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Submitted by Executive Secretary 

Reference Gear 11-2015 (4.11) 

 

Background 
Gear 11-2015 requested the Secretariat to update and submit the document summarizing the GES-

boundaries to reflect the outcome of State and Conservation 2-2015, using track changes to indicate any 

agreed changes to the GES-boundary, and submit the up-dated document to HOD noting that it will be a late 

submission. As some of the proposed GES-boundaries that were included in the document to Gear 11-2015 

were not agreed on at State & Conservation 2-2015, this up-dated document only contains the indicators for 

which GES-boundaries are recommended for adoption. 

This document presents an additional summary of the core indicators with GES-boundaries recommended 

for adoption in document 3-17, to facilitate preparations by the Contracting Parties to HOD 48-2015. Track 

changes are included to indicate changes made to the GES-boundary definitions based on comments received 

though the technical review by State and Conservation. This document provides a summary of the GES-

boundary while the full description of how the GES-boundary has been derived, is available in the indicator 

report on the workspace. 

In this document, the heading of each indicator is a hyperlink to the indicator report on the workspace. A 
number of the reports have been updated based on editorial comments received through the technical 
review. The easiest way to see which of the reports have been up-dated with editorials and clarifying 
comments is to consider the list of core indicators in the workspace.  
 

In relation to document 3-17 where the link to the full report can be accessed, please be informed that 
Response 20-2015 agreed on an environmental target and publication of the pre-core indicator ‘Oil-spills 
affecting the marine environment’. 
 

Action required 

The Meeting is invited to take note of the information and use it as appropriate.  

 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Forms/AllItems.aspx
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1. Abundance of coastal fish key functional groups 
The coastal areas cover a significant part of the shallow Baltic Sea and is environmentally variable with 

stretches of sandy shores and mosaics of rock, islets and reed beds. By evaluating the abundance of 

functional groups of fish in the coastal region, a general picture of the status of the environment is 

reflected though the elements in the middle of the food chain. The two groups considered are piscivores 

(including species such as perch, pike, pikeperch and cod) and cyprinids (including species such as roach 

and bream). Piscivorous fish abundance is influenced by ecosystem changes, interactions within the coastal 

ecosystem between fish and predation from apex predators such as seals, as well as various abiotic 

perturbations. Cyprinds and other mesopredatory fish typically represent lower trophic levels and are 

impacted both by bottom-up mechanisms such as eutrophication and top-down mechanisms such as 

predation by piscivorous fish species and apex predators.  

Abundant populations of piscivorous coastal fish is indicative of an ecosystem in good environmental 

status. A very high abundances of cyprinids may on the contrary characterize a systems in an undesirable 

environmental status. Poor environmental status is also reflected by very low abundance of either 

functional group. 

GES-boundary 
Value Concept type 

Site specific.  
Determined as follows; 
Expert judgement to determine if 

a) baseline reflects GES conditions, or 
b) baseline reflects sub-GES conditions. 

 
>15 year time-series (10 year baseline + 5 year evaluation 
period),  
piscivores GES achieved when baseline reflects; 

a) 5th percentile…  
b) 98th percentile 

…of the baseline data median distribution 
cyprinids GES achieved when baseline reflects; 

a) between 5th and 95th percentile … 
b) sub-GES baseline due to 

i. too low abundance; above 98th percentile  
ii. too high abundance; below 5th percentile 

… of the baseline median distribution 
 

<15 years temporary solution until sufficient time series 
become available  
piscivores GES when baseline reflects; 

a) stable or up-ward trend 
b) up-ward trend 

cyprinids GES when baseline reflects; 
a) stable trend 
b) sub-GES baseline due to 

i. too low abundance; upward trend 
ii. too high abundance; downward trend 

Modern baseline (1998-2008)  
 
Acceptable deviation from baseline (>15 
years)  
piscivores 

 
Acceptable range from baseline cyprinids 

 
Trend (<15 years) 
piscivores 

 
cyprinids 

 
Stated generally, the indicator reacts to the following pressures; climate, eutrophication, fishing, and 

exploitation and loss of essential habitats. To date, no analyses on the relative importance of these 

variables have been conducted. 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Abundance%20of%20coastal%20fish%20key%20functional%20groups-HELCOM%20core%20indicator%20report.docx
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Identified links to pressures listed in MSFD Annex III: 

Physical loss 

- sealing 

Physical damage 

- abrasion 

- selective extraction 

Inference with hydrological processes 

- significant changes in thermal regime 

- significant changes in salinity regime 

 

Nutrient and organic matter enrichment 

- inputs of fertilisers and other nitrogen and phosphorus-rich substances 

Biological disturbance 

- selective extraction of species (including incidental non-target catches) 
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2. Abundance of key coastal fish species 
The coastal areas cover a significant part of the shallow Baltic Sea and is environmentally variable with 

stretches of sandy shores and mosaics of rock, islets and reed beds. Key fish species in these coastal 

environments are typically relatively stationary, and thus reflect the local environmental conditions. Perch 

(Perca fluviatilis) and flounder (Platichthys flesus) are typical coastal key fish species in the Baltic Sea. 

Increasing abundance of key species of coastal fish is influenced by the recruitment success and mortality 

rates, which in turn might be influenced by ecosystem changes. 

Increasing abundance of perch reflects increasing water temperatures, moderate eutrophication, 

availability of recruitment habitat, low fishing pressure and low predation pressure from apex predators. 

The abundance of flounder is also favoured by somewhat increasing water temperatures, moderate 

eutrophication and low fishing pressure, however eutrophication eventually leads to increased presence of 

ephemeral macroalgae which reduces the suitability of nursery habitats will eventually have a negative 

effect on abundance of flounder. 

GES-boundary 
Value Concept type 

Site specific.  
Determined as follows; 
Expert judgement to determine if 

a) baseline reflects GES conditions, or 
b) baseline reflects sub-GES conditions. 

 
>15 year time-series (10 year baseline + 5 year 
evaluation period), GES achieved when baseline 
reflects 

a) 5th percentile… 
b) 98th percentile … 

of the baseline data median distribution 
 
<15 years and baseline reflects; 

a) stable or up-ward trend 
b) up-ward trend 

Modern baseline (1998-2008)  
Acceptable deviation from baseline (>15 years) 

 
 
Trend (<15 years) 

 

 
Stated generally, the indicator reacts to the following pressures; Climate, eutrophication, fishing, and 

exploitation and loss of essential habitats 

- selective extraction of species, including incidental non-target catches 

Identified links to pressures listed in MSFD Annex III: 
Physical loss 

- sealing 
Physical damage 

- abrasion 
- selective extraction 

Inference with hydrological processes 
- significant changes in thermal regime 
- significant changes in salinity regime 

Nutrient and organic matter enrichment 
- inputs of fertilisers and other nitrogen and phosphorus-rich substances 

Biological disturbance 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Abundance%20of%20coastal%20key%20fish%20species-HELCOM%20core%20indicator%20report.docx
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3. Abundance of salmon spawners and smolt 
Salmon (Salmo salar) is a long-distance migrating big predatory fish species in the Baltic Sea marine 

ecosystem. Adult fish predate on herring and sprat in the offshore areas of the Baltic Sea and are an 

integral part of the pelagic food web throughout the Baltic Sea sub-basins. Salmon migrate up-stream to 

rivers to spawn. Potential smolt production capacity can be determined for each river, based on the 

amount of available spawning ground in and other factors. The status of the environment is evaluated 

against this potential capacity by monitoring the actual density of smolt in the river. The closer the actual 

production is to the potential production, the healthier the salmon stock is. A healthy stock also reflects 

healthy adult spawners returning from their feeding migrations in the offshore area. Therefore, if available, 

the number of ascending adult spawners is also considered as a supporting parameter when evaluating the 

environmental status using this indicator.  

The GES-boundary is based on PSPC that have been derived based on the life history model developed in 

the ICES WGBAST group. Salmon is fished commercially. The level of reproduction reflected by populations 

at GES is considered to be comparable to a stock size at maximum sustainable yield (MSY) practically for all 

Baltic Sea salmon stocks. 

GES-boundary 
Value Concept type 

The estimated smolt production is compared to an 
estimated potential smolt production capacity 
(PSPC) of rivers and the GES-boundary is to reach 
75% of the PSPC. 

Modelled  

 
Stated generally, the indicator reacts to the following pressures; fishing and habitat degradation. 

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance 

- selective extraction of species 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Abundance%20of%20salmon%20spawners%20and%20smolt-HELCOM%20core%20indicator%20report.docx
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4. Abundance of sea trout spawners and parr 
Sea trout (Salmo trutta) live in rivers along the Baltic Sea coasts and migrate into the coastal waters to feed 

as adults. The adults mainly feed in the coastal areas, and migrate along the coast line. Their nutritional 

status is therefore dependent on the status of the coastal ecosystem. The indicator evaluates parr densities 

at the spawning sites in rivers, reflecting the status of the coastal environment where adult fish feed as well 

as quality and accessibility of spawning habitats. 

Some trout populations spend their entire lifecycle in the rivers and never migrate out to sea. For purposes 

of this indicator, only the spawning success of the populations migrating to the coastal area are of interest.   

GES-boundary 
Value Concept type 

Site specific moving parr density average remains 
above 50% or the site specific reference potential 
parr density. 

Reference parr densities determined either through 
model estimations based on actual reference data 
or expert judgment. 

 
Stated generally, the indicator reacts to the following pressures; fishing and habitat degradation. 

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance 

- selective extraction of species 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Abundance%20of%20sea%20trout%20spawners%20and%20parr-HELCOM%20core%20indicator%20report.docx
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5. Abundance of waterbirds in the breeding season 
During the breeding season seabirds become more stationery. Feeding activities are restricted to smaller 

areas compared to other times of the year. The abundance of breeding birds signals the suitability of the 

Baltic Sea as a safe breeding area with reliable food sources. However, it must be noted that for migratory 

birds, anthropogenic pressures along the migration routes may also influence the abundance. 

The indicator also includes the supporting parameter ‘breeding success’ which relies on monitoring of 

breeding colonies. The breeding success is directly tied to the productivity of the bird populations. Due to 

issues with data availability, the evaluation of the parameter has not yet been developed sufficiently. 

The abundance of single species fluctuates naturally. To evaluate the status of the environment, the 

indicator therefore examines the abundance of several species of breeding birds simultaneously. OSPAR 

and ICES have developed indicators using the same approach. 

GES-bounadry 
Value Concept type 

75% of the considered populations are not more than 30% below 
the baseline level (20% in species laying only one egg per year).  
Upward deviations of 30% or more from the baseline may 
indicate imbalance of the system and are reported, as an alert, 
but are not treated as target failure. 
 
No GES-boundary has currently been developed for the included 
parameter ‘breeding success’. 

Modern reference period (1991-2000) 

 

 

Stated generally, the indicator reacts to the following pressures incidental by-catch in fishing gear (gill nets), 

prey depletion, oil pollution, intake of hazardous substances and habitat loss owing to offshore wind farms, 

aggregate extraction and shipping. 

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance 

- selective extraction 

Contamination by hazardous substances 

- introduction of synthetic compounds (oil, pesticides)  

- introduction of non-synthetic compounds (heavy metals, hydrocarbons) 

Nutrient and organic matter enrichment 

- inputs of fertilizers and other nitrogen- and phosphorous rich substances 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Abundance%20of%20waterbirds%20in%20the%20breeding%20season-HELCOM%20core%20indicator%20report.docx
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6. Abundance of waterbirds in the wintering season 
The Baltic Sea is an important wintering area for several species of waterbirds, both species that breed in 

the area as well as species that breed in the Arctic. The abundance is influenced by pressures in the Baltic 

Sea area, but also along the migration routes.  

Important wintering areas in the Baltic Sea are particularly some shallow offshore areas. However, the 

natural and wide variation in the sea ice coverage of the Baltic Sea from year to year results in the 

distribution of wintering birds shifting to different areas that happen to have open waters. Due to the 

variable effect of the sea ice coverage, the only relevant spatial scale for making long-term evaluations on 

the status of the environment is the entire Baltic Sea. This due to the fact that seabirds will naturally 

aggregate in different areas from one year to the next without signaling any change in the status of the 

environment. 

The abundance of single species fluctuates naturally. To evaluate the status of the environment, the 

indicator therefore examines the abundance of several species of wintering birds simultaneously. The 

model has been developed to take effects of climate change into consideration. OSPAR and ICES have 

developed indicators with the same approach. 

GES-boundary 
Value Concept type 

75% of the considered populations are not more than 30% below 
the baseline level (20% in species laying only one egg per year).  
Upward deviations of 30% or more from the baseline may 
indicate imbalance of the system and are reported, as an alert, 
but are not treated as target failure. Assessment protocol 
accounts for climate change. 

Modern reference period (1991-2000) 
Baseline with acceptable deviation. 

 
 

Stated generally, the indicator reacts to the following pressures; incidental by-catch in fishing gear (gill 

nets), prey depletion, oil pollution, intake of hazardous substances and habitat loss owing to offshore wind 

farms, aggregate extraction and shipping 

 

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance 

- selective extraction 

Contamination by hazardous substances 

- introduction of synthetic compounds (oil, pesticides)  

- introduction of non-synthetic compounds (heavy metals, hydrocarbons) 

Nutrient and organic matter enrichment 

- inputs of fertilizers and other nitrogen- and phosphorous rich substances 

 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Abundance%20of%20waterbirds%20in%20the%20wintering%20season-HELCOM%20core%20indicator%20report.docx
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7. Distribution of Baltic seals 
Seals in the Baltic Sea use specific areas at different periods of the year for raising their pups, moulting their 

fur and hunting fish. Seals are known to use the same haul-out sites for breeding and moulting for decades. 

Occupancy of all haul-out sites is a signal of good status. Equally important for the seals is that no 

anthropogenic barriers exist between the haul-out sites and the feeding grounds. This is another important 

habitat quality factor, the quality of the Baltic Sea from the perspective of the apex predators.  

The GES-boundary has been derived from the general management principle in the HELCOM 

Recommendation 27/28-2. 

GES-boundary 
Value Concept type 

All historically identified species specific haul-out sites 
are regularly used and no barriers prevent seasonal 
migrations in the area of occupancy (sites specified 
using maps in the indicator report). 

Historical reference condition (e.g. 100 years ago) 
or modern baseline if historically available haul-
outs have disappeared. Partially descriptive. 

 
 

Stated generally, the indicator reacts to the following pressures; hunting, by-catches, disturbance, 

destruction of haul out sites 

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Distribution%20of%20Baltic%20seals-HELCOM%20core%20indicator%20report.docx
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8. Population trends and abundance of seals 
Seals are at the top of the Baltic Sea food web, and as apex predators the populations are sensitive to 

changes in the food web. An ecosystem can support a theoretical maximum apex predator population 

based on the availability of food and habitat, this is termed the carrying capacity of the ecosystem for the 

predator population. At carrying capacity, the natural status of the population is to fluctuate slightly above 

and below the specific population size. Marked changes are only expected when environmental conditions 

change. When a population is not limited by environmental factors, it grows exponentially. The speed of 

exponential population growth is species specific, and depends on factors such as age of first breeding and 

the number of offspring produced per breeding cycle. 

The GES-boundary for abundance of seals in each management unit is a population above the ‘Limit 

reference level (LRL)’ with an increasing trend toward the ‘Target reference level (TRL: the level where the 

growth rate starts to level off and the population asymptotically approaches the current carrying capacity 

level)’. HELCOM set a LRL of 10,000 individuals for grey seals, ringed seals and harbour seals in each of their 

management units, respectively. is aligned with the limit reference level (LRL) of (ref.HELCOM 

Recommendation 27/28-2). 

GES-boundary 
Value Concept type 

Populations 
at carrying 
capacityTRL 

No decline in population size or 
pup production exceeding 10% 
occurred over a period up to 10 
years 

Populations 
below 
carrying 
capacityTRL 

3% below the maximum rate of 
increase, i.e. annual rate of 
increase; 
7% for grey seals and ringed seals,  
9% for harbour seals. 

For GES to be achieved the population size of 
each management unit must in addition be 
>10,000 individuals. 

 

Historical baseline (species specific but all between 
1972-2010) and modelled based on population 
growth rate analyses 

 

 

Stated generally, the indicator reacts to the following pressures; hunting, by-catches, disturbance 

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance  

- selective extraction of species, including incidental non-target catches (e.g. by commercial and 

recreational fishing) 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Population%20trends%20and%20abundance%20of%20seals-HELCOM%20core%20indicator%20report.docx
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9. Nutritional status of marine mammals 
Marine mammals store energy reserves in a layer of blubber. The thickness of the blubber layer reflects the 

availability of suitable food to these top predators of the marine food chain, and responds to short term 

variations in the food chain. The thickness of the blubber layer also correlates with the survival and 

breeding success of the individuals.  

The number of apex predators in an ecosystem is eventually limited by the amount of available food. This 

balance is described as the population reaching the carrying capacity of the environment. Individuals in 

populations that are still undergoing exponential growth, are not limited by food availability. Thus the 

thickness of the blubber layer on each individual marine mammal is to be thicker when the population is 

undergoing exponential growth compared to when the population has reached carrying capacity to be 

considered as reflecting a good environmental status. 

Blubber thickness varies naturally throughout the year, and as the health of the animal also is a relevant 

factor, strict selection criteria of which measurements can be considered as a basis for the indicator have 

been developed to ensure that the parameter accurately reflects the status of the environment. Hunted 

seals are expected to be in good physical health. By-caught seals are expected to be in a slightly poorer 

health and his is an underlying reason for them to attempt feeding from fishing gear as well as getting 

caught. Therefore the thickness of the blubber layer on each individual seals is to be thicker for hunted 

seals compared to by-caught seals. 

Exact values for harbour porpoises have not yet been identified. 

The GES-boundary has been derived from the general management principle in the HELCOM 

Recommendation 27/28-2. 

GES-boundary 
Value Concept type 

Samples from Populations at 

exponential 
growth 

Carrying 
capacity 

Hunted seals 40 mm 
blubber 

25 mm 
blubber 

By-caught 
seals 

35 mm 
blubber 

25 mm 
blubber 

 

Modern baseline (first available data 2001-2004) 

 

 

Stated generally, the indicator reacts to the following pressures; hunting, by-catches, disturbance causing 

stress, ecosystem changes (food web, introduction of pathogens and non-indigenous species), fishery and 

food availability 

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance:  

- selective extraction of species, including incidental non-target catches (e.g. by commercial and 

recreational fishing) 

 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Nutritional%20status%20of%20marine%20mammals-HELCOM%20core%20indicator%20report.docx
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10. Reproductive status of marine mammals 
In healthy marine mammal populations, the majority of females become pregnant during the breeding 

period. It is natural that the pregnancy rates do not reach 100%, but if a significant proportion of the 

females do not become pregnant this should be interpreted as a signal that something is affecting the 

breeding success of the population. In the Baltic Sea, seals have been shown to develop uterine 

obstructions and to miscarry due to effects of contaminants in the environment. Marine mammals are at 

the top of the marine food web and therefore susceptible to adverse effects from bioaccumulative and 

persistent hazardous substances.  

The GES-boundary is derived from the general management principle in the HELCOM Recommendation 

27/28-2. 

GES-boundary 

Value Concept type 

Species age class 
[year] 

pregnancy rate 

Grey seal  6 90% 
Ringed seal 
(tentative) 

6 90% 

Harbour seal 5 90% 
Harbour porpoise ? ? 

 

Modern baseline  
(data from 1980s-2000s) 

 

In very small, isolated and dispersed populations, problems with finding a mate during the reproductive 

period may become an issue affecting the pregnancy rate. However, this is not considered to be an issue 

for the Baltic Sea marine mammals at present. 

 

Stated generally, the indicator reacts to the following pressures; contamination by hazardous substances, 

fisheries and food availability, ecosystem changes (food web, introduction of pathogens and non-

indigenous species) 

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance 

Contamination by hazardous substance Ecosystem changes) 

 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Reproductive%20status%20of%20marine%20mammals-HELCOM%20core%20indicator%20report.docx
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11. Zooplankton mean size and total stock 
Zooplankton are an important link in the Baltic Sea food web in that they feed on the primary producing 

phytoplankton algae and form the major food source for the young of several species of fish. The efficiency 

at which zooplankton perform these roles in the ecosystem depends on the species composition and the 

abundance of the zooplankton community.  

To evaluate the status of the environment using the zooplankton community in the core indicator two 

parameters are used, the mean size and the total stock. These parameters describe the structure of the 

community and is indicative of both fish feeding conditions and grazing pressure on phytoplankton. The 

GES-boundary is determined by identifying the value each parameter received during a period when 

eutrophication conditions and fish feeding conditions have been identified as having reflected GES.  

GES-boundary 
Value Concept type 

Both mean size and total stock parameters: the 
lower bound of the 95%-CI for the respective mean 
values calculated for zooplankton time series during 
the reference time period. 
Assessment unit specific values are currently being 
calculated. 

Modern baseline (ca 1980-1990), acceptable 
deviation (control charts) 

 
 

Stated generally, the indicator reacts to the following pressures; fishery-induced mortality, eutrophication 

leading to dominance of small-sized phytoplankton;  

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance 

Contamination by hazardous substance  

Nutrient and organic matter enrichment 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Zooplankon%20mean%20size%20and%20total%20stock-HELCOM%20core%20indicator%20report.docx
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12. Trends in arrival of new non-indigenous species 
Introduction of new non-indigenous species (NIS) to the Baltic Sea pose a risk to the ecosystems integrity. If 

introduced species become established and wide spread they can affect the structure of the original 

community, and it is considered to be near impossible to eradicate widely spread invasive species. 

Therefore the indicator evaluates the status of the marine environment by evaluating the number of new 

introductions over a specified time period, focusing on novel introductions to the Baltic Sea. Spread from 

one region in the Baltic Sea to another, so called secondary introductions, are noted but not the focus of 

the indicator.  

GES-boundary 
Value Concept type 

Long-term 
‘no new introductions of NIS per assessment unit through human 
activities during a six year assessment period’ 
 
 
 
 
 
 
Additional mid-term goal 
‘a decrease in the rate of new introductions’ 

Baseline year (2012) 

 
 

 
 

Stated generally, the indicator reacts to the following pressures; Maritime traffic, especially ballast water 

management and biofouling, aquaculture 

Identified links to pressures listed in MSFD Annex III: 

Biological disturbance 

- introduction of non-indigenous species and translocations 

 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Trends%20in%20arrival%20of%20new%20non-indigenous%20species-HELCOM%20core%20indicator%20report.docx
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13. Hexabromocyclododecane (HBCDD) 
Hexabromocyclododecane (HBCDD) is mainly used in insulation materials in the construction industry but 

also as a coating substance on textiles to improve their fire resistance. The substance can leak into the 

environment at different stages of the life cycle of the products. 

In the marine environment HBCDD is known to be persistent, toxic and bioaccumulative. Predators at the 

top of the food chain are most at risk of exposure to HBCDD. Therefore the environmental status 

evaluation is to be done with the aim to protect predators from secondary poisoning from fish that have 

accumulated HBCDD.  

The GES-boundary is an environmental quality standard (EQS) for secondary poisoning, derived based on 

eco toxicological effects on predators under the Water Framework Directive prioritization process. The 

GES-boundary is matrix sensitive. As a pragmatic approach, the secondary GES-boundary can be used for 

the evaluation if suitable monitoring data is not available to evaluate the GES-boundary. 

GES-boundary 
Value Concept type 

EQS: 167 µg/ kg fish wet weight 
 
secondary GES-boundary: 
QS sediment 170 µg kg-1 dw  

Ecotoxicological effect 

 
 

Stated generally, the indicator reacts to the following pressures; Use of synthetic compounds to increase 

fire resistance of materials 

Identified links to pressures listed in MSFD Annex III: 

Contamination by hazardous substances 

- Introduction of synthetic compounds 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/HBCDD-HELCOM%20core%20indicator%20report.docx
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14. Metals 
Metals are naturally occurring substances that have been used by humans since the iIron Aage. The metals 

cadmium (Cd), lead (Pb) and mercury (Hg) are the most toxic and regulated metals today, and have no 

known biological function. Mercury and cadmium are in furthermore biomagnifyingaccumulative, 

implicatingmeaning that the toxic effect may be enhanced though the food web 

Concentrations can increase due to humans using the metals or compounds where the metals are included 

if measures to prevent leakage to the environment are not in place. The metals are currently used e.g. in 

chargeable batteries. High concentrations of these heavy metals give rise to adverse effects in the 

ecosystem. 

The GES-boundary for Cd and Hg Pb are environmental quality standard (EQS) for secondary 

poisoningwater annual average (AA), derived based on eco toxicological effects on predators under the 

Water Framework Directive prioritization process. The GES-boundary for Hg is an environmental quality 

standard (EQS) for secondary poisoning The boundary for Pb is an Effect Range – Low (ERL) value derived by 

the US EPA, the EQS approach is not applied on Pb as it is not bioaccumulative. The GES-boundary is matrix 

sensitive. As a pragmatic approach, the secondary GES-boundary can be used for the evaluation if suitable 

monitoring data is not available to evaluate the GES-boundary. Under the WFD Member States may 

establish other values than EQS for alternative matrixes if specific criteria are met (see Art 3.3. in 

2008/105EG revised though 2013/39/EU). 

GES-boundary 
Value Concept type 

Cd: EQSwater (AA) 0.2 µg/lsecondary poisoning fish 160 µg/kg ww 
Hg: EQSsecondary poisoning fish 20 µg/kg ww 
Pb: EQSwater (AA) 1.3 µg/lUS EPA ER-L sediment 47000 µg/kg dw 
 
secondary GES-boundary: 

Cd: QSsediment
1,2.,3 mg/kg dw 

BAC blue mussel 960 μg/kg dwBAC mussel 960 µg/kg dw, fish 26 µg/kg 

ww, sediment 310 µg/kg dw, ERL sediment 1200 µg/kg dw 
Hg: BAC mussel 90 µg/kg dw, fish 35 µg/kg ww, sediment 70 µg/kg dw. ERL: 
sediment 150 µg/kg dw 

Pb: QSsediment 120 mg/kg dw 
BAC mussel 1300 µg/kg dw, BAC fish 26 µg/kg ww, sediment 38000 µg/kg dw 
(EQS value lower than BAC) 

Ecotoxicological effect 

 

 

Identified links to pressures listed in MSFD Annex III: 

Contamination by hazardous substances 

- Introduction of synthetic compounds 

                                                           
1 Applies to freshwater sediment (standard for marine sediment is currently not available). Sweden however considers 
this standard to be applicable also for assessment of the marine environment 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Metals-HELCOM%20core%20indicator%20report.docx
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15. Polybrominated diphenyl ethers (PBDE) 
Polybrominated diphenyl ethers (PBDE) are toxic and persistent substances that bioaccumulate in the 

marine food web. Predators at the top of the food chain are most at risk of exposure to PBDEs.  

PBDEs have mainly been used as commercial flame retardants, and mainly leak to the environment from 

waste handling sites. The use of most PBDE products has been banned in Europe during last 10 years, 

however some substance groups are still in use. Most notably the decaBDE are still in restricted use, and 

has been detected in biota samples and is furthermore known to degrade into lower brominated 

congeners. 

The GES-boundary is an environmental quality standard (EQS) for secondary poisoninghuman health, 

derived based on eco toxicological effects on predators under the Water Framework Directive prioritization 

process. The EQS is used as a GES-boundary although it is debated due to being considered very low, and 

not having been validated by the European Food Safety Authority (EFSA), and it is thus not clear if the value 

is in accordance with the food safety risk assessments to human health   The most strict QS derived in the 

prioritization process is defined as the EQS, which in the case of PBDE is based on human health. The EQS 

value is not approved or set by EFSA (European Food Safety Authority), and it is considered to be extremely 

low. If this value were to be used, it may lead to sea areas being classified as sub-GES without any marked 

negative effects on the ecosystem being detected. Therefore, in the case of this core indicator the QS for 

secondary poisoning is considered to be a more suitable target value for evaluating the status of the 

environment compared to the EQS based on human health. The GES-boundary is matrix sensitive. As a 

pragmatic approach, the secondary GES-boundary can be used for the evaluation if suitable monitoring 

data is not available to evaluate the GES-boundary, sediments are considered suitable when analyzing long-

term trends. 

GES-boundary 
Value Concept type 

EQShuman healthsecondary poisoning fish 44 0.0085µg/kg fish wet weight 
 
secondary GES-boundary: 
sediment 4.5 µg kg-1 dw 

Ecotoxicological effect 

 
 

Identified links to pressures listed in MSFD Annex III: 

Contamination by hazardous substances 

- Introduction of synthetic compounds 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/PBDE-HELCOM%20core%20indicator%20report.docx
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16. Perfluorooctane sulphonate (PFOS) 
PFOS is a persistent, bioaccumulative and toxic compound with possible effects on the immune system, 

reproductive- and developmental system as well as the lipid metabolism in organisms. 

PFOS has been produced the 1950s. PFOS has been used for production of fluoropolymers and 

commercially to provide grease, oil and water resistance to materials such as textiles, carpets, paper and in 

general coatings. PFOS has also been used in fire-fighting foams. 

The GES-boundary is an environmental quality standard (EQS) for human healthsecondary poisoning, 

derived based on eco toxicological effects on predators under the Water Framework Directive prioritization 

process. The most strict QS derived in the prioritization process is defined as the EQS, which in the case of 

PFOS is based on the human health protection goal and defined for edible parts of fish. However, since the 

core indicator has been developed with the main aim of assessing the status of the environment the QS for 

secondary poisoning is considered to be the appropriate GES-boundary. The GES-boundary is matrix 

sensitive. As a pragmatic approach, the secondary GES-boundary can be used for the evaluation if suitable 

monitoring data is not available to evaluate the GES-boundary. 

GES-boundary 
Value Concept type 

EQShuman healthsecondary poisoning fish 33 9.1 µg/ kg fish wet weight 
 
 
secondary GES-boundary 
EQS water 0.00047 µg l-1 

Ecotoxicological effect 

 
 

Stated generally, the indicator reacts to the following pressures; Use of synthetic compounds to increase 

fire resistance of materials 

Identified links to pressures listed in MSFD Annex III: 

Contamination by hazardous substances 

- Introduction of synthetic compounds 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/PFOS-HELCOM%20core%20indicator%20report.docx
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17.  Radioactive substances 
The activity concentration of the radionuclide cesium-137 (137Cs) is used to evaluate the radioactivity. In the 

Baltic Sea, the majority of the radiation load still originates from the Chernobyl fallout. It should be noted 

that there are no actual measures that can be implemented to actively improve the status of the sea, 

however due to the half-time of the radionucleids the Baltic Sea sub-basins are expected to achieve GES by 

2020 provided that emissions are stable or decreasing from present levels. 

To evaluate good environmental status, the concentration in fish and seawater have been set at pre-

Chernobyl levels, as no international boundary values exist for this type of evaluation. Concentration levels 

at which fish suffer adverse effects have been developed, but these concentrations are not considered to 

reflect GES. 

GES-boundary 
Value Concept type 

herring 2.5 Bq kg-1 Historical reference period (pre 1986) 

 

flounder and plaice 2.9 Bq kg-1 

seawater 15 Bq m-3 

 

Generally stated, the total collective dose of radiation from 137Cs in the Baltic Sea is estimated at 2600 

manSv of which about 60% originate from the Chernobyl fallout, 25% from the fallout from nuclear 

weapons testing, about 8% from the European reprocessing facilities, and about 0.04% from the nuclear 

installations bordering the Baltic Sea area. 

 

Identified links to pressures listed in MSFD Annex III: 

Contamination by hazardous substances 

- introduction of radio nuclides 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/Radioactive%20substances-HELCOM%20core%20indicator%20report.docx


HOD 48-2015, 3-26 
 

 

Page 21 of 21 
 

18. White-tailed eagle productivity 
As predators at the top-end of the aquatic food chain the White-tailed eagles are strongly exposed to 

hazardous substances that accumulate and magnify through the food web. The effects of hazardous 

substances on the breeding success are well documented, and affect both the health of the adult birds as 

well as the eggs. To evaluate how severe the effects are that the population is under, three connected 

parameters are evaluated.  

GES-boundary 
Value Concept type 

Productivity: 0.97 nestlings.  
Brood size: 1.71 nestlings.  
Breeding success: 0.59 (59%) 

Historical reference conditions (1854-1953) 

 
 

Stated generally, the indicator reacts to the following pressures; effects of toxins affecting population 

health (reproduction). 

Identified links to pressures listed in MSFD Annex III: 

Contamination by hazardous substances 

- Introduction of synthetic compounds 

 

https://portal.helcom.fi/workspaces/CORESET%20II-87/Core%20indicator%20reports/White-tailed%20eagle%20productivity-HELCOM%20core%20indicator%20report.docx

