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Background 
CORESET II is supervised by HELCOM GEAR. National GEAR contacts have appointed Task Managers in Lead 

(TML) or as assisting (TMa). TML’s have reported on the general progress made to GEAR 6/2014 (26.-27.3.) 

where the progress will be discussed and also the assignment of Task Managers. Since this discussion will 

take place after the submission date of this document (18.3.), some changes to the assignment of Task 

Managers may take place. 

CORESET II held its kick-off meeting 15-16 January 2014. Experts agreed on criteria that should be met for 

core indicators to be considered operational and carried out a gap-analysis for the current set of indicators. 

The meeting also discussed the schedule of the CORESET II project. TM-teams are to report on 

development of the indicators to relevant HELCOM meetings, and the second CORESET II meeting will be 

held September-October 2014 to assess the stage of development of the indicators. 

CORESET II Task Managers have been asked to provide a progress report on the development of GES and to 

provide initial suggestions on how to set up long-term data-management arrangements. The reports are 

summarized in this document with the aim that MONAS will advise the project on these technical aspects.  

Please, note that the document contains one excel file with additional details, available for downloading 

from the HELCOM Meeting Portal (5-1_Attachment Identified descriptors, objectives and pressures for the 

core indicators). 

 

Action required 

The Meeting is invited to:  

- advise on the technical aspects of the progress made by Task Managers to develop GES for the 
indicators 

- discuss the initial suggestions for long-term data-arrangements and outline possible general 
principles for the data-management arrangements, 

- take note of the outcome of the gap-analysis carried out during the CORESET II kick-off meeting, 
- take note of the preliminary on-line structure of the core indicators under discussion by CORESET II 

and EUTRO-OPER. 
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Criteria that core indicator must meet in order to be considered 

operational  
 

These criteria were specified during the CORESET II kick-off meeting (15-16 January 2014).  

Developing GES and establishing data-management arrangements are crucial points in the CORESET II 

project. MONAS is invited to consider progress reports on these issues (b, c, e). 

a) the scientific concept / design of the indicator, 

• Detailed description 

• Scientific background, what type of data is supporting it,  

• Referenced and reviewed 

• Clarify connection to anthropogenic pressures qualitatively or quantitatively as appropriate for the 

indicator 

• Policy relevance, it is to be defined what criteria in the MSFD does the core indicator targets 

• Spatial issues; what ecologically relevant areas (assessment units) does the indicator cover 

 

b) assessment methods, 

c) GES boundaries or assessment criteria, 

• Covers whole Baltic Sea and identified HELCOM Assessment Units where indicator is assessed, e.g. 

all seals not assessed in whole Baltic Sea 

• Assessment methods and rationale described in detail, e.g. statistical test and description 

(protocol) 

• GES-rationale clearly described,  

• GES-value endorsed, GES-value for each assessment unit if they are different. An indicator can be 

operational even if the GES-value is preliminary (in most cases a trend) and requires more work and 

maybe an update in 5 years time. Confidence of evaluation needs to be included 

• Show applicability of GES by using case study assessment for a selected area 

 

d) coordinated monitoring and methodology 

• Describe what data is fed into the indicator; Monitoring methods, sampling frequency, spatial 

resolution described in detail, describe optimal monitoring and identifying possible gaps.  

• Technical guidelines described largely through the HELCOM Monitoring Manual, detailed and 

accessible for all users 

• Clearly describe what type of monitoring of parameters relevant to the indicator are currently 

being monitored co-ordinately by all countries/by a number of CP’s/ad hoc or in projects 

• Appropriate quality assurance in place 

 

e) data management arrangements 

• Detailed description of data flow; sampling -> analyzing -> hosting  

• Long-term updating practices agreed, containing information on;  

1. Collected data is reported frequently at a certain month 

2. A certain institute/CP/group carries out the analyses required for the indicator 

based on common data 

3. Long-term data storage, e.g. specified common data base 

 Quality assurance routines in place for data 
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Detailed issues 

Splitting the state pre-core indicator Reproductive disorders: Malformed eelpout and amphipod embryos 

Task Manager in Lead has proposed splitting the indicator in two for the different species after considering 

issues in favor of 

• keeping together: the two indicators would target the same MSFD criteria (8.2) 

• splitting in two: monitoring methodology for the two species varies and may be approached 

through different monitoring programmes, sampling technique and timing is different, also 

different competence is required for the analyzes 

Developing a pressure core indicator for dredged materials 

A pressure indicator for dredging and dumping of dredge material has been discussed at a general level by 

the LAND/MONAS Expert Workshop on revision of HELCOM Guidelines for the disposal of dredged 

materials at sea (2/2014, 18-19 February 2014). The meeting considered the possibility to develop such a 

pressure indicator, and agreed to discuss it in more detail by correspondence with more information on 

CORESET II and core indicators for hazardous substances. The meeting considered the ‘Summary report on 

Disposal of Dredged material at sea 2010-2012’ as potential good ground for development of the pressure 

core indicator. The report should then include information on amounts dumped, but also considerations on 

how intensity of dredging activities are connected to port development in the Baltic Sea region and possibly 

also information on e.g. proportion of sea deposited, beneficially used and otherwise managed dredged 

material from the total amount of dredged material. 

Progress on development of nutrient input pressure core indicators 

During its seventh meeting (12-14 March 2014), the Expert Group on follow-up of national progress 

towards reaching BSAP nutrient reduction targets (LOAD) discussed development of drafted pressure core 

indicators for nutrient input that were presented to the CORESET II kick-off meeting. The LOAD meeting 

agreed that the input indicator should focus on the pressures on the marine environment, i.e. the actual 

inputs towards reaching the maximum allowable inputs, and agreed in general on the drafted structure. 

The LOAD core group will have a 1,5-2 day meeting in May-June 2014 where the work will be forwarded.  
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Outcome of gap analysis in CORESET II 1/2014 
GEAR 5/2013 asked CORESET II to carry out a gap analysis to identify areas where development of 

additional core indicators might be needed. The CORESET II kick-off meeting carried out this gap-analysis 

with main focus on assessing the MSFD needs (Table 2). The complete outcome of the exercise is available 

in the excel table Att1. ‘Identified descriptors, objectives and pressures for the core indicators’. The 

information on row 4 of has been summarized in Table 1 and Table 2.  

Some of the indicators may provide information for more than one BSAP Objective and/or MSFD Criteria. 

To clarify the situation as much as possible, experts attempted to assign each core indicator primarily to 

one Objective/Criteria and in addition assign the same indicator secondarily to one or more 

Objective/Criteria. 

For the BSAP, gaps were identified for three objectives (Table 1). However, the link between some of the 

core indicators was not discussed so the table does not give a complete picture. 

Table 1 Core indicators targeting BSAP needs 

Segment Objective Core indicators 
targeting the objective 

Pre-core- or 
candidate indicators 

targeting the 
objective primarily secondarily 

Eutrophi-
cation 

Concentration of nutrients close to natural level 2 0 0 
Clear water 1 0 0 
Natural levels of algal blooms 1 0 0 
Natural distribution and occurrence of plants 
and animals 

6 0 1 

Natural oxygen levels 1 0 0 

Hazardous 
substances 

Concentrations of hazardous substances close 
to natural levels 

7 0 2 

Fish safe to eat 0 7 2 

Healthy wildlife 3 3 9 

Radioactivity at pre-Chernobyl level 1 0 0 

Biodiversity Natural marine and coastal landscapes 0 0 2 

Thriving and balanced communities of plants 
and animals 

5 1 0 

Viable populations of species 11 1 2 

Others No illegal pollution 0 0 1 

Safe maritime traffic without accidental 
pollution 

0 0 1 

No introduction of alien species 1 0 0 

For the MSFD, gaps were identified for 12 criteria, approximately half of which are targeted by indicators 

currently at a pre-core or candidate stage of development (Table 2).  

- The criterion 2.2. ‘Environmental impact of invasive non-indigenous species (ratio between NIS and 

native, impacts of NIS)’ is not targeted by an indicator, and the CORESET II meeting noted the 

German view that an indicator is not considered necessary as it is not possible to mediate the 

impacts of non-indigenous species and that Sweden is currently initiating a project that may 

develop an appropriate indicator that may be considered for covering the gap in the future. 

- The two criteria 3.1. ‘Level of pressure of the fishing activity (fishing mortality, catch-biomass 

ration’) and 3.2.’Reproductive capacity of the stock (spawning stock biomass, biomass indices)’ have 

not been included in indicator development under CORESET.  
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- The two criteria 7.1. ‘Spatial characterization of permanent alterations (extent of area)’ and 7.2. 

‘Impact of permanent hydrographical changes (extent, function)’ are not covered and suggested 

indicator-concepts are at an early stage of development and were deemed premature for inclusion. 

Three draft OSPAR indicators were considered. A German research project has outlined a concept 

that is based on the area affected by hydrographical changes and the impact of the changes. Large 

scale changes in hydrographic conditions can be modelled but the lack of data on impacts makes it 

difficult to implement the indicator in practice at the moment.  

Table 2 Core indicators targeting MSFD criteria. Shaded areas highlight criteria for which core indicators are lacking. 

Descriptor Criteria Core indicators targeting the criteria Pre-core- or candidate indicators 
targeting the criteria 

primarily secondarily 

1.  1.1.  0 3 2 
1.2.  5 1 0 
1.3.  5 2 1 
1.4.  0 0 1 
1.5.  0 0 2 
1.6.  4 1 6 

2.  2.1.  1 0 0 
2.2.  0 0 0 

3.  3.1.  0 0 0 
3.2.  0 0 0 

4.  4.1.  3 2 1 

4.2.  1 0 0 
4.3.  8 0 9 

5.  5.1.  2 0 0 
5.2.  2 0 5 

5.3.  1 1 1 

6.  6.1.  0 0 4 

6.2.  2 1 0 

7.  7.1.  0 0 0 
7.2.  0 0 0 

8.  8.1.  7 0 2 
8.2.  1 5 10 

9.  9.1.  0 7 2 

10.  10.1.  0 0 3 

10.2.  0 0 1 

11.  11.1.  0 0 1 
11.2.  0 0 1 
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Progress report of CORESET II 
Task Managers in Lead (TML) or assisting (TMa) have been assigned for the majority of indicators. TML’s are 

responsible for communicating with the TMa’s and report progress through the HELCOM Secretariat.  

In this document the progress so far on developing GES for the indicator are reported together with initial 

thoughts on how to set up the long-term data-management arrangements required for an indicator to be 

considered operational.  

Note that the TML:s of the indicators have reported progress on GES and were asked to give ideas on data-

arrangements. Indicators without TML:s have not made progress since the end of CORESET I.  

The Project Manager has made some editorial changes to the reported texts. 

Summary of points made by TML:s GES development 

 In a few indicators, concepts for defining GES are developed for all the parameters, however the 

final values of the boundary still need validation. 

 There are a number of indicators where GES has not been developed for all the parameters that 

the indicator includes. For some indicators the GES boundary value is lacking, while for others also 

the concept is underdeveloped for some parameters.  

 For some indicators GES is expressed as a trend at the moment, and the concept needs to be 

developed further possibly resulting in defining specific GES-boundaries for different assessment 

units. 

 Indicators currently based on small amounts of data or no monitoring data have underdeveloped 

GES e.g. reference conditions are still in need of validation. 

Summary of points made by TML:s on data-management arrangements 

 The only indicators for which the data-management arrangements are currently seen to be in 

place, are the hazardous substance indicators where HELCOM Contracting Parties submit data to 

ICES through the COMBINE procedure. 

 Indicators for which data is collected regularly/annually by HELCOM contracting parties, mainly 

suggest that the data would be submitted to a HELCOM expert group for processing or given to a 

contractor. The final storage of the data is suggested to be at the HELCOM Secretariat or in a 

commonly available data base.  

 For some indicators there are currently no national monitoring programmes in place, thus only 

sporadic research results are available. For these indicators TML:s have focused on describing the 

needed data, but have not been able to suggest long-term arrangements. For some indicators, data 

collection is currently carried out regularly but under long-term project.  

 

Core indicator 
green: hyperlinked to progress report 
orange: no progress report 

Task Managers of the indicators either in lead (TML) or assisting 
(TMa) 
 A - TML offered, B - No TML but TMa offered, C - neither TML nor 
TMa offered 
/ comment 

STATE 
 

Core indicator  

Population growth rate, abundance and 
distribution of marine mammals 

A - SE: Olle Karlsson (TML); Tero Härkonen (TML); Karl Lundström 
(TMa) - FI: Markus Ahola (TML) - DK: . Anders Galatius Jørgensen 
(TMa),  Mr. Jonas Teilmann (TMa) 

Pregnancy rates of the marine mammals A - SE: Charlotta Moraeus (TML), Britt-Marie Bäcklin (TML) Karl 
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Lundström (TMa) FI: Kaarina Kauhala (TMa) 

Nutritional status of seals A - SE: Charlotta Moraeus (TML), Britt-Marie Bäcklin (TML), Karl 
Lundström (TMa) - FI: Kaarina Kauhala (TMa) 

White-tailed eagle productivity B - SE: Björn Helander (?), FI: Aleksi Lehikoinen (TMa) 

Abundance of waterbirds in the wintering season A - DE: Volker Dierschke (TML), Sven Koschinski (TML)- SE: Leif 
Nilsson (?) - FI: Markku Mikkola-Roos (TMa) 

Abundance of waterbirds in the breeding season A - DE: Volker Dierschke (TML), Sven Koschinski (TML) - SE: Leif 
Nilsson (?) - FI: Jukka Rintala (TMa) 

Abundance of key fish species A - SE: Jens Olsson (TML) - FI: Antti Lappalainen (TMa) 

Abundance of fish key functional groups A - SE: Jens Olsson (TML) -  PL: Adam Lejk (TMa) - FI: Antti 
Lappalainen (TMa) 

Proportion of large fish in the community A - DE: Christian Pusch (TML), Thurid Otto (TML) (supporting 
extperts: Andrea Rau, Christian vonDorrien)- SE: Michele Casini 
(TML), Håkan Wennhage (TMa) - PL: Adam Lejk (TMa) - FI: Antti 
Lappalainen (TMa) 
/Reported that work is planned to begin in March 2014 

Abundance of sea trout spawners and parr  B -  PL: Adam Lejk (TMa) - FI: Antti Lappalainen (TML?), Tapani 
Pakarinen (TMa) 

Abundance of salmon spawners and smolt  B - PL: Adam Lejk (TMa) - FI: Antti Lappalainen (TML?), Tapani 
Pakarinen (TMa), Atso Romakkaniemi (TMa) 

Zooplankton mean size and total abundance A - SE: Elena Gorokhova (TML); Marie Johansen (TMa) - LV: Solvita 
Strake (TMa) - FI: Maiju Lehtiniemi (TMa) 

State of the soft-bottom macrofauna 
communities 

A - DE: Michael Zettler (TML), Alexander Darr (TMa), Torsten Berg 
(TMa) - SE: Mats Blomqvist (TMa) FI: Samuli Korpinen (TMa) 

Population structure of long-lived 
macrozoobenthic species 

A - DE: Alexander Darr (TML), Michael Zettler (TMa), Torsten Berg 
(TMa) - SE: Mats Blomqvist (TMa) - FI: Samuli Korpinen (TMa), 
Henrik Nygård (TMa) 

Trends in arrival of new non-indigenous species A/B - FI: Maiju Lehtiniemi (TML?/TMa) - EST: Henn Ojaveer (TML?) 
- LT: Sergei Olenin (TML?), Anastasia Zaiko (TMa) - DE: David 
Johannes (TMa), Christian Buschbaum (TMa) - SE: Malin Werner 
(TMa) ,Johan Näslund (TMa), Sofia Wikström (TMa), - LV: Solvita 
Strake (TMa) 

Red-listed benthic biotopes A - FI: Samuli Korpinen (TML) - SE: Antonia Nyström Sandman 
(TMa) - support by LT, EST 

Polybrominated biphenyl ethers (PBDE): BDE-28, 
47, 99,100, 153 and 154 

B - SE: Elisabeth Nyberg (TMa), Sara Danielsson (TMa), Anders 
Bignert (TMa) - FI: Jaakko Mannio (TMa?) 

Hexabromocyclodocecane (HBCDD) A - SE: Elisabeth Nyberg (TML), Sara Danielsson (TML), Anders 
Bignert (TMa),  - FI: Jaakko Mannio (TMa?) 

Perfluoro-octane sulphonate (PFOS) A - SE: Elisabeth Nyberg (TML), Sara Danielsson (TML), Anders 
Bignert (TMa),  - RU: Yana Russkikh (TMa) - FI: Jaakko Mannio 
(TMa?) 

Polychlorinated biphenyls (PCB) and dioxins and 
furans: CB-28, 52, 101, 118, 138, 153 and 180: 
WHO-TEQ of dioxins, furans –dl-PCBs 

B - SE: Elisabeth Nyberg (TMa), Sara Danielsson (TMa), Anders 
Bignert (TMa) - RU: Larisa Khoroshko (TMa) - FI: Jaakko Mannio 
(TMa?) 

Polyaromatic hydrocarbons and their 
metabolites: US EPA 16 PAHs / selected 
metabolites 

A - DE Ulrike Kammann (TML for fish, assistance  for mussels and 
sediments)  - SE: Elisabeth Nyberg (TMa), Sara Danielsson (TMa), 
Anders Bignert (TMa) - FI: Jaakko Mannio (TMa?) 

Metals (lead, cadmium and mercury) A - RU: Sergey Ermakov (TML)  SE: Elisabeth Nyberg (TMa), Sara 
Danielsson (TMa), Anders Bignert (TMa)  - FI: Jaakko Mannio 
(TMa?) 
/TML assigned in early March 

Radioactive substances: Caesium-137 in fish and 
surface waters 

B - FI: Iisa Outola (TMa) 

Tributyltin (TBT) and imposex B - RU: Zoya Zhakovskaya (TMa)  FI: Jaakko Mannio (TMa) / Kari 
Lehtonen (TMa) 

Pre-core indicator 
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Number of waterbirds being oiled annually C - SE: Kjell Larsson (?) 

Lower depth distribution limit of macrophyte 
species 

A - DE: Karin Fürhaupter (TML) - SE: Mats Blomqvist  (TMa) - FI: 
Samuli Korpinen (TMa)  - RU: Nickolaj Kovaltchouk (TMa) - EST: 
Georg Martin (?), Kaire Torn (?) - TL: Martynas Bucas (?) 

Distribution and pattern of benthic biotopes B - SE: Antonia Nyström Sandman (TMa), Nicklas Wijkmark (TMa) - 
LV: Juris Aigars (TMa) - FI: Samuli Korpinen (?), Aarno Kotilainen 
(?), LT: Darius Daunys (?),  EST: Kristjan Herkul (?), Georg Martin 
(?) 

Extent of benthic biotopes B - SE: Antonia Nyström Sandman (TMa), Nicklas Wijkmark (TMa) - 
LV: Juris Aigars (TMa) - FI: Samuli Korpinen (?), Aarno Kotilainen 
(?), LT: Darius Daunys (?),  EST: Kristjan Herkul (?), Georg Martin 
(?) 

Pharmaceuticals: Diclofenac, EEA2 (+E1, E2, E3 + 
in vitro yeast essay) 

A - RU: Ekaterina Chernova (TML) - FI: Kari Lehtonen (TMa) 
/TML appointed in March 

Lysosomal Membrane Stability – a toxic stress 
indicator 

B -DE: Mathias Brenner (supporting expert) - FI: Kari Lehtonen 
(TML?) 

Fish Disease Index– a fish stress indicator B - DE: Thomas Lang (supporting expert) - FI: Kari Lehtonen (TMa) 

Micronucleus test – a genotoxicity indicator A - RU: Eugene V.Daev (TML) - DE: Thomas Lang (supporting 
expert) - FI: Kari Lehtonen (TMa) - LT: Janina Barsiene(?) 
/TML appinted in March 

Reproductive disorders: Malformed eelpout and 
amphipod embryos 

A - SE: Brita Sundelin (TML) DE: Proposed by DE as supplementary 
indicator  - FI: Kari Lehtonen (TMa), Samuli Korpinen (TMa) 

Candidate indicator  

Ratio of diatoms and dinoflagellates B - SE: Marie Johanssen (TMa; for plankton indicators) LV: Iveta 
Jurgensone (TMa), DE: Norbert Wasmud (?) 

Seasonal succession progression of functional 
phytoplankton groups 

B - SE: Marie Johanssen (TMa) LV: Iveta Jurgensone (TMa) 

Spring bloom intensity index B - RU: Ekaterina Voyakina (TMa), SE: Marie Johanssen (TMa) LV: 
Iveta Jurgensone (TMa) 

Phytoplankton species assemblage clusters 
based on environmental factors 

C 

Cyanobacterial surface accumulations C 

Phytoplankton taxonomic diversity C 

Concentration of silica and chlorophyll a C 

Proportion of cyanobacteria in summer 
phytoplankton biomass  

B - RU: Ekaterina Voyakina (TMa), SE: Marie Johanssen (TMa) LV: 
Iveta Jurgensone (TMa) 

Cyanobacteria biomass index B - RU: Ekaterina Voyakina (TMa), SE: Marie Johanssen (TMa) LV: 
Iveta Jurgensone (TMa) 

Zooplankton species diversity A - RU: Larissa Litvinchuk (TML) SE: Marie Johansen (TMa) 

Biomass of copepods (absolute and relative)  A - RU: Larissa Litvinchuk (TML) SE: Marie Johansen (TMa) 

Biomass of microphagous mesozooplankton 
(absolute and relative)  

C 

Zooplankton-phyto-plankton biomass ratio  B - SE: Marie Johansen (TMa) 

Distribution of seabirds C 

Distribution of offshore fish populations and 
communities 

A - SE: Michele Casini (TML), FI: Antti Lappalainen (TMa) 
/TML appointed in March 

Mean maximum length (MML) of the fish 
community 

A - SE: Michele Casinin (TML) 
/TML appointed in March 

PCB and dioxins for safe fish to eat C 

Alkylphenols (nonylphenol and octylphenol) C 

Vitellogenin induction A - SE: Niklas Hansson (TML) 
EROD/CYP1A (Ethoxyresorufin-O-deethylase) 
induction 

A - SE: Niklas Hansson (TML) 

Acetylcholin-esterase inhibition C 

Biomass ratio of opportunistic and perennial B – RU: Nickolaj Kovaltchouk (TMa) 
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macroalgae 

Cumulative coverage (of macrophytes) C 

Status of hard-bottom community C 

Discarded candidates 
(listed for completion) 

 

Fatty acid composition of seals CORESET II kick-off (15-16 Jan 2014) 

Fish community trophic index CORESET II kick-off (15-16 Jan 2014) 

Cladophora length Working Meeting of benthic TMs (17-18 Feb 2014) 
Not necessary, better indicators for measuring nutrient 
concentrations already exist. 

Blue mussel cover Working Meeting of benthic TMs (17-18 Feb 2014) 
Not useful on its own, does not indicate anything directly.  Might 
be more useful if the information was included in the ”state of 
hard-bottom community”-indicator. Instead of cover it might be 
more informative to use biomass. Could be important input to 
modelling indicators e.g. connection as a food source and relation 
to phytoplankton. Could be integrated into extent/distribution of 
benthic biotopes.  

Macrophyte depth distribution Working Meeting of benthic TMs (17-18 Feb 2014) 
Redundant. The relevant parts have been taken up in the depth 
limit indicator and the biotope distribution indicator. 

Ratio of autotrophic and heterotrophic 
organisms 

Phytoplankton TM-discussion March: 
Not a good indicator as it is sometimes  difficult to distinguish 
between uto and hetero in lugol samples 

Frequency and intensity of cyanobacterial 
blooms 

Phytoplankton TM-discussion March: 
Is almost identical with to marmoni project indicator 
"cyanobacterial surface blooms and could be" 

Phytoplankton diversity Phytoplankton TM-discussion March: 
is similar with marmoni project indicators and not elaborated 

Phytoplankton functional diversity Phytoplankton TM-discussion March: 
has changed name to: Phytoplankton trait and dendrogram based 
functional diversity index work in progress by finnish scientists 

PRESSURE 
 

Core indicator  

Number of drowned mammals and waterbirds in 
fishing gears 

A - DE: Volker Dierschke (TML), Sven Koschinski (TML) 

Pre-core indicator  

Cumulative impact on benthic habitats A - DE: Kai Hoppe (TML), Alexander Darr (TMa) (supporting 
experts: Michel Zettler, Wera Leujak, Torsten Berg)- LV: Juris 
Aigars (TMa) - FI: Samuli Korpinen (TMa), Aarno Kotilainen (TMa) - 
EST: Kristjan Herkul (?), Georg Martin (?) - LT: Darius Daunys (?) 

Candidate indicator  

Actual inputs of nitrogen and phosphorous to 
the basins  

A - LOAD group 

Follow-up report on inputs reduction 
requirements for countries 

A - LOAD group 

Waterborne inputs organic matter  C 

Fishing effort by specific gears C 

Integrated status of contaminants in fish species C 

Fishing mortality in the fish stocks C 

Occurrence, origin and extent of significant acute 
pollution events 

C 

Beach litter A - MONAS & Stephanie Werner 

Litter on the seafloor A - MONAS & Stephanie Werner 
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Microplastics in the watercolumn A - MONAS & Stephanie Werner 

Low and mid frequency impulsive sounds A - MONAS & Jukka Pajala 

Ambient noise A - MONAS & Jukka Pajala 

 

Population growth rate, abundance and distribution of marine mammals 
Proposed GES boundaries 

The proposed core indicator “Population trend” is feasible in two scenarios of population growth: 

exponential rate of increase and when the population is close to carrying capacity. A depleted population 

can evaluated as obtaining GES, when its observed rate of increase doesn’t deviate significantly from its 

intrinsic rate of increase (harbour porpoises 4%, grey and ringed seals 10%, and harbour seals 12%). When 

populations are close to their carrying capacities, populations obtain GES if the rate of decrease is less than 

10% over a period of 10 years as also stated in the OSPAR convention. Variances for these maximum 

estimates are available for all management units, and the statistical analyses can be performed using e.g. 

ANOVA tests.  

For the supporting parameter “Distribution of marine mammals” we propose that a population obtains GES 

when the area of occupancy or the numbers of breeding sites show no decline over the reporting period of 

six years. 

More detailed information including empirical data is given in the preliminary description of the indicator 

available at the HELCOM web site. 

Long-term data arrangements 

We propose that annual survey data on abundance and distribution is made available for HELCOM and the 

task of annually compiling data is given to the HELCOM seal expert group. (Annual data-submission timeline 

to be agreed upon) 

 

Pregnancy rates of the marine mammals AND Nutritional status of seals 
Approach for defining GES:  

1) Reproductive status 
Grey seals and ringed seals: Pregnancy rate and birth rate will be used separately depending on available 

animals. Pregnancy rate is measured as presence or absence of a foetus in the pregnancy period in 4-5 

years and 6-24 years-old seals. Birth rate is calculated from the proportion of 5-6 years and 7-25 years old 

females with ovarian CA and/or uterine signs of pregnancy in spring. The GES boundary will only be used 

for the 6-24 and 7-25 year old seals Presence of ovarian CL in spring (sexual maturity) will also be followed 

in 3-4-years old females. 

There is a suggestion to change the age limits for the pregnancy rate indicator from 4-20 years to 6-24 and 

7-25 years and then data will be recalculated. Today’s figures suggest that in 4–20 years old grey seal GES 

could be set at the lower limit of the 95% confidence interval i.e. at about 80%, referring to the period 

2008–2009 which is proposed to be defined as representative of a healthy population. The same GES 

boundary is proposed for the ringed seal. Data should be presented as trends.  

GES for pregnancy rate in harbour seals will be investigated in literature and existing data during 2014. 
A meeting in Stockholm with Sweden and Finland are planned in 25-26 March to discuss this further.  

2) Nutritional status 
Blubber thickness is measured at the sternum between the muscle layer and the skin during the season of 

pregnancy (August-February for grey and ringed seals). Suggested reference levels for GES are the lower 

limit of the 95 % confidence interval (CI) for the geometric mean (GM). These have been calculated for 1–3 
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years old, 5–20 years old males, and 5–20 years old females in the Norwegian and Swedish grey seals from 

hunt in 1999–2004 considered being normal. The reason for basing the proposed GES boundary to data 

from before 2005 is a decreasing trend in grey seals thereafter. Blubber thickness in by-caught and hunted 

seals should be presented separately since by-caught seals usually are thinner than hunted. 

Table  Suggestion GES boundaries for grey seals during the season of pregnancy.  

Age class  Sex  GM – CI = GES boundary  

1–3 years  females and males  ≥26  

5–20 years  males  ≥36  

5–20 years  females  ≥37  

 
GES limits for blubber thickness in ringed seals and harbor seals will be investigated in literature and 

existing data during 2014. 

GES is proposed to be assessed every sixth year. Finland is suggested to collect and compile ringed seal 

data, Germany harbor seal data and Sweden grey seal data.      

Data-arrangements 

For the long-term data arrangements data should be compiled every second year (?). Data should be sent 

to respectively responsible country in the end of March. Updates of graphs and texts will be done by the 

responsible country before the end of August, updates submitted to HELCOM SEAL by mid-September. At 

the annual/biannual HELCOM SEAL meetings the core indicator updates will be considered and agreed on 

for publishing.   

To continue the monitoring of these two core indicators samples from all three seal species needs to be 

investigated. Data and samples should include: 

• Species 

• Sex 

• From where- position 

• Date of finding- date of death 

• Cause of death- hunt, stranded, by-catch 

• Blubber thickness- measured at sternum (mm)  

• Uterus and ovaries- to detect reproductive status 

• Lower jaw or other teeth- for age determination  
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Abundance of waterbirds in the wintering season 
GES 

Regarding the temporal trends in the abundance of wintering waterbirds gained from land-based surveys, 

the GES boundary is tentatively set to 75% of species fluctuating by more than 30% (20% in alcids) 

compared to the baseline year 1991. For waterbirds in offshore areas (not monitored in the whole Baltic 

Sea so far) it is proposed to allow not more than 50% fluctuation to a reference period 1992-93 (Aunins et 

al. 2013). 

Data-arrangements 

The indicator is based on the numbers of coastal wintering waterbirds, which are derived from land-based 

coastal mid-winter surveys and collected by all HELCOM CPs. The data have to be aggregated and evaluated 

by an expert group or by a contractor. 

References 

Aunins A, Nilsson L, Hario M, Garthe S, Dagys M, Petersen IK, Skov H, Lehikoinen A, Mikkola-Roos M, Ranft 

S, Stipniece A, Luigujoe L, Kuresoo A, Meissner W & Korpinen S 2013: Abundance of waterbirds in the 

wintering season.  HELCOM Core Indicator Report (16 March 2014). 

 

Abundance of waterbirds in the breeding season 
GES  

Concerning the temporal trends in the abundance of breeding indicators, the GES is preliminary set. 

Compared to the baseline year 2000, not more than 25% of the bird species should deviate from the 

baseline by more than 30% (species laying more than one egg) and 20% (species laying one egg), 

respectively (Herrmann et al. 2013).  

The parameter “breeding success” has so far no definition of GES. In line with the parameter “temporal 

trends”, a possible boundary could be the percentage of species attaining good breeding success in a given 

proportion of years. Such a GES boundary is currently developed for the equivalent OSPAR indicator (ICES 

2013) and further development for the HELCOM indicator should adjust this procedure to the species 

monitored in the Baltic Sea. 

Data-arrangements 

For the parameter “temporal trends” the indicator needs annual breeding bird numbers for the species 

included in the monitoring, which have to be collected on a national level. Data compilation and evaluation 

for the HELCOM area has to done in an expert group or by a contractor. The same applies to data needed 

for the parameter “breeding success”, i.e. data on the reproductive output of breeding waterbirds. 

References 

Herrmann C, Rintala J, Lehikoinen A, Petersen IK, Hario M, Kadin M & Korpinen S 2013: Abundance of 

waterbirds in the breeding season.  HELCOM Core Indicator Report (16 March 2014).  

ICES 2013: Report of the OSPAR expert group on birds. ICES HQ Copenhagen 22-23 Oct 2013. 
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Coastal Fish core indicators - data arrangements, GES-values and candidate indicators 
Work on GES-values (the same for both indicators) 

HELCOM FISH PRO II has during recent years worked on proposing a method by which GES-values and 

boundaries for the suggested CORE-indicators could be assessed. During the annual meeting of the project 

in 2013, the method presented below was suggested and adopted. This method will be used for the update 

of the CORE indicator fact sheets by mid 2015. 

Quantitative boundaries for GES are computed based on a baseline data set, which is obtained from the 

time-series to be assessed. Thus, the definition of the GES boundary is site and sampling method specific, 

depending on local properties of the ecosystem such as topography and geographical position. The 

geographic scale of assessment is therefore within the region of the monitoring area, and the boundary for 

GES will hence not be static in time and general for all areas. The baseline data set should cover a minimum 

number of years, which is two times the generation time of the species most influential on the indicator, in 

order to account for the influence of strong year classes. For coastal fish, this is typically about ten years. 

The baseline data set should not display a linear trend within itself (n>10, p>0.05), in order to reflect stable 

conditions and not a development towards a change in the environmental state, i.e. conforming to 

sustainable use and within current climatic and hydrographic conditions as stated within the MSFD. GES 

boundaries are defined as the indicator value at the Xth percentile of the median distribution of the baseline 

data set. The median distribution is computed by re-sampling (with replacement) from the baseline data 

set. In each repetition, the number of samples equals the number of years in the baseline data set. In order 

to improve precision, a smoothing parameter may be added in each repetition. The smoothing parameter is 

computed as the normal standard deviation of the re-sampled data set divided by the number of years re-

sampled. Whether the baseline period is defined as representing GES or subGES is based on expert 

judgment. 

The following steps should be assessed: 

For an indicator in which higher values represent better status (e.g. Abundance of key species and 

Abundance of piscivores) and the baseline data set represents GES, the median of the years to be assessed 

(n=5) should be above the 5th percentile of the median distribution of the baseline data set in order to 

reflect GES.  

Example: Abundance of piscivores (i.e. Abundance of fish key functional groups). Baseline data 1994-2005, 

assessment period 2007-2011. 
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1) For an indicator in which higher values represent better status (e.g. Abundance of key species and 

Abundance of piscivores) and the baseline data set represents sub-GES, the median of the years to 

be assessed (n=5) should be above the 98th percentile of the median distribution of the baseline 

data set in order to reflect GES.   

Example: Abundance of piscivores (i.e. Abundance of fish key functional groups). Baseline data 

1994-2005, assessment period 2007-2011. 

 

2) For an indicator in which values should be within an interval (i.e. not too low or too high) in order 

to represent GES (e.g. Abundance of cyprinids) and the baseline data set represents GES, the 

median of the years to be assessed (n=5) should be within the 5th and 95th percentile of the median 

distribution of the baseline data set in order to represent GES. If the baseline state represents 

subGES, the procedure is analogous to 1 or 2 dependent on the desirable direction towards GES. 

Example: Abundance of cyprinids (i.e. Abundance of fish key functional groups). Baseline data 1994-

2005, assessment period 2007-2011. 

 

              

              The exact borders for GES (i.e. the definition of the percentiles) will be reviewed during  2014. 
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If the requirements for defining a quantitative baseline conditions are not met (e.g. short time-series), 

trend based assessment should used. In this case, GES is defined based on the direction of the trend 

compared to the desired direction of the indicator over time.  

1) For an indicator in which higher values represent better status (e.g. Abundance of key species and 

Abundance of piscivores) and the first years of the time-series assessed represents GES, the trend 

of the indicator over time should not be negative in order to represent GES. If the first years of the 

time-series assessed represent sub-GES, the trend of the indicator should be positive in order to 

represent GES. 

2) For an indicator in which values should be within an interval (i.e. not too low or too high) in order 

to represent GES (e.g. Abundance of cyprinids) and the first years of the time-series assessed 

represents GES, there should not be a trend in the indicator over time in order to represent GES. If 

the first years of the time-series assessed represent sub-GES, the trend in the indicator should be in 

direction towards GES conditions. 

For the indicator Abundance of fish key functional groups, the “one-out-all-out” criterion should applied for 

the overall status assessment of Abundance of piscivores and Abundance of cyprinids.  

Future data arrangements for the indicators 

Currently there are no common data arrangement or data storage system for the coastal fish CORE 

indicators. Experts from the contracting parties in the HELCOM FISH PRO II project currently make updates 

of indicators from national databases. The Task manager in lead (Jens Olsson) has so far collected this data 

and assembled them for the production of CORE indicator fact sheets. 

A suggestion for future data arrangements to safe-guard updating and storage of data for CORE indicators 

would include that each contracting party update the relevant CORE indicators and assessment areas 

annually for the HELCOM FISH PRO II yearly meetings. During the meeting the development of the 

indicators during the last year could be assessed, and the submitted data could be stored/uploaded to a 

common share-point or database supervised by the HELCOM secretariat. 

This requires engagement and financial support from contracting parties, and the suggestion needs to be 

discussed within the HELCOM FISH PRO II project. This will be undertaken during the upcoming annual 

meeting of the project 18-20th of March 2014. 

In a more long-term perspective, an establishment of a HELCOM-wide database for data from the coastal 

fish monitoring areas would be ideal. We do, however, not believe that such a database could be 

established within the project time of the CORESET II project, since it for example requires funding for set-

up and administration, as well as for agreements on data handling procedures across contracting parties. 

Candidate indicators 

Fish community trophic index is listed as a candidate indicator for coastal fish, but the experts of the 

HELCOM FISH PRO II project also considers an indicator reflecting the size aspects if coastal fish 

communities, to represent the trophic state of the fish community. During 2014, both Fish community 

trophic index as well as a size related indicator will be considered and reviewed. Pending the outcome of 

analyses, additional indicators might be proposed for coastal fish within the CORESET II project. 
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State of the soft-bottom macrofauna community 
Progress:  

Continuing the Coreset I project, an exercise for the Swedish Benthic Quality Index (BQI) using real data is 

currently being performed by IOW. All Baltic States provided their data in order to calculate a Baltic Sea 

subregion and salinity gradient adapted sensitivity list of macrozoobenthic species. Also, the data will be 

used to apply the BQI with this new sensitivity list and evaluate the outcome. As environmental gradients 

or proxies we consider salinity, subbasins and depth given the amount of data is large enough for 

calculations. The effect of using sample data (numbers per grab) versus visit data (usage of each species 

average abundance from three samples as a basis for calculations) will be investigated in a case study as 

well. 

Work on GES-values:  

It is too early to conclude any GES values in this stage of the work. After the pilot study we have to decide if 

the used approach is suitable in terms of an indicator for the state of soft bottom communities. After this 

exercise, it will be possible to start working on GES values. Nonetheless, it has been discussed which 

concepts the GES values could be based upon. One possibility would be to agree on a certain percentage 

deviation from a maximum indicator value. This would probably be a different percentage value per 

assessment unit. Other factors affecting the indicator value, such as natural species richness, substrate, 

expose etc. might however render such a simple concept inacceptable. Other possibilities, including 

statistical approaches (natural breaks, correlation with threshold values for abiotic parameters like 

nutrients, modelling) might also be feasible but have not been investigated yet. 

Data arrangements:  

During the Coreset I process and especially during an expert meeting in Warnemünde at January 2013 all 

participants agreed to deliver datasets to cover almost all main subbasins of the Baltic Sea. Licence 

agreements on data delivery for the HELCOM Coreset benthos analysis were concluded. From all member 

states data were delivered and are now used within Coreset II to proceed with operationalizing the 

indicator. A template has been prepared for both sample and visit data. Thus, it has been standardized in 

which format the data is to be delivered and new data can always easily be added to the existing set. The 

templates include all necessary information on the zoobenthos taxa, as well as metadata on the data 

owner, geographical position, water depth, salinity, sampling gear and mesh size. 

 

Population structure of long-lived macrozoobenthic species 
Progress/ Problems:  

Besides the named approaches developed in the MARMONIproject, no national or regional indicators are 

known that can serve as a base for the baltic-wide development of a population structure indicator. 

Currently, measuring the size of selected invertebrate species is not included in most of the national 

monitoring programmes. Therefore, the CORESET II expert group recommended on their meeting in 

Hamburg (17th-18th February 2014) to change the state of this indicator into “pre-core”.  

No progress has been reached since the publicationof the indicator fact-sheet as an outcome of CORESET I. 

Initialresults of the MARMONI-project can be expected end of March 2014 at the earliest. Progress can 

potentially be achieved by applying the MARMONI-approach in a larger geographicalarea.  

As large parts of the Baltic Sea are actually not covered by the TM-group, the participation of experts from 

more CPs is required. If the available data do not cover at least the full range of the Baltic Sea subregions 

(ideally including both deep and shallow water date and different exposures), the development of an 

approach for a meaningful indicator within the given timeframe will not be possible. 
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GES-values: 

Target values for defining GES can be obtained from undisturbed areas, historical data or theoretical 

population growth models. Additionally, to be effectively used as a food web indicator, target values can 

also be set according to the preferred prey size of relevant predators (eider duck, common scooter, velvet 

scooter, flounder, roach etc.).As the natural size distribution of the selected species can vary geographically 

and also by depth due to variation in growth rates, targets have to be adjusted to local conditions. In the 

MARMONI project, GES boundaries for Macoma balthica have been suggested for the SW Finnish coastal 

areas. Testing of these values with real data and larger spatial coverage is on-going as is expected to deliver 

by the end of March 2014. 

Table 1: Data availability for the development of the indicator “Population structure of long-lived 

macrozoobenthic species” 

CP owner Arctica 
islandica 

Astarte 
spp. 

M. 
balthica 

M. 
arenaria 

Mytilus 
spp. 

Saduria 
entomon 

comment 

Finland SYKE   x    used in MARMONI-
indicator 
development 

Germany IOW x x x x   only in size classes 
(5 mm) 

Latvia LIAE?   x    used in MARMONI-
indicator 
development 

Poland MIR 
Gdynia 

 x x x x x data mainly not 
digitalized 

         

 

Data arrangement 

The development of this indicator requires length measurements of selected long-lived species. As agreed 

on the Hamburg-workshop (17th-18th February 2014) 5 bivalve-species and one crustacean species were 

pre-selected: Arctica islandica, Astarte spp., Macoma balthica, Mya arenaria, Saduria entomon. However, 

more species might be included at a later stage. Species distributed throughout large parts of the Baltic Sea 

should be preferred. Also extremely long-lived species (e.g. Arctica islandica) should be included although 

only relevant for western parts of the Baltic. 

The measurement can be conducted by hand or by automatic image analysis. At this stage of development, 

the data can be obtained from regular monitoring programs or distinct research programs. Once the 

indicator is operationalized, the length measurement of the selected species has to be included in the 

regular monitoring program. 

The data-availability is up to now very limited and a broader coverage of the Baltic Sea subregions is 

required for the development of a common indicator (Table 1).  

 

PFOS and HBCDD in biota 
GES 

For HBCDD and PFOS there are EQS for fish developed within EU. These values are set to protect the most 

sensitive species. GES for the indicator will be reached when concentrations of these contaminants are 
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below EQS-values. Further discussions are still needed concerning choice of tissue and possible 

recalculation between tissues. 

Data-arrangements 

Data arrangements are in place for contaminants in biota with a common database managed by ICES 

 

Lower depth distribution limit of macrophyte species  
Tasks and Deadlines 

Task Deadline Responsible Status 

1) General correspondence and workflow within the group 

Draft proposal 07.02.2014 TML Ready: 07.02.14 

Consolidated (agreed) proposal 21.02.2014 all Ready: 11.02.14 

Reporting of proposal to HELCOM 26.02.2014 TML Delivered: 19.02.14 

2) Progress report on data arrangements, GES values and candidates 

Draft proposal 24.02.2014 TML Ready: 25.02.14 

Consolidated (agreed) proposal 06.03.2014 all Ready: 11.03.14 

Reporting of proposal to HELCOM 11.03.2014 TML Delivered: 11.03.14 

Main Task) Indicator development and documentation 

Draft proposal  TML  

Consolidated (agreed) proposal  all  

Reporting of proposal to HELCOM June 2015 TML  

3) Progress report on indicator development 

Draft proposal  TML  

Consolidated (agreed) proposal  all  

Reporting of proposal to HELCOM May 2014 TML  

 

Task 2: Progress report, March 2014 –data arrangements, GES concept and candidate indicators 

Concept for GES setting procedure 

The indicator is based on depth limits of different eutrophication perennial key species of the Baltic Sea 

vegetation communities. The species differ in terms of light conditions necessary to maintain viable 

populations due to their photosynthetic efficiency. This results in different natural light dependent depth 

distribution limits of key species. Species-specific reference values have to be used for the GES setting 

procedure.  

Besides species specific differences also biogeographic and ecological difference between Baltic Sea regions 

and coastal water types occur. The photosynthetic efficiency could for example be naturally reduced, if a 

species lives at the boundary of its salinity dependent distribution range. This requires additionally type 

(spatial) specific references for the GES setting procedure. 

Those species and type specific references can be defined for some species and coastal types by historical 

data. But as historical data might lack for a variety of assessment units also a modelling approach could be 

taken into account to define pristine light conditions for assessment units and subsequently, by taking the 

photosynthetic efficiency of each species into account, pristine depth limits for each species. Modelling of 

pristine light climate has been used approach has been used by Domin et al. 2004 to define reference 

depth limits for German coastal types. This approach could be checked for application in other geographical 

areas. 
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The GES boundary can be defined as a fixed deviation of the reference depth value. This implies that the 

GES depth value itself varies between species and types but the general setting procedure is identical 

between species and geographical areas (types). 

Data arrangements (needed for long-term use) 

The indicator will be assessed within the geographical assessment units of level 4 proposed by HELCOM: 

open sea Helcom subbasin areas and coastal waters WFD coastal types. However the main focus will be set 

on the coastal areas as only a low number of open sea sites will inhabit macrophytes. WFD coastal types 

will serve as smallest assessment unit since a lack of sufficient numbers of suitable depth limit assessment 

sites in water bodies has complicated WFD assessment and monitoring in many cases.  

There are no perennial eutrophication sensitive species with a distribution covering really the whole 

HELCOM area. This means that the macrophyte species chosen for depth limit assessment will be different 

in different geographical assessment units. But the focus will be set on species with a comparable wide 

distribution range. 

As a first step it has to be defined, which species to use for depth limit assessment in each of the 

assessment units. To make the decision the following information will be compiled: 

 in which unit, which indicative macrophyte species occurs, 

 if no macrophytes are distributed within specific units, or 

 if macrophytes occur, but none of the species accounted for the lower depth limit indicator 

Although many countries have included depth limits of certain species in their WFD assessment and a WFD 

monitoring program should be operational since 2006, monitoring sites suitable for a proper depth limit 

assessment are still missing for several species in several countries. 

Monitoring sites for depth limit assessment must fulfil certain preconditions: 

 the total depth gradient must be sufficient to survey the depth distribution of the assessment 

species beyond the defined GES depth value. 

 the substrate conditions along the depth gradient must enable a more or less continuous 

distribution of the assessment species to prevent the monitoring of depth limits set by substrate 

instead of light conditions. 

 salinity, exposure level and coastal slope should not exceed species specific thresholds and 

naturally enable viable populations of the assessment species 

Beside the definition of the spatial assessment scale also the temporal scale has to be defined. Due to the 

climatic differences between the southern and northern Baltic Sea the temporal scale could vary between 

geographical areas and should therefore be defined per assessment unit. 

Depth limits are currently monitored by diving as well as video transects. Which method can be used 

depends very much on the species to be assessed, as the species identification by video is strongly limited. 

Both techniques must be specified and adjusted as far as possible to make results comparable. Minimum 

requirements for macrophyte depth limit assessments for both techniques are currently defined and 

compiled in SOPs (Standard Operational Procedures) by the German Quality Assurance Group located at 

the Federal Environmental Agency (UBA, Umweltbundesamt). Those SOPs could eventually serve as a basic 

approach for the indicator monitoring guidelines. 

 

Candidate indicator – TM discussion summary 

The candidate indicator “Macrophyte depth distribution” is proposed to be removed, as the indicative 

difference to the “lower depth limit of macrophyte species indicator” is not sufficient enough to justify a 
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separate indicator. If the upper distribution limit of macrophyte species is an essential requirement for the 

“Extent and distribution of benthic habitats indicator” this needs to be specified in the data requirements 

of that indicator. 

The candidate indicator “Cladophora length” is proposed to be removed, as the expert group is not 

considering it as an indicator for biodiversity. It might serve as a pressure indicator for eutrophication, 

however there exists better eutrophication indicators compared to Cladophora length (Secchi depth, 

nutrient concentrations). 

The candidate indicators “Biomass ratio of opportunistic and perennial macroalgae” and “Accumulated 

cover of macrophyte taxa” are proposed to be taken into further consideration. Both are biodiversity 

indicators covering the MSFD criteria 1.6 Habitat condition - condition of the macrophyte community, 

which is not sufficiently covered by the pre-core indicator yet. Both indicators have their positive and 

negative aspects:  

Biomass: Monitoring programmes with biomass samples are operational in several countries and biomass 

ratios or proportion of specific functional groups (perennials, opportunists) are used for WFD assessments 

in Germany, Estonia and Poland. Pressure impact relationships have been verified in some countries (DE, 

EE) but other countries could not verify a relationship (FI). The sampling methods and numerical evaluation 

differs strongly between countries. The method is cost intensive.  

Cover: Monitoring programmes with species specific coverage estimations are operational in several 

countries and accumulated cover is currently tested for WFD assessment in Denmark and Sweden. Pressure 

impact relationships have been verified in those countries. The method relies on coverage estimations by 

divers and is cheaper than biomass assessments. The results rely completely on the species/taxa 

identification and coverage estimation skills of the divers in use, which have been analysed in Germany for 

other monitoring purpose as highly variable even for skilled divers. Germany has therefore refused to base 

an assessment on them. 

For hard substrates a combination (or new definition) of macrophyte and epifauna candidate indicators 

could be considered as both biodiversity components act as competitors for settling space in the photic 

zone. A change in the occurrence ratio between the components could also serve as an indicator for habitat 

condition if one component is more favoured by anthropogenic changes (like eutrophication for blue 

mussels) compared to the other (perennial macroalgae). 

Reference 

Domin A, Schubert H, Krause JC, Schiewer U (2004): Modelling of pristine depth limits for macrophyte 

growth in the southern Baltic Sea. Hydrobiologica 514: 29-39. 

 

Reproductive disorders: Malformed eelpout and amphipod embryos 
All amphipods carry their fertilized embryos in a brood pouch (marsupium) facilitating the analysis of 

embryo development. The embryo development is similar in all amphipod species. Laboratory bioassays 

with single chemicals and contaminated sediments outside industries and field studies including  42 sites in 

industrial recipients have shown the strong relationships between contaminants and aberrant embryo 

development (Sundelin 1983, Sundelin and Eriksson 1998, Sundelin et al. 2008). The results from field 

studies along the Swedish Baltic Sea coast, comprising more than 50 000 analyzed embryos, were 

synthesized using a meta-analytic approach (Reutgard et al. 2014).    

The embryo development in the sediment-dwelling amphipod Monoporeia affinis and Pontoporeia 

femorata has been used in the Swedish national Monitoring program since 1994 to detect occurrence of 

contaminated sediments in the Bothnian Sea and northern Baltic proper. Various embryo variables such as 
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fecundity (eggs per female), malformed embryos, undifferentiated (arrested development before 

gastrulation), dead embryos and females with dead broods (eggs have died in early embryogenesis and 

eggs are not possible to identify and are remained as a fat residue in the marsupium) are scored. The 

analysis is carried out in January when the embryogenesis is in late developmental stage facilitating the 

detection of aberrant development. In 2012 the program design was altered and extended to better cover 

the Baltic Sea coast and 16 stations in Bothnian Sea and 15 stations in Baltic proper were included in the 

revised program.  

However data from the old program (1994- 2011) were used to calculate assessment criteria for the 

malformed embryos of the amphipod Monoporeia affinis.  Fourteen stations were included in the 

analysis. Data is based on 8 600 gravid females and 230 000 embryos. A higher sample size gives 

less variance. Since sample size varies much between years and stations, we used repeated 

hazardous sampling, i.e. Bootstrapping, where we can control the sample size. A sample size of 50 

gravid females (about 1500 embryos), was used. This is the recommended sample size within the 

National Monitoring program. The hazardous sampling of 50 females in the data set was repeated 

100 000 times to obtain an even spread. The background mean value was 2.6 and BAC (90e 

percentile, ICES cooperative Research Report no 315) 3.8 % malformed embryos, EAC >3.8 %.  

Another way to assess the effect is to analyse the proportion of females carrying malformed 

embryos. We used data from contaminated areas (outside industries) and monitoring data and 

comparison of proportion of females with more than 1 malformed embryo facilitates detection of 

statistically differences between pristine and contaminated areas. Hazardous repeated sampling 

(100 000 times) of 50 females showed that background mean value of females with more than one 

malformed embryos is 15.4 % and BAC (90e percentile) is 22%, EAC > 22%.      

   

  

Fig. 1. Former program design to the left, present program to the right.  

Good environmental status (GES)  
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The emphasis will be to develop GES-values based on the available monitoring data.  A simple method to 

develop GES-values is to use percentiles of the resulting distributions (Figure 2). There are, however, 

limitations with GES-values based on percentiles. One limitation is that it assumes that the reference areas 

that are used to create the normal distribution are not affected. For the Baltic Sea, such reference sites may 

be difficult to find.  

 

Fig. 2. Result of the bootstrapping, green line represent mean background (GES?) and orange line BAC (90e 

percentile). EAC represent data > BAC.  

 

Figure 3. Proportion of females with >1 malformed embryo. Green line illustrates mean value in 
background areas and orange line a significant deviation from background.  
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An alternative to assess GES-values can be to use time trends. A time trend towards higher rate of 

malformed embryos could be considered as unacceptable even if the levels are at background levels. 

However today embryo malformations differ between subareas of the Baltic and then we need to use 

different GES values in different areas. In addition this method needs several years of monitoring before an 

area can be assessed. Depending on the variability of the data, the time needed to detect a relevant trend 

may be very long (ten years or more). 

A third method to assess GES could be to integrate various embryo variables, today we have calculated 

assessment criteria for malformed embryos, it might be relevant to also include other embryo variables 

measured in the monitoring program. Integration of all variables could give a more correct picture of the 

environmental status.  

Based on the data described above, GES-values will be assessed for Monoporeia affinis in the Baltic. The 

different methods will be assessed for statistical power and applicability. An attempt will also be made to 

include the marine species Pontoporeia femorata in the assessment. 

 

EROD and vitellogenin as core indicators 
About the indicators 

EROD is a biomarker of exposure that shows if the organism has been exposed to chemicals that bind to the 

Aryl hydrocarbon receptor. This initiates the production of enzymes (CYP1A) that aids detoxification of 

certain chemicals. Examples of such chemicals are dioxins, PAHs and planar PCBs. EROD is likely to be the 

most well examined biomarker in fish, and dose-response relationships have been established for many 

chemicals. 

Vitellogenin is a protein used for the egg production in female fish. The production of vitellogenin occurs in 

the liver and is initiated by estrogens (female sex hormones). The vitellogenin is then transported in the 

blood to the gonads, where the eggs are produced. When male or juvenile fish are exposed to endocrine 

disrupting chemicals with estrogenic properties, their livers also start to produce vitellogenin. Elevated 

levels of vitellogenin can therefore be measured in the blood of males and juveniles that have been 

exposed to estrogenic chemicals. 

Monitoring data used 

EROD and vitellogenin are used frequently in environmental assessments. However, we only know of one 

long term monitoring program that uses EROD and vitellogenin in the Baltic Sea. This is the Swedish 

program for coastal fish monitoring. In this program, two species of fish are used, perch (Perca fluviatilis) 

and eelpout (Zoarzes viviparus). Perch is a fresh water species that can be found in most coastal parts of 

the Baltic Sea, excluding the areas with higher salinity close to Denmark and the Kattegatt. Eelpout is a 

marine species that can be found throughout the Baltic Sea, although densities are low in the Bothnian bay 

and the eastern part of the Gulf of Finland. Taken together, the two species thus cover the Baltic Sea. 

Within the program for coastal fish monitoring, EROD and vitellogenin are measured annually at four 

reference sites along the Swedish coast, of which three are located in the Baltic Sea (Figure 1). The program 

for Integrated Fish Monitoring is funded by the Swedish Environmental Protection Agency. EROD in perch 

has been analyzed at Kvädöfjärden since 1988, Holmön since 1990 and Torhamn since 2002. Vitellogenin 

has been analyzed in perch from the same three stations since 2002. EROD and vitellogenin are analyzed in 

eelpout at Kvädöfjärden and Fjällbacka. However, only Kvädöfjärden is located in the Baltic Sea. EROD in 

eelpout at Kvädöfjärden has been analyzed since 1995, while vitellogenin was included in 2001. 
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Figure 1. EROD and vitellogenin are measured annually in perch from three sites in the Baltic sea. For 

perch, all three sites are used. For eelpout, only Kvädöfjärden is used. 

Assessment criteria (GES-values) 

The emphasis will be to develop GES-values based on the available monitoring data. The variation between 

years that have been observed at the national reference sites can be used to develop normal ranges for the 

two indicators. A simple method to develop GES-values can be to use percentiles of the resulting 

distributions (Figure 2).  

 

Figure 2. An example of how GES-values can be based on the distribution of reference data using a 

percentile. 

There are, however, limitations with GES-values based on percentiles. One limitation is that it assumes that 

the reference areas that are used to create the normal distribution are not affected. For the Baltic Sea, such 

reference sites may be difficult to find. Another limitation is that the results may be lab-specific. In such 

cases, GES-values based on monitoring data that has been analyzed at one lab may not be useful for 

analyzes performed at another lab. 

An alternative to strict GES-values can be to use time trends. A time trend towards higher EROD or 

vitellogenin levels may be considered as unacceptable even if the levels are not different from those at 

reference sites. Furthermore, differences in methods are not a limitation as long as the same method is 
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used all the time. A significant drawback with this method is that several years of monitoring is needed 

before it can determined if an area is GES or sub-GES. Depending on the variability of the data, and the 

precision in the method, the time needed to detect a relevant trend may be very long (ten years or more). 

More qualitative methods can also be used by looking at integrated data, including ecological endpoints. 

For example, the relationship between EROD and vitellogenin levels and population growth rate can be 

examined. Based on such information, it may be possible to set GES-values for EROD and vitellogenin that 

reflect the populations ability to grow and maintain its ecological niche.   

Based on the data described above, assessment criteria (GES-values or trends) will be developed for EROD 

and vitellogenin in perch and eelpout. The different methods will be assessed for statistical power and 

applicability. An attempt will also be made to include data from other species and areas. 

 

 

PRESSURE INDICATORS 

Number of drowned mammals and waterbirds in fishing gear 
GES 

As so far no monitoring concept has been developed for estimating number of by-caught mammals and 

birds, there is no GES boundary set for this indicator. The number of drowned animals cannot directly 

converted to a GES, but declining numbers would indicate a progress towards GES. It is proposed for 

Harbour Porpoises to base the GES on a model allowing to estimate the potential biological removal (PBR), 

which may be 1.7% (Korpinen & Braeger 2013). Such an approach has to be developed for other mammals 

and waterbirds concerned as well. 

Data-arrangements 

The indicator needs numbers of marine mammals and waterbirds by-caught by fisheries (most importantly 

by gill net fishery), which then would be compared to the respective population sizes. Apart from a small 

number of case studies, no data are available and a monitoring system has to be designed. The way of gill 

net fishing varies considerably among HELCOM CPs, thus monitoring methods are supposed to be adjusted 

to the respective conditions. Data collected on a national level should be collected and evaluated by an 

expert group or by a contractor. 

References 

Korpinen S & Braeger S 2013: Number of drowned mammals and waterbirds in fishing gear. HELCOM Core 

Indicator Report (16 March 2014). 

 

Cumulative impact on benthic habitats 
Progress/ Problems:  

Basis for the indicator will be the Indicator description developed by HELCOM CORESET I. The main concern 

here however is the coarseness of the data provided for both for the benthic habitats maps stemming from 

EUSeaMap and for the anthropogenic pressures. This will be addressed by implementing a model that can 

deal with maps in varying scales, so that relatively coarse data will be used where necessary whereas is 

should be possible to add finer layers to areas where better data maps are become available (for example 

for Swedish and German waters better maps are available or forthcoming). There will be input from the 

“Physical Damage & Loss”-Indicator concept, which is under development at OSPAR. 
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Next Tasks:  

Identify available habitat/biotope maps and incorporate them to a scalable GIS system;  

Verify the pressure list to identify the relevant impacts; 

Secure better pressure data, esp. for fisheries, and establish updating procedures for data; 

Establish a system to differentially weigh oxygen depletion as a +/- natural phenomenon versus an 

anthropogenic pressure 

GES – to be developed further 

Time plan: A proper time plan has not been implemented yet. However, our hope is to deliver this indicator 

with the core indicators in spring 2015! 
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Preliminary description of HELCOM core indicator on-line structure and content 
(28.2.2014) 

The HELCOM Secretariat has created this first structure-skeleton for the core indicators. The structure will 

be tested by filling in the information currently existing in core indicators. This preliminary structure has 

been designed to be functional for ALL core indicators and to be technically achievable on the HELCOM 

web-site. The structure should be suited for two different groups of users; the laymen and the experts. 

Compared to earlier core indicators the content has not changed much, the structure has however been 

changed. 

The first page (the core indicators “own homepage” on the HELCOM web-site) is aimed at a layman 

audience. The focus is to be on the map displaying the HELCOM assessment units where the indicator has 

been applied and whether GES has been achieved or not. The message is to be clear and easily 

understandable. For the layman to be able to interpret the result in a larger context, a short description of 

the indicator concept is given. The first page of each indicator will be on the structural Level 4 of the web-

site, see image below.  

The sub-pages of an indicator are aimed at an expert audience. The different aspects of the indicators are 

to be described in sufficient detail so that an expert can understand exactly how the result of the indicator 

has been achieved, and also be able to replicate the work. These sub-pages will be Level 5 pages on the 

HELCOM web-site and are currently not shown on the core indicator pages. On Level 5 pages the left hand 

navigation bar is not visible, navigation to the sub-pages from the indicators first page will be built into the 

right-hand area (currently Specification and Publications). This structure will make the area available for 

content wider than on the first page which will be useful when displaying detailed graphs or maps.  

Note that the core indicators can still be linked to any page on the HELCOM web-site (e.g. Action Area, a 

project page etc.) and content from the indicators can be displayed on other pages of the website as 

necessary. 

 

Level 1 

Level 2 

Level 3 

Level 4 
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In this document the blue heading text will be the name of the page that is visible in the navigation. 

Headings in the body of the text on the web-page are written in bold, with short descriptions of the 

content under each section written as bullet-points. 

 

FIRST PAGE 

(Level 4) “Name of the core indicator” 
Right column: 

- navigation to indicator sub-pages 

- links to relevant supporting parameters (BSEFs) 

- links to relevant publication and other relevant information 

Full title  

 (if it does not fit in the page web-part heading space) 

MAP  

 with HELCOM assessment units, showing where indicator has been applied and assessment result, 

can be interpolated (plain image, not displayed through the Map Service) 

Key message 

 short textual description:  

o status: 1-2 sentences (GES not achieved in units 1,2,3. GES has been achieved in units 5,6,7) 

o trend: 1-2 sentences short- and long-term in the assessment unit 

o confidence: high/moderate/low (more details in sub-pages Indicator concept and  

Description of data) 

Relevance of the core indicator 

 aimed at a general public 

o 1-2 sentences, what is the “role” of the assessed element in the ecosystem (e.g. what role 

does a seal have in the environment – top predator)? 

o 1-2 sentences, what information of the environment does the parameters in indicator 

describe/estimate (e.g. what does pregnancy rate of mammals tell the reader about the 

state of the environment) ?  

Policy relevance of the core indicator 

 description of relevant conventions and other legislation  in standardized table (layout to be 

finalized later) 

 
Example for mammal core indicator 

 Primary importance Secondary importance 

BSAP 
Segment and 
Objective 

 Natural Distribution and occurrence of 
plans and animals 

 Viable populations of species 

none stated 

MSFD  
Descriptors and 
Criteria 

1.3. Population condition (demography, 
genetic structure) 

1.1 Species distribution (range, pattern, covered area) 
1.2 Population size (abundance, biomass) 

 4.1 Productivity of key species or trophic groups 
(productivity) 
4.3 Abundance/distribution of key trophic groups and 
species 

Other relevant legislation: (e.g. WFD)  
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List of authors and how to reference the indicator 

 

SUB-PAGES OF AN INDICATOR 

(Level 5) Results 

 assessment results “What is the status of”-content, e.g. for some biodiversity indicators there will 

be several maps to display for each species 

- (eventually map-viewer web-part to be developed in the long-run, being updated from the 

HELCOM Map and Data services) 

(Level 5) Indicator concept 

Relevance of indicator 

 aimed at expert public, detailed description and background information on the scientific 

concept/design of the indicator 

o what is the “role” of the assessed element in the ecosystem (e.g. what role does a seal 

have in the environment – top predator)? 

o what information of the environment does the parameters in indicator describe/estimate 

(e.g. what does pregnancy rate of mammals tell the reader about the state of the 

environment) ?  

o what element of eutrophication/hazardous substances/biodiversity does the indicator 

describe and how is this relevant in the perspective of the whole Baltic Sea environment? 

GES 

 describe concept e.g. trend or target 

(a core indicator can be operational even if preliminary, in most cases meaning that the GES is a 

trend, and requires more work and maybe an update in 5 years’ time) 

 target setting method (is it based on actual reference state data, or modelling etc.) 

 confidence of target, applying the method developed in CORE-EUTRO: The target confidence is 

rated based on the uncertainty of the target setting procedure;  

Target score is determined  

o high if the target is based on numerous observations made earlier than the 1950’s 

possibly in combination with hindcast modeling 

o moderate if the target is based on observations made earlier than the 1980’s and/or 

hindcast modelling and  

o low if the target is set through expert judgement and/or information from reference 

sites and/or observations made during or after the 1980’s. 

 show applicability of GES-value with a case study example for a selected area where the conditions 

are above/below GES 

Pressures linked to the indicator 

 if known numerical relationship, if not use textual description (can be listed in table, below example 

but final layout to be made) 

o (eventually direct links to the pressure core indicators) 
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Example; mammal core indicator 

 Strong connection Secondary connection 

General “the most important  
anthropogenic threats to harbour porpoises are 
the incidental bycatch, prey depletion, noise 
pollution and chemical toxins” 

 

MSFD 
Annex III, 
Table 2 

Physical damage 
- noise 

Physical damage 
- sealing 

Contamination by hazardous substances 
- introduction of synthetic compounds 

Contamination by hazardous substances 
- introduction of non-synthetic compounds 

Biological disturbance 
- selective extraction of species, including 

incidental non-target catches (e.g. by 
commercial and recreational fishing) 

 

 Nutrient and organic matter enrichment 
- inputs of fertilizers and other nitrogen 

and phosphorous-rich substances 
- inputs of organic matter 

 

Assessment protocol 

 detailing how the data is processed against the GES, needs to be detailed enough so that any 

expert can replicate the analysis 

 statistical-processing (how-to-) 

 HELCOM assessment units used; 

o which units where used on which level and why (ecological relevance) 

o if applicable which units does  the indicator not apply to on the chosen Level and why (e.g. 

indicator species not present in whole Baltic Sea) 

o if different GES has been set for different units then also describe the reason for this e.g. 

differences in biogeography 

(Level 5) Monitoring requirements 

Monitoring methodology 

 showing relevant sections from Monitoring Manual Guidelines once the whole manual is online 

 description of monitoring methods, sampling frequency, spatial resolution,  

Description of optimal monitoring,  

 description of what e.g. monitoring frequency ought to be so that the confidence of the indicator 

would be optimal 

 identify possible gaps in current vs. optimal monitoring 

Current monitoring  

 stations displayed through MORE map service 

(displayed with Map-Viewer web-part, example http://helcom.fi/baltic-sea-trends/data-

maps/biodiversity/baltic-sea-protected-areas/) 

(Level 5) Description of data and confidence 

Metadata 

 data source (link to potential excel and  underlying database of e.g. COMBINE) 

 description of data (coverage spatial & temporal, methodology e.g. in-situ/remote-sensing) 

 quality assurance routines 
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Confidence of indicator status  

 spatial/temporal cover of data 

 confidence rating of status data, applying the method from CORE-EUTRO 

The confidence of the indicator status for each indicator in all Baltic Sea sub-basins according to the 
availability and temporal distribution of data during the assessment period. 

Data availability  Confidence (EUT_S-score) 

During one or several years, no more than 5 status observations are found 
annually.  

LOW 

During one or several years, more than 5 but no more than 15 assessment 
observations are found annually. 

MODERATE 

During all years, more than 15 assessment observations are found, and their 
spatial distribution is not clearly biased. 

HIGH 

 

Arrangements for up-dating the indicator 

 description of data-flow (sampling > analyzing > hosting) 

 description of long-term updating arrangements 

o how and when is monitored data collected and reported and to what responsible body (e.g. 

HELCOM group?) 

o what responsible body carries out the analyses required (described above in assessment 

protocol) in the indicator for updating  

(Level 5) Publications and archive  

Printable version of the core indicator 

 pdf of this indicator (contains info on how to cite) 

Archive 

 pdf:s of older versions of this indicator 

 

Publications used in the indicator 

 can be references related to the concept/parameter etc. 

 

Additional relevant publications  

 can be general publications related to the parameter etc. 

 


