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1. Introduction 
BONUS SEAM is a synthesis project aimed at identifying gaps in relation to policy needs and 
scientific innovations and to set out potential routes for improvement. The aim of BONUS 
SEAM is to contribute to the development of an improved Baltic Sea monitoring system of 
benthic and pelagic environments as well as of hazardous substances. In a series of reviews 
and technical reports the project has identified and continues to explore gaps, potential 
solutions and recommendations (Table 1.1). 
 
In order to propose realistic and useful recommendations, we believe it is important to 
understand the causes and challenges in revisions of monitoring and what type of 
recommendations professionals in the field consider useful. For this purpose we have invited 
national and pan-Baltic professionals representing organisations engaged in planning, 
organising, conducting and assessing environmental monitoring in the Baltic Sea to a 
workshop to present ongoing project work and discuss the preliminary results of BONUS 
SEAM, plus two other collaborating projects (BONUS FUMARI and BONUS INTEGRAL). 
The idea is that this dialogue will provide feed-back which can improve the relevance and 
quality of our final recommendations.  
 
In order to facilitate discussions during the workshop, we have compiled short summaries of 
recently completed project reports (Table 1.1), describing gaps, analyses and preliminary 
recommendations from BONUS SEAM. In accordance with the organization of the project, 
the material is structured according to monitoring of benthic and pelagic habitats, hazardous 
substances and an evaluation of opportunities for coordination of surveys for open sea 
monitoring. We have also designed a short questionnaire1 to improve the understanding of 
causes and challenges in revisions of monitoring and what type of recommendations 
professionals in the field consider useful. 
 
So please read the summaries and, if you have not already done it, follow the link below and 
fill in the questionnaire. We look forward to seeing you in Gothenburg! 
 
Click on this link to complete BONUS SEAM questionnaire (it takes a maximum of 15 mins) 
 
Mats Lindegarth and Ulla Li Zweifel 
 
 
Table 1.1. List of deliverables relevant for this report. Status refers to reporting to and 
response by the BONUS secretariat. Accepted reports are published on the web-site for the 
SEAM project. 

Deliverable Status 

2.1 Holistic review report on adequacy of current Baltic Sea assessment and 
monitoring in relation to policy needs 

Accepted 

2.2 Technical report on improvement of benthic monitoring Submitted 

2.3 Technical report on improvement of pelagic monitoring Accepted 

2.4 Technical report on improvement of hazardous substances monitoring Submitted 

3.1 Technical review report on novel and cost-effective monitoring technologies and 
their potential applicability in Baltic Sea monitoring and assessment 

In progress 

3.3 Technical report on opportunities for collaboration between ongoing survey 
activities in the Baltic for both ICES and HELCOM 

Accepted 

2.5 Technical report on improvements to the monitoring of other ecosystem 
components and parameters 

2019-12-31 

 

 
 

https://docs.google.com/forms/d/e/1FAIpQLSdUX1JezMB0rQNSnL1vMMUNBKGPXprym5oCOrwqSxmIjiyHwA/viewform?usp=sf_link
https://havsmiljoinstitutet.se/english/activities/research/bonus-seam


 4 

2. Improvement of benthic habitat monitoring 
 
Contributing authors: Henrik Nygård, Mats Lindegarth, Alexander Darr, Grete E. Dinesen, 

Ole R. Eigaard, Inga Lips 
 

2.1 Background, gaps and problems 
Benthic monitoring has long traditions in the Baltic Sea. Most of the existing monitoring 
programmes have, however, been designed before current marine environmental policies 
were in place. Baltic Sea scale monitoring is at present therefore a combination of national 
monitoring programmes, all designed based on national needs and priorities. A review of the 
policy requirements and analyses of the current benthic monitoring programmes was carried 
out to identify possible gaps and suggest solutions for improving the monitoring programs to 
deliver more reliable assessments. 
 
HELCOM is coordinating regional assessments of the Baltic Sea, which also serves as the 
base for assessments by EU Member States as required under the Marine Strategy 
Framework Directive (MSFD). In the regional assessments monitoring data from countries is 
aggregated and used to assess the status in shared sub-basins. The HELCOM Monitoring 
manual provides common guidelines to support the data need for the assessment. Currently, 
the only operative benthic indicator is ‘State of the soft-bottom macrofauna community’, 
which is based on the Benthic Quality Index2. Thus, only soft-bottoms are covered in 
assessments and there is an obvious gap in indicators covering other habitat types. MSFD 
furthermore requires spatial assessment of benthic habitats according to broad habitat types 
where the area lost and adversely affected should be reported. This aspect is also not 
accounted for in the joint HELCOM monitoring programme. 
 
All Baltic Sea countries are monitoring the benthic environment in both coastal and open sea 
areas. The monitoring is concentrated on soft-bottom macrofauna in both open and coastal 
sea areas, but in coastal waters vegetation (macroalgae and angiosperms) is also monitored. 
The number of monitoring stations per sub-basin and the spatial coverage in sub-basins, 
however, vary. Although monitored, there is currently no agreement on a common HELCOM 
core indicator based on vegetation data. In the open sea area, coarse and hard substrates 
are monitored by some countries, but these habitats are not monitored in all sub-basins of 
the Baltic Sea. Current monitoring is not designed according to broad habitat types or with an 
approach that directly would give areal estimates of status. Many of the national monitoring 
programmes are designed to deliver time-series and trends at selected stations and not fine-
tuned to give precise status assessment at a sub-basin level for a certain assessment period. 
Monitoring according to the Habitats Directive (HD) needs is only done in a few countries and 
standardized guidelines for monitoring of habitats/biotopes are lacking. 
 

2.2 Analyses of potential solutions 
Precision and representativity of current monitoring 
Based on the data used in the HELCOM State of Baltic Sea report (2018), the precision and 
representativity in the assessment of the ‘State of the soft-bottom macrofauna community’ 
indicator were analysed. We used a well-established statistical method to estimate the 
variance components and used these estimates to evaluate different scenarios/monitoring 
designs. The estimated variance components could be ordered: among stations > interactive 
between years among stations > residual component (among replicates within stations and 

 
2 Leonardsson K, Blomqvist M, Rosenberg R (2009) Theoretical and practical aspects on benthic quality 

assessment according to the EU-Water Framework Directive - examples from Swedish waters. Marine Pollution 

Bulletin 58:1286–1296 
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years) > among years. Thus, increasing the number of replicate samples per station only 
result in a small increase in precision (Fig. 2.1). Adding stations, however, is improving the 
precision of the indicator result at sub-basin scale (Fig. 2.2). As the variance component 
among years was the smallest, it is not surprising that only a minor increase in precision is 
achieved by sampling repetetively at same stations (Fig. 2.3).  
 
Ideally, indicator data should represent the whole assessment units, i.e. sampling stations 
should cover all relevant bottom types and depth range, as well as spatially be evenly 
distributed. To assess the geographic coverage of the current network, a grid-based 
approach was applied. Based on the current number of stations, the grid-size that potentially 
would maximize the coverage of cells were identified. At present, 13-73 % of the cells are 
covered, whereas potentially 75-100% of cells could be covered if stations were evenly 
distributed. (Table 2.1). 
 
With the same number of samples per year per sub-basin it is possible to increase the 
precision in and representativity of the BQI indicator results. It would, however, require that 
coordination of the monitoring programme is shifted from national to regional level. Although 
it is recommended to increase the spatial distribution of stations, securing long-term data 
series is also seen essential. Thus, the best option is a compromise in sampling design 
where central stations are kept to continue long-term monitoring, but otherwise spatially 
distributed to increase precision of status assessments. 
 
 

 
Figure 2.1 CV (SE/mean) within stations at individual years as a function of the number of replicates 
(n). 
 
 
 

 
Figure 2.2 CV (SE/mean) within sub-basins at individual years as a function of the number of stations. 
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Figure 2.3 CV (SE/mean) within sub-basins within assessment periods a function of the number of 
years sampled. 
 

 
Figure 2.4. Examples grids for analyses of spatial representativity with 20 and 40 km resolution. Note 

that in this analysis we have included any partial overlap between a grid-cell with sub-basin as a 

count. 

 

Table 2.1 Number of unique stations, number of cells to cover, % cells covered at different spatial 
resolutions. Cells in bold indicate the resolution that could potentially be covered using the current 
number of stations.  
 Number 

of 
stations 

Area 
(km2) 

Stations 
per 103 
km2 

Number of cells per 
resolution 

% of cells with 
monitoring 
stations per 
resolution 

Sub-basin    10 20 40 80 10 20 40 80 

The Quark 18 3 950 4,56 54 18 8 4 19 44 50 50 
Åland Sea 11 2 875 3,83 36 13 6 4 22 31 33 50 
Bay of 
Mecklenburg 

16 4 475 3,58 54 17 7 4 26 53 57 50 

Bothnian Bay 53 23 550 2,25 260 75 24 8 8 20 42 75 
Gulf of Riga 15 10 400 1,44 121 40 24 11 11 30 25 27 
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W. Gotland 
Basin 

23 18 900 1,22 239 79 28 9 4 9 14 33 

Arkona Basin 17 15 300 1,11 171 53 19 7 8 15 21 57 
N. Baltic 
Proper 

23 25 275 0,91 308 106 37 15 2 5 8 13 

Gulf of 
Finland 

28 31 900 0,88 369 111 36 14 1 5 14 36 

E. Gotland 
Basin 

35 40 000 0,88 472 151 58 23 3 7 14 22 

Bothnian Sea 35 52 400 0,67 551 153 46 15 5 14 39 73 
Gdansk Basin 3 4 575 0,66 56 20 8 4 5 15 38 50 
Bornholm 
Basin 

25 41 750 0,6 441 127 37 15 4 11 27 47 

Kiel Bay 2 3 450 0,58 43 17 8 4 5 12 25 50 

Total 298 287 800 3,83 3175 980 346 137 5 13 23 36 

 
Monitoring broad habitat types 
Comparing the current network of soft-bottom monitoring stations with the EUSeaMap broad 
habitat types show that samples are taken mainly in muddy, sandy and mixed sediments. 
These sediment substrates also make up the majority of the open sea habitats in the Baltic 
Sea. The data is used in the indicator ‘State of the soft-bottom macrofauna community’ and 
further studies should be done to investigate the potential of this indicator to represent all 
these habitat types.  
 
The offshore circalittoral zone is coinciding with the area below the permanent halocline in 
the central parts of the Baltic Sea. This area was assessed using the “Oxygen debt” indicator 
in the State of the Baltic Sea report (HELCOM 2018), and unless reliable threshold values for 
the “State of the soft-bottom macrofauna community” can be defined, monitoring oxygen 
conditions is a cost-efficient way to evaluate the condition of the benthic habitat. In Arkona 
Basin offshore circalittoral habitats need another approach which could be considered when 
developing the “State of the soft-bottom macrofauna community” indicator in this sub-basin. 
 
How to assess benthic habitat area adversely affected by human pressures, as required in 
the MSFD, need further elaboration and potentially increased monitoring efforts, but also 
modelling. However, before designing monitoring to fulfil this need, the assessment 
methodology should be in place. 
 

2.3. Recommendations 
The review and analyses of current benthic monitoring programmes and the requirements 
set by the different marine environmental policies highlighted the following points for 
consideration in order to improve the benthic monitoring and assessments: 
 

• Spatial coverage of the assessment units is the most important factor when it comes to 
delivering precise and reliable indicator results. Increasing the spatial coverage requires 
increased funds for monitoring, but by reallocating the current sampling effort, the need for 
increased funds do not need to be substantial. A compromise between sustaining 
important long-term datasets and increasing spatial coverage should be considered, as 
well as improving the coordination between the national monitoring programmes to 
improve regional (sub-basin) assessments. 

• Several broad habitat types can most likely be assessed using same indicator. The 
current monitoring program for soft bottoms seem, according to the EUSeaMap, to cover 
three substrate types (mud, sand and mixed sediments). The analyses of the “State of the 
soft-bottom macrofauna community” indicators revealed that including broad habitat types 
as a factor in the variance analysis had only a minor effect on the precision of the indicator 
result. However, further studies are needed to confirm that the indicator actually is 
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representative for all these substrate types, and if same threshold value can be used for 
the different substrate types. 

• The condition of the offshore circalittoral habitat types, that are coinciding with the area 
below the permanent halocline in the central parts of the Baltic Sea, can be assessed by 
the “Oxygen debt” indicator.  

• A clear gap is found in the number of operational indicators, as only one indicator covering 
soft bottoms currently is available. Monitoring data that potentially could be utilized in 
indicators exist to some degree, but also gaps in monitoring data suitable for indicators 
development is found. However, it is recommended that the indicator concept outlining the 
data need is in place before designing specific monitoring to fill the data gaps. 

• Currently, monitoring of HD habitats and other ecologically relevant biotopes is only partly 
implemented in the Baltic Sea. To improve this monitoring a standard monitoring guideline 
for habitat and biotope monitoring need to be developed and agreed on to ensure a 
comparable data format. Also in the ongoing monitoring programmes, the monitoring 
guidelines need to be followed and especially focus should be on securing a consistent 
and complete data flow. 
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3. Improvement of pelagic monitoring 
 

Contributing authors: Inga Lips, Maiju Lehtiniemi, Michael Naumann, Urmas Lips 
 

3.1 Background, gaps and problems 
Monitoring of pelagic communities and abiotic environment provides data for understanding 
the effects of nutrient enrichment and eutrophication and the broader consequences for food 
webs structure and functioning.  
 
The analysis of the current monitoring programmes of HELCOM countries and data 
availability have indicated limitations in spatiotemporal coverage in phytoplankton and 
zooplankton monitoring and inadequacies in both monitoring programmes. Monitoring of vital 
food web parameters such as picoplankton, often forming a substantial part of the 
phototrophic biomass, and microzooplankton, is furthermore absent in the Baltic Sea. 
 
The total biomass of bacterioplankton constitutes an indicator of nutrient status in aquatic 
environments and thereby an indicator of eutrophication. Besides, the bacterioplankton 
growth rate is an indicator of the decomposition of organic matter and thereby trophic status 
of the sea. The bacterioplankton metabolism accounts for about half of the mineralisation of 
organic matter and thereby pelagic oxygen consumption. Bacterioplankton monitoring is 
absent in almost entire Baltic Sea (monitored only in the Bothnian Bay and Bothnian Sea). 
 
Mapping of oxygen conditions is often problematic due to low spatiotemporal coverage of 
monitoring, both in the open sea and coastal zone. The status assessment based on the 
HELCOM core indicator ‘oxygen debt’ is not as valuable as it could be since most of the 
Baltic Sea basins are treated as one assessment area, threshold values are absent for some 
basins, and the concentration of hydrogen sulphide is not always analysed. Since the oxygen 
debt indicator cannot be used in the shallower sea areas (where the halocline is missing, but 
the water column is seasonally stratified), an indicator on ‘shallow water oxygen conditions’ is 
currently under development and the monitoring requirements are still not defined. 
 
Nutrient monitoring does not produce enough data for high-confidence assessments 
regarding the winter dissolved inorganic nitrogen (DIN) and phosphorus (DIP) in several 
Baltic Sea sub-basins. 
 

3.2 Analyses of potential solutions 
The sampling frequency of current monitoring programs is often not sufficient to capture the 
variability of phytoplankton abundance, biomass and species composition, and chlorophyll a 
and thus limits the use of the data for indicator purposes. In order to increase the 
spatiotemporal coverage of data (especially during highly dynamic spring season) and, 
hence, the confidence of assessment, a way forward could be more extensive use of 
autonomous measuring and sampling devices. The ferrybox systems with high sampling 
ability could be installed on board the research vessels. With this kind of approach, the 
spatial coverage of data points in all the assessment units could be increased in a relatively 
easy (samples can be collected and processed during the monitoring cruise) and cost-
effective way. Also suitable commercial carriers (regular lines) should be considered to cover 
the whole indicator season in all assessment units. The inclusion of existing ferrybox 
systems to the national monitoring programs of Sweden and Germany could increase the 
sampling efforts and data availability throughout the growing season in many assessment 
units, especially in the Western Gotland Basin. 
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Mesozooplankton monitoring need more frequent sampling in certain sea areas where only 
two samples are collected per year to increase the confidence in indicator assessments. In 
certain assessment units, it is crucial to continue the ongoing monitoring to enable the use of 
the existing, at present still short time series, to enable the setting of threshold values for 
indicator assessments. The development and implementation of methods for automated 
analysis and growth rate assessment are also recommended, as a complement to standard 
analysis at the existing monitoring sites, to provide specific information on zooplankton 
productivity. 
 
The monitoring of autotrophic picoplankton and microzooplankton in the open sea 
assessment units should be carried out at least with the same frequency as phytoplankton 
monitoring – parallel sampling to obtain simultaneous data for the lower trophic levels is 
recommended. The microzooplankton monitoring can be performed from the same samples 
collected for the phytoplankton analysis; hence, no extra sampling effort is needed. 
 
For monitoring of bacterioplankton and autotrophic picoplankton, either epifluorescence 
microscopy or flow cytometry can be used. Bacterioplankton biomass analysed by manual or 
automated direct microscopy is relatively simple and economical and image analysis 
provides a better estimate of biovolume, save counting effort and is operator-independent. 
Flow cytometry is a time-, and hence, a cost-effective approach measuring the fluorescence 
(either natural to the cell (e.g., photosynthetic pigments) or originating from a specific stain 
(e.g., SYBR green stains, which bind to DNA)), and scattering signals from single virus, 
bacterial or protistan cells contained in a seawater sample. Therefore, flow cytometry can 
record simultaneously on the same particle several features representative of its size, 
granularity or pigment quantity and composition (fluorescence). A step forward would be the 
use of imaging flow cytometry, which combines single-particle fluidics, optical 
characterisation and the imaging of cells/colonies.  
 
The bacterioplankton growth estimates are based on uptake of the nucleotide thymidine into 
the DNA (i.e. chromosome) of the bacteria, and the method has been part of the HELCOM 
guidelines for a long period and could be considered to be used in other sub-basins besides 
the Bothnian Sea and Bothnian Bay.  
 
Nutrient measurements are mainly based on laboratory analysis and of water sampling in 
discrete depths, which is time consuming compared to sensor measurements, which is now 
common for measuring physical parameters. In a marginal sea of strong salinity and 
temperature gradients, the accuracy is limited using a sampling concept of discrete depths in 
5 m up to 25 m intervals for evaluation. New methods switching from chemical laboratory 
analysis to sensor measurements are under investigation, but sufficient accuracy of these 
systems are not sufficient yet. 
 
The goal regarding oxygen measurements is to improve the data coverage by measuring 
continuous profiles from surface water to the seafloor, for example, to determine more 
precisely the depth of the redoxcline, which separates oxic surface water and hypoxic to 
anoxic deep-water. The use of autonomous observations and research vessel based profiles 
at the monitoring stations (including fishery surveys) would allow introducing more relevant 
indicators as volume estimations of hypoxic waters or estimates of seasonal oxygen 
consumption in deep waters. 
 

3.3 Recommendations 
The biogeochemical parameters of the pelagic ecosystem are highly dynamic and show 
considerable heterogeneity in space and time. To understand the fluctuations and separate 
the natural variations, higher spatial and temporal resolution environmental data, compared 
with traditional station-based open sea monitoring are often needed. In the Baltic Sea, Earth 
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Observations are used to increase the spatiotemporal coverage of chlorophyll a 
measurements, and ferrybox sampling to increase the phytoplankton and hydrochemistry 
sampling. Still, the latter is underused in the Baltic Sea monitoring programs, and the 
expansion of both number of measurements and sampling areas using ferrybox systems and 
inclusion of ferrybox sampling to national open sea monitoring programmes should be 
discussed and encouraged.  
 
It is furthermore recommended to add more stations to the winter monitoring cruises or to 
include water sampling for winter nutrient analysis using ferryboxes into the monitoring 
programmes (where the routes are available).  
 
There is an urgent need to start developing food web indicators (D4; CD 2017/848/EU). 
According to guidance for implementation of the MSFD, EU Member States shall establish 
the list of trophic guilds through regional or sub-regional cooperation to fulfil the D4 criteria 
and to follow the condition that at least the top, middle and bottom of the food chain are 
represented. Even though not directly required by the MSFD the monitoring of 
bacterioplankton, picoplankton and microzooplankton, to understand the fluctuations in the 
entire food web, should be initiated.  
 
Oxygen profiles should be included in the monitoring programme (and data reporting) to 
increase the data coverage. Monitoring suitable for shallow water oxygen indicator should be 
agreed to allow to assess the status based on oxygen conditions in all sea areas. 
 
Few monitoring stations in many of the sub-basins and a substantial temporal variation in 
data are often reducing the confidence of status assessments. To overcome the latter, the 
cooperation and coordination of different monitoring efforts are needed for the open sea 
areas to acquire representative data, covering the whole Baltic Sea and the spatial and 
temporal variability of the ecosystem in a most cost-effective way. 
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4. Improvement of hazardous substances monitoring 
 

Contributing authors: Marion Kanwischer, Barbara Hentzsch, Detlef Schulz-Bull, Jaakko 
Mannio, Henrik Nygård, Anders Grimvall 
 

4.1. Background 
”Hazardous substances” refers to compounds, which are known for their toxicological effects 

to organisms. They basically include a range of organic contaminants, metals and radioactive 
substances. Due to their toxicity and, thus, the potential damage they cause in marine life, 
they are a constant matter of concern and need to be monitored. 
 
For purpose of evaluating the existing monitoring programmes one has to differentiate 
between (1) substances which are already regulated or even banned. Some of them are 
nowadays very much reduced and their occurrence in the marine environment is negligible, 
others still remain in high concentrations and a matter of concern. (2) Substances which are 
not yet regulated and even show increasing values and (3) new organic contaminants which 

may enter the environment in an unregulated manner.  

4.2. Analyses pointing at the solutions 
Our analysis of current monitoring programs on hazardous substances in the Baltic Sea 
under the policies of HELCOM and the EU and literature review unveiled a number of 
weaknesses and gaps in the program. 
 
Weaknesses 

• Weak spatial coverage of monitoring: Spatial coverage of data for the indicator based 
assessment is incomplete and requires optimisation for most of the agreed indicators. rec 
no 1 

• Confidence of assessment data: For some of the currently monitored indicator compounds 
initial data of only 1- 2 years entered the latest HELCOM holistic assessment. This results 
resulted in relatively low confidence ranking for these data. Trends of their concentrations 
cannot be assessed on this data basis (Emmerson et al., 2019). rec no 2 

• HELCOM indicators / WFD Priority Substances: Currently, eight core indicators 
comprising 12 substances or groups are agreed by HELCOM countries. Seven of them 
were evaluated in the State of the Baltic Sea report (HELCOM, 2018). However, EU 
Member States conduct contaminant monitoring based on their individual monitoring 
programs. Thus, there is presumably a lot of data on organic contaminants which do not 
enter the HELCOM integrated assessment. rec no 3 

 

The fact that monitoring programs differ among the EU Member States and the priority 
substances are not equally targeted (Tornero et al., 2019) could end up in different 
assessment results for the respective parameter groups (Tornero et al., 2019). rec no 4 

• Quantitative threshold values:  The applied quantitative threshold value finally determines 
the assessment results for the analyzed contaminants and contaminant groups. However, 
monitoring results of the same contaminant might be differently evaluated based on 
national, EU or HELCOM threshold values (Tornero et al., 2019). rec no 5 

 

Gaps  

• New / Emerging contaminants: It is the characteristic of this pollutant group that new 
compounds emerge, which might be harmful to the environment as well. This aspect is not 
sufficiently addressed in current monitoring or screening programs under HELCOM and 
the EU. rec no 6 Specifically, there are contaminants such as pharmaceuticals, 
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substances used in personal care products and polar pesticides, which are already known 
for their environmental hazardous effects, but which are currently not appropriately 
addressed in Baltic Sea monitoring. rec no 7 

• Contaminants released from dumped weapons: High amounts of warfare agents were 
dumped in the Baltic Sea after World War II. Due to their limited stability they will release 
their toxic content in a foreseeable future what might result in severe local consequences 
(Bełdowski et al., 2014). rec no 8 

• Contamination caused by sea-based activities: The majority of the hazardous substances 
in the Baltic Sea derive from land-based anthropogenic activities. However, due to 
increased human offshore activities and new maritime techniques, such as open loop 
scrubbers, potential harmful substances might also derive from those sources. rec no 9 

• Methodologies: Contaminant concentrations alone might not reflect their toxicity and 
effects towards the surrounding environment (Roose et al., 2011; Miège et al., 2015). 
Passive sampling techniques allow the determination of the bioaccumulative potential and 
effect-based analyses provide more information on the health status of the organisms. rec  
no 10 Besides, the integration of further contaminants into monitoring programs 
requires the availability of an appropriate methodology for their chemical analysis. Thus, 
time consuming method development must be conducted, which might also be very 
costly. This effect might slow down the assessment and screening process. rec  no 11 

• Current scientific knowledge is not enough implemented into monitoring: Sediments are 
both, potential sinks and sources for persistent organic contaminants (Leipe et al., 2008; 
Abraham et al., 2017). Certain environmental conditions or incidents might evoke 
remobilization of sediment trapped organic contaminants with direct influence on 
contaminant concentrations of the upper water phase. rec no 12 

4.3. Recommendations 
1. Coordinated action should be taken to improve spatial coverage of core areas/stations. 
2. Data series of currently monitored hazardous substances should be continued to 
enable the assessment of trends. Emphasis should be on substances close to or above 
threshold values (Environmental quality standards). 
3. HELCOM core indicators should be defined for all matrices (water, sediment, biota). 
4. Substances from the “Priority Substances” list of the WFD not relevant for the Baltic 
Sea should be excluded from MSFD monitoring. 
5. The quantitative threshold values for the hazardous substances should be harmonized 
and regularly reviewed. 
6. A procedure should be established that ensures a regular identification of gaps in 
monitoring. 
7. More efforts are recommended to implement screening campaigns and, if necessary, 
continuous monitoring of the contaminants of emerging concern. 
8. The concentration of contaminants released from dumped weapons in the Baltic Sea 
should be assessed and a monitoring program should be established at respective sites. 
9. A strategy to assess the potential contamination caused by sea-based activities should 
be developed. 
10. Monitoring hazardous substances should include more effect-based monitoring and 
passive sampling techniques in addition to chemical analysis. 
11. Method development for the integration of new hazardous substances into screening 
and monitoring should be supported. 
12. The potential of a re-mobilization of sediment trapped persistent organic contaminants 
should be considered. 
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5. Potential for joint approaches in open-sea monitoring 
 
Contributing authors: Marie Storr-Paulsen, Maiju Lehtiniemi, Michael Naumann, Urmas 

Lips, Inga Lips 
 

5.1. Background, gaps and problems 
Many open sea surveys are conducted in the Baltic Sea in the frames of the ICES and 
HELCOM monitoring and survey programmes. ICES surveys are relatively well coordinated 
across the Member States while environmental monitoring is a combination of national 
monitoring activities, which are coordinated by HELCOM, but decided nationally, e.g., in 
regard to funding. ICES and HELCOM surveys are presently not very well coordinated, but 
both organizations could benefit from better coordination and data exchange. 
 

 
Figure 5.1 BITS fishery survey sites in the HELCOM sub-regions of the Baltic Sea. 

 

5.2. Analyses of potential solutions 
A step forward would be the exchange of information between the relevant stakeholders. In 
BONUS SEAM, a survey database was compiled with the information on all ongoing surveys, 
including which main parameters are measured onboard, time of year the survey is 
conducted, link to manuals, contact person, etc. We analysed, which HELCOM indicator 
assessments would benefit from the exchange of data between the two monitoring systems. 
Taking into account the timing of the surveys and data used for indicator assessments, the 
collection of oxygen, winter nutrients, phytoplankton and zooplankton data and samples are 
promising examples. An addition of about 630 stations a year for evaluation of oxygen 
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conditions could be achieved without almost no extra costs if oxygen profiles were collected 
and delivered by BITSQ1 and BITSQ4 cruises (first and fourth quarters of the year). The 
improvement in data coverage is especially remarkable in the southern and central sub-
basins of the Baltic Sea area and late winter and autumn seasons when not much 
environmental monitoring is performed.  
 

5.3. Recommendations 
Bonus SEAM recommends that a closer cooperation between HELCOM and ICES on survey 
monitoring in the Baltic should be established. This could be conducted in several steps but 
should probably start with information on ongoing activities e.g. a survey overviews as 
produced in SEAM but could be further developed to; 
 
i) having coordination meetings between the monitoring survey groups within HELCOM 

and ICES 
ii) uploading the survey results in common databases 
iii) share common platform (vessels) for collecting the data in a more cos-effective way  
iv) and to use same protocols and manuals for conducting similar sampling.  
 

Table 5.1 The number of potential additional CTD-oxygen-chlorophyll stations per HELCOM 

sub-region if CTD casts and water sampling are conducted together with each BITS haul. 

Sub-basin No of points 

Northern Baltic Proper 6 

Western Gotland Basin 15 

Eastern Gotland Basin 156 

Gdansk Basin 25 

Bornholm Basin 218 

Arkona Basin 72 

Bay of Mecklenburg 26 

Kiel Bay 15 

Great Belt 38 

The Sound 6 

Kattegat 56 
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