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Introduction

The Eastern Gulf of Finland is a transbound-
ary marine area in the Baltic Sea, shared by 
Finland and Russia. The HELCOM Baltic 
Sea Action Plan along with EU, Finnish and 
Russian legislation requires both countries to 
identify and assess the state of the marine en-
vironment in the Gulf of Finland. These ap-
point the need for shared knowledge on the 
marine environment, its state, physical char-
acteristics and distribution of habitats among 
others. 
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Project
 
The study was a part of ENPI CBC funded Finnish-Russian co-operation project, the 
TOPCONS (2012-2014). Project aimed to develop innovative spatial tools for the re-
gional planning of the sea areas in the Gulf of Finland, the Baltic Sea. The project pro-
duced methodology and tools to map the locations of the most diverse and sensitive 
marine areas. These will help the society when striving for the sustainable consolidation 
of human activities and the marine nature values. The TOPCONS was implemented in 
close relationship to the Finnish Inventory Programme for the Underwater Marine En-
vironment (VELMU).

Figure 2. The field surveys include both geological and biological methods from shore to offshore 
areas. Field surveys have been conducted in Finnish and Russian waters

Ecosystem based management (ESBM) re-
quires accessible and reliable information 
concerning the state, species distributions and 
physical characteristics of coastal and marine 
environment. However this type of marine 
environmental data is often fragmeted and 
uneven. Here we have produced new spatial 
knowledge on marine environmental charac-
teristics by studying broad scale geo-bio in-
teractions in a fragmented seafloor area, the 
Eastern Gulf of Finland 

Methods

We collected geological, hydrographical and 
biological data from the transboundary study 
area and used a bottom-up approach to iden-
tify relationships between abiotic character-
istics and benthic assemblages occupying a 
heterogeneous shelf area (Fig. 1, Fig 2.). The 
statistical analyses were run with PRIMER 
software (Clarke & Gorley, 2006). The BEST 
and LINKTREE tools were used to identify the 
primary environmental parameters and their 
cut-off values respectively. Statistical analy-
ses were run a combined dataset that includes 
more than 200 benthic sites from the Finnish 
and Russian area from the years 2009-2012. 
Before the actual analysis the correlations of 
the environmental variables were studied and 
only the variables that were not auto-correlat-
ed were included in the analysis.

Figure 1. The Eastern Gulf of Finland is part of the northern Baltic Sea, and represents the transboundary 
marine area between Finland and Russia.

Table 1. The benthic marine landscapes and their characteristics.

Group Characteristics Similarity Key species Nbr. of species
B2 Low salinity, Flat 32 % oligochaeta 7
C1 Low salinity, Substrates (10 km) ≤ 4 63 % Dreissena polymoprha 7
D1 D combined:  

Low salinity, Substrates (10 km) > 4 63 % oligochaeta 2
D2 
E1 Brackish, Mosaic of islands 30 % chironomidae 4
F1 Brackish, Shallow 31 % Dreissena polymoprha 6

H1 Brackish I (S 2.25-3.58‰),        
Depth 7.5 -17.9 m 35 % chironomidae 4

I2 IJ combined:  
Brackish II (S > 3.58‰),             
Depth 7.5 -17.9 m

48 % oligochaeta 7J1
J2
K2 Brackish, Depth 17.9 – 22 m 53 % Marenzelleria spp 7

L1 Brackish, Depth ≥ 22 m,                
not Complex topography 44 % Marenzelleria spp. 5

N1 Brackish, Depth 22 – 24.8 m,      
Complex topography (10 km) 64 % Marenzelleria spp. 5

N2
N2Q combined:  
Brackish, Depth > 24.8 m,                 
Complex topography (10 km)

60 % Marenzelleria spp. 3
P1
P2
Q1
Q2

Results and discussion

Depth, salinity, archipelago gradient and phys-
ical complexity of the seabed accounted for 59 
% of the variation in zoobenthos assemblages. 
Statistical analysis of specific zoobenthic as-
semblages allowed us to designate 11 broad 
scale marine habitats, i.e. benthic marine 
landscapes that resembled each other by their 
geological and hydrographical characteristics. 
The approach quantitatively characterizes ma-
rine benthic environments for marine spatial 
planning. Here they demonstrate that physi-
cal complexity of the seafloor and archipelago 
gradient should be considered in broad scale 
habitat mapping and marine spatial planning. 
Physical complexity is potentially connected 
with habitat diversity and active processes 
like sediment transport, which together, im-
pact biodiversity. This kind of regional scale 
spatial information on environmental param-
eters is critical to ESBM of marine areas. 

 Figure 3. The benthic marine landscapes of the Eastern Gulf of Finland.


