppen, Naturhistoriska
Riksmuseet i Stockholm.

(2)

Institut für angewandte Ökologie (IfAO). 2008. Nord Stream gas pipeline from the border of the German Exclusive
Economic Zone (EEZ) to the landfall point. Summary of the baseline description with reference to eco regions 5
and 6.

(3)
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Box 8.33

Values/sensitivities of the marine mammals of Ecological Sub-Region IV

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the marine
mammals of ESR IV, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Harbour porpoise

Med

Med

Med

Med

Med

High

High

High

High

Med

Med

Med

Harbour seal

Med

Med

Med

Med

Med

High

High

High

High

Med

Med

Med

Grey seal

Med

High

High

Med

High

High

Med

Med

Med

Med

Med

Med

Marine mammals

Commentary:

8.10.8



The Harbour porpoise, although protected under EU legislation, is fairly common in the
region. The species tends to stay in shallow nearshore waters. It is considered of
medium sensitivity in view of the fact that the species can avoid disturbance. It is given
a high sensitivity during the breeding season between Bornholm and the Greifswalder
Bodden to the high frequency of sightings



Both species of seal are listed as endangered by the IUCN, protected under EU
legislation and considered threatened by HELCOM. They are particularly vulnerable
during breeding, moulting, birthing and pupping and mating

Nature Conservation Areas of ESR IV
In ESR IV, the pipelines’ route passes a variety of nature conservation areas, the majority of
which are Natura 2000 sites, which are considered in Chapter 10. The pipelines’ route also
passes within 20 kilometres of two other nature conservation areas which have the potential to
be affected by the Project, as listed in Table 8.32. UNESCO sites are illustrated on Atlas Map
PA-5.

ENG

670

Table 8.32

Nature conservation areas located within 20 km of the pipelines in ESR IV

Nature Conservation Area

Designation

South-east Rügen

UNESCO biosphere reserve, Nature
Reserve
National Park / Nature Reserve

Island of Usedom

Distance to
Pipelines
(km)
3
14

A description of each of these sites and the interests for which they have been designated, is
given below (1).
South-east Rügen UNESCO Biosphere Reserve / Nature Reserve
Rügen UNESCO Biosphere Reserve is situated in the south-eastern part of the island of Rügen,
in northern Germany. The area is also designated as a nature reserve. The biosphere reserve
comprises the Mönchgut peninsula, the forest area of the Granitz, the area around Putbus, the
island of Vilm and the northern part of the Greifswalder Bodden. The site encompasses 22,800
ha of coastal land and waters, including temperate broadleaf forests or woodlands, moraine
landscapes with beech forests, coastal beech communities, sand dunes, salt meadows, shallow
inland waters, beaches and salt reed beds. The inland waters are shallow and include
peninsulas, small islands and hooked spits. The area is especially known for its sustainable
small-scale cod fishery which is a model for other regions and supports spawning areas for the
Baltic herring. South-east Rügen is also an important breeding and staging area for birds,
including the Caspian tern (S. caspia), white-tailed eagle (H. albicilla) and migrating greylag
goose (A. anser) and white-fronted goose (A. albifrons). The pipelines’ route passes within 3 km
of the Rügen protected area as the route approaches Greifswalder Bodden.
Island of Usedom National Park / Nature Reserve
The Island of Usedom National Park encompasses a wide variety of landscapes including
beaches and coastline, dunes, eutrophic lakes and beech forests. The area is also designated
as Usedom Island with Continental Belt Nature Reserve. Nearly 15 percent of the protected area
consists of different forms of moorland and nearly half of the national park consists of coastal
water areas. The Island of Usedom is one of the most bird-rich areas in Eastern Germany, with
over 280 species of bird regularly breeding in the area. The Island of Usedom is also important
for migrating ducks and geese. At Usedom Lagoon, waterbirds recorded at the site include the
cormorant (P. carbo), whooper swan (C. cygnus), bean goose (A. fabalis), white-fronted goose
(A. albifrons), tufted duck (A. fuligula), scaup (A. marila), goldeneye (B. clangula), smew (M.

(1)
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Nord Stream AG & Ramboll, 2007, "Memo 4.3g - Protected Areas", Nord Stream AG, Zug, Switzerland.
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albellus) and goosander (M. merganser) (1). The Island of Usedom is situated 14 km to the south
of the pipelines’ route at its nearest point in ESR IV.
In addition to these nature conservation areas, the Nord Stream pipelines’ route crosses the
Natura 2000 sites Pomeranian Bay and Western Pomeranian Bay and passes a number of
other Natura 2000 sites in ESR IV, including the Pomeranian Bay and Oderbank site and
Adlergrund. Natura 2000 sites are considered in detail in Chapter 10 and are not considered
further here.

Box 8.34

Values/sensitivities of the nature conservation areas of Ecological SubRegion IV

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the nature
conservation areas of ESR IV, highlighting any seasonal variation.

Nature
conservation
area

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

High

High

High

High

High

High

High

High

High

High

High

High

Commentary:
By virtue of their designation as nature conservation areas with some sort of legal protection,
these areas warrant special attention when the project is likely to affect the area
It should be understood that the mere designation of an area as a Natura 2000 site,
Biosphere reserve or Ramsar site, does not imply that activities cannot be planned within its
boundaries. This depends on the actual management plan in place which will vary from area
to area and whether the activities constitute a significant threat to the species or habitat
types for which the site has been designated as a Natura 2000 site, Biosphere reserve or
Ramsar site
In order to reflect the special status, all nature conservation areas are considered to be of
high value/sensitivity

(1)
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Skov, H. et al. 2000. Inventory of coastal and marine important bird areas in the Baltic Sea. BirdLife International.
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8.11

Ecological Sub-Region V – Greifswalder Bodden
ESR V comprises the Greifswalder Bodden and shallow waters immediately adjacent to the
southwestern extremity of the route (see Figure 8.46).

Figure 8.46

8.11.1

ESR V – Greifswalder Bodden

The Water Column of ESR V
Salinity
The Greifswalder Bodden lies in the mesohaline zone (1) and differs significantly from the
oligohaline area found to the southeast, in the Stettiner Haff and the Peenestrom estuarine
areas.
Freshwater inputs mean that the long-term average salinity of the central Greifswalder Bodden
for the period 1975 / 81 to 1994 is relatively low at 7.3 psu. The minimum and maximum values
recorded were 10.6 and 1.0 psu respectively (2). The salinity of the bottom water ranges from 5
(1)

Moderately brackish water with a salinity range of 5-18psu.

(2)

Landesamt für Umwelt, Naturschutz and Geologie (LUNG). 2001. Gewässergütebericht M-V 1998/1999.
Landesamt für Umwelt, Naturschutz and Geologie Mecklenburg-Vorpommern. Güstrow.
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to 10 psu in ESR V, and within the Greifswalder Bodden itself, salinity ranges from 3 to 7 psu(1).
This low level of salinity is caused by the inflow of freshwater from rivers.
Water Temperature
The average seawater temperature in the Greifswalder Bodden is approximately 9ºC, fluctuating
from approximately -5ºC to 23ºC annually (2).
Oxygen
Vietinghoff et. al. (1995) estimated the oxygen balance of the Greifswalder Bodden to be
favourable because sufficient oxygen is available even on the seabed (3). At 6 to 8 mg/l oxygen,
even the deeper regions of the Greifswalder Bodden normally have high oxygen concentrations.
However, diurnal fluctuations, particularly during the spring and summer, lead to regular
elevated oxygen levels. The higher the trophic level of organisms in the water, the more often
this occurs.
High water temperatures in the summer can cause oxygen depletion close to the seabed on
account of the high respiration rate (particularly in locations with thermal stratification of the
water body). Occasional oxygen depletion occurs primarily in sheltered, shallow bays and in the
mud basin area in the western section of the Greifswalder Bodden.
The increasing trophic level of the organisms in the water column of the Greifswalder Bodden
and global warming have caused the frequency and intensity of oxygen depletion events to
increase sharply since 1980. Serious, large-scale oxygen depletion events have occurred in the
Greifswalder Bodden several times in recent years – in August 1994 below a water depth of 6 m
(after a long period of fine weather with little wind), in March/April 1996 in shallow water areas
(under ice), and in August/September 1997 around the Peenestrom (Oder flood). Elevated
oxygen levels and oxygen depletion regularly cause the death of benthic invertebrates and fish
and thus affect the composition of ecological communities in the water (4).

(1)

Zettler, M. L., Schiedek, D., Bobertz, B. 2007. Benthic biodiversity indices versus salinity gradient in the southern
Baltic Sea. Marine Pollution Bulletin 55 258–270.

(2)
(3)

Nord Stream Project. 2007. Detail Design Steady State Analyses. Document G-GE-PIE-REP-102-0004.
Vietinghoff, U., Hubert, M.-L. & H. Westphal. 1995. Zustandsanalyse und Langzeitveränderungen des
Ökosystems Greifswalder Bodden. Abschlußbericht an das Umweltbundesamt UBA-FB 95-003, Rostock.

(4)

Institut für Angewandte Ökolgie GmbH .2008. Nord Stream gas pipeline from the border of the German Exclusive
Economic Zone (EEZ) to the landfall point - Summary of the baseline description with reference to eco regions 5
and 6 - Route to the north of Bornholm (NoB), July 2008.
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Nutrients
The relatively unhindered water exchange with the open sea means that there is relatively little
accumulation of nutrients within the Greifswalder Bodden, with lower levels than those of the
Oder delta of the inner Pomeranian Bay.
The average water quality for the period 1993 to 2002 for all stations in the Greifswalder Bodden
was categorised as eutrophic (1).
Metals and Organic Pollutants
Heavy metals are regularly monitored in the Greifswalder Bodden. Heavy metals are measured
as the concentration attached to suspended solids. Maximum average values for different
metals reported over the period of 1997-2001(2) corresponded to arsenic (16 mg/kg DW(3) ), lead
(128 mg/kg DW), cadmium (2.77 mg /kg DW), chromium (43 mg /kg DW), copper (132 mg /kg
DW), nickel (56 mg /kg DW ), mercury (1.46 mg /kg DW) and zinc (821 mg /kg DW). These
values are within the same range of slightly lower than the values reported for Pomeranian Bight
over the same period and in excess of OSPAR EAC standards with the exception of chromium.
This is consistent with the pattern found for the sediment contaminants reported for the seabed
as described in Section 8.5.4. In the absence of data on organic pollutants in the water column,
the aforementioned suggest that organic pollutants attached to suspended matter will display a
similar pattern as the values reported for the seabed.
There is relatively unrestricted exchange between the Greifswalder Bodden and the Pomeranian
Bight. A comparative assessment (4) suggests that the majority from the heavy metals and
organic pollutants in the Pomeranian Bight originate from the Oder River. The Pomeranian Bight
(southern Baltic Sea) is a mixing zone between waters of the Baltic Proper and the river Oder,
which drains a densely populated and highly industrialised catchment of central Europe. Due to
the high-energy input, the shallow water areas, including the Greifswalder Bodden are
nondepositional on time scales longer than 1 to 2 weeks (5). The contamination levels are very
variable, mirroring variations in biological activity and resuspension and deposition events.

(1)
(2)

UMWELTMINISTERIUM M-V .2004. Gewässergütebericht des Landes M-V 2000/2001/2002. Schwerin.
Gewässergütebericht Mecklenburg-Vorpommern 2000/2001/2002, 1996/97. Ergebnisse der Güteüberwachung
der Fließ-, Stand- und Küstengewässer und des Grundwassers in Mecklenburg-Vorpommern. Landesamt für
Umwelt, Naturschutz und Geologie Mecklenburg-Vorpommern.

(3)
(4)

DW = dry weight of total suspended matter in the water column.
Bachor, A. and Ch. Schöppe. 2004. Pollution Load Compilation of the German part of the Oder Estuary (19901998). In: Schernewski, G. & T. Dolch (eds.): The Oder Estuary – against the background of the European Water
Framework Directive. Mar Sc Rep 57. ISSN: 0939-396X.

(5)

C. Christiansen et al. .2002. Material transport from the nearshore to the basinal environment in the southern
Baltic Sea I. Processes and mass estimates. Journal of marine systems vol. 35, no 3-4, pp. 133-150.
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Suspended Solids
As is expected of a coastal region, the suspended solids load of the Greifswalder Bodden is
slightly elevated. However, the suspended load is significantly lower than that of the Stettiner
Haff and other inner coastal waters to the south-east, as a result of water exchange with the
open sea.
In 2000, average suspended sediment loads of 4.8mg/l with a minimum to maximum fluctuation
range of 2.2 to 11.1mg/l were measured in the Greifswalder Bodden. There is a strong
relationship between the level of suspended solids in shallow coastal waters and sea conditions
(wind and waves). For the deeper areas of the Greifswalder Bodden the strength of this
correlation decreases (1).

Box 8.35

Values/sensitivities of the water column in Ecological Sub-Region V

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each water
column resource or receptor within ESR V, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Salinity

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Water temperature

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Oxygen

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Nutrients

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Metals

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Organic pollutants

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Water column

Commentary:
All ESR V water column parameters are of a low receptor sensitivity value throughout the
year. That is to say that the phenomena of interest are resistant to change beyond the
natural variation experienced on a year to year or seasonal basis. The bay is well flushed
because of its open connection to the sea and the river inputs. Oxygen depletion may
occasionally occur after a prolonged period of no wind or if the bay is covered with ice

(1)

Institut für angewandte Ökologie (IfAÖ). July 2008. Nord Stream gas pipeline from the border of the German
Exclusive Economic Zone (EEZ) to the landfall point.
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8.11.2

The Seabed of ESR V
Seabed Structure and Processes
The sediments of the Greifswalder Bodden (ESR V) are predominantly composed of fine sand
with a small proportion of mud (see Atlas Maps GE-1 and GE-2). East of the approach to the
port of Lubmin the shallow water zone broadens and long sand ridges are present, with a lower
mud content than the depressions between them (1). Along the proposed pipelines’ route
between Lubmin up to and including the Boddenrandschwelle, the main surface sediment is
sand. Fine sands predominate, but medium-grained sands also occur in places and coarse sand
is found at the Boddenrandschwelle. The sand covers boulder clay and other sediments in the
deeper substratum. As much of the seabed is dominated by sand, sedimentation and
redeposition is probable (refer to Atlas Map GE-3) within much of ESR V.
The shallow nature of the bay and the presence of unconsolidated sediment suggests that
adverse weather regularly leads to resuspension events. In the Pomeranian Bay, wave-induced
resuspension may appear up to four to six times per month affecting remobilising sediments up
to depths of 16 metres (2). The short residence time in the water column and the frequent
resuspension events suggest that the sea bed is frequently reworked. Due to the high-energy
input, the shallow water areas are nondepositional on time scales longer than 1 to 2 weeks.
The mobility of the sands is also apparent from an analysis of the wave climate. Waves 1 m high
with a period over 3 seconds will generate sufficient bottom orbital velocity to remobilise
sediments at a water depth of 6 metres. Such conditions may be expected to occur on a regular
basis for example, during winter storms.

(1)

Reinicke, R. 1989. Der Greifswalder Bodden - geographisch-geologischer Überblick, Morphogenese und
Küstendynamik. Meer und Museum; 5: 3-9.

(2)

Christiansen C. et al. 2002. Material Transport from the nearshore to the basinal environment in the Southern
Baltic Sea I: Processes and mass estimates. Journal of Marine Systems 35: 133-150.
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Figure 8.47

Bottom orbital velocity calculator

Contaminants
When contaminant particles carried by rivers meet saline conditions their surface charge
changes, causing enhanced flocculation and deposition on to the sediment(1). Estuarine
sediments, such as those in the Greifswalder Bodden, therefore act as sinks for contaminants.
Data gathered for both inorganic and organic parameters for ESR V, during the 2007 SGU
campaign, are displayed in Table 8.33. Atlas Map GE-30c shows the sediment sampling
stations within ESR V.

(1)

Marine Environment Monitoring Group 2004. UK National Marine Monitoring Programme – Second Report (19992001).
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Table 8.33
Parameter

ESR V sediment contaminant and nutrient data (SGU 2007)

11.41
1.53

17.9

35

35

35

35

35

35

35

0.05 – 0.5

5 – 50

10 – 100

0.1 – 1

1 – 10

15.9

0.13

18.7

52.3

0.7

7.2

TEL

112

42.8

0.70

108

160

4.2

41.6

PEL

85 - 650

30 -120

30 - 130

0.04 – 0.6

15 - 150

70 - 300

0.2 - 1

10 - 80

Canadian guidelines
(mg/kg)

24
1.09
42

35

35

5 – 50

30.2

271

N> LOQ

OSPAR
EAC

1
3
30.63

136

35

35

5 – 50

124

No.
samples

As
0.3
48
74.37

0.59

35

35

50 – 500

Mean
(mg/kg)

Cd
10
180
0.304

147

35

35

MAX
(mg/kg)

Cr
24
0.82
56.51

67

35

Swedish
Class 2 EQC
(mg/kg)

Cu
0.00025
240
43.72

235

(mg/kg)

Hg
10
81

180.03

90th percentile
(mg/kg)

Ni
9.1
250

MIN (above
LOQ)
(mg/kg)

Pb
41

Metals

Zn

MBT

DBT

ΣPCB9

ΣPCB7

ΣPAH16

HCH

DDT

HCB

CHTot

0.001

0.001

0.001

0.0001

0.0001

0.02

0.00006

0.0001

0.0001

-

0.01

0.008

0.007

0.00096

0.00096

0.2

0.1

0.0063

0.0001

-

0.0015

0.0019

0.0021

0.00022

0.00022

0.17

0.003

0.0012

0.0001

-

0.003

0.0037

0.005

0.00062

0.00062

0.2

0.0005

0.0039

0.0001

-

35

35

35

35

35

35

35

35

35

-

35

35

35

35

35

35

35

35

35

-

0.000005 –
0.00005

-

-

-

0.001 – 0.01

-

-

-

-

-

-

-

-

-

0.022

-

-

0.0012

-

-

-

-

-

-

0.189

-

-

0.0048

-

-

-

-

-

-

0 – 0.025

-

-

0 – 0.02

0 – 0.0025

-

Organic parameters

TBT
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0.001

90

91

N

P

290

1360

8500

0.001

161

339.48

2585

0.001

260

690

6500

0.001

Information on the corresponding survey is provided inTable 8.7

- : No data / untested
All concentrations refer to dry matter
LOQ = Limit of Quantification;
N>LOQ: number of samples with levels over LOQ;
Quality criteria are described in detail in Box 8.2.

1000

Org. C

Other parameters

TPT

35

35

35

35

35

35

35

35

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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Metals
The SGU 2007 sediment sampling along the pipelines’ route in the Greifswalder Bodden
indicates that all heavy metal parameters show 90th percentile value exceedances of the
OSPAR EAC lower threshold values. With the exception of chromium and zinc, all data sets
exceed the OSPAR EAC higher range. Maximum concentrations of copper, nickel and mercury
also exceed the Candian PEL, indicating sediments in which adverse biological effects are more
likely to occur.
Organic Pollutants
The 90th percentile DDT concentrations exceed the Canadian TEL and the peak concentration
exceeds the PEL. DDT concentrations are, however, below the upper Swedish EQC. This
suggests that there are localised areas in ESR V where DDT residues in the sediment may have
adverse ecological effects. This is not unusual in coastal sediments that receive significant
terrestrial runoff from agricultural land. No clear trends are observed in the temporal DDT
concentration data.
At sample station NEGP_101 (located near station NEGP_100 on Atlas Map GE-30c) a
0.1mg/kg concentration of HCH (1) was recorded. Although no guideline values are available for
this parameter, this is an exceptionally high concentration compared to samples in all other
ESRs. However, there are insufficient data to ascertain whether this result is an outline or
whether it indeed indicates severe contamination in the area.
Similar to the observations for ESR IV, concentrations of TBT in ESR V significantly exceed the
OSPAR EAC higher threshold value, indicating sediments in which adverse biological effects
are likely to occur.
These findings support previous conclusions that pollutants are present within the Greifswalder
Bodden. A study by the BfG (the German Federal Institute of Hydrology) (2) found raised DDT
levels in surface sediments around the waterway north-east of the Elsagrund and in the
Landtief, although they were restricted to the surface sediments. The BfG study also
documented slightly elevated zinc and arsenic concentrations around the Peenestrom Estuary
in the Greifswalder Bodden.

(1)

Hexachlorocyclohexane (also called Lindane) is a contact insecticide and preservative used in large volumes to
protect plants, wood and textiles, until 2002 when it was banned as an agricultural pesticide in the EU.

(2)

Bundesanstalt für Gewässerkunde. 2004. Schadstoffbelastungsgutachten für den 7,50 m-Ausbau der
Ostansteuerung Stralsund. Koblenz.
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Box 8.36

Values/sensitivities of the seabed of Ecological Sub-Region V

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to each
seabed resource or receptor within ESR V, highlighting any seasonal variation.

Seabed
Seabed structure
and processes
Contaminants

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Commentary:

8.11.3



Seabed structure and processes. The predominantly unconsolidated seabed in ESR V
is regularly disturbed by adverse weather conditions. Frequent resuspension and
deposition events structure the seabed and its associated flora and fauna. The dynamic
nature of these processes renders the environment relatively insensitive to changes in
the context of the project activities



Contaminants. No trends are observed in the contaminants that would indicate
particularly vulnerable areas or pollution hotspots. The sediment quality varies in
response to the influx from rivers and exchange with the open water of the Pomeranian
Bay. The overall quality in the bay will therefore naturally fluctuate within a certain
range. A temporary exceedance beyond this range will naturally revert to normal levels
within a limited period of time as was observed following the 1997 Oder Flood. For
these reasons, this receptor is considered of low sensitivity

Plankton in ESR V
Phytoplankton
In the period between 1976 and 1985, 223 phytoplankton species have been observed in ESR
V (1). The majority of these species were diatoms with smaller numbers of cyanobacteria,
dinoflagellates and euglenophyte species. Chlorophyta and cryptophyta were also present,
though only three species of each were recorded. However, this distribution of the number of

(1)

Institut für angewandte Ökologie. July 2008. Nord Stream gas pipeline from the border of the German Exclusive
Economic Zone (EEZ) to the landfall point.
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species is only partly reflected in the relative abundance. Groups that are only represented by a
few species can achieve dominance at least in certain seasons.
In terms of overall abundance, the diatom Achnanthes taeniata is clearly the most abundant
species with a maximum density of 70 x 106 cells/l. The dominant phytoplankton species are
summarised in Table 8.34.

Table 8.34

Phytoplankton in ESR V

Species

Type

No. cells per litre

Achnanthes taeniata

diatom

70 x 106

Cyclotella caspia

diatom

16 x 106

Detonula confervacea

diatom

11.2 x 106

Kirchneriella irregularis

diatom

9.8 x 106

Skeletonema costatum

diatom

7 x 106

Gomphosphaeria pusilla

cyanobacterium

6 x 106

Carteria cordiformis

red alga

5 x 106

Rhodomonas minuta

cryptomonad flagellate

5 x 106

Stephanodiscus hantzschii

diatom

5 x 106

The annual cycle for the Greifswalder Bodden (“Zicker Höft”) can be described as follows. (1)


In early spring, before the full thaw, diatom blooms of Achnanthes taeniata, Chaetoceros
holsaticum, C. wighamii and Leosira arctia occur



Once the thaw proceeds, blooms of the diatoms Skeletonema costatum and Diatoma
elongata take place. The most important limiting factor is the temperature and the silicate
concentration. Nitrogen and phosphate contents can have a limiting effect later in the
season



In April/May/June, diatoms are replaced by Rhodomonas spp. and the green algae
Scenedesmus, Monoraphidium contorta and Pediastrum. The growth of the cyanobacteria
Oscillatoria limnetica and Aphanizomenon flos-aquae starts, but can be limited in this period



In summer, the cyanobacterial blooms of Gomphospheria pusilla, Anabaena sp., Lyngbya
sp., Merismopedia sp. and Microcystis spp. dominate. High numbers of individual diatoms
such as Thalassiosira oceanica and the green algae genus Scenedesmus can also be
observed

(1)

Institut für angewandte Ökologie (IfAÖ). July 2008. Nord Stream gas pipeline from the border of the German
Exclusive Economic Zone (EEZ) to the landfall point.
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In autumn, blooms of dioflagellates are characteristic (Ceratium spp. and Prorocentrum
micans). The cyanobacteria Gomphosphaeria pusilla, Aphanizomenon flos-aquae,
Merismopedia tenuissima, M. punctata, as well as the green alga Scenedesmus
quadricauda, the diatoms Nitzschia spp. and Navicula spp. can also be found in
considerable numbers

The biomass and the primary production show a pronounced peak value in spring followed by
several maxima in summer. Greifswalder Bodden is classified as meso to eutrophic with regard
to its primary production.
In extremely shallow areas that may be influenced by nutrient inputs from agricultural runoff
there is a noticeable direct correlation between the maximum values of the biomass and the
temperature. This means that nutrient availability is not a limiting factor on phytoplankton growth
and is a clear sign of the very high trophic state of these shallow and well mixed areas.
Zooplankton
The zooplankton of the Greifswalder Bodden is made up of species that originate from the Baltic
and from fresh water and therefore represent a mixture of the Baltic mixed zooplankton
community, the brackish water-Eurytemora association and the limnic community (1).
The zooplankton of the Greifswalder Bodden includes 20 rotifer species, 10 copepods, 3
phyllopods (2) and also the larvae of bristleworms and barnacles. The planktic larvae of different
benthic organisms occur in significant quantities at different times: bivalves from April to July,
gastropods from May to July and the polychaetes in October (3).
A wide variety of rhizopod and ciliate protists have also been observed in the zooplankton
though more recent surveys suggest only the genus Tintinnopsis is common. Even though this
protist makes up 70 to 80 percent of the zooplankton, it rarely contributes more than 10 percent
of the zooplankton biomass (4).
The average biomass of the zooplankton varies significantly between 100 to 1,300 mg/m3 with a
peak in June. Depending on the weather and the occurrence of algae, marked variations can
occur during the year with regard to the most important groups that comprise this community.

(1)

Jönsson, N. Busch, A. Lorenz, T. And Korth, B. 1997. Struktur und Funktion von Boddenlebensgemeinschaften im
Ergebnis von Austausch- und Vermischungsprozessen. (GOAP) Abschlussbericht.

(2)

A type of brachiopod crustacean.

(3)

Jönsson, N., Busch, A., Lorenz, T. & Korth, B. 1997. Struktur und Funktion von Boddenlebensgemeinschaften im
Ergebnis von Austausch- und Vermischungsprozessen. GOAP Abschlussbericht.

(4)

Institut für angewandte Ökologie. July 2008. Nord Stream gas pipeline from the border of the German Exclusive
Economic Zone (EEZ) to the landfall point.
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Box 8.37

Values/sensitivities of the plankton in Ecological Sub-Region V

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
plankton within ESR V, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Phytoplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Zooplankton

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Plankton

Commentary:


8.11.4

Plankton is normally highly abundant in the water column. Its composition will vary with
the season, depending in part on the availability of nutrients and prey species as well
as the life cycle of the different species. Plankton can be considered insensitive to local
interventions of the seabed on account of the high number of offspring produced by
marine organisms and large-scale dispersal characteristics

Benthos of ESR V
Macrophytes
The Greifswalder Bodden has rich macrophyte diversity. In the vicinity of the landfall near
Lubmin, both dense and sparse communities of submerged macrophytes are found from the
drift line to water depths of 2 to 2.5 metres. These communities are known to undergo extensive
fluctuations from year to year.
The pebble/cobble shores east of the port of Lubmin are colonised by green algae such as Ulva
compressa and U. intestinalis and blanket weed (Cladophora glomerata). Red algae such as
Ceramium sp. and Pilayella sp. are widespread in the shallow waters.
The submerged aquatic vegetation community is dominated by fennel pondweed (Potamogeton
pectinatus). These communities are found on sandy substrata at depths less than 0.6 m, within
which there are individual plants or small pockets of horned pondweed Zannichellia palustris
and Eurasian water milfoil Myriophyllum spicatum. Since 1938, there has been a pronounced

ENG

685

decline in macrophyte communities in the Greifswalder Boden
still high (3).

(1),(2)

. The diversity, however, is

Fennel pondweed (P. pectinatus) was the dominant macrophyte present at all stations sampled
along the transect. Small populations of spiked water-milfoil Myriophyllum spicatum and
eelgrass Zostera marina are found interspersed with this pondweed. In waters shallower than 2
metres the macrofloral communities are dominated by a small number of green algae, and at
greater depths by small numbers of brown and red algae species. No macrophytes were found
at greater water depths.
Along the proposed pipelines’ route in the Greifswalder Bodden area between Lubmin and the
Boddenrandschwelle, there are no macrophyte colonies, except for some red thread algae such
as Ceramium spp. and Polysiphon spp. which are present on hard substrates.
In the shallow depressions north-west of Ruden Island, dense eelgrass, Zostera marina
meadows and fennel pondweed, Potamogeton pectinatus, grow on soft substrate (4). Colonies of
these species are found at depths between approximately 0.5 and 3 metres. Around the
Landtief (north-west of the route) small pockets of eelgrass are found at depths of up to 4.5
metres (5). At depths of up to 6 metres the hard substrate of the Boddenrandschwelle is largely
colonised by red algae (mainly Polysiphonia fucoides, Furcellaria fastigiata and Ahnfeltia plicata)
and brown algae (Pilayella littoralis) (6).
Seagrass beds (Zostera marina) and macrophyte meadows and beds feature in many of the
Baltic habitats listed under Annex I of the EC Habitats Directive and are regarded by HELCOM
as threatened habitats of the Baltic Sea Area.

(1)

Geisel, T. & U. Meßner. 1989. Flora und Fauna des Bodens im Greifswalder Bodden. Meer und Museum 5: 44-51.

(2)

Blümel, C., Domin, A. Krause, J.C. , Schubert, M., Schiewer, U. & Schubert, H. 2002. Der historische
Makrophytenbewuchs der inneren Gewässer der deutschen Ostseeküste. Rostocker Meeresbiologische Beiträge,
10, Universität Rostock, Fachbereich Biowisssensc.

(3)

Schiewer, U. 2002. Recent changes in northern German lagoons with special reference to eutrophication. In:
Schernewski, G. & U. Schiewer (eds.), Baltic coastal ecosystems, structure, function and coastal zone
management. Springer Verlag, Berlin, pp. 19-30.

(4)

Institut für angewandte Ökologie (IfAÖ). 2007. Anpassung der Seewasserstraße „Nördlicher Peenestrom“ an die
veränderten Anforderungen aus Hafen- und Werftbetrieb der Stadt Wolgast. Fachgutachten Makrophyten.
Gutachten des Institutes für angewandte Ökologie, Forschungsgesellschaft mbH Neu Broderstorf.

(5)

Institut für Angewandte Ökolgie (IfAÖ) GmbH. 2004. Beschreibung und Bewertung der benthischen
Biotopstrukturen und Lebensgemeinschaften (Makrozoobenthos) im Bereich des Landtiefs zum Projekt „7,50 mAusbau der Ostansteuerung Stralsund“. Fachgutachten des Instituts für Angewandte Ökologie GmbH im Auftrag
des Wasser- und Schifffahrtsamtes Stralsund: 47 S.

(6)
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Zoobenthos
A number of benthic studies were carried out in the Greifswalder Bodden between 1989 and
2004 identifying the presence of seventy species of macrozoobenthos in the area (1) (2) (3) (4).
Crustaceans are the most common group present in the area, followed by molluscs. Most of the
species are marine or euryhaline; however some freshwater species are present including the
snail Potamopyrgus antipodarum, the mussel Dreissena polymorpha and insect larvae.
The zoobenthos surveys in the German waters of ESR V were carried out between May and
August in 2006 (5). Samples were collected at stations and transects along the proposed
pipelines’ route (See Altas Maps BE- 7h). A total of more than 50 species of macrozoobenthos
were recorded during these surveys along the pipelines’ route in the Greifswalder Bodden
region. A summary of the dominant species observed is shown in Table 8.35. The
macrozoobenthos in this area is relatively species rich and abundance ranges from 4,400 to
14,500 individuals/m².
The biomass in the Greifswalder Bodden was exceptionally high at 11.4 to 259 g Ash Free Dry
Weight (AFDW)/m² (average of 108 g AFDW/m²) and was dominated by the soft-shelled clam
Mya arenaria (locally up to 92 percent of the total biomass). Apart from the molluscs, members
of the polychaete genus Marenzelleria reach a biomass of up to 10.5 g AFDW/m².

(1)

Saavedra-Perez, M. 1990. Bonitierung des Makrozoobenthos im Greifswalder Bodden. Diplomarbeit Univ.
Rostock.

(2)

Suchau, A. 1994 Benthos. In: Greifswalder Bodden und Oderästuar - Austauschprozesse (GOAP).
Zwischenbericht 1993/94. Teilprojekt 7: 16.

(3)

Günther, B. 1994 Die Funktion des Makrozoobenthos bei Stoffumsatz- und Stoffaustauschprozessen zwischen
Sediment und Wasser. GOAP, Zwischenbericht 1993/94. Teilprojekt 5: 1-31.

(4)

Gosselck, F.; Bönsch, R. & V. Kell. 1999. Umweltauswirkungen der Kühlwasserführung der geplanten GuDKraftwerke am Standort Lubmin auf die angrenzenden Gewässer. Fachgutachten: Makrobenthos (submerse
Wasserpflanzen und wirbellose Tiere), Fische. Unveröffentlichtes Gutachten im Auftrag von Froelich & Sporbeck,
Bochum: 1-27.

(5)
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Table 8.35

Summary of Macrozoobenthos in the Greifswalder Bodden Region

Group

No of Species identified

Dominant Species

% Presence at all
stations

Crustacea

19

Corophium volutator
Cyathura carinata

87
95

Polychaeta

11

Hediste diversicolor
Marenzelleria sp.
Neanthes succinea

100
100
82

Oligochaeta

8

Heterochaeta costata

82

Mollusca

10

Hydrobia ulvae
Hydrobia ventrosa
Mya arenaria
Macoma balthica

95 – 100
76

Electra crustrulenta

76

Insecta

3

Cnidaria

2

Bryozoa

1

Nemertina

1

On the sandy substrate surrounding the proposed landfall at a depth of approximately 2 metres,
the benthic community differs somewhat from the community sheltered by the macrophyte belt.
The sandy substrate of the exposed shallow water is colonised by a small number of species
with an average abundance of 3,500 individuals /m². The sandy substrate community of the
exposed shallow water was dominated by the species listed in Table 8.36.

Table 8.36
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Dominant macrozoobenthos species on sandy substrate in ESR V

Species

Group

Abundance individuals per m²

Hydrobia ulvae

Mollusca

1,667

Marenzelleria sp.

Polychaeta

500

Mya arenaria

Mollusca

400

Cyathura carinata

Crustacea

400

Neanthes succinea

Polychaeta

133
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The average AFDW biomass at stations in the sandy substrate community was approximately
2.6 g/m², and therefore significantly lower than in the deeper zones of the Greifswalder Bodden,
mainly due to the lower colonisation density of large bivalves.
A rapid change between different biotopes is typical of the Boddenrandschwelle area i.e.
boulder clay, rocks and boulders alternate with sandy areas of varying grain size and silt
content. Corresponding small-scale differences are evident in colonisation by macrozoobenthos.
Locally, mussels (Mytilus edulis) cover the sandy substrate at high densities forming mussel
beds that provide a habitat to a suite of other species. In those places, benthic fauna species
including aquatic hoglouse (Jaera albifrons), gammarid shrimp (Gammarus spp.) and sea mat
(Electra crustulenta) are present. Blue mussels dominate the biomass, reaching 245 g/m²
AFDW locally. In the exposed coarse sand of the shallow waters, sand digger shrimp
(Bathyporeia pilosa) (up to 5,288 g/m²) and several species of oligochaetes (up to 11,282 g/m²)
are common. On the areas of fine sand the community largely corresponds to that in the
Greifswalder Bodden.
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Box 8.38

Values/sensitivities of the benthos of Ecological Sub-Region V

Various criteria are used to determine the value/sensitivity of a resource or receptor including,
amongst others, resistance to change, adaptability and rarity (refer to Section 7.5 for further
explanation). The matrix below details the value/sensitivity allocated to the benthos of ESR V,
highlighting any seasonal variation.
Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Macroalgae

Low

Low

Low

Low

Low

Low

Low

Low

Pondweed

Low

Low

Low

Med

Med

Med

Med

Med

Seagrass beds

High

High

High

High

High

High

High

High

Soft-bottom
community

Low

Low

Low

Low

Low

Low

Low

Mussel beds

Med

Med

Med

Med

Med

Med

Med

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Med

Med

Low

Low

High

High

High

High

Low

Low

Low

Low

Low

Med

Med

Med

Med

Med

Benthos
Macroalgae and
aquatic vegetation

Zoobenthos

Commentary:


The algal assemblage comprises various species of red algae (Rhodophyceae), filamentous
brown algae and green algae (Ulva spp.). They are not regarded as particular sensitive or in
decline



The pondweed community provides an important littoral habitat, at least for part of the year. In
spring the pondweed community grows out from tubers that have survived winter. In the late
autumn adverse weather conditions and grazing migratory birds reduce the macrophyte
meadows. This seasonality is reflected in the sensitivity value



Seagrass meadows are considered by HELCOM to be in decline. They constitute an important
habitat for different species. Seagrass is also listed in Annex I of the Habitat Directive. In the
Greifswalder Bodden they have year round presence, although there is seasonal and year to
year variation in their extent. Seagrass is considered highly sensitive



The soft-bottom zoobenthos community is widely distributed throughout the Bodden,
characterised by species that have adapted to a dynamic environment and that naturally display
a large variation in abundance. The sensitivity is considered low because the populations of
individual species are not considered under threat or in decline



Mussel beds (formed by the Blue mussel Mytilus edulis) can be regarded as an important habitat
to various associated fauna. The mussel beds are considered of medium sensitivity
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8.11.5

Fish of ESR V
The shallow depressions and shore zones of the Greifswalder Bodden with macrophyte
meadows and blue mussel beds provide important spawning grounds for many species of fish(1).
This habitat type of the Greifswalder Bodden makes up approximately 14 percent of the
region(2). Biester (1986)(3) notes that the spawning grounds of the south-west Bodden (entrance
of the Strelasund to Dänische Wiek) and the southern coast of the Bodden (Lubmin-Dorf to
Freesendorfer Haken) are particularly important in the region.
Although Herring spawn in the coastal areas of the entire Baltic Sea, the Greifswalder Bodden is
internationally important as a spawning and nursery ground for the spring herring variety of the
Baltic herring (Clupea harengus) around Rügen Island. In addition, the region hosts a smaller
number of autumn spawners. In general, the number of Baltic herring has decreased due to
falling salinity levels, changes in the amount of zooplankton on which the species feeds, and
over-fishing.
The species list for the Greifswalder Bodden includes 42 native fish species, 10 vagrants and
four non-native species (4). A number of surveys have recently been conducted in ESR V. These
are as follows:
In spring 2006 a survey was undertaken along the pipelines’ route within ESR V using an eel
drag net. In total, 19 fish species were recorded, with perch and flounder dominating, accounting
for 71 percent of the mean weight of the catch. These were followed by herring, sprat and plaice
between nine and five percent of the mean catch weight each.


In spring 2006, a section of the pipelines’ route in the Greifswalder Bodden was sampled by
IFaÖ for fish larvae using a bongo net. Initially, in early May, the catches contained herring
larvae (97percent), larvae of gobies of the genus Pomatoschistus (2 percent) and perch
larvae (1 percent). In June, following the herring spawning season, the number of herring
larvae in the total catch fell as expected to 55 percent, whilst the abundance of goby and
perch larvae rose to 23 and 22 percent, respectively



In spring 2006, nine species were captured using a beach seine in the shallow water area
east of the seaward approach to the industrial port of Lubmin. The fish community was

(1)

Bochert, R. & H. M. Winkler 2001. Ichthyofauna Greifswalder Bodden. Literature study. Unpublished report on
behalf of Energiewerke Nord GmbH: 25 pp.

(2)

Jönsson, N.; Busch, A.; Lorenz, T. & B. Korth 1997. Struktur und Funktion von Boddenlebensgemeinschaften im
Ergebnis von Austausch- und Vermischungsprozessen. GOAP Abschlussbericht.

(3)

Biester, E. 1986. Heringslarven und -jungfische. In: 15 J. Fischereibiologie. I. Fischereibiologische Herbsttagung
vom 20. bis 21. Nov. 1986 in Rostock.

(4)

Bochert, R. & H. M. Winkler. 2001. Ichthyofauna Greifswalder Bodden. Literature study. Unpublished report on
behalf of Energiewerke Nord GmbH: 25 pp.
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dominated by the common goby (76 percent abundance). This was followed by the threespined stickleback (Gasterosteus aculeatus) and flounder which totalled 16 percent. The
average abundance of herring, sand goby and nine-spined stickleback (Pungitius pungitius)
was less than 5 percent. This community was similar to that recorded in surveys between
2001 and 2003 where the dominant species were the found to be the three-spined
stickleback, juvenile herring, juvenile roach, common goby and sand goby
Eight fish species are classed as endangered on the Red List for the Baltic Sea and
Mecklenburg-Vorpommern. Species listed in Annex II of the EC Habitats Directive that are found
in ESR V include:


The river lamprey (Lampetra fluviatilis) which undergoes a regular migration to spawning
grounds on the Peenestrom



The sea lamprey (Petromyzon marinus), which is occasionally sighted in the area



The twaite shad (Alosa fallax), which had almost disappeared from the area in the last three
decades but has been caught in increasing numbers in recent years. Twaite shad enter the
tidal parts of rivers in May or early June to spawn. Spawning takes place at night over sand
or gravel, at a temperature range of 15-20°C. Adults return to sea after spawning but may
return to spawn a second or third time. (1)



The asp (Aspius aspius), a freshwater species of the Oder, which is only found occasionally
in the Bodden area



The salmon (Salmo salar)



The Atlantic sturgeon (Acipenser oxyrinchus), which was extinct but has been reintroduced
into the Oder estuary area

Surveys carried out within ESR V to inform the project have recorded three species that are
included within the Red List for the Baltic (2) as ”endangered”; common whitefish (Coregonus
maraena), stickleback (Spinachia spinachia) and common sea snail (Liparis liparis), as well as
the ”potentially endangered” sea scorpion (Myoxocephalus scorpius).

(1)

Whitehead, P.J.P. 1985. FAO species catalogue. Vol. 7. Clupeoid fishes of the world (suborder Clupeioidei). An
annotated and illustrated catalogue of the herrings, sardines, pilchards, sprats, shads, anchovies and wolfherrings. Part 1 - Chirocentridae, Clupeidae and Pristigasteridae. FAO Fish. Synop. 125(7/1):1-303.

(2)

Fricke, R.; Rechlin, O.; Winkler, H. M.; Bast, H.-D. & E. Hahlbeck. 1996. Rote Liste und Artenliste der Rundmäuler
und Meeresfische des deutschen Meeres- und Küstenbereichs der Ostsee. In: MERCK, T. & H. V. NORDHEIM
(pub.): Rote Listen und Artenlisten der Tiere und Pflanzen des Deutschen Meeres- und Küstenbereichs der
Ostsee. Schr.-R. f. Landschaftspfl. u. Natursch.; H.48: 83-90.
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Fish communities appearing in the Greifswalder Bodden can roughly be classified in the
following groups:

ENG



Pelagic fish: living in the water column, predating on small zooplankton and fish. This
category includes the Baltic herring for which the Greifswalder Bodden constitutes an
important spawning ground



Demersal fish community: species that are bottom-dwelling depend on macrozoobenthos,
epiphytes or zooplankton, for their food. This category includes flatfish such as plaice and
dab but also the smaller species such as gobies and stickleback



Freshwater fish community: species that largely remain inshore in sheltered bays or lagoons
that have a low salinity because of riverine influence. This category includes species such
as the zander, pike, perch and roach



A separate category involves the species that are protected under EU legislation as listed
above, many of which concern diadromous species such as salmon
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Box 8.39

Values/sensitivities of the fish of Ecological Sub-Region V

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below summaries the details of the value sensitivity
allocated to the fish species assemblages of ESR V, highlighting any seasonal variation.

Fish
Pelagic fish
(herring)
Demersal fish
Freshwater fish
community
Diadromous
species

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Med

Med

Med

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

High

High

High

High

High

High

High

Low

Commentary:
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The herring has a genetically distinct spring-spawning population in ESR V. During this
period, the pelagic species are considered of medium sensitivity. During other parts of
the year, the have low sensitivity in view of their abundance



Demersal species are considered to have low sensitivity on account of their widespread
distribution in the area except during spawning which is assumed to coincide with the
period in the Pomeranian Bay



The freshwater fish community comprises no fish species of which the populations are
under threat. On account of their widespread distribution in inshore areas throughout
ESR V, freshwater species are considered to have low sensitivity except during those
periods of spawning



The diadromous species twaite shad, Atlantic salmon, river lamprey and a number of
other species present in the Greifswalder Bodden are listed in Annex II of the EU
Habitat Directive and considered high priority species on the HELCOM list of
threatened and / or declining species. Consequently, this category is considered of high
sensitivity during their migratory periods
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8.11.6

Birds of ESR V
In ESR V the Nord Stream pipelines enter the Boddenrandschwelle of the Greifswalder Bodden
from the north. The Greifswalder Bodden is one of the most important areas for wintering and
staging seabirds in the Baltic Sea, especially ducks and geese, whereas the
Boddenrandschwelle supports habitat of particular importance for a large diversity of birds. The
sill separates the Greifswalder Bodden from the Pomeranian Bay in ESR V.
The baseline description and evaluation focuses on Important Bird Areas (IBA) within a 25
kilometres zone around the pipelines. A review of the bird species inventory of areas in excess
of 25 kilometres has also been undertaken in order to identify species with large foraging ranges
such as gulls and some terns in order to evaluate impacts on these species. The baseline
description relating to seabirds focuses on Important Bird Areas (IBA) and wetlands of
international importance designated under the Ramsar Convention on Wetlands and also
provides a description of habitats of importance for birds during different stages of their life
cycle.
Designated Sites
The following Important Bird Areas and Ramsar sites supporting important populations of birds
are crossed by the Nord Stream pipelines in ESR V:


Important Bird Area Greifswalder Bodden IBA DE044



Important Bird Area Usedom Lagoons IBA DE046

The Greifswalder Bodden has been designated as Ramsar site and the lagoon is a Natura 2000
site and part of a Biosphere reserve. Important Bird Areas often contain Special Protection
Areas and Special Areas of Conservation which are described in detail in Chapter 10. It is an
important wintering ground for marine ducks.
The shallow lagoons in this area, including the Greifswalder Bodden, include the most important
areas for wintering seabirds in the Baltic Sea including White-fronted goose (Anser albifrons)
and Bean goose (ca. 130,000), 12,000 Shelduck (Tadorna tadorna), 80,000 Long-tailed ducks
and 70,000 Greater scaup (1). The Boddenrandschwelle separates the Greifswalder Bodden
from the Pomeranian Bay. The Greifswalder Bodden supports numerous habitats listed in Annex
I of the EC Habitats Directive which are described in detail in Chapter 10.

(1)
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The Greifswalder Bodden and the Usedom Lagoons form a substantial component of the
Szczecin and Vorpommern Lagoons. This is the most important area for wintering birds in the
Baltic Sea and thirteen species occur in internationally important numbers (1).
Key Species and Populations
In the marine and terrestrial areas surrounding ESR V, 29 bird species listed in Annex I of the
EC Birds Directive require special conservation measures (2) . These are set out in Table 8.37.

(1)

Durinck, J., Skov, H., Jensen, F. P., and Pihl, S. 1994. Important Marine Areas for Wintering Birds in the Baltic
Sea. EU DG XI research contract no. 2242/90-09-01. Ornis Consult report.

(2)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).
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Table 8.37

Annex I species found in ESR V and surrounding areas(1)

Species

Scientific name

Status

Aquatic warbler

Acrocephalus paludicola

Breeding

Kingfisher

Alcedo atthis

Breeding

Short-eared owl

Asio flammeus

Breeding

Barnacle goose

Branta leucopsis

Passage

Black tern

Chlidonias niger

Passage

White stork

Ciconia ciconia

Breeding

Marsh harrier

Circus aeruginosus

Breeding

Hen harrier

Circus cyaneus

Passage

Bewick’s swan

Cygnus columbianus

Passage

Whooper swan

Cygnus cygnus

Passage, Wintering

Whooper swan

Cygnus cygnus

Wintering

Black woodpecker

Dryocopus martius

Breeding

Merlin

Falco columbarius

Passage

Peregrine falcon

Falco peregrinus

Passage

Red-breasted flycatcher

Ficedula parva

Breeding

Black-throated diver

Gavia arctica

Passage

Red-throated diver

Gavia stellata

Passage

Crane

Grus grus

Passage

White-tailed eagle

Haliaeetus albicilla

Passage, Breeding

Red-backed shrike

Lanius collurio

Breeding

Mediterranean gull

Larus melanocephalus

Breeding

Bar-tailed godwit

Limosa lapponica

Passage

Woodlark

Lullula arborea

Breeding

Smew

Mergus albellus

Passage, Wintering, Breeding

Red kite

Milvus milvus

Breeding

Red-necked phalarope

Phalaropus lobatus

Passage

Ruff

Philomachus pugnax

Passage

Golden plover

Pluvialis apricaria

Passage

Slavonian grebe

Podiceps auritus

Passage

The shallow waters of the Greifswalder Bodden support species rich bird assemblages and are
of particular importance for diving and dabbling ducks during the spring and autumn migration
period and are also an important site for wintering geese and sea duck populations.
(1)

Council of the European Union. Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds.
http://europa.eu.int/eur-lex/da/consleg/pdf/1979/da_1979L0409_do_001.pdf (assessed November 6, 2008).
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Breeding
Few bird species use the Pomeranian Bay or Greifswalder Bodden for breeding. Those that do
breed here include little tern and cormorant.
Since 2001, 6,000 to 7,000 breeding pairs of cormorants (Phalacrocorax carbo) have bred in the
Greifswalder Bodden and the Strelasund every year (1) which represents approximately 25
percent of the total German breeding population of this species (2). They are mainly
concentrated in two colonies near Niederhof and Peenemünde. The most important feeding
grounds for the cormorants (Phalacrocorax carbo) in the Peenemünde colony are the eastern
Greifswalder Bodden and the Boddenrandschwelle.
Although little terns are breeding within the Greifswalder Bodden this site is more important for
wintering populations of this species as described below.
Wintering
The Greifswalder Bodden is one of the most important wintering areas for water birds in the
whole Baltic Sea (3). The area supports species rich assemblages of wintering birds such as
dabbling and diving ducks, swans and waders (Charadriidae).
Scaup (Aythya marila) winter in the Greifswalder Bodden area every year. Every year in midwinter 5,000 to 20,000 scaup are found in the Greifswalder Bodden. In February the resting
population increases quickly with the start of the herring spawning season. Scaup leave for their
breeding grounds early in May. By day, scaup use a number of different roosting sites between
the Prohner See (in the west) and the island of Rügen (in the east). Daytime roosting sites are
selected depending on ice cover and swell. During the winter, scaup in the Boddenrandschwelle
area feed at night and prefer blue mussels and epifauna.
During the herring spawning season (February to May) the shallow water areas at the
Strelasund exit (Zudar peninsula, island of Koos) are also important, with feeding also taking
place during the day. Birds normally fly between their roosting and feeding grounds at dawn and
dusk. They also move between daytime roosting sites during the day (for example during
hunting flights by white-tailed eagles and great black-backed gulls). Herring spawn is also an
important food resource for red-throated diver (Gavia stellata). This species migrates from the
Pomeranian Bay into the Greifswalder Bodden from February and remains until May.

(1)

Strunk, P. 2007. "Managementerfahrungen in der Kormorankolonie Niederhof", BfN-Skripten, Vol. 204, pp. 201206.

(2)

Kieckbusch, J. J. and Knief, W. 2007. Brutbestandsentwicklung des Kormorans (Phalacrocorax carbo sinensis) in
Deutschland und Europa. Tagungsband der Fachtagung Kormorane 2006.

(3)

Durinck, J., Skov, H., Jensen, F. P., and Pihl, S. 1994. Important Marine Areas for Wintering Birds in the Baltic
Sea. EU DG XI research contract no. 2242/90-09-01. Ornis Consult report.
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The Greifswalder Bodden is one of the main wintering sites on the German Baltic coast for redbreasted merganser (Mergus serrator). Approximately 2,000 to 5,000 individuals winter here
every year. The maximum densities are normally found in the Boddenrandschwelle area.
In mid-winter only small resting populations of long-tailed ducks (Clangula hyemalis) are
normally found in the Greifswalder Bodden. At the start of the herring spawning season, towards
the end of winter, 40,000 to 60,000 birds arrive in the Bodden every year, mainly to feed on the
herring spawn. Dense flocks of resting birds normally form in the Greifswalder Bodden, unlike in
the Pomeranian Bay where resting birds are fairly evenly distributed over the feeding grounds(1).
In the winter, great crested grebes frequent coastal areas particularly the southern Greifswalder
Bodden. The winter flock can exceed 1,000 individuals at times(2).
The coastal areas of the Greifswalder Bodden are particularly important for swans and diving
and dabbling ducks during the winter season(3).
Passage
Between May and October the dominant species are those with subarctic and arctic distribution
which rest in the Greifswalder Bodden during their migration to and from winter quarters further
south. Migration activity during the return migration is concentrated in the period mid-March to
early June and during the outward migration in the period mid-July to end October. Some
species use the Greifswalder Bodden during the months of June and July for moulting including
pochard (Aythya ferina) and tufted duck (Aythya fuligula).
Resting and migration of seabirds is mainly restricted to the areas close to the coast and the
Boddenrandschwelle. The important habitats in terms of food ecology are the wind flats
(macrophytes and zoobenthos), vegetated areas dominated by the Potamogeton pectinatus
community (macrophytes and fish) and the Zostera marina community (fish). The deeper
unvegetated benthic areas of the sublittoral sandy zones are rarely used by water birds during
the summer. The shallow water zones close to the coast are important as moulting areas during
the summer (particularly for mute swans on the Struck peninsula).
Areas of the Pomeranian Bay and the outer Greifswalder Bodden provide an important
migration resting area during the outward migration of the little gull (Larus minutus), the main
resting areas being around the Oder estuary between the Peenestrom estuary, south-east

(1)

Leipe, T. 2008 Zur Nahrungsökologie der Eisente (Clangula hyemalis) im Greifswalder Bodden (unter
Berücksichtigung einiger anderer nordischer Tauchentenarten), Beitr. Vogelkd., Vol. 31, pp. 121- 140.

(2)

Garthe, S., Ullrich, N., Weichler, T., Dierschke, V., Kubetzki, U., Kotzerka, J., Krüger, T., Sonntag, N. and Helbig,
A. J. 2003. See- und Wasservögel der deutschen Ostsee. Verbreitung, Gefährdung und Schutz.

(3)

Institut für Angewandte Ökolgie (IfAÖ). GmbH 2008 Umweltverträglichkeitsstudie (UVS) zur Nord Stream Pipeline
von der Grenze der deutschen Ausschließlichen Wirtschaftszone (AWZ) bis zum Anlandungspunk, 5. Entwurf.
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Rügen and the Swina estuary and along the east coast of Rügen to Cape Arkona (1). The
outward migration takes place over a long period. It starts at the end of July and, in years with
high numbers, does not end until December. Large numbers of resting birds have been
recorded since the mid-1990s. The maximum population in most years is around 1,000-3,000
individuals (2).
The Boddenrandschwelle is also of regional importance for great crested grebes during the
summer. From July to September 500 to 1,000 individuals gather here nearly every year (3).
The reefs and macrophytes in this area provide habitat and food for one of the most important
herring spawning grounds in the Greifswalder Bodden. During the herring spawning period the
region is home to the most important regional feeding and resting site for long-tailed ducks and
scaup. In addition to the diving and marine ducks, grebes and mergansers are also found here
in the spring. From March to September the sea area is also the most important feeding ground
for the cormorant colonies in the Greifswalder Bodden. In late summer, the largest number of
feeding little gulls (Larus minutus) and black terns in the region is found here.
The pipelines’ route runs along the western edge of the resting area and mainly impacts the
daytime roosting sites for wintering long-tailed ducks and scaup. The shallow water area east of
the Lubmin port entrance to the Freesendorfer See channel is very important as a feeding site
for dabbling ducks, swans, sandpipers and, to a lesser extent, diving ducks. Large numbers of
diving ducks (up to 5,000 long-tailed duck, up to 1,000 common goldeneye) are attracted by the
good supply of food. This area also provides resting and roosting sites for swans, geese,
dabbling ducks (regularly over 20 species) and sandpipers (regularly 18-20 species).
The Greifswalder Bodden is also an important resting site for grebes. During the herring
spawning season large flocks of Slavonian grebes are regularly seen. The area is of regional
importance for great crested grebes during the summer. From July to September 500-1,000
individuals gather here (3).
The Caspian tern, which is threatened with extinction in the Baltic area, uses the region as a
resting and feeding ground during its migrations. Approximately 50-100 Caspian terns
occasionally gather around the Peenestrom estuary in late summer. These represent 20 percent

(1)

Sonntag, N., Mendel, B., and Garthe, S. 2007 Erfassung von Meeressäugetieren und Seevögeln in der deutschen
AWZ von Nord- und Ostsee (EMSON): Teilvorhaben Seevögel. Abschlussbericht für das F+E Vorhaben BfN
80285260, Uni. Kiel, FTZ Büsum, Büsum, pp 80.

(2)

Schirmeister, B. 2001 Ungewöhnliche Ansammlungen der Zwergmöwe Larus minutus in der Pommerschen Bucht
vor Usedom im Spätsommer 2000, Orn. Rundbrief Meckl. -Vorp., Vol. 43, pp. 35- 48.

(3)

Heinicke, Th. 2004. Auswertung periodischer Wasservogelzählung am Greifswalder Bodden - Teilbereich SERügen. Zeitraum 2002-2004. Im Auftrag der UmweltPlan GmbH Stralsund.
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of the resting flock in Mecklenburg-Vorpommern (total of max. 500 birds every year, estimated
turnover 1,000 birds, Baltic breeding population 2,000 to 3,000 pairs).

Box 8.40

Values/sensitivities of the birds of Ecological Sub-Region V

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the bird
species of ESR V, highlighting any seasonal variation.
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High

High
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Med

High
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High

Low

Low

Low

High
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Birds

Commentary:
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Breeding birds, wintering and migratory birds, present in ESR V, include a number of
species that are protected under EU legislation and appear on the HELCOM lists of
threatened and/or declining species and biotopes/habitats in the Baltic Sea area.
Consequently, the populations of these species are considered particularly vulnerable,
(highly sensitive), for the seasons when they pass through or breed in the area or
congregate in feeding areas in inshore waters

Marine Mammals of ESR V
Introduction
In ESR V, there are four species of marine mammals that are normally present, which include
one cetacean and three species of seal:
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Harbour porpoise (Phocoena phocoena)



Ringed seal (Phoca hispida botnica)



Harbour or common seal (Phoca vitulina)



Grey seal (Halichoerus grypus balticus)
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Harbour Porpoise (Phocoena phocoena)
Harbour porpoises are resident along the German coast in ESR V and incidental sightings of
harbour porpoise have been recorded in the Greifswalder Bodden (see Figure 8.21 or Altas
Map MA-1), however densities of this species are low in ESR V (generally less than 0.5
individuals/km²).
Ringed Seal (Phoca hispida botnica)
There are no known colonies of ringed seals in ESR V (see Figure 8.22). In the German Baltic
Sea region, ringed seals are only recorded occasionally as individual animals. Sightings of live
and dead animals show a slight cluster in the Greifswalder Bodden with, for example, 5 of 12
sightings occurred on the coast of Mecklenburg-Vorpommern during the period 1964-1988 (1). In
2006 there were also sightings of this species in the Greifswalder Bodden and Strelasund (2).
The Greifswalder Bodden and Pomeranian Bay should be regarded as intermittently or rarely
used migration and feeding grounds for individual animals.
Harbour or Common Seal (Phoca vitulina)
There are currently no harbour seal colonies on the German coasts of the southern Baltic
Sea (3). Harbour seals are occasionally sighted on the German Baltic coast, but these are
probably individuals form the western Baltic population centred on the Belt Sea. Suitable
habitats for common seals occur mainly in the Wismarbucht and the Bodden waters off west
Rügen Island (4).
Areas off the coast of Germany at Greifswalder Bodden have been designated as conservation
areas, with harbour seals as part of their designation: Natura 2000 sites, DE 1747-301,
Greifswalder Bodden, Teile des Strelasundes and Nordspitzze Usedom, and DE 1749-301,
Greifswalder Oie. These can be seen in Figure 8.23 or Atlas Maps MA-5 and PA-3.
Grey Seals (Halichoerus grypus balticus)
Grey seals are found in the southwest waters of the Baltic Proper between May and June when
mating takes place. Although the southernmost limit for grey seal breeding has been reported as

(1)

Harder, K. & G. Schulze1989. Meeressäugetiere im Greifswalder Bodden. Meer und Museum; 5: 90-95.

(2)

Landesamt für Umwelt, Naturschutz und Geologie (LUNG) and DMM. Unpublished monitoring data.

(3)

Schwartz, J.; Harder, K.; Nordheim, H. Von & W. DIinter 2003. Wiederansiedlung der Ostseekegelrobbe
(Halichoerus grypus balticus) an der deutschen Ostseeküste. Angewandte Landschaftsökologie; 54: 196 pp.

(4)

Harder, K. 1996. Zur Situation der Robbenbestände. In: Lozan, J. L.; Lampe, R.; Matthaus, W.; Rachor, E.;
Rumohr, H. & H. V. Westernhagen. Warnsignale aus der Ostsee. Parey Buchverlag Berlin. 236-242.
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Falsterbo in southern Sweden, a few grey seal pups have also been seen in Denmark, Germany
and Poland indicating some breeding in ESR V (1).
Since 2000, grey seals have been recorded regularly along the coast of MecklenburgVorpommern (particularly Wismarbucht and West Pomeranian Bodden area). Grey seals are
now found in the Greifswalder Bodden all year round, particularly around the Grosser Stubber.
Since 2005 there have normally been 5 to 10 sightings during the winter months. Up to five grey
seals have been sighted in the summer season (2) (3). The feeding sites for these animals are
unknown.
The areas off the coast of Germany at Greifswalder Bodden that have been designated as
conservation areas for harbour seals also include grey seals as part of their designation. These
are the Natura 2000 sites; DE 1747-301, Greifswalder Bodden, Teile des Strelasundes and
Nordspitzze Usedom, and DE 1749-301, Greifswalder Oie which are depicted in Figure 8.24 or
Atlas Maps MA-5 and PA-3.
Summary
Table 8.38 provides a summary of the sensitivities (including seasonality) of each of the marine
mammals found in ESR V.

Table 8.38

Summary of sensitivity (including seasonality) of Marine mammals ESR V

Species

Sensitivity

Seasonality of
Sensitivity

Harbour porpoise (Phocoena
Phocoena)

High

Mid summer- Breeding

Harbour Seal (Phoca vitulina)

Found, but no colonies

June- August- Breeding
July- Sept- Moulting

Grey Seals (Halichoerus grypus
balticus)

Found all year round

May- June - Breeding
February- March Birthing

(1)

Naturvårdsverket. National management plan for the grey seal stock in the Baltic Sea.

(2)

Laun M-V. 2005. Landesraumentwicklungsprogramm Mecklenburg-Vorpommern. Ministerium f. Arbeit, Bau und
Landesentwicklung Mecklenburg-Vorpommern, Schwerin 2005.

(3)
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DMM unpublished.
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Box 8.41

Values/sensitivities of the marine mammals of Ecological Sub-Region V

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below summaries the details of the value/sensitivity
allocated to the bird species assemblages of ESR V, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Harbour porpoise

Med

Med

Med

High

High

High

High

High

High

Med

Med

Med

Harbour seal

Med

Med

Med

Med

Med

High

High

High

High

Med

Med

Med

Grey seal

Med

High

High

Med

High

High

Med

Med

Med

Med

Med

Med

Marine mammals

Commentary:

8.11.8



The harbour porpoise, although protected under EU legislation, is a transient species in
the region. The species tends to stay in shallow nearshore waters. It is considered of
medium sensitivity in view of the fact that the species can avoid disturbance, however is
given a high sensitivity during the breeding season



Both species of seal are listed as endangered by the IUCN, protected under EU
legislation and considered threatened by HELCOM. They are particularly vulnerable
during breeding, moulting, birthing and pupping and mating

Nature Conservation Areas of ESR V
In ESR V, the Nord Stream pipelines’ route passes a variety of nature conservation areas, the
majority of which are Natura 2000 sites, which are considered in Chapter 10. Where other
nature conservation area designations coincide with Natura 2000 designations, the site as a
whole is considered in the Natura 2000 chapter. The pipelines’ route also passes within 20 km
of two other nature conservation areas which have the potential to be affected by the Project (1),
as listed in Table 8.39. UNESCO biosphere reserves are illustrated on Atlas Map PA-5.

(1)

ENG

Nord Stream AG. 2008. German National EIA.
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Table 8.39

Nature conservation areas located within 20 kilometres of the pipelines in
ESR V

Nature Conservation Area

Designation

Distance to
Pipelines
(km)

Island of Usedom

National Park / Nature
Reserve

0.2

South-east Rügen

UNESCO, Nature
Reserve

0.75

A description of each of these sites and the interests for which they have been designated, is
given below (1).
Island of Usedom National Park/Nature Reserve
The Island of Usedom National Park/Nature Reserve is described in Section 8.10.8. The Island
of Usedom is one of the most bird-rich areas in Eastern Germany, with over 280 species of bird
regularly breeding in the area and is also important for migrating ducks and geese. In ESR V,
the Nord Stream pipelines’ route approaches the Island of Usedom from the north and then
comes within 0.2 kilometer of the park at the landfall area.
South-east Rügen UNESCO Biosphere Reserve/Nature Reserve
The South-east Rügen Biosphere and nature reserve is described in Section 8.10.8. The
biosphere reserve includes important spawning sites for cod and Baltic herring, and is an
important breeding and staging area for birds. In ESR V, the pipelines’ route runs adjacent to
the eastern edge of the biosphere reserve and comes within 0.75 km of it as the route enters
into Greifswalder Bodden.
In addition to these nature conservation areas, the Nord Stream pipelines’ route crosses a
number of Natura 2000 sites in ESR V, including Greifswalder Bodden and Greifswalder Bodden
and Sudlicher Strelasund and passes a number of other Natura 2000 sites. These Natura 2000
sites are considered in detail in Chapter 10 and are not considered further here.

(1)

ENG

Nord Stream AG & Ramboll, 2007, "Memo 4.3g - Protected Areas", Nord Stream AG, Zug, Switzerland.
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Box 8.42

Values/sensitivities of the nature conservation areas of Ecological SubRegion V

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the nature
conservation areas of ESR V, highlighting any seasonal variation.

Nature
conservation area

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

High

High

High

High

High

High

High

High

High

High

High

High

Commentary:
By virtue of their designation as nature conservation areas with some sort of legal
protection, these areas warrant special attention when the project is likely to affect the area.
It should be understood that the mere designation of an area as a Natura 2000 site,
Biosphere reserve or Ramsar site, does not imply that activities cannot be planned within its
boundaries. This depends on the actual management plan in place which will vary from area
to area and whether the activities constitute a significant threat to the species or habitat
types for which the site has been designated as a Natura 2000 site, Biosphere reserve or
Ramsar site
In order to reflect the special status, all nature conservation areas are considered to be of
high value/sensitivity

8.12

The Social and Socioeconomic Environment
This section provides an overview of the social and socioeconomic environment of the countries
along the proposed pipelines’ route, with a particular focus on the Parties of Origin (PoO) and
where relevant, the Affected Parties (AP). The project description chapter of this document was
used as the basis for determining what receptors should be included in this section. Receptors
which may be sensitive to change and therefore have the potential to be impacted by the
proposed Project have been identified and are as follows:
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Fisheries



Shipping and Navigation
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Tourism and Recreation



Cultural Heritage



Offshore Industry



Military Operations



Chemical and Conventional Munitions

Information has been gathered from a variety of data sources including: a desk based review of
research memoranda produced by Ramboll, field surveys carried out by Nord Stream, and
research data and statistics obtained from national governments. This information has been
used along with the national EIAs produced on behalf of the Project to establish the socio and
socioeconomic baseline.

8.12.1

Fisheries
The Baltic Sea is bordered by nine countries. Each of these countries supports a fishing industry
that operates in, and in most cases is dependent on the Baltic Sea. Fishing is a culturally
important activity for many of the Baltic Sea states and is not only an important source of food
and income, but seen as a part of community identity. The industry is shaped by a number of
factors including the species caught, fluctuations in stock size, seabed morphology,
demographic and socio-economic patterns, technological innovations and the management
regime.
The legislative framework that governs the Baltic enables states to fish in the Exclusive
Economic Zone (EEZ) outside the Territorial Waters of individual Baltic states. Access into the
Territorial Waters, a 12-nautical mile (21.224 km) coastal band, is regulated by national
jurisdiction. Consequently, it is not uncommon to find for instance Finnish or Latvian fishermen
fishing in the Danish EEZ around Bornholm. Therefore those impacts that affect fisheries along
the pipelines’ route may be felt more widely.
The section below provides information on the fisheries sector in both the Parties of Origin
(Germany, Russia, Denmark, Finland and Sweden) and the Affected Parties (Estonia, Latvia,
Lithuania and Poland) which represent all the countries that are permitted to fish in the Baltic
Sea. It includes a description of the following:
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The management and legislation of fisheries in the Baltic Sea



Fish stocks



Fishing gear and methods
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An overview of Baltic Sea fisheries along the pipelines’ route

Management and Legislation of Fisheries in the Baltic Sea
Fishing in most parts of the Baltic Sea is subject to a management regime that aims to secure
sustainable utilisation of fish and other aquatic species. The management of Baltic fish stocks is
almost entirely under the mandate of the EU countries surrounding the Baltic (Russia is the only
country outside of the EU). In the past, the fisheries in the Baltic were managed by the
International Baltic Sea Fishery Commission (IBSFC) which had six members; Russia, Estonia,
Latvia, Lithuania, Poland and the EU. In 2007(1), the European Community and Russia agreed
to cooperate on fisheries and the conservation of marine resources. The agreement, which is
initially valid for a period of 6 years allows Russian fishermen to take a fixed portion of the
shared stocks of the Baltic Sea and replaces earlier bilateral agreements in existence prior to
the accession of the new EU Member States.
The Baltic Sea is managed in line with the EU’s Common Fisheries Policy (CFP)(2) . Each year,
total allowable catch (TAC) quota for different fish species are determined mutually by the
countries permitted to fish in the Baltic Sea. Each country is then allotted a predefined
percentage of the TAC, according to the available stocks and the nation’s historical rights. The
annual TAC quota are determined following the scientific advice by the International Council for
the Exploration of the Sea (ICES) based on an analysis of the current status of the stocks in
terms of biomass and fishing mortality rates of that year for different areas delineated according
to the ICES sub-square division of fishery areas in the Baltic Sea (see Figure 8.53). Difficult
political negotiations on the TAC quota often implies that the agreed upon TAC quota for a given
year exceed the actual quota recommended by ICES. By way of example, Table 8.40 shows the
Swedish share of the overall quota in different fishing areas. Other countries would have a
different share in the TAC quota.

(1)

Agreement between the European Community and the Government of the Russian Federation on cooperation in
fisheries and the conservation of the living marine resources in the Baltic Sea (COM(2006)0868–6-0052/2007–
2006/0309(CNS)). IBSFC was dissolved 1 January 2007.

(2)

European Commission. EC Council Regulation no. 2371/2002, relating to sustainable utilisation of fish resources
within the European Community.
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Table 8.40

Comparison of Total Allowable Catch 2007-2008(1)

Fish
Location (ICES TAC Quota
Species Sub-Squares)
2008
(tonnes)

TAC Quota
2007
(tonnes)

Swedish
Quota 2008
(tonnes)

Swedish
Quota 2007
(tonnes)

Cod
Herring

East (25-32)

38765

40805

9022

9497

West (22-24)

19221

26696

2989

4152

Area 25-29 + 32 152630

132718

51047

44389

Area 22-24

44550

49500

7929

8806

MU – 3

87440

91600

15676

16501

Bay of Riga

36094

37500

Sprat

All areas

454492

454492

Salmon

All areas

364392
(pieces)

428607 (pieces) 102068
(pieces)

120080
(pieces)

Plaice

All areas

3201

3766

203

0
86670

173

86670

Within the framework laid out by the CFP, national governments may establish their own
national policy with respect to their Territorial Waters up to 12 nautical miles. Many countries
have for instance banned trawling from coastal waters. Fishery regulation is also exercised
through minimum mesh size, minimum landing size, closed areas/seasons and gear-specific
measures to enhance the selectivity in the fisheries in accordance with EU regulation(2) . The
use of drift nets in the Baltic Sea is banned. Harvest control rules based on fishing days
(specifying the number of days allowed at sea) have also recently been introduced (3).

(1)

Fishermen’s Information of Oil and Gas Activities (FOGA). 2008. Fisheries report on field visit to Sweden. Fishing
in the Baltic Sea.

(2)

European Commission. Baltic Sea Technical Rules. EC Council Regulation no. 2187/2005 of 21 December 2005
for the conservation of fishery resources through technical measures in the Baltic Sea, the Belts and the Sound.

(3)

Delaney, A.E. 2008. Profiling of small-scale fishing communities in the Baltic Sea. Study prepared for the
European Commission. Innovative Fisheries Management. Aalborg. 130pp.
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Fish stocks
Around 30 species of fish are regularly caught in the Baltic, but commercial fisheries are
dominated by just three species; cod (Gadus morhua), herring (Clupea harengus membras) and
sprat (Clupea sprattus). These species make up about 90-95 percent of total weight of
commercial catches in the Baltic Sea(1).
Changes in water temperature, salinity and heavy fishing during the last 10-15 years have led to
a shift in the dominant fish population from cod to herring and sprat. The relative importance of
the different species in the overall catch in the Baltic can be seen in Figure 8.48.

Figure 8.48

(1)

The most important fish catches in the Baltic Sea (2)

International Council for the Exploration of the Sea (ICES). 2007. Report of the Baltic Fisheries Assessment
Working Group (WGBFAS), 17 – 26 April 2007, ICES Headquarters. ICES CM 2007/ACFM:15. 727 pp.

(2)

International Council for the Exploration of the Sea (ICES). 2006. Report of the ICES Advisory Committee on
Fishery Management, Advisory Committee on the Marine Environment and Advisory Committee on Ecosystems.
ICES Advice, Book 8. The Baltic Sea.
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Box 8.43

Cod in the Baltic Sea

Cod
The Baltic cod is economically the most important species in the Baltic Sea. The abundance and
distribution of cod has varied considerably over time as a result of biological and anthropogenic
causes. The availability of suitable habitats for cod varies between areas and years depending
on the prevailing environmental conditions, in particular the level of oxygen and salinity near the
bottom. The stock size further depends on fishing pressure, the abundance of particular prey
species, notably the copepod Pseudocalanus spp. and the level of predation of cod eggs and fry
by sprat, herring and cod itself.
There are two populations of cod inhabiting the Baltic Sea: eastern and western Baltic cod. The
eastern cod occurs in the central, eastern and northern part of the Baltic but not in significant
amounts in the Bothnian Sea and Gulf of Finland. Areas west of Bornholm including the Danish
Straits are inhabited by western cod population.
Spawning in the eastern Baltic is confined to areas at least 60 to 90 m deep, e.g. the deep
waters off the Bornholm Deep, the Gdansk Deep and the Gotland Deep, although the latter two
areas have diminished in importance over the last decade.
The spawning stock declined from the historically highest level during 1982-1983 to the lowest
level on record in the most recent years. A decline in the landings of cod in the Baltic Sea
started around in 1985 – the present catch is only half of the 1991 catch(1).

(1)

International Council for the Exploration of the Sea (ICES). 2007. Report of the ICES Advisory Committee on
Fishery Management, Advisory Committee on the Marine Environment and Advisory Committee on Ecosystem.
ICES Advice, Book 8. The Baltic Sea. 2007.
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Box 8.44

Herring in the Baltic Sea

Herring
Herring occur in large shoals throughout the Baltic Sea with clearly differentiated stocks in
different areas. Herring is a pelagic species feeding primarily on zooplankton in the water
column, and to a lesser extent on fish eggs and fry. Herring spawn in coastal areas. Populations
of spring spawners and autumn spawners can be distinguished. Most pelagic fisheries in the
Baltic take a mixture of herring and sprat and this contributes to uncertainties in the actual catch
levels. A decline in the landings of herring in the Baltic Sea started around 1990 and the present
catch is only half of the 1991 catch(1). The decline of the central Baltic herring spawning stock
until the end of the 1990s was partly caused by a reduction of mean weight-at-age(2). This was
potentially caused by a change in zooplankton (prey) species composition and by an increased
competition for food between herring and sprat. Mean weights have stabilised in recent years
and there are even indications of population increase.

Box 8.45

Sprat in the Baltic Sea

Sprat
Sprat live in shoals throughout the open sea areas of the Baltic Sea and are rarely found along
the coast. Sprat migrate in open water areas, seeking out warmer water layers during different
seasons. They eat zooplankton, with a preference for the copepod Acartia spp., as well as cod
fry. In contrast to herring, they spawn in the open water column, but often near the slopes of
basins. The basins are in deep areas of the Baltic Sea which include the Bornholm Deep, the
Gdansk Deep and the southern part of the Gotland Deep.
The spawning stock biomass of sprat was low in the first half of the 1980s. In the beginning of
the 1990s, the stock started to increase rapidly, and in 1996-1997 it reached the maximum
observed spawning stock biomass of 1.8 million tonnes. The stock size increased due to the
combination of strong recruitment and declining natural mortality (the effect of declining stocks
of cod biomass). Since 1998, the stock has continued to fluctuate at a high level. The stock is
considered to be exploited sustainably(3).

(1)

International Council for the Exploration of the Sea (ICES). 2007. Report of the ICES Advisory Committee on
Fishery Management, Advisory Committee on the Marine Environment and Advisory Committee on Ecosystem.
ICES Advice, Book 8. The Baltic Sea. 2007.

(2)

Mean weight at age is a term used to describe the average size of different year-classes of commercial fish
stocks. A reduction in mean weight at age implies that fewer eggs are produced during a single reproductive cycle
per fish of a commercial stock.

(3)
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International Council for the Exploration of the Sea (ICES). 2007. Op.cit.
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Box 8.46

Other fisheries stocks in the Baltic

Other fisheries stocks
Other species of commercial interest are eel (Anguilla anguilla), salmon, trout (Salmo trutta),
flounder (Platichthys flesus), plaice (Pleuronectus platessa), pike (Esox lucius), perch (Perca
fluviatilis), pike-perch (Stizostedion lucioperca), blue mussels (Mytilus edulis), smelt (Osmerus
eperlanus), whitefish (Coregonus lavaretus) and shrimp (Crangon crangon). Most of these
species are predominantly caught in coastal waters. Flounder which is caught further offshore
accounts for the highest landings in weight. Salmon is still seen as a valuable species even
though it only accounts for 1% of all catches(1).

Fishing Gear and Methods
Several types of fishing gear are used in the Baltic fisheries industry. The main types of gear
deployed are demersal and pelagic trawls, gill nets, pound nets and to a lesser extent Danish
seine and long line fishing.
Gill nets and demersal trawls are the dominant fishing methods in cod fisheries. Increasingly,
long lines are used at the expense of gillnet fishing. Mid-water trawls are sometimes used for
catching cod when low oxygen conditions prevent the fish species from living near the bottom.
Gill nets are set nets, measuring approximately 50 metres in length and 2 metres high,
positioned on the seabed along a straight line (Figure 8.49).

(1)

Greenpeace. 2006. The Baltic Sea: A road to recovery.
http://www.greenpeace.org/raw/content/denmark/press/rapporter-og-dokumenter/baltic-recovery.pdf(accessed
January 20, 2009).
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Figure 8.49

Illustration of typical gill net used in cod fisheries (1)

Legend:

Bøje = buoy; Bøjeline = buoy line; Anker = anchor; overtællere = floatline;
undertællere = weighted groundline

Bottom trawling or demersal trawling is done by towing a cone-shaped net over the bottom. The
most common trawl net used in the Baltic are so-called ”otter trawls”, which take their name from
the rectangular trawl ”doors” or ”otter boards” that pull the wings of the net apart and keep the
mouth of the net open horizontally during towing. A ground-rope at the mouth of the trawl, often
fitted with wheel-like 20-50 cm ”bobbins” and/or rubber discs in the central part to aid rolling,
provides good contact with the bottom(2) . An example of an “otter trawl” is presented in Figure
8.50. Some trawlers use a twin trawl system, where two nets are towed behind a ship with a
heavy clump weight in the middle(3). There are some vessels using heavy ground trawling gear
for operating on rough seabed but these have declined in numbers, and represent only a small
part of the fleet(4) .

(1)

Fishermen’s Information of Oil and Gas Activities (FOGA). Fisheries report on field visit to Sweden. Fishing in the
Baltic Sea. 2008.

(2)

C.C.E. Hopkins. 2003. The dangers of bottom trawling in the Baltic Sea. Coalition Clean Baltic.

(3)

Fishermen’s Information of Oil and Gas Activities (FOGA). Fisheries report on field visit to Sweden. Fishing in the
Baltic Sea. 2008.

(4)

Fishermen’s Information of Oil and Gas Activities (FOGA). Fisheries report on field visit to Sweden. Fishing in the
Baltic Sea. 2008.
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Figure 8.50

An “otter trawl” showing some of the main components in its design(1)

Pelagic or mid-water trawling in the Baltic mainly targets shoals of herring and sprat and
depending on the season and the area both species can be caught. In pelagic trawling a trawl
net is towed by one or a pair of vessels. The net is maintained at a certain depth in the water
column by using different net weights, “otter boards” and echo sounding.

(1)

Fishermen's Information of Oil and Gas Activities (FOGA). 2008. Fisheries reports on field visit Sweden. Fishing in
the Baltic Sea.
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Figure 8.51

Front view of a pelagic trawl(1)

Many of the same vessels are used for both pelagic trawling and demersal trawling. There are
no restrictions on the size of commercial fishing vessels in the Baltic Sea; however, at present
the largest are about 300 Gross Register Tonnage (2), with a maximum bollard pull of
approximately 25 tonnes. The trawl-board size of fishing vessels in the Baltic Sea is generally in
the range of 300-500 kg; at present the maximum size used is three tonnes. The clump
weight (3) used in twin trawling in Baltic Sea fishing vessels weighs up to three tonnes.
In the Baltic herring fishery, pelagic trawling fishing exploits the younger part of the Baltic herring
stock and demersal trawling is focused on the more adult part of the stock(4). Mid-water trawls
are used throughout the Baltic Sea, whereas demersal trawls are used mainly in the Baltic
Proper and the south-western Baltic.
In coastal areas, fishing is carried out with trap-nets/pound-nets and gill nets as well as with
bottom trawls.

(1)

Fishermen's Information of Oil and Gas Activities (FOGA). 2008. Fisheries reports on field visit Finland. Fishing in
the Baltic Sea.

(2)

Gross Register Tonnage is a measure of the total internal volume of a vessel. Maximum Bollard pull is an
indication of the maximum pulling force that a ship can exert on an object (eg. trawling net or another ship).

(3)

Clump weight is a weight added to bottom line of the trawl net to keep net correctly positioned in the water column
or at the bottom.

(4)

International Council for the Exploration of the Sea (ICES). 2007. Report of the Baltic Fisheries Assessment
Working Group (WGBFAS), 17 – 26 April 2007, ICES Headquarters. ICES CM 2007/ACFM:15. 727 pp.
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In offshore waters, salmon are caught by long lines (Figure 8.52) and during the spawning run
they are caught along the coast, mainly in trap nets and fixed gillnets. Where fisheries are
allowed in rivers, set gill nets and traps nets are used.

Figure 8.52

Illustration of longline fishery (1)

The coastal fishery targets a variety of species with a mixture of equipment including fixed gears
(for example, gill, pound and trap nets, and weirs) and Danish seines. The main species
exploited are herring, salmon, sea trout, flounder, turbot, cod and freshwater and migratory
species (for example; whitefish, perch, pikeperch, pike, smelt, vendace, eel and turbot). Shellfish
resources exploited include miscellaneous clams, blue mussel (Mytilus edulis) and shrimp
(Crangon crangon). Beam trawling is prohibited in the Baltic. Fishing of shellfish resources is not
important along the pipelines route.
Overview of Baltic Sea Fisheries along the pipelines route
For the purposes of this study it is important to identify and describe the fisheries that may
potentially be affected by the Project. In essence, these correspond primarily to the trawl and gill
net fisheries taking place adjacent to or across the pipelines’ route, including the areas near the
landfall sites. To this end, Ramboll has compiled fisheries data on each of the ICES sub-squares
in close proximity to or overlaying the pipelines’ route for the years of 2004 and 2005. The ICES
sub-squares are illustrated in Figure 8.53.

(1)

Fishermen's Information of Oil and Gas Activities (FOGA). 2008. Fisheries reports on field visit Finland. Fishing in
the Baltic Sea.
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The total catch in weight and value by species in fishing areas along the pipelines’ route are
illustrated in Figure 8.54 and Figure 8.55 respectively. The graphs are compiled on the basis of
data obtained from the national offices for fisheries management in the various countries
concerned in the Baltic (1).however no data is available for Germany and Russia. Catch by these
countries in the Baltic is mainly by smaller vessels(2) targeting stocks closer to the ports of origin.
Taking this into consideration, the figures show the importance of the three main species in the
overall catch of the Baltic in ICES sub-squares along the pipelines’ route. It is evident that the
bulk of the catch comes from trawling and that the highest catches are reported around
Bornholm and to a lesser extent east of Gotland and at the mouth of the Gulf of Finland.

(1)

Catch data refer to the sum of officially reported catches for boats of 10 m or more and to estimates of the catches
by respective fishery authorities for vessels smaller than 10 m.

(2)

Fishermen's Information of Oil and Gas Activities (FOGA). 2008. Fisheries reports on field visits to countries
fishing in the Baltic Sea.
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ICES sub-square division of fishery areas in the Baltic Sea(1)

The area of an ICES sub-square covers 0.5° N-S and approximately the same distance E-W, representing about 55 km x 55 km = 3,025 km².

Figure 8.53
(1)
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Total catches (in weight) by species in the ICES sub-squares in 2005 (see also Atlas Map FC-6)

Legend: Green = sprat; red = cod; blue = herring; light blue = flounder; and black = all other species

Figure 8.54
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Figure 8.55

Total catches (in Euros) by species in the sub-squares in 2005 (see also Atlas Map FC-6)

Legend: Green = sprat; red = cod; blue = herring; light blue = flounder; and black = all other species
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Figure 8.56 and Figure 8.57 illustrate the catch and value by country (excluding Germany and
Russia). These figures show that in 2005 the most important areas of fisheries were in the
western parts of the Baltic Sea, both in terms of catch and earnings, in particular to the north
and east of Bornholm; in the Baltic Proper, south and east of Gotland and to some extent at the
mouth of the Gulf of Finland. The country reports prepared by FOGA(1) , corroborate these
findings. During this period, in general, the most important species in terms of weight is sprat
and in terms of value, cod. In addition to the three most important species – sprat, cod and
herring - flounder and salmon are also important in the southern parts of the Baltic Proper and in
the western Baltic Sea.
From the information collected from the ICES sub-squares along the pipelines’ route, the most
important nations in relation to catches in the various squares can be identified. A comparison of
the fisheries by nationality, excluding Germany and Russia, suggests that Sweden, Denmark
and Poland represent the “biggest fishery nations” of the Baltic Sea.
In Atlas Maps FC-10 to FC-16 total catches by weight of the individual nations – Estonia,
Latvia, Lithuania, Finland, Sweden, Poland and Denmark are presented. These show that in
2005 the majority of fishing vessels fished close to their national borders, although vessels from
all nations frequent the area around Bornholm. This underlines the transboundary nature of
fishing in the Baltic Sea.

(1)

Fishermen's Information of Oil and Gas Activities (FOGA). 2008. Fisheries reports on field visits to countries
fishing in the Baltic Sea.
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Figure 8.56

Fisheries by nationality/weight 2005 (1

See Atlas Map FC-8 for a larger version.

Legend: red = Denmark; brown = Sweden; dark blue = Finland; green = Estonia; light blue = Latvia; black = Lithuania; yellow = Poland
(1)
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Fisheries by nationality/value 2005 (1)

(1)

See Atlas Map FC-9 for legend.

Legend: red = Denmark; brown = Sweden; dark blue = Finland; green = Estonia; light blue = Latvia; black = Lithuania; yellow = Poland

Figure 8.57
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In essence, these data show where the main fishing grounds are for the trawlers along the
pipelines route. Figure 8.58 shows the relative importance of the various ICES sub-squares
along the pipelines’ route to trawling.

Figure 8.58

Trawl areas along the pipeline (see also Atlas Map FC-2). Red areas are of
very high importance to trawling; yellow areas are of importance to
trawling; and green areas are of lesser importance to trawling

In order to protect the Baltic fish stocks by preventing overfishing and allowing for the successful
recruitment adult populations specific management measures have been established. Three
specific areas in the Baltic Sea are currently closed to all fishing from 1 May to 31 October.
These areas are: Bornholm Deep, Gdansk Deep and Gotland Deep (although there is an
exemption for salmon caught on hooks or in nets with a mesh width of 157 mm or more).
Furthermore, a total ban on fishery at a distance of 4 nautical miles around the island of Gotska
Sandön is in place. These areas and areas that are closed to fishing during the spawning period
of the Baltic herring in Portovaya Bay and the Greifswalder Bodden are shown in Figure 8.59.
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Figure 8.59

Protected areas where fishing is restricted

Areas closed to fishery from May to 31 October are marked with red and the area where fishery
is prohibited at all times is marked with purple. Orange areas at the landfall sites are closed to
fishery during spawning period of the Baltic herring (see also Atlas Map FC-1).
As mentioned previously, various types of fishing gear is used in the Baltic Sea and the different
fishing nations around the Baltic support a widely varying fleet. A brief description of the type of
fishing in each of the Parties of Origin and the Affected Parties is provided below. The
information is compiled on the basis of fleet statistics maintained by the EC Directorate General
of Fisheries (1) and ICES (2).

(1)

European

Commission.

Facts

and

figures

on

the

EU

fishing

fleets.

http://ec.europa.eu/fisheries/fleetstatistics/index.cfm?lng=en (accessed October 29, 2008).
(2)

International Council for the Exploration of the Sea (ICES). 2007. Report of the Baltic Fisheries Assessment
Working Group (WGBFAS), 17 – 26 April 2007, ICES Headquarters. ICES CM 2007/ACFM:15. 727 pp.
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Although it is recognized that detailed statistics exist about number of vessels and fish landings
per country, such information has not been listed here. The reason is that these figures do not
necessarily give a good picture of the fisheries along the pipelines route. Many fishing boats
may not be in use and fish is often landed in foreign ports (e.g., Bornholm).
Russia
In the eastern area of the Gulf of Finland, Russian fishermen target herring with pelagic trawls
whereas, in coastal areas a pound net fleet is used. Coastal fisheries target freshwater and
anadromous(1) species in the shallow waters in the Russian sector of the Gulf of Finland using
passive fishing gear. The bulk of catches consist of sprat, smelt, stickleback, bream, pike-perch,
perch, roach and pope. The inshore fisheries mainly take place in spring during the fish
spawning periods. Several small areas within the landfall site are closed for herring fisheries in
the spawning period (see Figure 8.59).
There is also a fishing fleet in Kalinigrad known predominantly to target herring, sprat and cod.
The vessels and gear belonging to this fleet are comparable to that used in Lithuania and
Poland(2). The total annual catch of herring in the Baltic reported by the Russian authorities over
the period of 1996-2006 varies from both 7,000 to 15,000 tonnes. Over the same period,
between 4,000 and 9,000 tonnes of freshwater and anadromous fish are caught annually in the
inshore zone(3).
Finland
The Finnish fleet is divided into trawlers, gill-netters and coastal vessels. Trawlers dominate the
fisheries in terms of volume and value, catching Baltic herring and sprat. Sprat is the main bycatch in the Baltic herring fishery. Pelagic trawling is used to exploit Baltic herring stocks in the
Baltic Main Basin and the Gulf of Finland. Usually Baltic herring fishing is conducted as a single
trawling. At certain times of the year, vessels may change to demersal trawling due to a switch
to sprat stocks residing near the bottom.
In autumn, early winter, and spring pelagic pair trawling is used for industrial purposes. Pelagic
and demersal trawlers switch between fishing grounds, depending on fishing seasons and ice
cover.

(1)
(2)

Migrating from the sea to fresh water to spawn.
Fishermen's Information of Oil and Gas Activities (FOGA). 2008. Fisheries reports on field visits to countries
fishing in the Baltic Sea.

(3)

International Council for the Exploration of the Sea (ICES). 2007. Report of the ICES Advisory Committee on
Fishery Management, Advisory Committee on the Marine Environment and Advisory Committee on Ecosystems.
ICES Advice. Book 8.
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Demersal trawls are used for both Baltic herring and cod. The main target is Baltic herring.
Some demersal trawlers target Baltic cod and they primarily fish in the Main Basin (ICES Subdivisions 24 and 25 in Figure 8.53). There are some vessels using heavy ground gear but these
have declined in numbers, and represent only a small part of the fleet.
Trap-net fishing includes a variety of trap-net types for Baltic herring, salmon and European
whitefish (Coregonidae). Fishing is carried out near the coast and within the numerous
archipelagos. Anchored gill nets are used in Baltic herring, cod, flounder, and freshwater fish
fisheries along the Finnish coast. This gill net fishery is a predominantly mixed fishery located
near the coast, conducted by small vessels except for a few vessels targeting cod in the main
basin.
Small-scale fisheries are a very important part of Finnish fisheries in socioeconomic terms, even
though their share of landings is limited. These fisheries catch various non-quota freshwater fish
species and flounder along the Finnish coastline.
Estonia
For the Baltic vessels operating from Estonia, the important species are herring, cod, sprat and
salmon. Fishing gear in the Baltic and in the high seas fleet are mostly trawls, mainly targeting
herring and sprat. In 2005, 800 tonnes of cod were reported to be taken in sub-square 25,
mostly by cod gill netters. Estonia's fishing fleet consists mainly of open boats operating in the
coastal waters with gillnets, traps and seines. In coastal fisheries the most important species by
value is herring, followed by perch, pikeperch and flounder.
Latvia
The Latvian fleet predominantly fish for sprat, cod and herring in the Baltic Sea. The main fishing
gear used is trawls. Small-scale coastal fishing is crucial for the Latvian coastal communities
(Gulf of Riga and the Baltic Sea coastline). They target cod, sprat, salmon, Baltic herring and
other species using fixed gear. The number of trap-nets is minimal. Sprat are caught with
pelagic trawls all year around with lower intensity during the summer months. In 2006, some 25
trawlers larger than 24 metres were catching cod using mainly bottom trawls (84 percent of their
catch). Smaller vessels are generally gill netters.
Lithuania
The Lithuanian Baltic fishing fleet comprises vessels equipped with trawls or gillnets. The main
species fished are cod, herring and sprat. The coastal fishing boats mainly use gill nets, long
lines and traps. The Lithuanian Baltic Sea fishery is, in general, a trawl fishery and in 2005
landings consisted mainly of cod and sprat. The Lithuanian demersal trawl fishery is a mixed
fishery targeting cod but with large by-catch of flounder. Coastal freshwater species have local
importance. In coastal areas, cod and herring as well as freshwater and migratory species such
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as smelt, pikeperch, perch and vimba are targeted with vessels generally smaller than 12
metres.
Poland
In Poland there are two fleets operating in the Baltic herring fishery. The first fleet is exploiting
herring stocks in the open sea area (pelagic trawlers 24-<40 metres). The second fleet is
composed of small cutters with herring bottom single and/or pair trawls (bottom trawlers 12-24
metres). Herring fishing by trawl is carried out over the whole year, however the highest catches
are observed during May-November.
The sprat fleet is mainly composed of pelagic stern trawlers (24-40 metres). Sprat accounted for
about 80% of total landings. About half of the sprat caught is processed for fishmeal. These fish
are landed primarily in Danish and Russian ports. Sprat vessels operate in the open sea area.
The main gear used for cod fishing is bottom trawl and gillnets. These fisheries caught
approximately 90 percent of the cod catches. The Baltic cutter fleet use a variety of fishing gear,
including gillnets, driftnets, hooks and trawling equipment.
In addition to these fleets, there is a fishery in the coastal areas with small boats using gill nets
and trap nets and long lines. Small fishing vessels operate in Territorial Waters and in the
Vistula and Szczecin lagoons. Coastal fishery targets cod, herring and flatfish.
Sweden
The Baltic Sea is the main fishing area for Swedish fishermen. It accounts for 50 percent of the
total catch landed in Sweden(1) . Larger vessels (trawlers and purse seiners > 24 metres) make
up the major part of the fishing fleet both in value and volume. However, in number, small fishing
vessels predominate (57% < 12 metres). Swedish trawlers fish for cod and flatfish. Herring and
sprat are caught by pelagic trawls and bottom trawls. Coastal fishermen use gillnets and long
lines to fish for cod and gill nets/purse seine nets are used for fishing flatfish and herring. Trap
nets are also used to catch eel. For both community and industrial fishermen cod is the most
important species in economic terms, making up nearly a quarter of total landing value with
herring coming second.
The most important trawl areas for Swedish fishermen in the Baltic Sea are west, north and east
of Bornholm, partly in Danish territorial waters (in accordance with a bilateral agreement
between Denmark and Sweden). Areas south-east of North Midsjö Bank and north-east of
Gotland are also important for Swedish trawler fishing.

(1)

Fishermen's Information of Oil and Gas Activities (FOGA). 2008. Fisheries reports on field visits to countries
fishing in the Baltic Sea.
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Denmark
The main components of the Danish Baltic fishing fleet are trawlers of small to medium size,
purse seiners, Danish seiners and gill-netters; together, these vessels account for 84 percent of
revenue(1) . The figures for the whole fleet also include different types of multi-purpose vessels,
beam trawlers, shrimp trawlers, mussel dredgers and vessels using fixed gear.
The fishing community of Bornholm has traditionally been dependent on a relatively limited
number of species, namely cod, herring, sprat, flounder, turbot, plaice and salmon. Cod is by far
the most important of these and the development of the sector is therefore particularly sensitive
to the development of the catch and landings of cod.
Capture fisheries have since ancient times been an important activity for the people of
Bornholm, for subsistence as well as for trading and export of processed products. Fisheries in
the waters around Bornholm have also traditionally attracted fishermen from other parts of
Denmark and from other countries bordering the Baltic Sea who land their catches on Bornholm
on a seasonal basis.
Germany
A large proportion of the German vessels active in the Baltic Sea are small coastal vessels (<12
metres in length). Most of the other vessels are trawlers fishing for demersal, pelagic species
and flatfish in the Baltic. The numbers of vessels and capacity have constantly decreased over
the last decade. In general, the German trawl fleet is a mixed fishery targeting cod, but with a
by-catch of flounder (ICES sub-squares 24 and 25 in Figure 8.53).
The Greifswalder Bodden produces the largest catches of all the fishing zones of MecklenburgWest Pomerania. The Bodden is part of ICES sub-square 37G3, which comprises the coastal
waters around Usedom, Peenestrom and the Greifswalder Bodden. The Rügen spring herring,
spawns in the Greifswalder Bodden around Rügen(2), and clearly dominates the total landings in
this area with a catch of around 5,000-8,000 tonnes, followed by cod and flounder. Cod does not
occur in large numbers in relatively shallow regions of the southern Baltic Sea, and the catches
of this species are therefore relatively low.
The Greifswalder Bodden is clearly an important fishing ground to German fishermen. Anecdotal
information regarding the main deployment of gillnets in the Greifswalder Bodden has been
obtained by distributing a questionnaire to local fishermen (see Figure 8.60). Responses show

(1)

Fishermen's Information of Oil and Gas Activities (FOGA). 2008. Fisheries reports on field visits to countries
fishing in the Baltic Sea.

(2)

International Council for the Exploration of the Sea (ICES). 2007. Report of the ICES Advisory Committee on
Fishery Management, Advisory Committee on the Marine Environment and Advisory Committee on Ecosystems.
ICES Advice. Book 8.
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that herring, flounder, cod and garfish are the main species caught outside the Greifswalder
Bodden and within the Bodden itself herring and freshwater species represent most of the fish
caught. Various freshwater fish species are caught, especially pike and pike-perch, together with
herring and eel. Passive fishing methods are employed, i.e. trap nets and gill nets. The amount
of fishing gear deployed in the Greifswalder Bodden is quite substantial, especially in parts of
the central Greifswalder Bodden. The area to the north-east of the Boddenrandschwelle and the
coastal zone near Usedom are intensively fished with set nets.

Figure 8.60

ENG

Survey information from fishermen regarding main deployment of gillnets in
the Greifswalder Bodden
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Summary
Fishing is an important economic activity to a number of coastal communities in the countries
around the Baltic Sea. Outside coastal areas, in the deeper areas of the sea, trawls are the
most common type of gear used. Pelagic trawls are used mainly to capture herring and sprat,
and bottom trawls are used mainly for cod and flatfish. The intensity of trawling varies from area
to area. The area around Bornholm is by far the most important bottom trawling area attracting
fishermen from nearly all of the countries around the Baltic. It is particular important in terms of
cod fisheries. Other important areas comprise the area southeast of Gotland and to a lesser
extent the area at the mouth of the Gulf of Finland, although this area tends to be fished by
pelagic trawlers targeting herring and sprat.
The landfall area in the Greifswalder Bodden, Germany constitutes an important herring fishing
area and to a lesser extent is important for a variety of freshwater species also. Fishing in this
area is largely carried out by passive gear. Herring are also caught in the eastern part of the
Gulf of Finland outside Portovaya Bay while freshwater species are caught closer inshore.
The type of gear used, the target species and the fishing area determine to a large extent
whether fisheries are potentially affected by the project. In general, it can be assumed that
fishermen deploying bottom trawls near the pipelines’ route or those fishing near the landfall
area will be most critical of the project in view of the perceived risk of entanglement or damage
to the trawl gear by the pipelines and possible environmental impacts on the fish stocks. Pelagic
trawls, longline fishing, gillnets or other passive gear on the other hand are more compatible
with the proposed project, unless it would appear that the stock of particular target species may
be directly affected (i.e. during spawning) or that favoured fishing zones need to be avoided. In
view of the uncertainty involved and the fact that fisheries are important to both livelihoods and
regional revenues in many coastal areas, fisheries are considered of medium sensitivity.
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Box 8.47

Values/sensitivities of the fisheries of the Baltic Sea Region

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
fisheries resources, highlighting any seasonal variation.

Fisheries

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Commentary:
The fishing industry is considered resistant to change as they are restricted to where the fish
are and may be adversely affected by the presence of the pipeline. This depends on the
type of fishing gear used, the actual fishing area and the species targeted. There is
uncertainty about the perceived impact of the project on fishing, in particular bottom trawling
and near the landfalls. This, together with the fact that fisheries are important to both
livelihoods of local communities and their asset base, suggests that fisheries are of medium
sensitivity. While intensity and type of fishing may vary over the year, it is difficult to
differentiate between different fishing communities at the scale of the Baltic; hence a
medium qualification was applied throughout the year

8.12.2

Shipping and navigation
The Baltic Sea is one of the busiest seas in the world, connecting surrounding nations through
the constant movement of commercial vessels, passenger ferries and leisure boats. Figure 8.61
provides an overview of ship traffic in the Baltic Sea.

ENG

733

Figure 8.61

Baltic Sea ship movements(1)

Information has been gathered from a number of sources in order to further understand present
shipping and navigation conditions. These are as follows:


Automatic Identification System (AIS). An automatic system of transmitting information
between ships and land-based stations plotting ship names, locations, destinations, speeds
and course. All ships exceeding a gross tonnage of 300 GT must be fitted with AIS following
International Maritime Organisation (IMO) regulations



Information on ships entering two of the three entrances into the Baltic Sea, the Storebælt
and Drogden straits, have been manually recorded, compiled and used to predict future
shipping movements

(1)

Helsinki

Commission.

2005.

Overview

of

Ships

Traffic

in

the

Baltic

http://www.helcom.fi/stc/files/shipping/Overview%20of%20ships%20traffic.pdf (accessed October 12, 2008).
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Traffic-separation schemes (TSS) in the Gulf of Finland and on the southern tip of Gotland
direct vessels east and west along separate lines

The above information has also been used in planning the Project pipelines’ route in order to
minimise impacts to shipping in the region.
AIS data has been used to plot shipping traffic patterns, frequency and intensity in the Baltic
Sea. Figure 8.62 shows the main shipping routes identified and it is clear that some routes are
clearly used more intensely than others. Each route is colour-coded by intensity ranging from
yellow (very few ships) to red (maximum annual ship movements).

ENG

ENG

(1)

Primary ship travel routes (1)

See Atlas Map SH-1 for larger version.

Figure 8.62
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The annual numbers along these routes are also shown in Figure 8.62. (1) On average, there
are 1,800 vessels in the Baltic Sea at any one time (2). Cargo vessels tend to dominate the ship
traffic, followed by tankers and passenger ferries. There is little variation in intensity of
commercial shipping traffic throughout the year, although passenger ferries are known to be
more frequent during the summer months of late May to September (3).
According to projections for maritime traffic, by 2016 the number of movements of all ship types
is expected to remain at the same level as today with the exception of tankers which are
expected to increase in number by 20 percent from 2006 to 2016. It is also anticipated that the
ship size in the Baltic Sea will increase due to increased cargo and passenger volume.
However, the size of the very largest ships is not expected to increase because the depth of the
channel in the Great Belt sets the draught limit for ships entering and exiting the Baltic Sea (4).

(1)
(2)

Refer to Atlas Map SH-3 for legend to Figure 8.62.
Helsinki

Commission.

Overview

of

Ships

Traffic

in

the

Baltic

Sea.

October

2005.

http://www.helcom.fi/stc/files/shipping/Overview%20of%20ships%20traffic.pdf (accessed October 12, 2008).
(3)

Helsinki Tourist and Convention Bureau.

http://www.hel2.fi/Tourism/matko_tiedotteet/en/summer05_ENG.pdf

(accessed October 12. 2008).
(4)
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Nord Stream AG & Ramboll, 2008, "Memo 4.3n - Ship traffic", Nord Stream AG, Zug, Switzerland.
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Main types of Vessel using the shipping routes of the Baltic Sea(1)

Refer to Atlas Map SH-3 for larger version.

Figure 8.63
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The main types of vessel using the shipping routes in the Baltic Sea are cargo ships and tankers
as shown in Figure 8.63. Today, there are 14 major sailing routes in the Baltic Sea (1). The
remainder of this section outlines four routes that are particularly significant with respect to the
Project.


Route A: the primary sailing route for international traffic through the Baltic Sea from
Germany to Russia. It is the most heavily used route in the Baltic Sea



Route B: the major deep water international shipping route off Gotland



Route J: a commonly-used route that crosses the Gulf of Finland between Helsinki and
Tallin



Route I: a second commonly-used route that passes east-west south of Bornholm

These routes are seen in Figure 8.62. In the descriptions that follow, the ”locations” refer to
specific points along the shipping route where traffic is described. The locations are usually
spaced along the route at regular intervals so as to provide an accurate picture of the entire
shipping lane.
Route A
Route A is the main international shipping lane in the Baltic Sea. It runs right through the Baltic
Sea from the Arkona Basin to the Gulf of Finland, running alongside the proposed pipelines’
route crossing four of the five ESRs. Traffic numbers and composition vary along the route, with
annual movements of 53,000 ships north of Bornholm and 17,000 ship’s east of the Gulf of
Finland. Table 8.41 provides more details for annual ship movements on Route A along four
locations.

Table 8.41

Annual number of ship movements on Route A monitored in both directions
at each location

Direction

(1)

ENG

Annual ship movements
Location 1

Location 2

Location 3

Location 4

North/east

25,890

8,920

13,690

8,470

South/west

26,740

9,180

12,640

8,450

Total

52,630

18,100

26,330

16,920

Nord Stream AG and Ramboll, 2007, "Memo 4.3n - Ship traffic", Nord Stream AG, Zug, Switzerland.
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The route is dominated by cargo ships, which make up 60 percent of traffic. Tankers account for
15 percent of movements observed annually. Table 8.42 provides a more detailed break-down
of ship types.

Table 8.42

Ship distribution at four locations along Route A
Distribution

Ship type

Location 1

Location 2

Location 3

Location 4

Cargo

59.5%

67.5%

54.4%

62.7%

Tanker

14.9%

11.4%

20.3%

15.4%

Passenger

4.7%

5.6%

8.3%

4.5%

Other

1.5%

1.7%

1.9%

4.0%

Unknown

19.4%

13.7%

15.1%

13.3%

Route B
Route B is the major deep water (DW) international shipping route off Gotland and connects two
Traffic Separation Schemes to the north (Köpu Peninsula) and to the south (Bornholm Gat). This
shipping route is mainly used by tankers and passes through the EEZs of Denmark, Sweden,
Latvia, Finland and Estonia. This route is recommended for all vessels with a draught exceeding
12 m passing east and south of Gotland on their way to or from the north-eastern Baltic Sea.
The numbers of ship movements along Route B and the types of ships using the route are
shown in Table 8.43 and Table 8.44.

Table 8.43
Direction

ENG

Annual number of ship movements along Route B
Annual ship movements
Location 5

Location 6

North

2090

860

South

3000

1360

Total

5090

2220

740

Table 8.44
Ship type

Ship distribution on Route B
Distribution
Location 5

Location 6

Cargo

31.7%

14.5%

Tanker

47.1%

67.0%

Passenger

0.7%

0.4%

Other

1.1%

1.5%

Unknown

19.4%

16.6%

It is evident from Table 8.43 that most ships passing south along Route B are moving in a
southerly direction. The majority of vessels using the route are tankers, (67 percent) with cargo
ships accounting for another 15 percent.
Route J
Route J is used by maritime traffic crossing the Gulf of Finland between Helsinki and Tallinn.
The Route is approximately 10 kilometres wide and passes through the EEZs of Finland and
Estonia. Annual ship movements along the route in both north/east and south/west directions
are almost equal, with a total number of 13,350 ships a year. Table 8.45 provides more
information on ship numbers.

Table 8.45

Annual number of ship movements on Route J

Direction

Annual ship movements

North/east

6,820

South/west

6,530

Total

13,350

Passenger ships comprise 81percent of the total maritime traffic on Route J. Table 8.46
provides more information on types of ship.
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Table 8.46

Ship distribution on route J

Ship type

Distribution

Cargo

11.9%

Tanker

1.1%

Passenger

81.0%

Other

0.8%

Unknown

5.3%

The passenger traffic shown in Table 8.46 also includes high-speed craft (HSC) which account
for approximately half of the passenger-ship movements. HSC routes vary slightly because of
wind and wave direction. In addition, some HSC are not ice-proof and therefore can only
operate during the ice-free season (May-December).
Route I
Route I is used for traffic travelling from the south of Bornholm to and from Gdansk, Kaliningrad
and Klaipeda. It represents a collection of sailing routes for traffic south of Bornholm towards
ports in the south-east of the Baltic Sea, and passes through the EEZ of the Sweden, Denmark,
Germany, Poland, Russia and Lithuania. The annual number of ship movements on route I is
given in Table 8.47.

Table 8.47

Annual number of ship movements on route I

Direction

Annual ship movements

North/East

6910

South/West

6640

Total

13550

The ship type distribution for route I is shown in Table 8.48 and it is evident that traffic on route I
is dominated by cargo ships, followed by tankers.
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Table 8.48

Ship type distribution type for Route I

Ship type

Distribution

Cargo

52.6%

Tanker

13.0%

Passenger

8.7%

Other

5.2%

Unknown

20.5%

Box 8.48

Values/sensitivities of the shipping and navigation receptors of Baltic Sea
Region

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (see Section 7.5 for
more information). The matrix below details the value/sensitivity allocated to shipping and
navigation in the Baltic Sea region, highlighting any seasonal variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Shipping and
Navigation
Baltic
Med
Sea
Gulf of
High
Finland

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

High

High

High

High

High

High

High

High

High

High

High

Commentary:
The Baltic Sea is currently a shipping hotspot with an excess of 1,800 vessels in the region
at any one time. The sensitivity of this receptor is considered to be medium throughout the
year. This is because the movements of vessels in the Baltic Sea are strictly regulated to
prevent interactions between vessels and, in general, the shipping industry will be able to
adapt to the schedules and locations of the Project vessels. In the Gulf of Finland however,
the shipping industry is considered to be of high value/sensitivity as vessels will have less
navigation area available due to the narrow straits of the Gulf. There is an increase in the
number of passenger vessels in July, July and August. However, passenger ferries
generally constitute a relatively small percentage of ship type operating in the Baltic for most
routes (usually from approximately five to ten percent)
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8.12.3

Tourism and recreation
Tourism in the Baltic Sea region is an important industry economically and it is continuously
developing. Official tourism cooperation in the region began in the early 1980s and has since
developed into a formal plan set up by the Council of the Baltic Sea States entitled ”Vision and
Strategies around the Baltic Sea, 2010” (VASAB2010-Plus), which was subsequently adopted
by all parties concerned in 2002. This plan emphasises that islands in the Baltic Sea region shall
function as a tourist core and coastal zones shall be planned and developed with a careful
balance between development and protection.
Today, tourism accounts for over two percent of the national GDP for Finland (2.4 percent),
Sweden (2.9 percent) and Denmark (2.8 percent). Domestic visitors and those from directly
neighbouring countries make up the majority of tourists, but international visitor numbers are
rising. Shopping trips between Baltic nations are gaining popularity, which has increased out-ofseason visitor numbers.
Table 8.49 shows the number of tourists visiting each of the Baltic States between 1996 and
2007. Although not all of these figures are attributable to the coastal regions of each country
they provide an indication of the level and significance of the tourism sector in each country.

Number of tourists (in 1000s) (1)

Table 8.49
Country

1996 1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

Russia

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Finland

1,970 2,241

2,114

2,156

2,216

2,297

2,308

2,404

2,360

2511

2,491

2,638

Sweden

N/A

N/A

5,624

Denmark 3,180 2,944
Germany N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

7,938

N/A

2,706

2,903

3,307

2,711

2,671

2,802

2,721

2,814

2839

N/A

56,700 62,800 50,700 53,490 55,236 46,665 46,083 44,828 57,955 57,111 N/A

According to the Baltic Sea Tourism Commission, tourism development in 2007 was generally
positive, although the high growth rate of recent years has flattened out. The decrease in
numbers has been attributed to various factors, including the weak United States Dollar, lower
economic growth, higher fuel costs, poor weather and regional infrastructure problems.
However, the forecasts by the World Tourism Organization up to the year 2020 indicate that the
growth of tourism in the Baltic Sea Region will be high in comparison to other parts of Europe (2).

(1)

European Commission – Eurostat website (http://epp.eurostat.ec.europa.eu).

(2)
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Region

http://www.baltic21.org/attachments/report_no_7_98__tourism.pdf (accessed November 24, 2008).
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Tourists to the Baltic Sea region enjoy a variety of activities. The coastal and island areas have
a high concentration of summer cottages and beaches that are attractive to tourists. Leisure
activities are diverse, and include boating, fishing and bathing. The Baltic Sea is crisscrossed by
a network of regular ferry lines that provide an important transportation service for tourists.
Figure 8.64 illustrates current and future planned tourist attractions in the Baltic Sea region. It is
evident that coastal areas in particular the Gulf of Finland, Gotland, Bornholm and the Swedish
coast are the main areas of interest for tourism and recreational users in the Baltic.
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(1)

Tourist and recreation areas (1)

See Atlas Map TO-1 for larger version.

Figure 8.64
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The remainder of this section provides country-specific information regarding tourism for the
Parties of Origin; Russia, Finland, Sweden, Denmark and Germany.
Russia
The Russian Baltic coastal region is experiencing a steady increase in the numbers of tourists
visiting, although it is recognised that the area has great potential to attract even more visitors if
the proper infrastructure is put in place.
Major tourist attractions in the region, especially for foreigners, are the historical and cultural
monuments of St. Petersburg and Vyborg. St Petersburg is particularly popular with tourists and
many of the Baltic cruises either begin or end at the city port. The Karelian Isthmus is a major
recreational area used by residents of St. Petersburg. Portovaya Bay where the proposed
Russian landfall will be located is a peninsula with several small islands on the northeast Baltic
coast. The city of Vyborg is located some 138 kilometres northwest of St. Petersburg, and is a
popular destination for Western tourists on hunting trips.
The development of tourism in smaller cities along the coastline and in the region in general is
hampered by the absence of appropriate recreational infrastructure and adequate services. For
example, no regular ferry lines operate currently between Russia and the Baltic countries,
although in the past there have been different lines between St. Petersburg and other cities,
including Tallinn and Helsinki.
Finland
Tourism is an important and growing economic sector in Finland. In recent years, the amount of
foreign tourists as well as overnight stays has increased steadily (5.7 million foreign visitors in
2007). The total spend related to tourism was around 9.6 billion Euros in 2005. The value added
by tourism was around 3.255 billion Euros, which is about 2.4 percent of Finland’s gross
domestic product (1). According to the Finnish National Tourism Strategy, in terms of tourism, the
use of coastal areas and the archipelago has not yet reached its peak and there is still potential
for growth (2), of which the authorities and entrepreneurs alike have a strong desire to develop.
Most of the tourists visiting coastal regions are domestic or from neighbouring Baltic countries,
although the increase in the number of cruise ship visits is resulting in an increase in

(1)
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http://www.mek.fi/w5/mekfi/index.nsf/(Pages)/Perustietoja?opendocument&np=F-40

tourism
(accessed

to

Finland.

November

14,

2008).
(2)
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international visitors (1). Finnish tourism is not centred in one area, but is dispersed intermittently
along the coastline. Finland’s nearly half-million (475,000) summer cottages attract
approximately two million people annually. Around 10 percent of these are located in coastal
areas and another 1 to 2 percent around Åland Island (2). A number of these holiday homes are
located a distance of 13-15 km from the proposed pipelines’ route, mainly in the Porkkala area
which is west of Helsinki. A map showing the density of leisure homes in the coastal areas in the
Gulf of Finland is presented in Figure 8.65.

Figure 8.65

(1)

Finnish

Summer cottages on the Finnish coast

Tourist

Board,

2008.

Border

Interview

Survey

2007.

http://www.mek.fi/W5/mekfi/index.nsf/(pages)/Rajahaastattelututkimus_osa_20?opendocument&ind=w5/mekfi/ind
ex.nsf&np=F-30.10 (accessed August 14, 2008).
(2)

Statistics Finland. 2008. Finland 1917 - 2007. http://www.tilastokeskus.fi/til/kmok/index.html (accessed May,
2008).
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The main tourist destinations along the southern coast of Finland are the capital city of Helsinki
and the cities of Hanko, Porvoo and the Kotka–Hamina area (see Figure 8.66). Suomenlinna, a
250 year-old fortress-island just outside Helsinki is included on UNESCO’s World Heritage List.
The city of Turku on the south-western coast, with its various islands and tourist routes around
the archipelago, is also a popular destination. Åland Island is home to smaller natural attractions
and is a popular leisure-boating area (1).

Figure 8.66

Main areas of interest in the Finnish EEZ

There are three main national parks located along the coast of the Gulf of Finland:; the Eastern
Gulf of Finland National Park, the Ekenäs Archipelago National Park and the Southwestern

(1)

Ramboll, 2007-7-6, "E-mail correspondence with regional councils of Uusimaa, Itä-Uusimaa, Southwest Finland
and Kymenlaakso and Helsinki Tourist Office in May 2007. Received information on the following strategies:
Tourism strategy of Uusimaa. Draft 11.
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Archipelago National Park. Table 8.50 outlines the estimated number of visitors to the three
national parks in 2007.

Table 8.50

Estimated number of visitors in the National Parks on Finland's southern
coast (1)
National Park

Number of Visitors

The Eastern Gulf of Finland National Park

17,000

The Ekenäs Archipelago National Park

47,000

The Southwestern Archipelago National
Park

60,000

The main tourist activities in the Finnish coastal region are leisure boating, fishing and
bathing (2). Tourism in this region is highly seasonal due to weather conditions, with the peak
season during the summer holidays. Winter leisure tourism is undeveloped in the coastal areas
due to the harsh climate. However, shopping cruises between Finland and Sweden and Finland
and Estonia are popular all year round (3).
Sweden
Tourism in Sweden has been increasing in importance in recent years. In 2007 there were more
than 48.6 million overnight stays in Sweden, an increase of two percent from the previous year.
In 2006, tourism brought in about 2.9 percent of Sweden’s total GDP making it an economically
important sector (4).
The important areas of Sweden in terms of tourism and recreational activities include the
eastern coastal areas of the island of Gotland, Fårö and Gotska Sandön north of Gotland and
the southern coastal areas of the regions of Skåne and Blekinge from Ystad to Karlshamn.
Gotland, including Fårö, the island just north of Gotland, has approximate 800 kilometres of
coastline. Until the 1990s Fårö and the north of Gotland were a military area and off limits to

(1)

Metsähallitus. Web services of Finnish Forest Authority. https://www.metsa.fi

(accessed August, 2008). The

number of visitors is based on visitor-counting devices located in the parks as well as on separate visitor studies.
(2)

Ramboll, 2007-5-16, "E-mail correspondence with regional councils of Uusimaa, Itä-Uusimaa, Southwest Finland
and Kymenlaakson liitto".

(3)
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Finland.

http://www.mek.fi/w5/mekfi/index.nsf/(Pages)/Perustietoja?opendocument&np=F-40 (accessed August 14, 2008).
(4)

Swedish Agency for Economic and Regional Growth. 2008. NUTEK. Tourism and the travel and tourist industry in
Sweden.
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foreigners. The military installation was shut down in the 1990s and the area opened up to all
visitors soon after (1).
Gotland now attracts many tourists during the summer holidays, mainly from Sweden, but also a
large number of Germans, Norwegians and Danes. There were approximately 720,000
overnight stays in commercial tourist accommodation on Gotland during 2007 (not including
overnight stays in summerhouses)(2). The eastern coastline of Gotland is mainly flat, with
numerous sandy beaches. However, the most visited beaches, such as Tofta Beach, are found
within 20 kilometres north and south of Visby on the west coast. Fårö Island is connected to
Gotland by cable ferries. Fårö is a popular daytime destination for day trips by tourists visiting
Gotland and has in recent years also become a popular summer resort.
Gotska Sandön, is a sandy island situated some 38 kilometres north of Fårö. Gotska Sandön
and the sea 300 m from its shore are a part of a national park established in 1909. The island is
a popular destination for bird watchers and nature enthusiasts, and during the summer there are
regular boat tours from Fårö Island and Nynäshamn on the Swedish mainland to Gotska
Sandön (3). There is a daily limit to the total number of visitors that visit the island and annually
the number of visitors is approximately 4,000 per year.
Ferries provide an important source of access for many to the holiday destinations described
above. Box 8.49 provides information on ferries to and from Sweden.

(1)

Swedish Agency for Economic and Regional Growth. 2008. NUTEK. Tourism and the travel and tourist industry in
Sweden.
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Statistics Sweden. 2008. Accommodation statistics 2007. http://www.scb.se (accessed June 18, 2008).

(3)

Naturvårdsverket. 2006. Nationalparkplan för Sverige - udkast og remissvar.
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Box 8.49

Ferries to and from Sweden



Ystad is the main harbour for boats to Bornholm, especially since train passengers from
Denmark (Copenhagen) arrive here for the crossing to Bornholm. There are year-round
passenger ferries between Ystad and Rønne, Bornholm, with up to seven departures daily
in the summer and three to four per day during the other seasons. From Ystad there is one
daily ferry to Swinouijscie in Poland. A few cruise ships call to Ystad every year in
summertime.



Karlshamn is the seventh largest port in Sweden. It mainly serves cargo ships, but also
passenger ferries from Karlshamn to Liepaja in Latvia three times a week and daily
departures to Klaipeda in Lithuania.



Passenger ferries to and from Gotland operate with many departures a day from Visby to
mainland Sweden. There is also a ferry that operates between Visby and Grankullavik on
Öland during the summer months. More than 100 cruise ships call to Visby on the west
coast of Gotland every year, mainly during the summer and Stockholm receives 260 visiting
cruise ships a year and over 250,000 passengers. These numbers are expected to increase
as cruise tourism becomes increasingly popular.



There are also passenger ferries crossing the pipelines’ route from other Swedish cities,
such as Stockholm-Tallinn (daily departures), Stockholm-Riga (four departures a week) and
Karlskrona-Gdynia (three departures a day) (1).

The most popular activities in the coastal areas of Skåne, Blekinge and Gotland are water- and
beach-based activities. Recreational sailing is of particular importance in this area (2). A total of
529,000 guest boats moored overnight in harbours in Sweden in 2005, the equivalent of more
than 1.5 million guest nights. Of this total, 563,000 were guest nights on board foreign boats.
The increase in guest nights in relation to 2004 was 13 percent and the foreign proportion was
35 percent (3).
Most of the leisure boating activity around Gotland occurs between the island itself and
mainland Sweden. It is not common to circumnavigate Gotland by boat and consequently there
are few marinas located on the east coast of the island. Sailboats on the east coast of Gotland
usually keep close to shore and rarely venture into areas where the pipelines will be
constructed.

(1)

Swedish Agency for Economic and Regional Growth. 2008. NUTEK. Tourism and the travel and tourist industry in
Sweden.

(2)

Swedish Agency for Economic and Regional Growth. 2008. NUTEK. Tourism and the travel and tourist industry in
Sweden.

(3)
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Denmark
Tourism is considered an economically important sector in Denmark (1). Tourism contributed to
2.8 percent of Denmark’s total GDP in 2000, and tourist numbers visiting the country have been
increasing each year since then (2). In 2007 there were more than 46 million overnight stays in
Denmark. The main Danish tourist season runs from May to August with the height of the
season during July and August.
On Bornholm Island, tourism plays a significantly greater role in the island’s economy,
contributing 7.5 percent of the local economy. According to tourism statistics, around 73 percent
of ferry passengers arriving from and departing on Bornholm are tourists. Bornholm is
Denmark’s second largest cruise destination, receiving approximately 40 ships per year, mainly
during the summer.
The main harbour of Bornholm is Rønne which is located on the west coast of the island.
Bornholm has 20 harbours for both cargo traffic and leisure boating. The 10 main marinas are
located on the west, north and east coasts of Bornholm. The majority of freight to and from
Bornholm passes through Rønne. Large cruise ships also call at the harbour of Rønne and
numbers are increasing. From Rønne there are year-round passenger ferries mainly carrying
tourists to and from Bornholm. These ferries go to Ystad in Sweden, Køge in Denmark and
Sassnitz in Germany, and Swinoujscie in Poland. The main ferry route is Rønne-Ystad with up
to seven departures daily in the summer and three or four per day during the rest of its seasons.
The Rønne-Køge and Rønne-Sassnitz routes have two or three daily departures during the
summer and fewer in other seasons.
As Bornholm is only a day’s sail from mainland Denmark, Sweden, Germany and Poland, the
island is a popular destination for leisure boaters. Leisure boating is particularly popular in the
Ertholmene archipelago (see Box 8.50) and between Bornholm and the coast of Sweden.

(1)

Visit Denmark. 2006. Turismen i Danmark 2000-2004.

(2)

Statistics Denmark, 6-18-2008, Nights spent at hotels and similar establishments. www.dst.dk (accessed June
18, 2008).
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Box 8.50

The Ertholmene Archipelago

The Ertholmene archipelago has one harbour. About 7,500 boats visit Bornholm every year, in
addition to local boat traffic. The two currently inhabited islands in the Ertholmene archipelago,
Christians Island and Frederiks Island, are inhabited by 95 people. These two islands were a
fortification and naval harbour from around 1600 until 1855. The archipelago and fortification are
protected, and 1,256 ha of the archipelago (of which 39 are land) consist of bird-protection area,
a habitat area and a Ramsar area and Natura 2000 site. Today the archipelago is a popular
day-trip destination for tourists from Bornholm. It is estimated that between 70,000 and 80,000
tourists visit every year.

Bornholm’s most valuable tourist attractions are its parks and beaches. The following beaches
are located on the coastline closest to the pipelines’ route: Sandvig, Næs, Sandkaas, Hasle
Lystskov, Antionette and Nørrekås. However, the most popular beaches, Dueodde and Balka,
are located on the southern and south-eastern tip of Bornholm away from the pipelines’ route.
Germany
The landfall in Germany will be constructed at Lubmin, and the pipelines’ route will pass through
the Greifswalder Bodden. The regional development programme for the state of MecklenburgWest Pomerania (1) assigns the Greifswalder Bodden – including Boddenrandswelle, and the
coastal zones of the islands of Rügen and Usedom – under the protection category of
“Reservation Area for Baltic Tourism”.
Tourism is of particular importance for the economy of the south coast of Greifswalder Bodden.
Overnight stay numbers around Greifswalder Bodden have increased in recent years, with a 14
percent increase in guest capacity in Mecklenburg-West Pomerania and a 25 percent increase
of hotel beds in Rügen and Pomerania (2). Currents trends indicate that the tourism sector in the
area of the Greifswalder Bodden will continue to grow in the future.
The islands of Usedom and Rügen are important to tourism in Mecklenburg-West Pomerania.
Visiting beaches and scenic coastlines, and water-based activities such as swimming,
windsurfing, boating, and fishing, are among the most highly rated activities by tourists to the
island of Rügen. The National Park, Jasmund, the Biosphere Reserve located southeast of

(1)

Ministerium

F.

Arbeit.

2005.

Bau

und

Landesentwicklung

Mecklenburg-Vorpommern,

"Landesraumentwicklungsprogramm Mecklenburg-Vorpommern", Schwerin, Link.
(2)

UmweltPlan & EMAU Greifswald. 2001. Möglichkeiten zur nachhaltigen Ertwicklung der vorpommerschen
Ostseeküste im Bereich des EU-Vogelschutzgebietes "Greifswalder Bodden" unter besonderer Berücksichtigung
touristischer Nutzungen. Stralsund and Greifswald.
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Rügen, and the Vorpommersche Boddenland National Park are some of the most popular
tourist attractions (1).
With 22 yacht harbours on Rügen, boating is a key coastal activity closely followed by
recreational fishing and swimming. The waters around Rügen are popular with boats and
anglers during the summer months. Of the 574 kilometres of coastline there are 56 kilometres of
beaches suitable for recreational swimming and 27 kilometres of coastline that are rated
“pristine”.
The distance of the offshore pipelines from various residential areas and beaches in the area
under consideration are shown in Table 8.51.

Table 8.51

Distance of Tourism areas from the Pipelines

Areas

Pipelines’ route

Area of Mönchgut - Island of Rügen
Südperd (Thiessow)

1.7 km

Thiessow

2.2 km

Klein Zicker

4.0 km

Greifswalder Bodden islands
Greifswald Oie

10.0 km

Ruden

4.5 km

Lubmin landing
Marina at Lubmin port

0.4 km

Beach near Lubmin (west of marina)

0.6 km

Most easterly residential buildings of Lubmin 2.2 km
Lubmin sea bridge

3.2 km

Spandowerhagen

2.6 km

Island of Usedom
Peenemünde Hook

6.5 km

The residential area that is closest to the pipelines’ route is Thiessow (Mönchgut - Rügen
peninsula). Thiessow is a typical German seaside resort town, with residential, service and
holiday buildings. The beach to the east and south-east of Mönchgut is a very popular tourist
destination. The beach that lies closest to the pipelines’ route is at Südperd, approximately 1.7
km from the proposed pipelines’ route. The shortest distance between the pipelines’ route and
the island of Rügen is approximately 4.5 km. There are only a few permanent residents that

(1)

Nord Stream AG and Institut für Angewandte Ökologie GmbH. 2007. Nord Stream Gas Pipeline from the border of
the German border of the Exclusive Economic Zone (EEZ) to the landfall point, Germany.
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inhabit the island during the off-season. The island’s harbour lies on the opposite side of the
island to the pipelines’ route.
Recreational activities in the area are dominated by leisure boating. There are approximately
5,000 yacht berths in the coast around Greifswalder Bodden, Strelasund, northern Peenestrom
(Stralsund, Greifswald and Wolgast) (1). Ambitious development plans exist for the Greifswalder
Bodden in areas such as Gustow, Gager, Peenemünde-Nordhafen which could leas to a
significant increase in the number of berths in the future(2) (see Table 8.52).

Table 8.52

Demand for berths by 2015 for the water sports areas of Strelasund/
Greifswalder Bodden and Acterwasser and Peenstrom
Southern Strelasund - AchterwasserGreifswalder Bodden Peenestrom

Guest berths
Number 2003

737

908

Demand 2015

2.574

1.832

Additional demand by 2015

-1.836

-924

Number 2003

2.223

1.357

Demand 2015

3.002

1.802

Additional demand by 2015

-779

-445

Permanent berths

Additional demand for guest and permanent berths by 2015:
without double occupation

-2.615

-1.369

with partial double occupation of permanent
berths

-1.659

-694

Stralsund, Neuhof, Lauterbach, Greifswald and the bays of the Mönchgut peninsular are the
main maritime tourism areas of the Greifswalder Bodden. The pipelines’ route mainly crosses
areas that function as transit areas for leisure boats. The south coast of the Greifswalder
Bodden, the coastal area around Mönchgut and also the areas of the approaches and channels
(Landtief, navigable water on the Schumacher ground) are probably the most frequented. The
new harbour at Lubmin is likely to result in increased vessel traffic. Passenger shipping is mainly
focused along the coast. Ruden is also being increasingly approached from the island of
Usedom.
(1)

UmweltPlan & EMAU Greifswald. 2001. Möglichkeiten zur nachhaltigen Ertwicklung der vorpommerschen
Ostseeküste im Bereich des EU-Vogelschutzgebietes "Greifswalder Bodden" unter besonderer Berücksichtigung
touristischer Nutzungen. Stralsund and Greifswald

(2)

Planco, 2004. Standortkonzept für Sportboothäfen an der Ostseeküste M-V. Herausgeber: Ministerium für Arbeit,
Bau und Landesentwicklung Mecklenburg-Vorpommern. Planco-Consulting GmbH. Schwerin 2004.
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Box 8.51

Values/sensitivities of the Tourism and Recreation receptors of Baltic Sea
Region

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
tourism and recreation resources of the Baltic Sea region, highlighting any seasonal
variation.

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Russia

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Finland

Low

Low

Low

Low

Med

Med

Med

Med

Low

Low

Low

Low

Sweden

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Denmark

Low

Low

Low

Low

Med

Med

Med

Med

Low

Low

Low

Low

Germany

Low

Low

Low

Low

Med

Med

Med

Med

Low

Low

Low

Low

Tourism and
Recreation

Commentary:
The tourism industry is a dynamic industry in the Baltic. This dynamism is apparent in the
ability of the tourism industry to respond to trends and agendas of the tourists. Due to the
dynamism of the tourism industry, it is considered a receptor of low sensitivity. During the
summer months (May to August) the sensitivity increases for a number of the countries. The
sensitivity increases due to the importance of tourism for specific coastal communities and
economies. These areas of increased sensitivity include locations on Bornholm,
Greifswalder Bodden and the south coast of Finland

8.12.4

Cultural Heritage
Cultural heritage can be defined as a record of past and present human activity. Cultural
heritage resources are finite, irreplaceable and non-renewable; each site may contain
information that is both unique and previously unknown. In terms of marine cultural
environments ship wrecks and submerged settlement sites from the Stone Age will be
particularly relevant to the Project and subsequently there will be a specific focus on these
environments in terms on the baseline. In order to understand and be able to map the potentially
affected sites desktop investigations, geophysical, and magnetometer and visual surveys have
been carried out to locate known, previously unknown and potentially affected cultural heritage
sites.
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Traditionally, sites beyond the limits of Territorial Waters (TW) were usually poorly documented
and researched. Improvements have been made following the UN Convention on the Law of the
Sea (UNCLOS), which requires nations to protect and preserve archaeological and historical
objects found in maritime areas outside of their national jurisdiction. UNCLOS has been ratified
by all Parties of Origin, Germany, Sweden, Finland, Russia and Denmark. In addition, the
UNESCO Convention on the Protection of the Underwater Cultural Heritage and Espoo
Convention on Environmental Impact Assessment in a Transboundary Context provides further
protection of cultural heritage. The UNESCO convention is yet to be ratified by the Parties of
Origin.
Also relevant to the Baltic Sea Region is an EU initiative supported by ICOMOS and UNESCO
called the MACHU Project (1) . Sweden and Poland are currently involved in the project with the
UK and Portugal. The goal of the project is to work together to create a GIS Database of wrecks
and relevant information.
Shipwrecks
Shipwreck sites reflect a diverse group of vessels that vary in age, size and type. Some
shipwrecks are of no archaeological interest, whereas others are unique. This uniqueness may
be due to construction method, degree of preservation or the historical context in which the
vessels were sunk. The integrity of shipwreck sites depends on a number of factors, in particular
the manner, in which the vessel was wrecked, the conditions on the seabed and later
disturbances.
Due to physical environmental characteristics of the Baltic Sea (for example low salinity, low
species diversity, relatively low temperatures, low oxygen content, etc) the decomposition of
organic materials progresses slowly. Consequently the preservation of organic materials such
as shipwrecks is exceptional, even on an international scale. The preservation value and
scientific potential of underwater cultural remains are therefore very great in the Baltic Sea.
A shipwreck does not necessarily have to be fully intact to be of archaeological interest. Even
some highly disturbed shipwrecks can yield valuable historical information after thorough
investigations of hull remains, equipment, cargo and other artefacts belonging to the wreck. It is
therefore important to recognise that the ”ancient monument area” of a wreck site is not only the
hull of a ship itself, but includes the total deposit and distribution area of remains from a broken
wreck, which in many cases is substantially larger than the actual hull.
Submerged settlements and landscapes
The Baltic Sea has experienced major environmental changes since the last glacial period
resulting in a significant change in sea levels and land upheaval. In general land has been
(1)
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submerging south of 55.5-56 oN in the Baltic Sea; whereas the areas north of this have
experienced emergence. Changes have been varied and inconsistent causing former areas of
land to become submerged, covering human settlements, monuments and landscapes.
Artefacts made of organic materials found in submerged settlements are usually better
preserved than artefacts found on their land based counterparts due to the protection of the
water and difficulty in accessing the sites.
Archaeological experience suggests that submerged Stone Age settlements in the Baltic are
usually situated in close proximity to the shoreline and areas favourable for fishing and either
totally or partially covered in sediment.
Survey
Large-scale geophysical surveys in 2005-2008 were carried out along various alternative
corridors of the planned pipelines’ route. The following technical equipment was used: to collect
field data; multibeam echosounder (MBES), single-beam echosounder (SBES), side-scan sonar
(SSS), sub-bottom profiler (SBP) and magnetometer (1).
SSS is one of the preferred instruments used for locating wreck sites. Wrecks with high relief or
large dimensions are easily located by SSS surveys. Smaller and/or disturbed wrecks are more
problematic to locate, especially in areas with irregular bottom features (rock outcrops or
boulders). Shipwrecks completely embedded in seabed sediments cannot be located by SSS.
The effectiveness of SSS surveying in locating wrecks also strongly depends on frequency.
High-frequency SSS (as used in the 2006 and 2007 surveys) is very detailed, whereas the
lower-frequency SSS survey performed in 2005 is less well defined in terms of the data it
provides.
The SSS surveys of 2005 and 2006 were carried out with frequencies of 100 kHz in an
approximately 2 km-wide corridor and 300 kHz in an approximately 400 metres-wide corridor.
The 2006 survey was executed at a high resolution in which even small objects were revealed.
The 2005 SSS survey is less detailed; and so therefore low-relief or small objects may have
gone unnoticed (2).
The SSS surveys were followed by a targeted remotely operated vehicle (ROV) visual
inspection survey. The 2005 and 2006 ROV survey extended to a distance of 25 metres on

(1)

Giprospetsgaz and PeterGaz. Northern European Gas Pipeline Baltic Sea – Volume 10 Survey Baltic Sea & Gulf
of Finland – Book 2 Part 1 Survey Operations. Giprospetsgaz document no. 6545.152.010.21.14.01.10.02 and
PeterGaz document no. 6545-03-P-EGphS-1002-C1.

(2)

Detail Geophysical Survey 2006 – Survey Report – Acoustic contacts list. PeterGaz document no. 6545-03-PEGphS-(Ch)-2502-C1
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each side of the pipelines’ route, with the exception of east of Bornholm where the distance was
reduced to 10 metres either side of the pipelines(1).
Due to alterations to the pipelines’ route, a SSS (dual frequency 100/384 kHz) and
magnetometer survey were conducted in 2007 along a corridor north of the Danish island of
Bornholm. The 2007 survey was conducted in an approximately 1 km wide zone, except in
shallow waters (< 30 metres), where the width of the corridor was reduced.
SSS surveys have also been conducted in 2007 and 2008 along the proposed route alignments.
These surveys were related to the optimised routes in order to get full coverage for munitions
screening and to support detailed engineering design. In the 2007 and 2008 ROV surveys all
SSS identified wrecks and possible wrecks within the 250 metres survey corridor were
inspected. Interpretation and assessment of the latest survey results is still ongoing.
During the survey period the routing of the pipelines has been continuously optimised and the
pipelines have been rerouted. Some stretches of the pipelines’ route have therefore been
surveyed several times, whereas other stretches have only been assessed in the most recent
surveys.
Two different regions around the pipelines are considered when outlining potential cultural
heritage sites, which are Pipeline Corridor (PC) and the Pipeline Zone (PZ). The PC includes the
combined area of the two pipelines, the zone between them and a large buffer zone on each
side of the pipelines. Thus the total width of the PC corresponds to the coverage area of either
all or some of the 2005-2008 SSS surveys together with the future anchor corridor survey
(commencing November 2008- see below). The PZ is defined as the location of each of the two
pipelines and a narrow buffer zone on each side of the pipelines. The PZ has been surveyed
both by SSS and ROV.
Following data gathering, an interpretation of the SSS targets has been conducted. In relation to
cultural heritage, objects such as wrecks, possible wrecks or manmade objects have been
identified. Side scan images and ROV footage has been reviewed.
”Zones of Anticipation” have been identified in order to outline where submerged settlements
are most likely to be present in the southern part of the Baltic Sea. The Zones of Anticipation are
defined in Table 8.53.

(1)

Giprospetsgaz and PeterGaz. Northern European Gas Pipeline Baltic Sea – Volume 10 Survey Baltic Sea & Gulf
of Finland – Book 2 Part 1 Survey Operations. Giprospetsgaz document no. 6545.152.010.21.14.01.10.02 and
PeterGaz document no. 6545-03-P-EGphS-1002-C1.
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Table 8.53

Zones of Anticipation

Zone Definition

A

Shallow-water areas with water depths of less than 20 m. In the middle and southern
Baltic Sea (south of 56o N), submerged settlements may be present within Zone A. In
the entire Baltic Sea, Zone A may contain remains of degraded/broken shipwrecks
(possibly embedded in sediments) that have not been discovered during surveys.

B

Zones with water depths greater than 20 m. Within Zone B there is a possibility of
wreck sites embedded in sediments, and thus undiscovered during surveys. In the
shallowest areas of Zone B (less than 40-45 m) and only south of 56o N there is a slight
possibility of encountering submerged Stone Age settlements. The probability,
however, is much smaller than in Zone A.

The possibility of encountering previously undiscovered sites of cultural heritage varies between
the zones. Awareness and alertness during construction work should vary accordingly. Highest
awareness should be maintained during construction work within Zone A, due to the possible
presence of submerged Stone Age settlements.
In principle, Zone B could be divided into areas with softer sediments, where objects may be
hidden, and areas with hard substrates, where the probability of accidental finds is negligible.
Such a subdivision, however, has not been applied for the present project as it has no practical
consequences for the construction process. Zones of Anticipation identified along the pipelines’
route are illustrated in Figure 8.67.
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(1)

Anticipation Zones (1)

See Atlas Map CU-4 for a larger version.

Figure 8.67
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A further study along the anchor corridor to survey for cultural heritage artefacts commenced in
November 2008 and be completed in 2009. The anchor corridor is defined by the zone in which
the lay barge anchors will be placed during the pipelay operation. In waters deeper than 100 m
the anchor corridor has a width of 1000 m either side of each pipeline. In waters shallower than
100 m the anchor corridor has a width of 800 m either side of each pipeline.
It is necessary to ensure that neither placement of anchors nor sweep of the anchor wires will
interact with wrecks, munitions or other objects on the seabed. The purpose is to avoid
compromising the safety of the pipelay operation and avoid impact on the environment.
The scope of work for the anchor corridor survey has been developed based on the very
detailed baseline established through the munitions screening surveys conducted along the
Nord Stream pipeline’ route. The scope of work will be adapted during the survey to
accommodate additional (more detailed location specific) search for munitions and possible
cultural heritage objects. The seabed will be investigated using very high resolution dualfrequency sidescan sonar (300/600 kHz), towed marine magnetometer and multibeam
bathymetry.
In areas where it can be expected that munitions are present on the sea bed the anchor corridor
will be investigated along parallel survey lines per 50 m. This ensures 200% coverage with the
very high frequency sonar (600 kHz). Outside these areas the investigation line spacing will be
100 m ensuring 200% coverage with the high frequency sonar (300 kHz) and 100% coverage
with the very high frequency sonar (600 kHz).
Possible cultural objects, munitions and anthropogenic targets will be inspected using
underwater video mounted on remote operated vehicles (ROV). A marine archaeological
assessment of the data set will be performed with the objective of identifying objects of cultural
origin and munitions experts will be used to assess potential munitions.
Russia
According to data provided by the National Cultural Heritage Inspection Department of the
Leningrad Region Culture Committee, the pipelines’ route crosses an area that represents
historical, cultural and archaeological value (1) . The Russian cultural heritage studies are
currently being undertaken and results will be available in January 2009.
Finland
The Finnish Act on Archaeological Remains only applies to Finnish territorial waters. The
Finnish National Board of Antiquities (FNBA) therefore lacks exhaustive information on

(1)

Giprospetsgaz and PeterGaz. 2008. Northern European Gas Pipeline (offshore sections). Giprospetsgaz
document no. 6545.152.010.21.14.07.25.01(1) and PeterGaz document no. 6545-01-CD-EP-2501(1)-C1/22/.
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archaeological sites outside territorial waters. However FNBA have provided the coordinates of
three known wreck sites within the anchoring and installation corridors of the pipelines’ route.
Shipwrecks in Finland
Several wrecks or possible wrecks are situated along the pipelines’ route (see Atlas Map CU-1
for more detailed information) and these have been located from archival sources and surveys.
The types of wrecks vary substantially and include amongst others a World War II destroyer, an
aircraft and several wooden sailing vessels of varying ages. The archaeological significance of
the discovered wrecks has been assessed by the FNBA (1).

Figure 8.68

Example of a wreck site in Finnish EEZ discovered during survey. The skulllike features are part of the ships rigging

A total of four wrecks or possible wrecks are situated less than 50 metres from the pipelines’
route and these are listed below. The location of these wrecks can be seen in Figure 8.69and
where available an image is provided.


Small sailing dinghy (S-10-3237) – Well preserved clinker built dinghy of a type well known
in Finland. Its age cannot be determined precisely as the vessel could be between 50 and
150 years old. The FNBA has assessed the wreck as being of low cultural significance, as
there are many similar examples in Finnish museums. Distance to pipelines: 0 metres.



Assemblage of brown objects (S-07-2744) – Assessed by a palaeontologist to be of natural
origin (skeletal remains). Vertebrae are too large to be from a Pleistoncene mammal,
therefore possibly a whale skeleton. Distance to pipelines: 8 metres.

(1)

Finnish National Board of Antiquities (FNBA). Stefan Wessman. Nord Stream AG - An Offshore Pipeline through
the Finnish EEZ - Evaluation of Underwater Cultural Heritage (903/1995).
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Wooden wreck (S-W8A-10289) – Preliminary assessment by FNBA: More than 100 years
old and of cultural heritage interest. Assessment of the significance of the wreck is pending.
Distance to pipelines: 25 metres.



Wooden wreck (S-13-3526) – Preliminary assessment by FNBA: More than 100 years old
and of cultural heritage interest. Assessment of the significance of the wreck is pending.
Distance to pipelines: 48 metres.

Within the zone 50 to 250 metres from the pipelines seven wrecks or possible wrecks have been
located. Assessment of the archaeological significance of the wrecks is not crucial as the wrecks
will be safe guarded by a protection zone during the anchoring operations, but has nonetheless
been made if possible from available data. The location of these wrecks can be seen in Figure
8.69 and where available an image is provided.


Wooden sailing vessel (S-05-2385) – Estimated building date 1880-1920. Date of sinking
unknown but likely to be than 100 years ago. Considered to be of cultural historical interest.



Battleship (S-07-2736 and FNBA reg. ID 2440) – Wreck of the Russian battleship Rusalka.
Sunk in 1893. The wreck is of cultural heritage interest.



Air plane (S-08-2610) – Unidentified airplane. Possibly of eastern European origin and
possibly from WWII or earlier. Not of interest to the FNBA, but may be of interest for the
Finnish Aviation Museum or Finnish Ministry of Defence.



Wooden sailing vessel (S-11-3138) – Wreck of a typical coastal vessel from 20th century.
Many parts of the wreck have been broken up.



Large battleship (S-09-3025) – Wreck of a large battle ship. The wreck is believed to be the
Russian destroyer ”Smetlivyi”, sunk in November 1941 after hitting a mine. Falls under the
legislation of the Finnish Ministry of Defence.



Modern wreck piece (S-14-3569) – Wreck remains of modern origin. Possibly buried wreck,
but more likely just fragmented remains. The remains are not of cultural heritage interest.



Porkala Open Sea Wreck (FNBA reg. ID 2422) – Wreck of unidentified wooden sailing
vessel, probably from 19th century.

The following six wrecks are situated more than 250 metres away from the pipelines’ route, but
still within the anchoring zone. Assessment of the archaeological significance of the wrecks is
not crucial as the wrecks will be safeguarded by a protection zone during the anchoring
operations. Assessment has nonetheless been made possible by the available data. The
location of these wrecks can be seen in Figure 8.69 and where available an image is provided.
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Wooden sailing vessel (S-08-2939) – Relatively intact wreck of a type most likely built in the
middle or last half of the 19th century. Contact mine situated close to starboard side. The
wreck is considered to be of cultural heritage interest.



Possible wreck (16-14) – SSS anomaly interpreted as a wreck. Visual inspection by ROV
indicates the possibility that it is a wreck, although the site is not fully understood. The site is
assessed to be of cultural heritage interest.



MUS1 (FNBA reg. ID 2489) – Wreck of Russian steam passenger ship ”Andrei Zdanov”,
sunk in November 1941 after hitting a mine.



Unidentified wreck (1-10) – Wreck identified from SSS only. The archaeological significance
of the wreck has not been assessed.



Unidentified wreck (4-9) – Wreck identified from SSS only. The archaeological significance
of the wreck has not been assessed.



Unidentified wreck (3-9) – Wreck identified from SSS only. The archaeological significance
of the wreck has not been assessed.

Known cultural heritage sites in the Finnish EEZ (1)

See Atlas Map CU-1 for larger version.

Figure 8.69

(1)
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The planned pipelines’ route is within Zone B for the entire stretch through the Finnish EEZ. The
planned pipelines’ route is situated approximately 7.5 kilometres from the protected area around
the wreck site of the passenger ferry Estonia (1).
Submerged settlements in Finland
The presence of submerged Stone Age settlements is not an issue of concern within Finnish
waters, as this area of the Baltic has been subject to uplift and not submergence since the end
of the glacial period.
Sweden
The National Maritime Museums of Sweden (Statens Maritima Museer or SMM) have no
registered archaeological sites within the pipelines corridor (2). However, the pipelines corridor is
outside Swedish territorial waters and consequently not an area where systematic
archaeological surveys and registration have been made (3).
Shipwrecks in Sweden
During the SSS surveys, no wreck sites were located within the PC (see Figure 8.70). The SMM
has initiated a review of the survey data in late autumn 2008 however the review and
assessment has not been finalised .

(1)

Finland. Act (903/1995) on the protection of the wreck of the passenger ship M/S Estonia. Issued at Helsinki on 30
June 1995.

(2)

Angående förekomst av marinarkeologiska lämningar i svensk ekonomisk zon” Letter from SMM dated 11 July
2007.

(3)

Angående förekomst av marinarkeologiska lämningar i svensk ekonomisk zon’ – Letter dated November 11th
2007 from Statens Maritima Museer, Kulturmiljö-avdelingen, Arkeologienheten.
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See Atlas Map CU-2 for a larger version.

Figure 8.70
(1)
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Submerged settlements in Sweden
During the Mesolithic Age (Äldre jägerstenålder, or Older Stone Age from 8000-4200 BC) parts
of the South Midsjö Bank located south of Öland and Gotland were terrestrial areas. It is
therefore possible that there may be remains of settlements and/or seasonal hunting camps in
the area that is presently submerged (1).
According to the Swedish National Heritage Board (RAA) the coastline of Blekinge
(approximately 75 kilometres west of pipelines’ route) was some 20 metres lower 10,000 years
BP (before present) (2). It is therefore likely that submerged Stone Age settlements are present
in water depths of 20 metres and less. However, it cannot be ruled out that submerged
settlements could be encountered in slightly deeper waters as sea-level changes in the Baltic
Sea have not been uniform. The pipelines’ route crosses the southernmost part of Hoburgs
Bank and just between North and South Midsjö Banks at depths of more than 20 metres.
According to surveys, the sea bottom between North and South Midsjö Banks (water depth 2545 metres) in the area of the pipelines’ route consists primarily of till and bedrock (3). The
possibility of encountering in situ remnants of Stone Age settlements is very slim as these areas
will most likely have undergone some degree of erosion since submergence. Embedding of
settlement layers in bedrock or glacial till is not possible.
Only along approximately 4.5 kilometres out of the some 55 kilometres-long stretch between
North and South Midsjö Banks does the sea bottom consist of more recent sediments. These
areas however, are in water depths of greater than 38 metres. Although it is possible that
remains of submerged settlements could be present in these areas, it is more likely they are not.
Such younger sediments, however, could also contain embedded wreck sites from a later
period.
The planned pipelines’ route is within Zone B for the entire stretch through the Swedish EEZ.
Slight changes of the pipelines’ route in the vicinity of South Midsjö Banks, however, will move
the pipelines’ route into Zone A.

(1)

Länsstyrelsen Kalmar Län: Samrådssvar angående Miljökonsekvensbeskrivning av Nord Stream Gas Pipeline.
Letter dated 7 March 2007.

(2)

Mail from Riksantikvarieämbetet dated 10 August 2007 This is an email from Peter Norman (maritime
archaeologist) of the Swedish National Heritage Board (Riksantikvarieämbetet), which is a governmental body.
The email provides detail on relative sea level changes in the Swedish area, and discusses the possibility of
encountering submerged Stone Age settlements. Peter Norman is part of the maritime archaeological section.

(3)

UWA M-V landesverband für Unterwasserarchäologie Mecklenburg-Vorpommern e.V., 2008, "Die schwedische
Schiffssperre von 1715", http://www.uwa-mv.de/projekte/schiffsperre.html (accessed: July 3, 2008). The
Association for Underwater Archaeology in Mecklenburg-Vorpommern, Germany. is a non-governmental
association, but one that cooperates very closely with the Agency.
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Denmark
There are thirteen known or potential archaeological sites that lie within a 1,200 metres zone on
each side of the proposed pipelines’ route of Bornholm and are registered in the databases and
archives of the Danish Heritage Agency (KUAS) and Viking Ship Museum
(Vikingeskibsmuseet) (1). One of these records is a wreck site from WWII. The rest of the
records are not specified and are based primarily on ”snag” reports by fishermen. These reports
may or may not be of archaeological interest as their nature has not been confirmed by a formal
process or survey. It is possible that the ”snags” are being caused by boulders, a shipwreck or
dumped objects from contemporary shipping lying on the seabed. Due to the uncertainties
connected with the ”snag” data, they are not considered as cultural heritage sites as survey data
overides “snag” reports.

Figure 8.71

Examples of wreck sites discovered along route around Bornholm during
SSS survey

Shipwrecks in Denmark
Seven wreck sites or possible wreck sites were identified within the PC during the 2007-2008
SSS surveys around Bornholm. The archaeological significance of the wreck sites is currently
being assessed by Vikingeskibsmuseet (Viking Ship Museum). The location of these wrecks in
relation to the pipelines is presented in Figure 8.72.

(1)

Emails from “Vikingeskibsmuseet” dated 17 September 2007 and personal contact by telephone to Morten
Johansen and Jørgen Dencker. The 'Vikingeskibsmuseet' (Viking Ship Museum) is the museum responsible for
underwater archaeology in the Danish Baltic Region. Jørgen Dencker is the Head of the Maritime Archaeology
Department (and a maritime archaeologist) and Morten Johansen is one of the maritime archaeologists in the
department.
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(1)

Atlas Map CU-3 (1)

See Atlas Map CU-3 for larger version.

Figure 8.72
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Submerged settlements in Denmark
Due to Bornholm’s geological history of numerous marine regressions and transgressions since
the glacial period, former land areas around Bornholm are now submerged (1).
Submerged settlements and ancient submerged forests may be encountered in waters
shallower than approximately 40 metres in the area around Bornholm (2). Certain areas,
however, are more likely to contain the remains of submerged Stone Age settlements than
others. These areas were identified by the government agency Fredningssstyrelsen (Danish
Conservation Agency, the predecessor of the Danish Environmental Protection Agency) in 1986
and can be seen in Figure 8.72. The identified areas are in depths of less than 20 metres and
thus correspond well (and conservatively) with the parameters of Zone A.
Ancient submerged forests around Bornholm have been encountered for many years by
fishermen and aggregate extractors working in the waters. Although areas with ancient forest
remains as such are not usually prioritised with respect to heritage protection, the stumps of
submerged trees (particularly oak trees) are of archaeological interest as they can possibly be
dated thus providing valuable information on sea-level changes in the area. Almost all known
submerged forests are found in depths of less than 20 metres, although some occur in deeper
water of between 20 and 40 metres (3).

(1)

Mails from “Vikingeskibsmuseet” dated 17 September 2007 and personal contact by telephone to Morten
Johansen and Jørgen Dencker. The 'Vikingeskibsmuseet' (Viking Ship Museum) is the museum responsible for
underwater archaeology in the Danish Baltic Region. Jørgen Dencker is the Head of the Maritime Archaeology
Department (and a maritime archaeologist) and Morten Johansen is one of the maritime archaeologists in the
department

(2)

Finn Ole Nielsen. Pers comm. (Bornholms Museum) – 5 July 2007 and 12 September 2007.

(3)

Havbundsundersøgelser – Råstoffer og fredningsinteresser (Bornholm – oversigt). Fredningsstyrelsen (DK). 1986.
(ISBN 87-503-6180-5). This organisation is the predecessor of the Danish Environmental Authority.
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Image 8.2

Tree roots from submerged forests around Bornholm (1).

The pipelines’ route crosses into water depths less than 40 metres east and south of
Hammerodde and south-east of Rønne Bankeand not into depths of under 20 metres. The
planned pipelines’ route is thus within Zone B for the entire stretch through Denmark’s territorial
waters and EEZ.
Germany
The pipelines’ route in Germany crosses through a barrier of ships.
Shipwrecks in Germany
At the entrance to Greifswalder Bodden the pipelines cross through a ship barrier consisting of
20 ship wrecks. These wrecks were sunk during the Great Nordic War (1700-1721) to prevent
enemy ships entering the bay. The wrecks are spread out along a North West/South East
alignment of approximately 1.5 kilometres.

(1)
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Picture: Courtesy of Bornholm Museum.
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The distance between the individual wrecks varies between 15 to 40 metres (1). The wrecks are
of importance to both regional and northern European history and constitute a rich source of
information on shipbuilding and sailing at that time. The controlled removal of one of the smaller
wrecks in the barrier is therefore necessary to allow the pipelines to pass through the area.
Archaeological documentation and investigation of the wreck is ongoing during late autumn
2008. The work is being handled by the “Agency for Preservation of Monuments of the State of
Mecklenburg-Western Pommerania” (APMSMWP). APMSMWP will be carrying out a diving
investigation of potential wreck sites during the winter of 2008/2009.
Closer to the landfall site near Lubmin a wreck (see left image in Figure 8.73) has been located
at a minimum distance of 100 m away from the pipelines (2). Several underwater obstacles
(wrecks or other obstructions) in the area have been registered by the BSH (Bundesamt für
Seeschifffart und Hydrographie), none of which lie within 400 metres of the pipelines’ route
however (3). Information on the number of registrations within the anchoring zone around the
pipelines is not available. This anchoring zone is expected to be 400 to 600 m in the
Greifswalder Bodden.

Figure 8.73

(1)

Side scan sonar image of wreck in German EEZ. Left: Detail of a clinker
built wreck and Right: Side scan sonar image of wreck near Lubmin

UWA M-V landesverband für Unterwasserarchäologie Mecklenburg-Vorpommern e.V. 2008. Die schwedische
Schiffssperre von 1715. http://www.uwa-mv.de/projekte/schiffsperre.html (accessed July 3, 2008). This report is a
'pre-study' of potential archaeological sites in the landfall area in Germany (especially the ships blocking at the
entrance to Greifswalder Bodden). The study and report is made by the Agency for the Preservation of
Monuments of the state of Mecklenburg-Western Pommerania.

(2)

UWA M-V landesverband für Unterwasserarchäologie Mecklenburg-Vorpommern e.V. 2008. Die schwedische
Schiffssperre von 1715. http://www.uwa-mv.de/projekte/schiffsperre.html (accessed July 3, 2008).

(3)

UWA M-V landesverband für Unterwasserarchäologie Mecklenburg-Vorpommern e.V. 2008. Die schwedische
Schiffssperre von 1715. http://www.uwa-mv.de/projekte/schiffsperre.html (accessed July 3, 2008).
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Submerged settlements in Germany
The “Agency for Preservation of Monuments of the State of Mecklenburg-Western Pomerania” is
to carry out diving investigations in areas during the winter of 2008/2009 where surveys have
indicated the possible presence of submerged forests and peat bogs, as these can be indicators
of potential settlement sites.. Most of the pipelines’ route in German waters is within Zone A.

Table 8.54

Summary table of wrecks and potential cultural heritage sites

Country

0-50 m from Pipeline

50-250 m from
pipeline

250+m from pipeline

Finland

4

7*

6*

Sweden

0

0

0

Denmark

2

3*

2*

*The list of wrecks in distances of more than 50 metres from the pipeline may not be complete, as the wide anchoring
corridor surrounding the pipelines’ route has not been surveyed in detail. The anchor corridor survey is planned to be
performed during early 2009.

Box 8.52

Values/sensitivities of the cultural heritage receptors of Baltic Sea Region

Various criteria are used to determine the value/sensitivity of a resource or receptor including,
amongst others, resistance to change, adaptability and rarity (refer to Section 7.5 for further
explanation). The matrix below details the value/sensitivity allocated to the Cultural Heritage
resources of the Baltic Sea Region, highlighting any seasonal variation.

Cultural Heritage

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

High

High

High

High

High

High

High

High

High

High

High

High

Commentary:
The artefacts of cultural heritage that might be affected by the Project are unique. The
artefacts are also fragile as they can be easily damaged. This uniqueness and fragility
increases the sensitivity of the artefacts to high
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8.12.5

Offshore industry
Existing and planned infrastructure in the Baltic Sea discussed in this section includes:


Existing telecommunication and power cables and pipelines



Offshore wind farms



Exploitation of natural resources including mineral extraction and exploration and production
of new oil and gas resources

Existing telecommunications and power cables, several of which cross the Nord Stream
pipelines’ route can be found buried in or resting on the bottom of the Baltic Sea.
Reconnaissance surveys were conducted along the pipelines’ route by PeterGaz in 2005, and in
2008 detailed ROV surveys were carried out as part of the detailed design by MMT and DOF. A
total of 18 distinctive cables to be crossed were found some of which are inactive and are not
marked on sea charts. The survey methodology included:


Analysis of nautical maps



Contact with cable owners



Contact with relevant authorities (navy, military etc.)



Cable tracker surveys carried out by MMT and DOF Subsea

A number of the Baltic Sea States have granted planning permission for offshore wind farms
although at this time there are no existing wind farms in operation near the pipelines’ route.
The Baltic Sea contains valuable natural resources including marine sediments and oil and gas
deposits. Several countries have issued permits for the extraction of sediments or have
identified areas with valuable natural resources in the vicinity of the pipelines’ route.
The following section describes in more detail the offshore industries found or planned in each
of the Baltic Sea countries.
Russia
The 2008 survey detected a total of two telecommunication cables in the Russian EEZ.,
however only one cable will be crossed in the Russian EEZ – the BCS B5 which links Kotka in
Finland with Ruchiy in Russia. The other cable linking St Petersburg with Kaliningrad will not be
crossed by the pipelines in the Russian EEZ.

ENG

777

Finland
Several power and telecommunications cables connect Finland with other Baltic States. Field
surveys conducted by MMT and DOF identified a total of 18 cables in the Finnish EEZ. Of these,
8 telecommunications and 1 power cable have been identified as crossing the pipelines and
these are detailed in Table 8.55 below.

Table 8.55

List of active cables crossed in the Finnish EEZ(1)

Name

Lead owner

Route

Cable type

Status

Russian Military

St. Petersburg
(RUS)Kaliningrad
(RUS)

Telecom

Active Cable /
Crossed

Elisa

Lautasaari (FIN)
- Randvere
(EST)

Telecom

Active Cable /
Crossed

TeliaSonera

Kaivopoisto
(FIN)Leppneeme
(EST)

Telecom

Active Cable /
Crossed

Linx

Helsinki (FIN) Tallinn (EST)

Telecom

Active Cable /
Crossed

EE-SF3

TeliaSonera

Lautasaari (FIN)- Telecom
Meremoisa(EST)

Active Cable /
Crossed

Estlink

AS Nordic Energy FIN-EST
Link

Power

Active Cable /
Crossed

FEC 1

Elisa

Porkkala (FIN) Kakumäe (EST)

Telecom

Active Cable /
Crossed

Pangea Seg 3

Linx

Hiiumaa (EST) Sandhamn
(SWE)

Telecom

Active Cable /
Crossed

EE-S1

TeliaSonera

Tahkuna (EST) - Telecom
Stavsnäs (SWE)

Active Cable /
Crossed

UCCBF

FEC 2

EE-SF2

Pangea Seg 3

(1)

MMT survey (1st cable survey) was carried out in Oct 2007 - Feb. 2008 and DOF survey (2nd cable survey) was
carried out in June-July 2008.
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A pipeline connection, called the Baltic Connector, is planned to run through the middle of the
Gulf of Finland between the Paldiski peninsula in Estonia and Vuosaari or Inkoo in Finland. The
Baltic Connector project is being planned by Gasum and Eesti Gaas. Preliminary subsea field
investigations have been conducted by MMT and DOF survey and consultation with affected
local authorities is currently underway.
There are no wind farms within Finnish territorial waters or within the Finnish EEZ in the Gulf of
Finland. The four areas of Eastern Uusimaa, Kymenlaasko and Varsinais-Suomi and UUsimaa
are responsible for designating potential areas for wind farms. In the draft regional plans no
areas have been designated in Eastern Uusimaa. Kymenlaasko and Varsinais-Suoim have
produced studies of areas suitable for offshore wind farms but have not yet come to any
conclusions on their suitability. Within Uusimaa there is one area designated suitable for windpower production, although no plans for construction currently exist.
Hafmex Windforce Oy is looking to develop offshore wind farms in Finland. The company is
considering one possible location in the Varsinais-Suomi region in the outer archipelago west of
Hanko. According to Hafmex Windforce, they do not expect to locate their wind farm in close
vicinity to the Nord Stream pipelines (1).
In recent years, the Geological Survey of Finland has been surveying and mapping the Finnish
coastal seabed where there are considerable sand and gravel resources present. Between
Kotka and Porkkala in the Gulf of Finland there are usable sea sand and gravel formations.
Ridges of sand and gravel stretch from Finnish territorial waters along the sea bottom into the
Finnish EEZ. No surveys of this area have been performed since the legislation for the EEZ
came into effect in 2005 (2).
A permit has been granted for the extraction of 600,000 to 800,000 m3 of marine sediments for a
period of 10 years in the areas of Pernaja-Loviisa. Extraction of sand will occur during the icefree season (April to October). The Pernaja-Loviisa extraction area lies approximately 30 km
from the proposed pipelines’ route. The offloading areas for the extracted materials will be in
Loviisa, Hanina and Kotka harbours (3)
Sweden
There are several power and telecommunications cables connecting Sweden with other
countries around the Baltic Sea. Field surveys conducted by MMT and DOF Subsea identified
five cables that will cross the Nord Stream pipelines’ route in the Swedish EEZ. These are
detailed in Table 8.56.

ENG

(1)

Merja Paakkri. Hafmex Windforce Ltd. Pers. comm. May 6, 2007.

(2)

Jyrki Rantataro. Geological Survey of Finland. Pers. comm. May 29, 2007.

(3)

Meeting with Morenia, subsidiary company of Finnish Forestry Agency on 11 June 2007
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Table 8.56

List of active cables crossed in the Swedish EEZ (1)

Name

Lead owner

Route

Cable type

Status

LV-S1

Lattelecom

S.Jarflotta
(Sweden) Busnieki
(Latvia)

Telecom

Active Cable /Crossed

Baltkom

BC Fiber

Gotland Latvia
(Hultung Ventspils)

Telecom

Active Cable / Crossed

BCS EW

TeliaSonera

Sandviken
(Sweden) –
Sventoji
(Lithuania)

Telecom

Active Cable / Crossed

SWEPOL HVDC SvenskaKraftnät SwedenPoland

Power

Active Cable / Crossed

SWEPOL MCRC SvenskaKraftnät SwedenPoland

Power

Active Cable / Crossed

Lietuvos Energija and Svenska Kraftnät, the Lithuanian and Swedish transmission grid
operators have agreed to launch a feasibility study for a possible interconnecter between the
two countries. SwindLit, the proposed new HVDC submarine power cable would be 350
kilometres in length and carry and transmit 700 to 1,000 MW of energy. The cable will be
commissioned in 2010 at the earliest and will not conflict with the Nord Stream pipelines’
Project.
A telecommunications cable, the DK-RU1 (Albertslund-Kinigisepp), runs parallel to the proposed
alignment of the Nord Stream pipelines for approximately 200 kilometres within the Swedish
EEZ. The distance between the pipelines and the cable is typically 2500 metres. The pipelines’
route will cross this cable in the Danish EEZ only.
There are currently no existing wind farms in the vicinity of the pipelines’ route within the
Swedish EEZ. However, the Swedish authorities intend to designate areas for the exploitation of
wind power in both the EEZ and in Territorial Waters. In 2006, the Swedish County
Administrative Boards (CAB) were asked by the Swedish Energy Agency to propose suitable
(1)

MMT (Marin Mätteknik AB) and DOF Subsea Group. Conceptual construction design – North-European Gas
Pipeline. Volume 24. Environmental Protection. Book 3. Part 1 – Swedish Section.
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areas for wind farms, both onshore and offshore within both territorial waters and the Swedish
EEZ. Special criteria such as water depth were applied to the proposed areas in order to assess
their suitability i.e. water depths greater than 30 metres are not considered. Sites that are
suitable according to the Swedish Energy agency are therefore of national interest for the
development of wind farms are shown in Figure 8.74.

Figure 8.74

(1)

Areas of national interest for wind farms according to the Swedish Energy
Agency, May 2008(1)

Environmental Study – Nord Stream Pipeline in the Swedish EEZ English version December 2007. Areas suitable
for wind farms of national interest (Riksintresse vindbruk) according to Energimyndigheten, May 2008. Blue
coloured areas show depths less than 30 m.
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In the very south-eastern corner of the Swedish EEZ, approximately 100 kilometres south-east
of Gotland, close to the borders of Poland, Lithuania and Latvia, Svenska Petroleum Exploration
AB and its subsidiary Opab are planning to prospect for oil. The survey permit application
process is being handled by Näringsdepartementet. Svenska Petroleum Exploration AB
maintains that there will be no conflict of interest with the Nord Stream pipelines since their area
of licence is far removed from the planned route of the pipelines. The Swedish Geological
Survey has also confirmed this (1). Figure 8.75 illustrates areas of interest for oil prospecting.

Figure 8.75

Areas of Oil Prospecting (2)

(1)

Hans Göran Janson, Swedish Geological Service. Pers comm. September 5, 2007.

(2)

Environmental Study – Nord Stream Pipelines in the Swedish EEZ English version December 2007. Areas of
interest are indicated by a light green colour.
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There are capped drilling wells in the Swedish EEZ and a further 17 abandoned drilling wells
that have not resulted in oil finds. The Swedish Geological Survey maintains that it is unlikely
that the capped wells will be reopened due to the extensive efforts that would be required and
therefore these are considered to be irrelevant in regards to the Nord Stream Project (1).
The area of Sandhammaren in the municipality of Ystad consists of sand of post-glacial origin (2)
and has been designated as a sand-extraction site. This site is located in Swedish Territorial
Waters only a few kilometres offshore. To date, no permit has been granted for sand-extraction
from this site.
According to the Swedish Geological Survey, there are no important sand deposits in the vicinity
of the proposed pipelines’ route and therefore no extraction sites in the Swedish EEZ that would
conflict with the planned Nord Stream pipelines(3) .
Denmark
Several existing power and telecommunications cables connect Denmark with other countries
around the Baltic Sea. Field surveys conducted by MMT and DOF Subsea identified three
cables that will cross the Nord Stream pipelines in the Danish EEZ. These are detailed in Table
8.57.

Table 8.57

List of active cables crossed in the Danish EEZ (4)

Name

Lead owner

Route

Cable
type

Status

DK-RU1

TDC

Karslunde (DEN)-Kingisepp
(RUS)

Telecom

Active Cable /
Crossed

DK - PL 2

TDC

Denmark (Bornholm) –
Poland

Telecom

Active Cable /
Crossed

Denmark (Bornholm) Poland

Telecom

Active Cable /
Crossed

Baltica Seg Polish
1
Telecom

(1)
(2)

Anders Elhammer. Swedish Geological Service. Pers comm.
Reference SGU Yttrande 2001-05-17 “Ansökan om tillstånd enligt kontinentalsockellagen till sandtäkt vid
Sandhammars bank I Ytstad kommun”.

(3)

Anders Elhammer, Swedish Geological Service. Pers comm.

(4)

MMT survey (1st cable survey) was carried out in Oct 2007 - Feb. 2008 and DOF survey (2nd cable survey) was
carried out in June-July 2008.
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In 2007, the Danish Energy Authority (DEA) designated ”areas of interest for offshore wind
power development”. Two of these areas are located on the Rønne Banke which is
approximately 50 kilometres from the pipelines’ route. The areas for the wind farms have not yet
been fixed and are being negotiated but so far, are expected to cover an area of approximately
44 square kilometres. The two designated wind farm areas are not among the high priority areas
for development due to the high estimated costs of developing the wind parks at this location (1).
No offshore pipelines were identified along the Nord Stream pipelines’ route in the Danish EEZ.
However, the Baltic Pipe natural gas pipeline is planned in the project area in Danish waters. A
future crossing point therefore may be anticipated at approximately KP 1125 km in the Danish
EEZ, south-east of Rønne Banke, see Atlas Map IN-1-D.
Aggregate extraction is an important raw-material resource in Denmark accounting for 10
percent to 20 percent of the total raw materials used in the economy. In the area around
Bornholm, 293,887 m3 of aggregate was extracted in 2005 (2).
South-west of Bornholm there are nine areas designated for the extraction of aggregates. The
extraction permits have been updated and are valid for three year periods. They were last
updated in January 2007 (3).Extraction areas west of Bornholm and allowable extractable
amounts for the period 2007 to 2009 are detailed in Table 8.58.

Table 8.58

Extraction Areas and Permitted Amounts West of Bornholm (4)

Extraction areas

Permitted extraction amount (m3)

526 – CA Rønne

30,000

564 – BA Rønne Banke Øst

20,000

526 – JA Rønne Banke Syd

300,000

526 – DA Klintegrund

1,200,000

526 – HA Klintegrund Vest

20,000

526 – EA Bakkegrund Nord

20,000

526 – IA Bakkegrund syd

160,000

564 – AA Adlergrund Øst

150,000

564 – CA Adlergrund Nord

200,000

(1)

Email 6 July 2007 from Mads Rye Sletbjerg, Energistyrelsen, Transport- og Energiministeriet, Denmark

(2)

Råstofproduktion i Danmark. Havområdet 2005. Skov & Naturstyrelsen, Miljøministeriet, 2006.

(3)

Råstofproduktion i Danmark. Havområdet 2005. Skov & Naturstyrelsen, Miljøministeriet, 2006.

(4)

Danish Forest and Nature Agency (Skov- og Naturstyrelsen). www.skovognatur.dk/emne/raastoffer/raastofferhav/
(accessed August 14, 2007).
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It is required by the Danish authorities that all extracted marine sediments are transported to
Bornholm, which leads to an increase in the shipping traffic in the area.
Germany
Corridor routings for service lines, cables and pipelines in German waters have been prepared
by the German planning authorities (The Ministerium für Arbeit und Bau, Raumordnung und
Landesplanung, Mecklenburg-West Pomerania). All future cables and pipelines including those
needed for the Nord Stream Project must be placed within this corridor. Planned offshore wind
farms north and northeast of Rügen will utilise high-voltage cables passing through the
Greifswalden Bodden. The cables will follow the cable corridor outside and within the
Greifswalder Bodden.
Sea charts indicate that there are various cables in the Greifswalder Bodden connecting the
islands, such as Ruden and Vilm to the mainland. The ownership and condition of these cables
is unknown. However in all instances, they are located a significant distance from the pipelines’
route.
West of the Adlergrund two offshore wind farms are planned, Ventotec and Arkona Becken.
With these will be associated cable routings to the shore. These windfarms are located within 25
kilometres of the pipelines’ route. The Ventotec 2 wind farm is located 35 kilometres north-east
of Rügen in Germany at the border between Denmark and Germany and has been granted a
permit covering 80 turbines, farm-internal cables and trafo-station (1). The permit maintains that
the boundary of the wind farm must be a safe distance of 500 metres from cables and/or
pipelines. The wind farm utilises turbines placed on pontoons which will allow the turbines to be
sailed out and anchored (2). Construction is planned to commence in 2010.
Also to be located on the German part of the Adlergrund, 35 kilometres north-east of Rügen, is
the AWE Arkona Becken wind farm (southern farm). This wind farm consists of 80 turbines. The
permit for the construction of this wind farm is only valid on the condition that construction
begins before November 2011 and that a buffer distance of 500 metres must be maintained
between the wind farm and the cables. Infrastructure operators within one nautical mile of its
operations must be notified (3).
Within the eastern part of Greifswalder Bodden there are planned cable routes to connect the
Ventotec 2 and AWE Arkona Becken (southern farm) wind farm with the industrial and

(1)

Bundesamt für Seeschiffahrt und Hydrographie (BSH). Genehmigungsbescheid. May 16, 2007.

(2)

GHF Ventotec. 2007. Pressemitteilung: Genehmigung für Offshore-Wind park Ventotec Ost erteilt, Leer, den 25.
May 2007.

(3)

Bundesamt

für

Seeschiffahrt

und

Hydrographie

/Wind%20farms/index.jsp (accessed August 20, 2007).
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commercial area of Lubmin (1). The cable routes will run parallel on the eastern side of the
pipelines’ route through Boddenrandschwelle and Greifswalder Bodden. To the north of Lubmin,
the pipelines’ route occupies an area of the cable corridor that connects to the offshore wind
farm Ventotec 2.
In German waters there are several designated areas for marine-sediment extraction within 25
kilometres of the pipelines’ route none of which cross the actual proposed route. To date no
extraction permits have been granted for these areas. The German Authority responsible for the
extraction permits is Bergamt Stralsund (2).
Inside Greifswalder Bodden nine kilometres from the pipelines’ route to the north of the
Greifswald Wiek, there is one licensed deposit of marine sediment.

Box 8.53

Values/sensitivities of the offshore industry receptors of Baltic Sea Region

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the
Offshore Industry resources of Baltic Sea Region, highlighting any seasonal variation.

Offshore industry

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Commentary:
Industrial cables and pipelines proposed and in place are considered to be resistant to
change as with the necessary procedures and protocols to be put in place crossing of cables
can be managed and the cables sensitivity is expected to be low

(1)

Bundesamt für Seeschifffahrt und Hydrographie (BSH). http://www.bsh.de/de/index.jsp (accessed August 20,
2008).

(2)

Bundesamt für Seeschifffart und Hydrologie (BSH). Map BSH/M52 – 02.03.2006. Baltic Sea: Platforms, Pipelines,
Cables, Sediment Extraction, Dumping. 2006.
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8.12.6

Military operations
After 1945, the Baltic Sea served as a border between opposing military blocks. The Baltic Sea
was the dividing line between Warsaw Pact nations on one side and members of NATO on the
other. This meant that large areas of territorial waters were restricted as areas of military
importance. The Baltic Sea remains a strategic area today, but more for commercial than
military interests.
These changes to a more commercial focus in the Baltic Sea have led to a downsizing in
national military activities in many of the Baltic countries. There are, however, still frequent
military exercises in the Baltic Sea, both by NATO and the Baltic countries.
The Baltic countries maintain various types of military practice areas at sea. The areas can be
classified according to the nature of their use as shown in Table 8.59. This classification system
is used to describe military practice areas in Atlas Map MI-1.

Table 8.59 Military Practice Areas

ENG

Military practice areas

Definition

Firing danger area

Area, either permanent or temporary, with firing
ranges for bombing, torpedo and missile
exercises

Mine-laying practice and countermeasures area

Area within which the national navies carry out
mine-laying exercises (underwater mines)

Submarine exercise area

Area in which submarine exercises are carried
out. The submarines may be both surfaced or
submerged during exercises.

Air force exercise area

Restricted air space dedicated to air force
exercises. Mariners and fishermen will be alerted
of temporary, potentially hazardous conditions as
a result of military exercises before a military
exercise takes place.

Other exercise area (unclassified)

Military practice area that has not been classified
by the information source, but is either a firing
danger area, a mine-laying practice area or a
submarine exercise area
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The pipelines’ route passes through various military practice areas in the Baltic Sea and these
can be seen in Figure 8.76. Table 8.60 details the military practice areas along the length of the
pipelines’ route and the type of activities conducted for each country.

Table 8.60

Summary of Military practice areas by country

Country

Type of Activity Conducted

Russia

Russia maintains significant military forces and readiness in the
Leningrad Military District with one airborne, one marine and two army
high-readiness formations deployed there. These formations cover the
northern Baltic Sea region. Their objectives are mainly to secure the St.
Petersburg area, Kaliningrad enclave and the important Russian trade
and military routes on the Baltic Sea. The region is one of Russia’s most
important military zones with military practice areas both on land and at
sea (1).

Finland

A number of military areas lie close to the pipelines’ route. Exercises
include target practice, mine-laying practice and submarine exercises.
There are several military areas in the vicinity of the possible pipelines’
route and these can be divided into two types of military practice areas:
restricted areas and target-practice areas. The restricted areas which
are mainly military training areas considered essential to Finnish
national safety matters, are located only in Finnish territorial waters (2) .
The Nord Steam pipelines pass through stretches of target-practice
areas in the Finnish EEZ where mine-laying is practiced and submarine
exercises are held (3).

Sweden

The Swedish Armed Forces have several military practice areas in the
Baltic Sea particularly around Gotland and also along the southern
Swedish (4) coast. Gotland and Fårö to the northeast have traditionally
had military presence including large military areas both onshore and
offshore. The last military activities were stopped in 2005, but the
military practice areas remain. Navy units of the Swedish Armed Forces
are located at the Baltic Sea coast at Karlskrona and Berga/Muskö.

(1)

Fellow Weatherhead Center for International Affairs, Harvard University. NATO and the Northern Baltic Sea
Region. 20 June 2003.

(2)

Finnish Defence Forces. 1995. Report: PEkoul-os:n asiak n:o 19/5.1.a/D/I/3.10.1995. Ampuma-alueet
Suomenlahdella ja Selkämerellä.

(3)

Finnish Defence Forces. 2000. Act on Finland's Territorial Surveillance (755/18.8.2000) and based on it, the
Decree on Territorial Surveillance (971/16.11.2000) and the Decree on the Restricted Areas (1125/14.12.2000).

(4)
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Country

Type of Activity Conducted

Denmark

The Nord Stream pipeline passes through approximately 21 km of firing
danger areas for the preferred route north of Bornholm in Denmark’s
territorial waters and EEZ. A small part of a firing danger area at the
southern tip of Bornholm is used as deep bomb practice area, but it is
far from the pipelines’ route.
The firing danger areas are used by the Danish Armed Forces and the
Danish Home Guard and firing can occur 24 hours a day.
The Naval District Bornholm is the local authority on behalf of the Danish
Navy for these areas and is also responsible for informing the public,
either by signs or via radio announcements when the firing danger areas
are active. When the military practice areas around Bornholm are active,
ships are to avoid these areas (1)
The pipelines’ route passes through military practice areas and air force
exercise areas in the German EEZ and territorial waters around Rügen.
Submarine and firing practice areas are also present in the sea area
around Rügen, but they are not passed through by any proposed route
of the Nord Stream pipeline (2).

Germany

(1)

Søværnet.

Bornholm

Marine

Distrikt.

Military

practice

areas

around

Bornholm.

http://forsvaret.dk/BHM/Skydeadvarsler/Skyde+områder/ (accessed August 2008).
(2)

Bundesamt für Seeschifffahrt und Hydrographie (BSH). Sea Chart over the Bal-tic Sea: Maritime and Military
Features.http://www.bsh.de/en/Marine%20uses/Industry/CONTIS%20maps/BalticSeaMaritimeFeaturesAndDefens
e.pdf (accessed September 2007).
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Box 8.54

Values/sensitivities of the Military operations receptors of Baltic Sea Region

Various criteria are used to determine the value/sensitivity of a resource or receptor
including, amongst others, resistance to change, adaptability and rarity (refer to Section 7.5
for further explanation). The matrix below details the value/sensitivity allocated to the Military
operations resources of the Baltic Sea region, highlighting any seasonal variation.

Military Operations

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Commentary:
Military operations are highly adaptable because they can be planned to avoid Project
related activities. Due to this adaptability the receptors related to military operations are
considered to be of low sensitivity

8.12.7

Chemical and conventional munitions
The Baltic Sea is a site of significant strategic naval importance. This was especially the case
during World War I (WWI) and World War II (WWII) where sea mines were used extensively
together with other munitions like depth charges, torpedoes, air bombs and grenades. Also,
historically, the dumping of munitions at sea has been a convenient means of disposing of
munitions that no longer have any military value. The Baltic Sea has been used as a dumping
ground for conventional and chemical munitions during and subsequent to both WWI and WWII.
This section provides background information on the types of conventional and chemical
munitions that have been dumped in the Baltic Sea and presents the munitions finds from the
munitions screening surveys that have been undertaken by Nord Stream.
Conventional munitions
Conventional munitions refer to munitions that do not have chemical, biological or nuclear
elements. Conventional munitions found in the Baltic Sea region today include:

ENG



Mines (see Box 8.55 for types of mines)



Depth charges
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Submarine combating rockets



Torpedoes and grenades



Aerial bombs

In addition, live munitions are currently used during naval training exercises. These munitions
include artillery ammunition of varying calibre and munitions containing firing mechanisms, but
no explosives. Parachute flares, distress signal rockets and smoke signal containers are also
used and all can be found in the vicinity of practice areas (for more information see Section
8.12.6, Military Operations).
The Baltic Sea was intensively mined during both WWI and WWII. The estimated number of
mines laid in the entire Baltic Sea is thought to be between 100,000 and 150,000. Of these
35,000 to 50,000 were swept and have been accounted for. Figure 8.77 shows the known mine
deployment areas and dumpsites for chemical munitions in the Baltic Sea.
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Munitions locations
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Box 8.55

Types of Mines

Anchored contact mines were the predominant type of WW II mines, but magnetic and
acoustic types were also used. Anchored contact mines had two methods for detonating the
charge electromechanical and mechanical.
Mechanical mines were detonated when the mine was moved and a lead pendulum was
dislodged. A spring actuated device then triggered the mine. Some of the electromechanical
mines also had mechanical horns that closed the detonation circuit.
Horned mines were electromechanical and were triggered by the so-called ”Hertz” device. This
device worked on the principle that when a lead horn was bent an acid filled glass ampoule
contained within it broke and a simple battery was created. The resultant electric current
triggered the detonator in the mine. Horned mines could also have surface antennas attached to
the Hertz devices. These were typically lengths of rope suspended by a float. When a passing
ship was fouled in the rope the mine was pulled toward the vessel where the horn was bent and
the mine detonated.
Mines deployed for anti-submarine purposes had several types of activation antenna
developed. Some of them were based on galvanic currents and were made of copper wire and
copper buoys. When a steel structure touched the copper antenna, a galvanic cell was formed
and the resulting electrical current triggered a relay that detonated the mine. Copper antennas
could be deployed vertically in the water column thus ensnaring submarines at varying depths.
Anti-sweep on-rope detonation triggers were installed on the mine mooring wires. When a
submarine or any mine sweeping equipment touched and pulled the mooring wire the trigger
moved upwards and closed an electric circuit, which detonated the mine.
Chemical Munitions
Chemical munitions refer to chemical warfare agents (CWA) as well as their containers and
explosives found inside the containers. Chemical warfare agents found in the Baltic Sea include
mustard gas, Clark I and II, Adamsite, arsenicals, tabun, chloroacetophenone, Lewisite, tear gas
and phosgene. Mustard gas accounts for the largest proportion of warfare agents dumped.
Fisherman occasionally find yellow or brown lumps of mustard gas in their fish catch. The lumps
often have a clay-like constancy with surfaces oxidised to a solid state, hence they can be
preserved for a long period of time (see Figure 8.78). Mustard gas is a blister gas that causes
blisters on exposed skin. Adamsite irritates the nose and throat, phosgene irritates lungs, tabun
is a nerve gas, and chloroacetophenone is a tear gas. The warfare agents are usually contained
in medium-calibre rounds, jumping bombs and containers or cans.
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Figure 8.78

Mustard Gas Fragment (1)

Following the end of the Second World War Germany’s approximately 65,000 tonnes stockpiled
Chemical Warfare Agents (CWA) munitions were ordered to be destroyed by the Allied forces.
This was a direct result of the Potsdam Conferences in 1945. The Bornholm basin in the Baltic
Sea was chosen as the deepest location (100 metres) near the German harbour from where the
munitions were shipped out, and consequently this area received more than half of Germany’s
CWA arsenal. Approximately 11,000 tonnes of active CWA chemical substances (2) were
dumped. Dumping also took place south-east of Gotland in Lillebelt and in Skagerrak. It is
estimated that 1,000 tonnes of CWA was dumped at the site in Gotland. All CWA were dumped
without detonators. Figure 8.79 shows the dump sites of chemical munitions.

(1)

Iver C. Weilbach & Co. A/S. 2007. The Danish Fishery Yearbook 2007.

(2)

Helsinki Commission. 1995. Final Report of the ad hoc Working Group on Dumped Chemical Munition.
http://www.helcom.fi/stc/files/Publications/OtherPublications/CHEMUFinalReport1995.pdf (accessed August 8,
2008).
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Figure 8.79

Dump sites of Chemical Munitions (1),(2)

The primary designated dumping site has a radius of 3 nautical miles, is located in the Bornholm
basin (area B). The Bornholm dumping site covers an area of 99 square kilometres and its
centre coordinates are 55oE21"N and 15oE37'02"E. However, not all CWA was dumped at the
designated site, hence a secondary, and more realistic dump site is found roughly at 55º10"N to
55º23"N and 15º24"E to 15º55"E, covering 892 square kilometres, the red area in Figure 8.79.
The dumping zone west of Bornholm is less well described. The dumping here was conducted
by the United Kingdom and very little information is known about the dumping sites. The yellow
box indicates the risk area in the Bornholm basin covering more than 9000 square kilometres
and has been expanded with the likely sail routes of the ships conducting the dumping and
assuming en route dumping (3).

(1)

Helsinki Commission. 2002. Response Manual, Vol. 2 Chapter 6 - Amendment No. 27/02/03.

(2)

Explanation: CWA dumping areas. A is the Gotland dump site; B is the Bornholm dump site; C is the Lillebelt
dump site; D & E are the Skagerrak dump sites.

(3)

Sanderson H and Fauser P. 2008. Historical and qualitative analysis of the state and impact of dumped chemical
warfare agents in the Bornholm basin from 1947 - 2008.
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Fishing and anchoring is prohibited within the actual dumpsite, while fishing activities in the risk
areas must meet with standards regarding cleaning facilities for contaminated fishing gear and
provision of specific first aid equipment on board fishing vessels. Since the 1960’s the Bornholm
Marine District have registered the catch of munitions from the Bornholm area. Figure 8.80
shows the numbers of chemical munitions that fishermen have found in the years from 1979 to
2006.
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Figure 8.80

Chemical Warfare finds by Fishermen 1979-2006 (1)

Chemical munitions have been lying on the seabed and in the sediment of the Baltic Sea for
more than sixty years. During this period there would have been differing levels of corrosion of
the shells. Corrosion of the shells and the resultant release of the toxic chemicals into the
marine environment is still poorly understood. There have been cases of shells that have leaked
their content whereas others may still be intact (see Figure 8.81 for a corroded shell).

(1)

ENG

Admiral Danish Fleet. 2007. Bornholm Marine District.
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Figure 8.81

Corroded Munitions (1)

The ratio between corroded and empty munitions versus intact munitions is not known, however
it is clear that oxygen is needed for corrosion of the shell casings, and that munitions situated in
hypoxic (2) sediments will be better conserved than munitions exposed to oxygen in either
sediments or water. Hence, the ratio of corroded and potential empty munitions versus intact
potential full munitions is to a large extent the ratio of the munitions above and below
sediment (3).
Survey Approach and Studies
In order to ensure a munitions free pipeline corridor, Nord Stream has carried out extensive
survey work. The surveys have been conducted in several phases and executed by three
different independent contractors: PeterGaz, Fugro Osae and Marin Mätteknik AB. The following
surveys have been carried out over the last four years, the boxes below (see Box 8.56,

(1)

Iver C. Weilbach & Co. 2007. The Danish Fishery Yearbook 2007.

(2)

Hypoxic’ refers to very low levels of oxygen (trace amounts). ‘Anoxic’ refers to a complete absence of oxygen.

(3)

Sanderson H and Fauser P. 2008. Historical and qualitative analysis of the state and impact of dumped chemical
warfare agents in the Bornholm basin from 1947 - 2008.
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Box 8.57 and Box 8.58) provide an overview of the surveys undertaken, their programmes and
the equipment used by each contractor.

Box 8.56

PeterGaz survey program and equipment (2005-2007)

Program
2005: General reconnaissance geophysical survey to support initial route selection. Evaluation
and interpretation of seabed morphology and objects located within a nominal 2 kilometer wide
corridor including landfalls (approximately 17,000 line kilometres).
2006: Detailed geophysical survey to provide more resolute seabed topography (2 by 2 m DTM)
and to identify objects in a 180 metre wide corridor centered on the selected ”conceptual”
pipelines’ route followed by visual inspections of selected objects within two 40 metre corridors
(approximately 5,000 line kilometres).
2006: Detailed geotechnical survey (subcontracted to Fugro) to provide the engineering design
parameters of the near surface soils (up to 5 metre sub seabed). Investigation included
approximately 260 seabed cores, 510 cone penetrometer tests and 90 T-bar tests.
2007: Detailed munitions screening and engineering surveys of a 250 m corridor centered on
the selected pipelines’ route within the Russian sector (approximately 800 line kilometres).
Equipment used
Multibeam:


High to very high resolution seabed mapping system



Detailed picture of the sea floor morphology and objects lying on the seabed

Side scan sonar (100/300 kHz):


Detailed picture of the sea floor morphology and objects lying on the seabed

Sub-bottom profiler:


Mapping of geological layers below the seabed

Single magnetometer (Caesium and Overhauser):


Identification of ferrous objects

ROV (remotely operated vehicle):


ENG

Inspection with underwater cameras
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Box 8.57

Fugro Osae program and equipment (2007)

Program
2007: Detailed nearshore survey in Germany to complement and extend the Peter Gaz survey
coverage (approximately 800 line kilometres).
Equipment used
Multibeam:


Very high resolution dual head seabed mapping system

Side scan sonar (Dual frequency 100/500 kHz) Magnetometer (Overhauser)
Sub-bottom profiler: (2 to 7 kHz chirp and Boomer)

ENG
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Box 8.58

Marin Mätteknik AB

(1)

Program
2007: Reconnaissance geophysical survey to evaluate route alternatives in the Bornholm area
(approximately 4,500 line kilometres)
Equipment
Multibeam echo sounder: High to very high resolution seabed mapping system
Side scan sonar: 100/500 kHz dual frequency
Magnetometer passes along survey lines: (Caesium) with a line spacing of 180 m
Sub-bottom profiler: (Chirp and sparker) Mapping of geological layers below the seabed
Program 2007–2008
Munitions screening and detailed engineering surveys (approximately 13,300 line kilometres of
geophysical survey and 6,400 line kilometres of gradiometer survey)
Equipment
Multibeam Echo Sounder: High to very high resolution seabed mapping system.
Side scan sonar: high resolution simultaneous 300/600 kHz dual frequency; 50 metre line
spacing
Single magnetometer (Caesium and Overhauser): For identification of ferrous objects
Gradiometer array: ROV mounted Innovatum gradiometer array. Specially developed array of
12 magnetometres surveying a 7.5 metre corridor in a single pass. Two passes were performed
in each pipelines’ route to establish the 15 metre installation corridor centred on both pipelines’
route.
ROV video inspection: Video inspection of objects of significance within two 50 metre wide
corridors
Cable surveys (Innovatum/TSS440): ROV based magnetometer surveys of cable alignments

(1)

Nord Stream AG. 2008. Munitions Expert Identification Review. Nord Stream Report No. G-EN-SUR-RPT-108UXOC1400-C.
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Box 8.59

Marin Mätteknik AB

(1)

Munitions screening procedure
Stage 1: Geophysical investigation: Principally a combination of very high resolution side scan
sonar investigations and towed magnetometer. Complemented through correlation with the
previous PeterGaz data and historical information on the mine deployment areas.
Object location through detailed side scan sonar survey: 3 lines at 50 metre spacing providing
300% coverage of the central 100 metres with 600 kHz, coverage decreasing to 200% to 75
metre offset and 100% to 125 metre offset.
Target interpretation is supported through verification of multiple layers of coverage.
Survey targets were mapped according to the following criteria:


Obvious objects and debris



Discrete objects/boulders and boulder fields



Magnetometer targets, mapped by their location along the survey lines with crossverification to side scan sonar targets

Stage 2: Gradiometer survey: ROV mounted magnetometer array is used to provide a ”terrain
model” of field gradient within a 15 metre wide installation corridor for detection of ferrous
objects.


Verification against previously identified objects to establish reliability of positioning



Verification of the gradiometer data against test objects

Stage 3: Visual inspections: All targets located within the final installation corridors (15 m), and
selected targets of potential anthropogenic origin with in the security corridor (50 m). All
identified targets of potential cultural interest are also inspected.
Stage 4: Classification: This stage has two phases, the initial offshore evaluation and then the
onshore verification by three marine warfare experts. It is only at this final verification stage that
targets are to be conclusively identified as munitions or munitions related.


All targets were interpreted and where appropriate they were identified as mines, munitions
or munitions related.



All targets were mapped as debris or have a description indicating them as being man
made objects.

Box 8.59 outlines the coverage of the different phases of the munitions screening survey. The
corridors are established based on the following:
(1)

Nord Stream AG. 2008. Munitions Expert Identification Review. Nord Stream Report No. G-EN-SUR-RPT-108UXOC1400-C.
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The 50 metre security corridor (visual inspection corridor for munitions) is defined by
engineering analyses that have assessed the effects of underwater explosions on the
pipeline (Effects of Underwater Explosions G-EN-PIE-REP-102-00072528). These analyses
were subsequently verified by DnV.



The 15 metre installation corridor (gradiometer survey) is defined by the installation
tolerance for the pipeline during pipelay which is specified at +/- 7.5 metre.

Results from munitions screening survey 2007/2008
Several mines have been positively identified in the Sweden, Denmark and Finland. These will
be cleared, before the pipeline can be laid (see Table 8.61).

Table 8.61

Results from munitions screening survey
Finland Sweden

Denmark

Germany

Russia

Visually
Inspected

1174

433

153

82

Actual
Munitions

31

1

3 (Chemical
Munitions)

0

Munitions screening
currently being
carried out

Experts were used to assess the process to be followed for each of the objects found. The
experts have a naval background and have been involved with mine clearance and counter
measures. Experts were carefully selected from Finland, Denmark and Sweden. The experts
and their names and titles are listed below:


Swedish Expert: Eugen Charysczak, Lt. Colonel (Ret.)



Danish Expert: Commander Lars Møller Pedersen, Head of Danish Fleet Ordnance
Demolition



Finnish Expert: Commander Ret. Mr. Matti Puoskari

Figure 8.82 outlines each of the finds in the Gulf of Finland together with an assessment of the
type of mine and expected charge as evaluated independently by the munitions experts. During
the development of the munitions clearance plan further expert evaluation will be required to
resolve inconsistencies. Figure 8.83 illustrates the correlation between some the observed
mines and technical documentation.

ENG
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Figure 8.82

Munitions finds in the Gulf of Finland
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Figure 8.83
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Correlation between the observed mines and technical documentation
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Box 8.60

Overview of results from Munitions Surveys (Parties of Origin)

Finland: 31 Munitions
During the review and evaluation of the targets in the Gulf of Finland twenty-four mines, one
possible mine, two possible air dropped depth charges and two SPB D Obstructer Mines have
been found. None appear to have been recently disturbed by underwater currents or affected by
bottom trawling.
There are no indications of any munitions buried in the seabed sediments. In the Gulf of Finland,
the mines are typically found resting on soft sediments, usually on a mound of material within a
shallow scoured hollow. This potentially indicates low velocity seabed currents and limited
sedimentation.
Sweden : 1 Munition
Following analysis of the data from Sweden one mine was found. The mine has been positively
identified as a German EMA First World War mine. One heavily corroded tail-cone for air bomb
was also found however, it contains no explosives and is therefore of no concern. However, side
scan sonar data suggests possible buried objects interpreted as linear arrays that cross the
route corridor. These linear alignments were located in the same area where the mine was
found and were inspected by the ROV. However no objects were visible on the seabed. Based
on previous experience these buried objects are most probably sunken mine anchors. Further
gradiometer survey is planned to be performed during the anchor corridor survey.
Denmark: 3 Chemical Munitions
The objects found have been classified as:


A German chemical 250 mustard gas bomb 17 m from the pipelines’ route



A fuse of a chemical bomb 16 m from the pipelines’ route



The bomb tail of a German chemical mustard gas bomb 19 m from the pipelines’ route

Germany: 0 Munitions
No munitions related objects were identified in the German Territorial or EEZ waters.

All identified munitions can be seen in Atlas Maps MU-2, MU-3 and MU-4.
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Chemical Munitions Investigations
In addition to surveying for conventional munitions, Nord Stream commissioned a survey of
chemical munitions in the Bornholm area in Spring 2008. This survey was conducted in order to
evaluate the potential for contamination caused by the remains of chemical warfare agents. A
soil sampling survey was undertaken along the section of the pipelines’ route passing to the
west of the Bornholm chemical munitions dump site. The investigation is described below.
Soil samples along the route section in Denmark
Sampling was carried out in late May 2008. Sediment samples for chemical analyses were
taken with a Haps core sampler at 35 stations along the planned pipelines’ route passing east
and south of the island of Bornholm as shown in Figure 8.84.

Figure 8.84

(1)

ENG

Sampling stations along the S-route near Bornholm (1)

Sampling Stations May 2008, Nord Stream.
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A total of 95 sediment samples and eleven porewater samples were collected for chemical
analyses. At all stations two samples were taken from the upper five cm of the core. At 10
positions four stations were sampled perpendicular to the pipelines’ route where two samples
were taken from the middle and two samples from the bottom of the core. The distance of these
perpendicular stations was 500 metres north, 250 metres north, 250 metres south and 500
metres south of the main sampling station.
Each sample was equally divided and marked with A and B. The samples were frozen
immediately after sampling. Samples labelled A were analysed by the Danish National
Environmental Research Institute (NERI), while B were analysed by the Finnish Institute for
Verification of the Chemical Weapons Convention Finland (VERIFIN)(1).
Data Analysis and Results of Chemical Munitions Survey
VERIFIN and NERI used different methodologies to carry out the chemical analysis both of
which are discussed in a report produced by VERIFIN (2). The compounds sampled for are
outlined in Table 8.62. VERIFIN results show that very few stations have detectable levels of
substances from chemicals present in dumped munitions (Adamsite, Clark I, Triphenylarsine
and Phenyldichloroarsine), and that those substances that were detected have very low levels
present. The NERI analysis showed more samples with content of Clark I, triphenylarsine and
phenyldichloroarsine, than the VERIFIN analysis. Also low concentrations of Clark I,
triphenylarsine and phenyldichloroarsine (0.002 mg/l) were found by NERI in some of the
porewater samples.
In general the concentrations of chemical substances associated with chemical munitions were
found to be low in both the sediment samples and porewater samples analysed by NERI and
VERIFIN.

(1)

Bossi R, Krongaard T and Christoffersen C. 2008. Nord Stream Offshore Pipelines through the Baltic Sea.
Analysis of arsenic compounds in sediment samples and sediment pore water samples from the Baltic Sea. NERI
Technical Report, October 2008.

(2)

Finnish Institute for Verification of the Chemical Weapons Convention (VERIFIN). October 2008. Nord Stream
Offshore Pipelines through the Baltic Sea. Analysis of Sea-dumped Chemical Warfare Agents in Sediment and
Pore water Samples. - Discussion of the results of presented in report VER-MS-0162.
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Table 8.62

Substances analysed in connection with investigations of dumped chemical
munitions in sediment and porewater (1) (2)

Chemical

CAS number

Intact chemicals
Sulphur mustard gas

505-60-2

Adamsite

578-94-9

Clark I

712-48-1

Triphenylarsine

603-32-7

Α-Chloroacetophenone

532-27-4

Tabun

77-81-6

Lewisite I

541-25-3

Lewisite II

40334-69-8

Phenyldichloroarsine

696-28-6

Degradation products and derivatives
Arsenic compounds

Total arsenic (Astotal), Sum of arsenite
(As(III),) Arsenate (As(V)), Monomethylarsonic acid, Dimethylarsonic acid, Trimethylarsine oxide, Tetramethylarsonium ion,
Arsenobetaine

NERI and VERIFIN both analysed sediments (sediments are presented in Table 8.63) and pore
water (porewater samples are presented in Table 8.64) from the same samples. Each of the
sediment or pore water sample names is listed in the far left of their respective tables. The
results of both analyses are presented side by side (VERIFIN/NERI). Predominantly, the levels
of the respective chemical were found to be below the level of detection and in the table this is
denoted by a “-“ or by “-/-“where results from both campaigns are below these levels. The
detection limit is outlined in the last row of the table. This detection level is different for each of
the chemicals being investigated. The levels of contaminants found are in most cases slightly
higher than the detection limits.

(1)

Bossi R, Krongaard T and Christoffersen C. 2008. Nord Stream Offshore Pipelines through the Baltic Sea.
Analysis of arsenic compounds in sediment samples and sediment pore water samples from the Baltic Sea.

(2)

Finnish Institute for Verification of the Chemical Weapons Convention (VERIFIN). October 2008. Nord Stream
Offshore Pipelines through the Baltic Sea. Chemical analysis of Sea-dumped Chemical Warfare Agents in
Sediment and Pore Water Samples. Samples. - Discussion of the results of presented in report VER-MS-0162.
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-/-

0.0017/-

0.200/-

0.0014/-/-/-/-/-

S15

S16

S16 (250S)

S16 (250N)

S16 (500S)

S16 (500N)

S16 (10-15 cm)

S16 (15-20 cm)

(2)

-/0.006

-/0.007

-/0.008

-/0.020

-/0.014

0.0025/0.051

-/0.013

-/-

-/0.008

-/0.008

-/0.028

-/0.041

-/-

-/-

-/-

-/-

-/-

-/0.034

-/0.029

Clark I
(mg/kg DM)

-/-

-/-

-/0.017

-/0.012

-/-

-/-

-/-

-/-

-/-

-/-

-/-

-/-

-/-

-/-

-/-

0.0026/-

-/-

-/-

-/-

Triphenylarsine
(mg/kg DM)

-/0.006

-/0.027

-/0.019

-/0.036

0.00183/0.013

0.0096/0.606

0.0023/0.014

-/0.006

-/-

-/0.009

-/0.027

-/0.051

-/0.032

-/-

-/0.101

-/-

-/0.051

-/0.044

-/0.028

Phenyldichloroarsine
(mg/kg DM)

Warfare Agents in Sediment and Pore Water Samples.
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Finnish Institute for Verification of the Chemical Weapons Convention (VERIFIN). 2008. Nord Stream Offshore Pipelines through the Baltic Sea. Chemical analysis of Sea-dumped Chemical

samples from the Baltic Sea.NERI Technical Report, October 2008.

Bossi R, Krongaard T and Christoffersen C. 2008. Nord Stream Offshore Pipelines through the Baltic Sea. Analysis of arsenic compounds in sediment samples and sediment pore water

-/-

S14

(1)

0.0024/-

S13

-/-

S12

S12 (500N)

-/-

0.010/-

S9

-/-

-/-

S8

S12 (500S)

-/-

S5 (500N)

-/-

-/-

S5 (500S)

S12 (250N)

-/-

S5 (250N)

Adamsite
(mg/kg DM)

Chemicals present in sediment samples from both NERI and Verifin analysis(1),(2)

Sediment sample (1)

Table 8.63

Sediment sample (1)

-/-/0.025

-/0.026

-/0.025

-/-

-/-

-/-

-/-

-/-

-/0.007

-/0.027

-/0.028

-/0.35

-/0.44

-/0.043

-/0.046

Phenyldichloroarsine
(mg/kg DM)

0.0019/-/0.020

-/-

-/0.010

Triphenylarsine
(mg/kg DM)

-/-

-/0.023

-/-

Clark I
(mg/kg DM)

S19 (250S)
-/-

-/0.015

-/-

Adamsite
(mg/kg DM)

S19 (250N)
-/-

-/-

-/0.028

S19 (500S)
-/-

-/0.009

-/0.043

S19 (500N)
-/-

-/0.009

-/-

S20
-/-

-/-

-/0.098

-/-

S21

-/0.007

-/-

-/0.011

-/0.023

S22
-/-

-/0.032

-/-

-/0.010

-/0.034

S22 (250S)
-/-

-/0.010

-/-

-/0.007

-/-

S22 (250N)
-/-

-/0.009

-/-

-/0.008

0.0032/-

S22 (500S)
-/-

-/-

-/-

S17

S22 (500N)

-/-

-/-

S18

S23

-/-

S19

S25

-/-

-/0.009
-/-

-/0.008

-/0.008
-/0.007

-/-

-/0.008

-/-/-

-/0.008

-/-

-/0.010

-/-

S25 (500S)

-/-

-/0.008

-/-

-/-

-/0.007

S26

-/-

-/0.008

-/0.008

-/0.007

-/0.007

S27

-/-

-/-

-/-

-/0.015

-/-

S29

-/-

-/0.006

-/-

-/-

S29 (250N)

-/-

-/0.008

S25 (250S)

S29 (500S)

-/-

S25 (250N)

S30
810
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Below detection limit

-:

Station S16 located 250 metres south of the pipelines’ route.

Station S33, sediment sample analyzed from 9-14 depth

S16 (250S):

S33 (9-14 cm):

S16: Station S16 located at the pipelines’ route.

Detection limit

DL:

-/0.0012/0.006

Analysed by Verifin/Analysed by NERI

-/-

All other stations/samples

-/-/0.006

0.0025/0.051:

-/-

S34

0.0008/0.200

-/-

S33 (9-14 cm)

-/0.010

Surface sediment sample from 0-5 cm depth.

-/-

S33 (500N)

-/0.007

(1):

-/-

S33 (250S)

-/0.007

Clark I
(mg/kg DM)

DL

-/-

Adamsite
(mg/kg DM)

S31

Sediment sample (1)

0.0021/0.006

-/-

-/-

-/0.005

-/0.007

-/-

-/-

Triphenylarsine
(mg/kg DM)

0.0011/0.006

-/-

-/-

-/-

-/-

-/0.008

-/0.009

Phenyldichloroarsine
(mg/kg DM)

811

812

Table 8.64

Chemicals present in porewater samples (1),(2)

Pore water
sample

Adamsite
(mg/l)

Clark I
(mg/l)

Triphenylarsine
(mg/l)

Phenyldichloroarsine
(mg/l)

S22

-/-

-/0.002

-/0.002

-/0.002

S25

-/-

-/0.002

-/0.002

-/0.002

S29

-/-

-/0.002

-/-

-/-

All other
stations/samples

-/-

-/-

-/-

-/-

0.016/0.020

0.0200.023/0.00041

0.020/0.00035

0.020/0.00051

DL

-/0.002: Analysed by Verifin/Analysed by NERI
DL:

Detection limit

-:

Below detection limit

The total content of arsenic compounds (Total arsenic (Astotal), made up of the sum of arsenite
(As(III)), Arsenate (As(V)), Monomethylarsonic acid, Dimethylarsonic acid, Trimethylarsine
oxide, Tetramethylarsonium ion and Arsenobetaine was 7 – 10 mg/kg DM, compared to 25
mg/kg (average) found in the Bornholm Area (3). Only NERI analysed the content of arsenic
compounds. The resulting concentrations of arsenic compounds measured along the pipelines’
route do not correlate with total chemical munitions, therefore the predominant part of the
arsenic compounds in the sediment has other anthropogenic and natural sources than the
dumped chemical munitions (4)
.

(1)

Bossi R, Krongaard T and Christoffersen C. 2008. Nord Stream Offshore Pipelines through the Baltic Sea.
Analysis of arsenic compounds in sediment samples and sediment pore water samples from the Baltic Sea. NERI
Technical Report. October 2008.

(2)

Finnish Institute for Verification of the Chemical Weapons Convention (VERIFIN). 2008. Nord Stream Offshore
Pipelines through the Baltic Sea. Chemical analysis of Sea-dumped Chemical Warfare Agents in Sediment and
Pore Water Samples.

(3)

Garnaga G., Wyse E, Azemand S, Stanekvicius A and de Mora S. 2006. Arsenic in sediments from the
southeastern Baltic Sea.

(4)

Sanderson H and Fauser P. 2008. Summary of NERI generated chemical warfare agent (CWA) analytical data in
a risk context towards the fish community from construction of the planned Nord Stream offshore pipelines through
risk area 3 (S-route) in the Baltic Sea. National Environmental Research Institute (NERI).
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Conclusions of Chemical Surveys
Results of VERIFIN’s analyses concludes that very few stations along the pipelines’ route near
Bornholm have content of substances from chemical dumped munition (Adamsite, Clark I,
Triphenylarsine and Phenyldichloroarsine), and when present concentrations are very low. All
other substances tested for during the analyses were present in concentrations below the limits
of detection.
Results from the samples analysed by NERI showed a higher number of samples containing
Clark I, triphenylarsine and phenyldichloroarsine than identified in the VERIFIN analyses.
Furthermore, NERI found low content of Clark I, triphenylarsine and phenyldichloroarsine (0.002
mg/l) in some of the pore water samples.

8.12.8

Other survey objects
During the surveys described above, various additional items of debris were observed on the
seabed. Of these items, barrels are of particular relevance because they potentially contain
substances that are harmful to the environment. Although many of the barrels are considerably
corroded and therefore have already had their contents leached into the surrounding seawater
and seabed, there is still the possibility that Project construction and maintenance activities will
accelerate this process by disturbing the containers.
In total, munitions surveys revealed 27 barrels along the pipelines’ route in the Finnish EEZ, 16
barrels in the Swedish EEZ, and one possible barrel in the Danish EEZ. No barrels were
identified in the German EEZ. There is as yet no data for the Russian EEZ. The barrels
observed are in variously advanced states of decay, meaning that the contents of many have
already been exposed to the sea environment. Observed barrels can be categorised into four
groups:


Category 1: fully open, damaged drums that contain materials only in a solid form



Category 2: open drums with solid material inside



Category 3: drums with open cap-hole



Category 4: drums with no openings

Of these barrels, those containers falling in categories 3 and 4 pose the most environmental risk
as their contents have yet to be fully exposed to the underwater environment of the Baltic deal.
In addition, it is very difficult to assess their contents. However, all barrels will be avoided during
the pipeline construction process, meaning that they are likely to pose a negligible
environmental and social risk as a result of the Project.
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