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Danish scientific appraisal of HELCOM’s and OSPAR’s indicators in 

relation to the monitoring programme under the Marine Strategy 

Framework Directive 

 

Having regard to the requirements of the Marine Strategy Framework Directive, 

MSFD to implement regionally coordinated monitoring programmes, Denmark in 

the summer of 2014 launched a scientific appraisal of the available indicators that 

have been developed by HELCOM and OSPAR
1
. 

Although the conclusions or recommendations from the scientific community 

contained in the present information document yet has not been considered by the 

national administration, it may still be useful at this stage of the process to share 

the scientific appraisal with colleagues from the HELCOM and OSPAR 

communities.  

Danish sea territories fall into two separate marine regions of the MSFD eg. the 

Baltic Sea and the Greater North Sea subregion. Therefore it has been necessary 

for the Danish environmental administration to consider both sets of indicators 

from the Regional Sea Conventions (RSCs) in order to analyze the possibilities for 

the Danish MSFD programme to generate data that can be assimilated into the 

forthcoming regional assessment from the RSCs.  

Accordingly, the Danish Nature Agency commissioned the review from the 

scientific environmental and fisheries communities at the University of Århus and 

the Danish Technical University.  

The scientists were asked to report in separate factsheets where the following 

questions had to be answered:  

 Identification of the RSC origin of the indicator,  

 Consideration of possible overlap between the indicators of the RSCs, 

 if the indicator already is included in the Danish National Monitoring 

Programme for Water and Nature, NOVANA 

 whether data are available for the possible implementation of the 

developed indicators 

 whether possible limit/threshold values proposed by OSPAR or HELCOM 

are relevant for the Danish sea areas 

 whether the developed indicator can be recommended for Danish MSFD 

monitoring purposes 

                                                             
1
 HELCOM 2013: HELCOM core indicators, Baltic Sea Environment Proceedings 

No. 136 and OSPAR 2014: Progress on development of common and priority 

candidate indicators (Document ICG MSFD(1) 14/2/1-E) 
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The Danish national monitoring programme for the MSFD follows the structure 

laid out in the reporting package for the MSFD Article 11 on monitoring 

programmes in document MSCG 12/2014/02rev3 prepared by DG ENV: 

Descriptor Danish MSFD Monitoring Programme 

D1, 4 Biodiversity – birds 

D1, 4 Biodiversity – mammals and reptiles 

D1, 4 Biodiversity – fish and cephalopods  

D1, 4 Biodiversity – water column habitats 

D1, 4, 6 Biodiversity – seabed habitats  

D2 Non-indigenous species 

D3 Commercial fish and shellfish 

D5 Eutrophication 

D7 Hydrographical changes 

D8 Contaminants 

D9 Contaminants in seafood 

D10 Litter 

D11 Energy, including underwater noise 

 

In the following annex 1 to this document most of the indicators developed by the 

Regional Sea Conventions, RSCs are considered under the headings of the 13 

Danish MSFD monitoring programmes.  
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1. Biodiversity – birds (D1,4) 
 

1.1a HELCOM and OSPAR indicator for number of drowned mammals and 
waterbirds in fishing gear 
 

HELCOM  (X)  OSPAR  (X)    Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Marine mammal and bird bycatch data is collected by DTU AQUA as a part of the general 
fisheries bycatch/discard monitoring programme. Monitoring of these animals is carried 
out by observers on board commercial fishing vessels. Most discard/bycatch monitoring is 
carried out on trawl vessels, with a lower observer presence on gillnet vessels due to the 
overall higher selectivity of gillnets. Bycatch incidents involving marine mammals are 
relatively seldom within the discard/bycatch observer programme and there is therefore 
much uncertainty in the application of these data sets.  
 
Individual projects have utilised CCTV technology on board fishing vessels to monitor 
bycatches of mammals (and to a lesser degree also birds). One study of bird bycatches in 
gillnets exists from the waters south of Funen. However, these are research projects and 
therefore do not cover all Danish seas and fishing segments. In addition, these projects 
operate for a limited time and without additional resources they are ultimately 
discontinued. 
 
Marine mammal bycatch is not currently a part of the NOVANA monitoring programme. 
 
The indicator and its corresponding monitoring approach have substantial overlap with 
OSPAR indicator D1 Mammals 6 Mammals bycatch.   
 

Are data available for the HELCOM and/or OSPAR regional seas?  
 
Data from the bycatch/discard monitoring programme exists for HELCOM and OSPAR 
regional seas from the period 1995 – present. 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? 
(Other relevant limit/threshold values?) 
 
According to ASCOBANS and thresholds described by the Danish Nature Agency, harbour 
porpoises threshold levels for bycatch correspond to 1.7% of the porpoise population.  
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant in open water and in nearshore areas. However, current 
discard/bycatch monitoring programmes are not targeted towards marine mammal and 
bird bycatches. It can therefore not be recommended to use this indicator.  
 

Appraised by: Finn Larsen, DTU AQUA 
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1.1b HELCOM and OSPAR indicator marine birds by-catch 
 

HELCOM  ( x )  OSPAR  (  x)  Partially overlapping (X)  Complete overlap () 

An indicator that relates to the amount of by-catch of specific bird species may be very 
valuable. It is estimated that many 100 thousand birds are by-caught every year, and this 
issue has got more attention over the last years in many EU countries, particularly in 
relation to the EU Birds Directive and the NATURA2000 network.  
 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Denmark has got the following projects either performed or running in that respect: 

 A pilot project evaluating by-catch amount in commercial set net fishery in southwest 
Baltic. This is a finalized work 

 A project where by-catch is monitored by video at selected fishing vessels 

 Reportings of by-catch from vessels under the “Sustainable fishery” programme 

 A project performed by NaturErhvervsstyrelsen concerning by-catch amount in 
recreational set net fishery 

 
 
 
 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
This indicator would be an appropriate tool to use for Danish waters, both for the OSPAR 
and the HELCOM regions 

Appraised by: Ib Krag Petersen/Rasmus Due Nielsen 
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1.2 HELCOM and OSPAR indicator abundance marine birds 
 

HELCOM  ( X )  OSPAR  (X  )    Partially overlapping ()  Complete overlap () 

Abundance of birds is a core parameter when discussing the status of a population. 
Estimations of the abundance of most marine bird species are available, separated by sub-
population. Using abundances of the species as indicators therefore seems obvious.  
There are a number of issues that should be kept in mind.  
First of all many “abundance” estimates are relative abundances, as estimations of total 
numbers of marine birds has been a challenge through time. In order to perform 
estimations of actual abundance estimates the survey method “Distance Sampling” has 
been used. This is also the case in Denmark. Such data is sampled either from ship or from 
a low altitude aircraft. Density estimates can be presented either for bigger general 
regions, which is the most commonly performed method. The use of spatial models to 
perform a prediction grid for bird abundances will enable the user to determine 
abundances over smaller subareas. Abundance estimation with Distance Sampling 
methods performs well for a number of bird species, but not for all. Therefore a careful 
evaluation of species demands will be important. 
It should be kept in mind that abundance estimates come with sometimes huge 
confidence estimates. So, in case the OSPAR/HELCOM indicators will use changes in 
abundance, it should be carefully discussed in which way the figures should be 
interpreted. In some cases abundance changes will need to be even very marked in order 
to be statistically different between years, unless very many surveys are planned. 
Recent developments in survey techniques is the use of digital orthophotos or video to 
obtain information on marine bird abundances. These methods provide density estimates 
that are very accurate within the actual survey area, and this far more robust to provide 
statistically robust evidence for changes in abundances. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Another issue is survey coverage. In Denmark the national monitoring program for 
waterbirds cover most inner Danish waters, but only a minor part of the North Sea is 
covered. Parts of the Baltic east of Bornholm are not covered. The temporal coverage is 
one mid winter survey every 3 winters and a summer survey every 6 summers. 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? 
(Other relevant limit/threshold values?) 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters?  
This will be an indicator that can potentially be used across the entire sea area involved. 
The challenges described above should be kept in mind, though. 
 

Appraised by: Ib Krag Petersen/Rasmus Due Nielsen 
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1.3 HELCOM and OSPAR indicator distributional marine birds 
 

HELCOM  (x  )  OSPAR  ( x )    Partially overlapping ()  Complete overlap () 

An indicator that relates to the distribution of birds would be less challenging than the 
“Abundance”-indicator. On the other hand a distribution indicator will need to have very 
strict definitions of the term “Distribution”. Since the abundance parameter is an 
obvious choice for that definition it might be preferred to merge these two indicators 
into one. 
 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data on bird distribution does exist from Danish marine areas. The coverage is varying, 
and the inner Danish waters are better covered than eastern Danish Baltic and the 
Danish part of the North Sea. Some data are available as far back as the late 1960-ies. 
From 2000 the national monitoring program, NOVANA, provides data from all inner 
Danish waters, except the area east of Bornholm. The Danish part of the North Sea is 
poorly covered. 
The temporal coverage is a mid winter survey every third year and a summer survey 
(focusing on moulting waterbirds) every six years. 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? 
(Other relevant limit/threshold values?) 
 

Conclusion/recommendation: Can the developed indicator be recommended for 
Danish MSFD monitoring purposes? Is the indicator relevant in the Danish open 
waters? 
It is strongly recommended that this indicator and the D1 Birds 1 indicator be merged in 
one. 

Appraised by: Ib Krag Petersen/Rasmus Due Nielsen 
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2. Biodiversity – mammals and reptiles (D1,4) 
 
 

2.1 OSPAR indicator for Seal distribution 
 

Used by HELCOM  (X)  OSPAR  
(X)    

Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Two seal species have regular occurrence in Danish waters, harbour seals and grey seals. 
Distribution of seals may be monitored on land and at sea, these have different 
implications and will give very different results, as seals may range far from their haulouts. 
In the OSPAR area, there are 3 management units of harbour seals (Wadden Sea, Limfjord 
and Kattegat) and two grey seal management units (North Sea and Baltic). 
Data for seal distribution on land are obtained through the aerial abundance surveys of 
the seal haul-outs for both species. 
Data for seal distribution at sea are not covered by the existing NOVANA monitoring 
program. A series of studies deploying satellite telemetry tags on harbour seals have made 
such data available, but these do not currently provide comprehensive coverage of the 
distribution (seals are tagged at their haul-outs and haulouts in all areas have not been 
covered), and will thus not provide comprehensive coverage of the Danish OSPAR area. No 
grey seals have been tagged in the Danish OSPAR area. 
The aerial surveys assessing seal abundance are identical to those used to monitor 
‘Abundance seals’ (OSPAR, ’Seal pup production’ (OSPAR) and ‘Population growth rate, 
abundance and distribution of marine mammals’ (HELCOM). 
Seal distribution at sea is relevant for the open waters. 

Are data available for the HELCOM and/or OSPAR regional seas?  
OSPAR area: Harbour seal on land distribution has been monitored in the Wadden Sea and 
Kattegat since 1979 and in the Limfjord since 1988. Baltic grey seals have been monitored 
in Kattegat since 2011. Grey seal surveys of the Danish Wadden Sea are being 
implemented in 2014. Harbour seals have been tagged at Anholt (Kattegat) and in the 
Wadden Sea, but not in the Limfjord or other Kattegat localities.  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? 
(Other relevant limit/threshold values?) 
Not relevant 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can readily be applied to the seal distribution on land data. For distribution 
at sea, data are available for harbour seals in the Wadden Sea and central Kattegat, but 
not the rest of the area. There are no data on grey seals distribution at sea in the Danish 
part of the OSPAR area. 

Appraised by:  Anders Galatius, agj@dmu.dk 
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2.2 OSPAR indicator for seal pup production  
 

HELCOM  ( )  OSPAR  (X)   Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme:  
Two seal species have regular occurrence in Danish waters, harbour seals and grey seals. 
Grey seals in Denmark represent two different populations/management units, the North 
Sea and the Baltic, while harbour seals in Denmark are divided into four different 
management units, the Wadden Sea, Limfjord, Kattegat and western Baltic. The latter is not 
relevant in the OSPAR area. Grey seal pup production of the Baltic management unit has 
been monitored under the NOVANA program by two aerial surveys in the pupping season 
since 2011. Monitoring of the North Sea grey seal pup production is being implemented in 
2014. For harbour seals pup production has been monitored in Kattegat since 2009 by 1-2 
annual aerial surveys and in the Wadden Sea sine 2000 by 2 annual aerial surveys. There is 
no monitoring of harbour seal pup production in the Limfjord and the western Baltic. 
The aerial surveys assessing seal abundance are identical to those used to monitor 
‘Abundance seals (OSPAR) and ‘Population growth rate, abundance and distribution of 
marine mammals’ (HELCOM), but carried out at different times of the year. 
The indicator has no direct relevance for the open waters. 

Are data available for the HELCOM and/or OSPAR regional seas? 
HELCOM area: There are no data on harbour pup production. There are grey seal pup 
production data since 2011 and most years from 2003 forward. 
OSPAR area: There are data on harbour seal pup production in the Wadden Sea from 2000 
and in Kattegat from 2009 (complete coverage from 2011). There are no data for harbour 
seals in the Limfjord. There are no data from grey seals from the North Sea management 
unit, but monitoring is being implemented in 2014. 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Not relevant 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can readily be applied pup production of harbour seals in the Wadden Sea. A 
longer data series is necessary for Kattegat. Monitoring of grey seals in the North Sea is only 
about to be implemented. 

Appraised by: Anders Galatius, agj@dmu.dk 
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2.3 OSPAR indicator for abundance of seals 
 

HELCOM  ( )  OSPAR  (X)    Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme:  
Two seal species have regular occurrence in Danish waters, harbour seals and grey seals. 
Data for this indicator for harbour seals are available through the current NOVANA 
monitoring program, where seals are monitored in four management units (Wadden Sea, 
Limfjord, Kattegat and western Baltic). The seals are monitored by 2-3 annual aerial surveys 
of haulouts during the peak moulting season in August to yield the necessary statistical 
power to detect trends in abundance. 
Data for this indicator for grey seals are partially available through the current NOVANA 
monitoring program. The grey seals in Denmark come from two management units; the 
North Sea (occurring in the Wadden Sea, Limfjord and Kattegat) and the Baltic (occurring in 
the Baltic, Sound and Belts and Kattegat).  
North Sea grey seals: Monitoring of moulting grey seals is about to be initiated in the Danish 
Wadden Sea. In Great Britain, where the bulk of the North Sea population is found, grey seal 
abundance is estimated from annual pup production (see ‘Seal pup production’ indicator for 
data on pup production monitoring). To obtain a combined abundance estimate for the 
North Sea, monitoring of pup production is thus necessary around the North Sea. Baltic grey 
seals: Baltic grey seals are being monitored in the Baltic, the Sound and Kattegat during the 
moulting season in late May / early June. Currently, only one annual survey is being 
performed, in contrast with the other contracting parties under HELCOM, where two to 
three annual surveys of moulting grey seals are performed. This makes the Danish estimates 
less reliable than those of the other countries, but has little impact on the total estimate 
since only a moderate (but growing) part of the population moults in Danish waters. 
The methods are identical to those used to monitor ’Seal pup production’ but carried out in 
different seasons. 
These data are collected at haulouts on land and not at sea. However, the estimated seal 
abundance has impacts in the open waters. 

Are data available for the HELCOM and/or OSPAR regional seas?   
OSPAR area: Harbour seals have been monitored by standardized in the Wadden Sea and 
Kattegat surveys since 1979, and in the Limfjord since 1988. Grey seal monitoring is planned 
to commence in 2015 in the Danish Wadden Sea. 
HELCOM area: Harbour seals have been monitored in the western Baltic since 1988. Baltic 
grey seals have been monitored in western Baltic, the Sound and Kattegat since 2011.  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Not relevant 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can be applied to the seal abundance data. For most management units this 
will entail cooperation with neighbouring countries, which share the management units. 
This cooperation is well established in the HELCOM area under HELCOM seal and in the 
Wadden Sea under the Trilateral Seal Expert Group of the Common Wadden Sea 
Secretariat, but wider cooperation regarding the North Sea grey seals is relevant. 

Appraised by: Anders Galatius, agj@dmu.dk 
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2.4 HELCOM indicator for population growth rate, abundance and distribution of 
marine mammals 
 

HELCOM  (X)  OSPAR  ()    Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme:  
Two seal species and two cetacean species have regular occurrence in Danish waters, 
harbour seals, grey seals, harbour porpoise and white-beaked dolphin. In the HELCOM area, 
the latter is not relevant. This indicator has several parts, and thus includes several types of 
data. For seals, abundance, distribution on land and distribution at sea are relevant. Seal 
abundance data for this indicator in the HELCOM area are available for harbour seals 
through the current NOVANA monitoring program, where seals are monitored in three 
management units (Limfjord, Kattegat and western Baltic). The seals are monitored by 2-3 
annual aerial surveys of haulouts during the peak moulting season in August to yield the 
necessary statistical power to detect trends in abundance. 
Abundance data for this indicator for grey seals are partially available through the current 
NOVANA monitoring program. The Baltic grey seal management unit (occurring in the Baltic, 
Sound and Belts and Kattegat) is currently monitored by only one annual survey, in contrast 
with the other contracting parties under HELCOM, where two to three annual surveys of 
moulting grey seals are performed. This makes the Danish estimates less reliable than those 
of the other countries, but has little impact on the total estimate since only a moderate (but 
growing) part of the population moults in Danish waters. 
 
Data for seal distribution on land are obtained through the abovementioned aerial 
abundance surveys. 
 
Data for seal distribution at sea are not covered by the existing NOVANA monitoring 
program. A series of studies deploying satellite telemetry tags on seals have made such data 
available, but these do not currently provide comprehensive coverage of the distribution 
(seals are tagged at their haul-outs and haulouts have not been covered in all areas), and 
will thus not provide comprehensive coverage of the Danish HELCOM area. 
 
For porpoises, distribution is monitored under NOVANA in 11 N2000 habitat areas in Danish 
waters by static acoustic monitoring or aerial surveys. The larger inner Danish water habitat 
areas are surveyed biannually with a ship-based acoustic survey. In 2012, the ‘gap area’ 
(inner Danish waters and neighbouring Swedish and German waters, except the area 
around Bornholm) were subjected to a ship-based visual survey. Similar surveys have been 
carried out in 1994 and 2005 as parts of the larger SCANS I and SCANS II surveys. Outside 
the NOVANA program, satellite telemetry tags are deployed on porpoises caught in pound 
nets in Denmark by Dept. of Bioscience, Aarhus University. This gives a good representation 
of porpoise distribution in the inner Danish waters, but not in the North Sea, where the only 
adjacent pound net fisheries are in Skagen. More than 100 porpoises have been tagged so 
far, since the start in 1997. The SAMBAH project has monitored porpoise abundance and 
distribution in the Baltic during 2011-2013. 
 
The aerial surveys assessing seal abundance are identical to those used to monitor 
‘Abundance seals (OSPAR) and ’Seal pup production’ (OSPAR). 
 
Seal and porpoise distribution at sea is relevant for the open waters. 

Are data available for the HELCOM and/or OSPAR regional seas? 
HELCOM area: Harbour seal abundance has been monitored in the western Baltic since 
1988. Baltic grey seals have been monitored in western Baltic, the Sound and Kattegat since 
2011. Grey seals have been tagged at Rødsand, Falsterbo and Christiansø, covering all their 
important haulouts in the area. Harbour seals have been tagged at Rødsand and Falsterbo, 
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but not at major haulouts such as Saltholm, Bøgestrømmen and Avnø Fjord. Thus 
abundance data and distribution on land data are thus available for harbour seals and grey 
seals in the HELCOM area. Distribution at sea is covered for the grey seal, but not complete 
for the harbour seal.  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Not relevant 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can readily be applied to the seal abundance and distribution on land data. 
For grey seals, this will entail cooperation with neighbouring countries, which share the 
management units. This cooperation is well established in the HELCOM area under HELCOM 
SEAL. For distribution at sea, data are available for grey seals but would have to kept up to 
date to track future developments. For harbour seals, data on distribution at sea are 
incomplete. For harbour porpoises, abundance data are available for the ‘Belt Seas’ 
management unit from comprehensive visual surveys in 1994, 2005 and 2012. Data from 
cetacean abundance are not as accurate as those from e.g., seals, so more surveys are 
needed to establish a population trend. An abundance estimate from the Baltic 
management unit will become available through the SAMBAH project, but obviously, this 
single estimate will not allow assessment of population trend. Distribution data on harbour 
porpoises in the HELCOM area are available through the SAMBAH project (Baltic 
management unit) and satellite telemetry data (Belt Sea management unit). 

Appraised by: Anders Galatius, agj@dmu.dk 

 
  

mailto:agj@dmu.dk
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2.5 HELCOM indicator for nutritional status of seals 
 

HELCOM  (X)  OSPAR  ()    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme:  
This indicator is assessed by measurement of the thickness of the blubber layer in seals. This 
is not monitored under the existing NOVANA program, although some data are available as 
carcasses of stranded, bycaught and regulated seals are being dissected by Dept of 
Bioscience, Aarhus University, Fisheries and Maritime Museum, Esbjerg and the Veterinary 
Institute, Technical University of Denmark, and blubber thickness is a standard 
measurement. 
There are two species of seals in the Danish HELCOM area, grey seals and harbour seals. A 
rich reference material is needed for this indicator, as variation of blubber thickness related 
to age, sex and season must be known. Also, reference material is needed to set GES. Such 
reference material is available for grey seals from Swedish and Finnish data, but not for 
harbour seals. 
Seal distribution at sea is relevant for the open waters. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
HELCOM area: There is a limited amount of data on harbour seals, but probably not enough 
to establish variation due to natural courses or set a limit for GES. For grey seals, there are 
data to adjust for natural variation available from other parts of the Baltic, but as relatively 
few healthy grey seals from Danish waters have been dissected, the data is probably not 
adequate for assessment. For both species, the available data must be collected before 
definitive statements regarding adequacy can be made. Current data may be useful in 
combination with data from partners from other countries in the region. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Not relevant 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is not ready to be implemented in Denmark, as data are probably too scarce. 

Appraisal by: Anders Galatius, agj@dmu.dk 

 
  

mailto:agj@dmu.dk
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2.6 HELCOM indicator for pregnancy rates of marine mammals 
 

HELCOM  (X)  OSPAR  ()    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme:  
This indicator is assessed by the frequency of the presence of a foetus in sexually mature 
marine mammal females. This is not monitored under the existing NOVANA program for any 
of the Danish species, although some data are available as carcasses of stranded, bycaught 
and regulated seals and porpoises are being dissected by Dept of Bioscience, Aarhus 
University, Fisheries and Maritime Museum, Esbjerg and the Veterinary Institute, Technical 
University of Denmark, where presence of fetus is noted. However, a lot of the data will be 
of limited value as assessment of sexual maturity by analysis of sexual organs is not a part of 
the standard dissection protocols. 
There is no Danish reference data for the two species of seals in the Danish HELCOM area, 
grey seals and harbour seals. Reference data for grey seals exist from Swedish and Finnish 
investigations. Pregnancy rates of Danish harbour porpoises have been assessed on an 
extensive material in the 1940s and 1980s.  
 
Marine mammal pregnancy rates are not directly relevant for the open waters. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
HELCOM area: There is a limited amount of data on harbour seals, but probably not enough 
set a limit for GES. For grey seals, there are data available from other parts of the Baltic, but 
as relatively few healthy grey seals from Danish waters have been dissected, the data is 
probably not adequate for assessment, based on Danish data alone. For both species, the 
available data must be collected before definitive statements regarding adequacy can be 
made. For harbour porpoise, there is a rich reference material, but a dedicated effort would 
be needed to make enough sexually mature females available for dissection to provide an 
assessment of the current situation. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Not relevant 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is not ready to be implemented in Denmark, as either reference data or data 
for assessment are probably too scarce. 
 

Appraised by: Anders Galatius, agj@dmu.dk 

 
  

mailto:agj@dmu.dk
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2.7a HELCOM indicator for number of drowned mammals and waterbirds in fishing 
gear 
 

HELCOM  (X)  OSPAR  (X)    Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Marine mammal and bird bycatch data is collected by DTU AQUA as a part of the general 
fisheries bycatch/discard monitoring programme. Monitoring of these animals is carried out 
by observers on board commercial fishing vessels. Most discard/bycatch monitoring is 
carried out on trawl vessels, with a lower observer presence on gillnet vessels due to the 
overall higher selectivity of gillnets. Bycatch incidents involving marine mammals are 
relatively seldom within the discard/bycatch observer programme and there is therefore 
much uncertainty in the application of these data sets.  
 
Individual projects have utilised CCTV technology on board fishing vessels to monitor 
bycatches of mammals (and to a lesser degree also birds). One study of bird bycatches in 
gillnets exists from the waters south of Funen . However, these are research projects and 
therefore do not cover all Danish seas and fishing segments. In addition, these projects 
operate for a limited time and without additional resources they are ultimately 
discontinued. 
 
Marine mammal bycatch is not currently a part of the NOVANA monitoring programme. 
 
The indicator and its corresponding monitoring approach have substantial overlap with 
OSPAR indicator D1 Mammals 6 Mammals bycatch.   
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from the bycatch/discard monitoring programme exists for HELCOM and OSPAR 
regional seas from the period 1995 – present. 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
According to ASCOBANS and thresholds described by the Danish Nature Agency, harbour 
porpoises threshold levels for bycatch correspond to 1.7% of the porpoise population.  
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant in open water and in nearshore areas. However, current 
discard/bycatch monitoring programmes are not targeted towards marine mammal and 
bird bycatches. It can therefore not be recommended to use this indicator.  
 

Appraised by: Finn Larsen, DTU AQUA 
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2.7b OSPAR indicator for mammals bycatch 
 

HELCOM  (X)  OSPAR  (X)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Marine mammal bycatch data is collected by DTU AQUA as a part of the general fisheries 
bycatch/discard monitoring programme. Monitoring is carried out by observers on board 
commercial fishing vessels. Most discard/bycatch monitoring is carried out on trawl vessels, 
with a lower observer presence on gillnet vessels due to the overall higher selectivity of 
gillnets. Bycatch incidents involving marine mammals are relatively seldom within the 
discard/bycatch observer programme and there is therefore much uncertainty involved 
when applying these data sets.  
 
Individual projects have utilised CCTV technology on board fishing vessels to monitor 
bycatches of mammals but these are research projects and therefore do not cover all 
Danish seas and fishing segments. In addition, these projects operate for a limited time and 
without additional resources they may ultimately be discontinued. 
 
Marine mammal bycatch is not currently a part of the NOVANA monitoring programme. 
 
The indicator and its corresponding monitoring approach overlaps with HELCOM indicator 
Number of drowned mammals and waterbirds in fishing gear in relation to marine 
mammals. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from the bycatch/discard monitoring programme exists for HELCOM and OSPAR 
regional seas from the period 1995 – present.  
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
According to ASCOBANS and thresholds described by the Danish Nature Agency, harbour 
porpoises threshold levels for bycatch correspond to 1.7% of the porpoise population.  

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant in open water and in nearshore areas. However, current 
discard/bycatch monitoring programmes are not targeted towards marine mammal 
bycatches. It can therefore not be recommended to use this indicator. 
   

Appraised by: Finn Larsen, DTU AQUA 
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2.8 HELCOM and OSPAR indicator for cetacean abundance 
 

HELCOM  (X )  OSPAR  ( X ) Partially overlapping (X)  Complete overlap () 

The harbour porpoise (Phocoena phocoena, L. 1758) is the only common cetacean in Danish 
Waters. White beaked dolphins (Lagenorhynchus albirostris, Gray, 1846) are regular visitors, 
but the abundance is very small on a yearly basis. Also minke whales (Balaenoptera 
acutorostrata, Lacépède, 1804), humpback whales (B. novaeangliae, Borowski, 1781) and 
fin whales (B. physalis, L. 1758) visit Danish waters, if not yearly then every few years. Here 
only the harbor porpoise will be considered. In Danish waters, studies on satellite telemetry, 
genetics and  morphological studies have identified at least three populations; one in the 
northern North Sea including Skagerrak and the northern part of Kattegat, one in the Inner 
Danish Waters (southern Kattegat, Belt Seas, the Sound and western Baltic), and a third in 
the Baltic Sea (Andersen et al. 1997, Wiemann et al. 2010, Galatius et al. 2010). Therefore 
abundance should be considered independently per population.  
 
Description of use in the existing Danish NOVANA programme:  
Abundance is monitored in the national NOVANA monitoring over five year periods and is 
similar to the indicator Distribution of cetaceans: 
1) Inside 6 of the 16 porpoise appointed Natura2000 areas (Gilleleje Flak/The Sound, 
Kalundborg Fiord, Great belt, Little Belt, Femern Belt og Flensborg Fiord) porpoises are 
monitored by means of acoustic dataloggers for half a year at a time. Four of the areas are 
monitored 2x 6 months during the five year period. All these Natura 2000 areas overlap 
with HELCOM, however only Gilleleje Flak/The Sound is covered by OSPAR. This method 
exploits that harbour porpoises echolocate to forage, orientate themselves and to 
communicate. The dataloggers record their clicks, which can then be analysed in terms of 
presence and acoustic behaviour. With time these acoustic data will be used for abundance 
estimates (following the recommendations of the SAMBAH project in the Baltic), but at 
present they are treated as relative estimates of abundance. Data are comparable within 
areas exploiting the same methodology and using dataloggers with the same sensitivity and 
settings.  
2) Two years apart during the five year period all eleven Natura 2000 areas in the Inner 
Danish Waters are monitored from ship be means of an acoustic towed array registering 
porpoise echolocation clicks. Also all areas in between the Natura 2000 areas are covered, 
hence yielding a larger picture of the relative abundance in Inner Danish Waters. Of these 
eleven Natura2000 areas all are covered by HELCOM, but only Store Middelgrund and 
Gilleleje Flak/The sound is covered by OSPAR. This method does not yet provide density 
estimates, but this will be developed over time. Data provides a relative abundance 
measure, comparable among the surveys conducted in Danish Waters. 
3) Once every five years the entire Inner Danish Waters are covered by boat using two 
different methods: The acoustic towed array, as described above, and visual observers. This 
effort provides density of porpoises in the Inner Danish Waters. 
4) The five Natura 2000 areas in the North Sea and Skagerak are monitored by plane using 
visual observers once per year. These areas (Skagen, Store Rev, Gule Rev, Southern North 
Sea and Wadden Sea) are covered by OSPAR, but not HELCOM. For the two southern areas 
(Southern North Sea and Wadden Sea) the monitoring is performed in collaboration with 
the German monitoring. This method provides abundance estimates for the covered areas. 
 
The methodologies used for this indicator is the same as for distribution of cetaceans. 
 
The indicator is relevant for open waters.  
 

Are data available for the HELCOM and/or OSPAR regional seas? 
OSPAR & HELCOM: There has been two large scale abundance estimates covering both 
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areas: The SCANS I and SCANS II in 1994 and 2004, respectively (Hammond et al. 1995 and 
2002). 
 
Before that there has been occasional airborne visual surveys conducted over different 
areas:  
Heide-Jørgensen et al. 1992 covered two areas inside HELCOM.  
Heide-Jørgensen et al.1993 covered one HELCOM area and one OSPAR area.  
Gillespie et al. 2005 covered five HELCOM areas: Polish Coast, Little Belt, Mecklenburg 
Bight, Kiel Bight and Baltic Sea. 
 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Not relevant 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Yes, the indicators are relevant; however an effort should be put into making real 
abundance estimates, instead of only relative data on abundance from the acoustic data. 
This could be done by developing methods utilizing the acoustic data for density estimates. 
This is possible (Kyhn et al. 2012), but has not yet been applied for larger areas. 

Appraised by: Line A. Kyhn, LKY@dmu.dk 
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2.9 HELCOM and OSPAR indicator for distribution of cetaceans 
 

HELCOM  ( X )  OSPAR  ( X  Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme:  
There is one common cetacean in Danish Waters, covering both OSPAR and HELCOM areas; 
the harbor porpoise (Phocoena phocoena, L. 1758). Harbour porpoises are widely 
distributed in Danish Waters, however almost absent south of the Sound and along the East 
coast of Zealand. Very few porpoises are present in the Baltic Proper. The Danish harbor 
porpoise population is divided into three geographic populations.  
Porpoises are monitored in the NOVANA program during five year periods by four different 
methods:  
1) Inside 6 of the 16 porpoise appointed Natura2000 areas (Gilleleje Flak/The Sound, 
Kalundborg Fiord, Great belt, Little Belt, Femern Belt og Flensborg Fiord), porpoises are 
monitored by means of acoustic dataloggers for half a year at a time. Four of the areas are 
monitored 2x 6 months during the five year period. All these Natura 2000 areas overlap 
with HELCOM, however only Gilleleje Flak/The Sound is covered by OSPAR. This method 
exploits that harbour porpoises echolocate to forage, orientate themselves and to 
communicate. The dataloggers record their clicks, which can then be analysed in terms of 
presence and acoustic behaviour. The relevance in terms of distribution relates to the 
number and distribution of dataloggers, but will provide data throughout the year in 
opposition to visual data. For the NOVANA monitoring these data are very valuable.  
2) Two years apart during the five year period all eleven Natura 2000 areas in the Inner 
Danish Waters are monitored by ship be means of an acoustic towed array registering 
porpoise echolocation clicks. Also all areas in between the Natura 2000 areas are covered, 
hence yielding a larger picture of the distribution in Inner Danish Waters. Of these eleven 
Natura2000 areas all are covered by HELCOM, but only Store Middelgrund and Gillileje 
Flak/The sound is covered by OSPAR. 
3) Once every five years the entire Inner Danish Waters are covered by boat using two 
different methods: The acoustic towed array and visual observers. This effort provides both 
the distribution and density of porpoises in Inner Danish Waters. 
4) The five Natura 2000 areas in the North Sea and Skagerak are monitored by plane using 
visual observers once per year. These areas (Skagen, Store Rev, Gule Rev, Southern North 
Sea and Wadden Sea) are covered by OSPAR, but not HELCOM. For the two southern areas 
(Southern North Sea and Wadden Sea) the monitoring is performed in collaboration with 
the German monitoring.  
 
The aerial surveys and acoustic towed array surveys are identical to those used to access 
abundance of cetaceans. 
 
The indicator is only relevant at sea, coastal as well as open sea. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
In Inner Danish Waters harbour porpoises have been equipped with satellite tags since 1997 
and today more than 90 porpoises have been tracked. These individuals provide data on for 
example distribution, seasonal occurrence and preferred habitats. The satellite data have 
been used to appoint the Natura2000 areas in Inner Danish Waters, covering HELCOM, both 
also the southern part of OSPAR. 
 
The NOVANA monitoring began in 2011. Before that two visual surveys had described the 
distribution (and abundance) of porpoises in Danish Waters: SCANS I in 1994 and SCANS II in 
2005 covering both HELCOM and OSPAR areas (Hamond et al. 1995 and 2002). 
Prior to the SCANS efforts there has been occasional airborne visual surveys conducted over 
different areas:  



   

 22 

Heide-Jørgensen et al. 1992 covered two areas inside HELCOM.  
Heide-Jørgensen et al.1993 covered one HELCOM area and one OSPAR area.  
Gillespie et al. 2005 covered five HELCOM areas: Polish Coast, Little Belt, Mecklenburg 
Bight, Kiel Bight and Baltic Sea. 
Besides this there have been a number of strandings reports of cetaceans along the Danish 
coast line, but these data are primarily qualitative.  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Not relevant 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Yes, the indicator is valuable and usable and is be applicable for the open seas. 

Appraised by: Line A. Kyhn lky@dmu.dk 

 
  

mailto:lky@dmu.dk
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3. Biodiversity – fish and cephalopods (D1,4) 
 

3.1 OSPAR indicator for externally visible  fish diseases 
 

HELCOM  (  )  OSPAR  ( X )    Partially overlapping ()  Complete 
overlap () 

Description of use in the existing Danish NOVANA programme: 
DTU AQUA does not systematically monitor and report data on externally visible 
fish diseases. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
In the period 1983-1993 DTU Aqua did monitor and report data on externally 
visible fish diseases. However, this is no longer carried out. More recent time 
series do exist from other Contracting Parties. See ICES Advice 2009, Book 1. 
http://www.google.dk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCE
QFjAA&url=http%3A%2F%2Fqsr2010.ospar.org%2Fmedia%2Fassessments%2F1.5
.5.10_ICES_2009_Fish_disease.pdf&ei=d6waVN2hHIKhyAO2j4HIAg&usg=AFQjCN
FCVn7N0jj1YdSql6dTrFfhIME5KQ&bvm=bv.75097201,d.bGQ&cad=rja  
 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish 
waters? (Other relevant limit/threshold values?) 
DTU AQUA does not systematically monitor and report data on externally visible 
fish diseases. 
 

Conclusion/recommendation: Can the developed indicator be recommended 
for Danish MSFD monitoring purposes? Is the indicator relevant in the Danish 
open waters? 
DTU AQUA does not systematically monitor and report data on externally visible 
fish diseases. 
 

Appraised by: DTU AQUA does not systematically monitor and report data on 
externally visible fish diseases. 

 
  

http://www.google.dk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCEQFjAA&url=http%3A%2F%2Fqsr2010.ospar.org%2Fmedia%2Fassessments%2F1.5.5.10_ICES_2009_Fish_disease.pdf&ei=d6waVN2hHIKhyAO2j4HIAg&usg=AFQjCNFCVn7N0jj1YdSql6dTrFfhIME5KQ&bvm=bv.75097201,d.bGQ&cad=rja
http://www.google.dk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCEQFjAA&url=http%3A%2F%2Fqsr2010.ospar.org%2Fmedia%2Fassessments%2F1.5.5.10_ICES_2009_Fish_disease.pdf&ei=d6waVN2hHIKhyAO2j4HIAg&usg=AFQjCNFCVn7N0jj1YdSql6dTrFfhIME5KQ&bvm=bv.75097201,d.bGQ&cad=rja
http://www.google.dk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCEQFjAA&url=http%3A%2F%2Fqsr2010.ospar.org%2Fmedia%2Fassessments%2F1.5.5.10_ICES_2009_Fish_disease.pdf&ei=d6waVN2hHIKhyAO2j4HIAg&usg=AFQjCNFCVn7N0jj1YdSql6dTrFfhIME5KQ&bvm=bv.75097201,d.bGQ&cad=rja
http://www.google.dk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCEQFjAA&url=http%3A%2F%2Fqsr2010.ospar.org%2Fmedia%2Fassessments%2F1.5.5.10_ICES_2009_Fish_disease.pdf&ei=d6waVN2hHIKhyAO2j4HIAg&usg=AFQjCNFCVn7N0jj1YdSql6dTrFfhIME5KQ&bvm=bv.75097201,d.bGQ&cad=rja
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4. Biodiversity – water column habitats (D1,4) 
 
INDICATORS RELATED TO PLANKTON 
General comment: The indicators described below related to plankton are all 
obtained directly or calculated from the NOVANA data on Mesozooplankton and 
Phytoplankton/Mikrozooplankton. Thus, the most important point is that the 
times series are continued. Then it can always be decided and/or changed which 
indicator are used evaluating the status of the environment.  
For zooplankton data exist from 1980-2014 from three stations (409, 431, and 
925) for the area covered by OSPAR. The suggested reduction in the NOVANA 
program from 2014 will prevent any future use of the mesozooplankton related 
indicators. For the area covered by HELCOM, data exist from three stations from 
1980 to 1997 (444, 939, 952). From 1998 and onward less intensive sampling has 
been carried out at one station (BMPK2), and additional a few samplings from 
station 6300043. It may be considered to resume data sampling one or more of 
the stations covering 1980-1997, to take advantage of the already collected data.  
Time series data on phytoplankton and mikrozooplankton species compositions, 
abundances and biomasses sampled with frequencies between 20 and 24 
annually exist for the same stations as mesozooplankton. Three additional 
stations are sampled in the HELCOM area (station 6300043, 6870 and 6900017). 

4.1 HELCOM indicator for zooplankton mean size and total abundance 
 

HELCOM  ( x)  OSPAR  (  )    Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Mesozooplankton mean size and abundance has been part of the NOVANA program until 
now. However, if the reductions proposed in 2014 are put into practice, this will not be the 
case in the future. The records of abundance and mean sizes are also used for calculation of 
OSPAR indicators “D1 PelHab 1, Changes of plankton functional types (life form) index 
Ratio”, “D1 PelHab 2 Plankton biomass and/or abundance”, “D4 FoodWeb 5 Changes in 
plankton functional types”, “D4 FoodWeb 6 Biomass, species composition and spatial 
distribution of zooplankton”.  
 
This indicator integrates the effects of eutrophication and fishing pressure and is highly 
relevant for to evaluate the status of the environment in the open waters. 
 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
For the area covered by OSPAR data exist from 1980-2014 from three stations (409, 431, 
and 925). To be able to evaluate the environmental status it will be very valuable to 
continue these time series.   
 
For the area covered by HELCOM, data exist from three stations from 1980 to 1997 (444, 
939, 952). From 1998 and onward less intensive sampling has been carried out at one 
station (BMPK2), and additional a few samplings from station 6300043. The station BMPK2 
is east of Bornholm and cannot be compared directly to the stations further west due to the 
very different environment. For the future evaluation of the environmental status it would 
be very valuable to resume the sampling at one or more of the stations with data series 
from 1980-1997. 
 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
HELCOM evaluates the status of the indicator compared to periods with known good 
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fisheries in the Baltic Sea, but only North of Gotland. Due to the differences in the local 
environment (e.g. salinity and temperature),   these thresholds can probable not be used 
directly and should be evaluated before use, i.e. a similar analysis should be carried out for 
Danish waters.  
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can be calculated from existing data (if NOVANA collection is continued), and 
is highly relevant.  
 

Appraised by: Eva Friis Møller / Hans Henrik Jakobsen 
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4.2 OSPAR indicator D1 PelHab 1 Changes of plankton functional types (life form) 
index Ratio 
 

HELCOM  ( )  OSPAR  (x )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
The indicator is calculated from NOVANA data collected until now. However, for 
zooplankton the reductions proposed in 2014 will not allow for future assessment.  
 
Different life form pair has been suggested to provide an indication of changes in: (1) the 
transfer of energy from primary to secondary producers, e.g. phytoplankton and copepods 
ratio; (2) the pathway of energy flow and top predators, e.g. gelatinous zooplankton and 
fish larvae ratio; (3) benthic/ pelagic coupling, e.g. holoplankton and meroplankton ratio; (4) 
Biodiversity e.g. diatoms and dinoflagellates or large or small copepods; and (5) 
eutrophication e.g. ration between different phytoplankton groups. (1), (3), (4) and (5) can 
be calculated from the NOVANA data on plankton which is part of the current monitoring 
program (but may not be if suggested reductions in the program are realized).  Routine 
assessment on gelatinous zooplankton will need to be established to calculate (2). 
 
All life form pairs are relevant for Danish waters. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Mesozooplankton: For the area covered by OSPAR data exist from 1980-2014 from three 
stations (409, 431, and 925). To be able to evaluate the environmental status it will be very 
valuable to continue these time series.   
 
For the area covered by HELCOM, data exist from three stations from 1980 to 1997 (444, 
939, 952). From 1998 and onward less intensive sampling has been carried out at one 
station (BMPK2), and additional a few samplings from station 6300043. The station BMPK2 
is east of Bornholm and cannot be compared directly to the stations further west due to the 
very different environment. For the future evaluation of the environmental status it would 
be very valuable to resume the sampling at one or more of the stations with data series 
from 1980-1997. 
 
Time series data on phytoplankton and mikrozooplankton species compositions, 
abundances and biomasses exist for the same stations as mesozooplankton. Three 
additional stations are sampled in the HELCOM area (station 6300043, 6870 and 6900017). 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
No general threshold value has been defined.  
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can be calculated from existing data (if NOVANA collection is continued), and 
is highly relevant. 

Appraised by: Eva Friis Møller/Hans Henrik Jakobsen 
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4.3 OSPAR indicator D1 PelHab 2 Plankton biomass and/or abundance 
 

HELCOM  (  )  OSPAR  (x)    Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Mesozooplankton abundance has been part of the NOVANA program until now, and 
biomass can be calculated from these records and the mean sizes. However, if the 
reductions proposed in 2014 are put into practice, this will not be the case in the future. 
There is a high degree of overlap with the HELCOM indicator “Zooplankton mean size and 
total abundance” and OSPAR indicator D4 FoodWeb 6 Biomass, species composition and 
spatial distribution of zooplankton. 
 
Microzooplankton and phytoplankton abundance and biovolume are part of the NOVANA 
program, and biomass can be calculated from these. Furthermore, biomass can be 
estimated from chl a measurements which is also part of the NOVANA program. 
 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Mesozooplankton: 
For the area covered by OSPAR data exist from 1980-2014 from three stations (409, 431, 
and 925). To be able to evaluate the status it will be very valuable to continue these time 
series.   
 
For the area covered by HELCOM, data exist from three stations from 1980 to 1997 (444, 
939, 952). From 1998 and onward less intensive sampling has been carried out at one 
station (BMPK2), and additional a few samplings from station 6300043. The station BMPK2 
is east of Bornholm and can not be compared directly to the stations further east due to the 
very different environment. For the future evaluation of the environmental status it would 
be very valuable to resume the sampling at one or more of the stations with data series 
from 1980-1997. 
 
Microzooplankton and phytoplankton abundance and biovolume are part of the NOVANA 
program, and biomass can be calculated from these. Furthermore, biomass can be 
estimated from chl a measurements which is also part of the NOVANA program. 
 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
No general threshold value has been defined.  
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can be calculated from existing data (if NOVANA collection is continued), and 
is highly relevant. 
 

Appraised by: Eva Friis Møller/Hans H Jakobsen 
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4.4 OSPAR indicator D4 FoodWeb 5 Changes in plankton functional types 
 

HELCOM  ( )  OSPAR  (x )    Partially overlapping (X)  Complete overlap () 

According to OSPAR this indicator is a part of “D1 PelHab 1  Changes of plankton 
functional types (life form) index Ratio” which is described above. 
 
 

Appraised by: Eva Friis Møller/Hans Henrik Jakobsen 
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4.5 OSPAR indicator D4 FoodWeb 6 Biomass, species composition and spatial 
distribution of zooplankton 
 

HELCOM  ( )  OSPAR  (x ) Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Biomass and species composition of zooplankton can be calculated from the NOVANA 
Mesozooplankton and microzooplankton data abundance and mean size which have been a 
part of the monitoring program until now. However, if the reductions proposed in 2014 are 
put into practice, this will not be the case in the future. Due to the limited numbers of 
sampling stations spatial distribution can hardly evaluated. 
 
There is a high degree of overlap with the HELCOM indicator “Zooplankton mean size and 
total abundance” and OSPAR indicator D1 PelHab 2 Plankton biomass and/or abundance. 
 
Long-term changes in the biomass, species composition and size structure of zooplankton 
communities can be used to indicate environmentally driven changes in the pelagic system, 
and the possible impact of anthropogenic pressures such as nutrient enrichment and water 
quality. Moreover, the indicator will respond to changes in higher trophic levels, e.g. effects 
in fisheries.  
 
The indicator is relevant for Danish waters, however particularly the integrated effect of 
pressures on species composition needs to be further investigated. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Mesozooplankton: For the area covered by OSPAR data exist from 1980-2014 from three 
stations (409, 431, and 925). To be able to evaluate the status it will be very valuable to 
continue these time series.   
 
For the area covered by HELCOM, data exist from three stations from 1980 to 1997 (444, 
939, 952). From 1998 and onward less intensive sampling has been carried out at one 
station (BMPK2), and additional a few samplings from station 6300043. The station BMPK2 
is east of Bornholm and can not be compared directly to the stations further east due to the 
very different environment. For the future evaluation of the environmental status it would 
be very valuable to resume the sampling at one or more of the stations with data series 
from 1980-1997. 
 
Time series data on phytoplankton and mikrozooplankton species compositions, 
abundances and biomasses sampled with frequencies between 20 and 24 annually exist for 
the same stations as mesozooplankton. Three additional stations are sampled in the 
HELCOM area (station 6300043, 6870 and 6900017). 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
No general threshold value has been defined.  
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can be calculated partly, and is relevant, however further testing and 
development are needed. 

Appraised by: Eva Friis Møller/Hans Henrik Jakobsen 
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5. Biodiversity – seabed habitats (D1,4,6) 
 

5.1 HELCOM indicator for Biodiversity of Red-listed benthic biotopes 
 

HELCOM  ( x )  OSPAR  (  )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Relevant background data on species and to some extend seabed sediments is collected as 
part of the Danish NOVANA program on hard substrate and soft bottom sediments. 
However the HELCOM underwater habitat and biotope classification (HELCOM HUB) and 
the associated Red List evaluation were carried out without Danish expert participation and 
it is not clear to what extend Danish and or Swedish data from the Belt Sea and Kattegat has 
been used. A proper validation is still needed for Danish waters of the suggested habitats 
and biotops and the actual red listing. 
 
Surveillance of benthic infauna in these red-listed areas is performed with the same 
methods as for indicator ”multimetric indices”. 
No other HELCOM indicators using macroalgal vegetation or hardbottom fauna is listed. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data on benthic infauna is available from a few areas within the open OSPAR and HELCOM 
area, but only from a couple of recent years (2012 and 2014?).  
Data on hard bottom fauna and macrophytes is available from a number of boulder reefs in 
N-2000 areas. In some cases time with a 25 year long time series.    
 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
It is suggested that biotops assessed as ”least concern” represent GES. However, it is stated 
that a weakness of the present threat assessments are made on a Baltic Sea Scale and not 
restricted to smaller basins like the Belt Sea area.  
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can be used but work is needed to assess the applicability of the biotope 
classification and red listing to Danish waters.  

Appraised by: Karsten Dahl, Jørgen Hansen, Alf JosefsonDCE, BIOS,AU 
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5.2 HELCOM Indicator for population structure of long-lived macrozoobenthic 
species 
 

HELCOM  ( x )  OSPAR  (  )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
This indicator is not a part of the NOVANA surveillance. There is some overlap with methods 
for the  other benthic indicators with regard to some species. This indicator measures the 
size structure, which to some degree reflects age structure, of long-lived primarily shelled 
invertebrates like bivalves. 
The indicator could be relevant to use in open sea areas, but several of the best candidates 
using traditional grab sampling methods (Arctica islandica, Macoma balthica) are not 
particularly sensitive. If the indicator should be used in DK open waters it is recommended 
to focus on large crustaceans like Nephrops norvegicus, Callinassa subterranea, Upogebia 
spp. etc, but this will require sampling methods covering larger areas and with deeper 
penetration into the sediment than the gears used at present.  
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Benthic fauna data suitable for measuring population structure of Arctica islandica and 
Macoma balthica are available in the ODAM database maintained by DCE, AU from several 
sites in virtually the whole area (except for the open parts of the North Sea) over the time 
period 1979 until present. However sampling frequency at a site varies considerably from 
sampling in 1 year to > 30 years. Longest time series are from the HELCOM sites. Data from 
larger sampling gear than Van Veen, Haps such as USNEL box-core are not available. 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
As far known there are no treshold values for this indicator - assessment using the indicator 
will be qualitative like stating high dominance of young or old individuals. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can be used in open sea areas, but is of little relevance unless larger sampling 
gear that catches large crustaceans is used. 

Appraised by: Alf B Josefson, DCE,BIOS,AU 
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5.3 OSPAR Indicator D1/6 BentHab1 Typical species composition 
 

HELCOM  (  )  OSPAR  ( x )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
This indicator is not a part of the NOVANA surveillance, and it is utterly unclear how it could 
be parametrised. 
To some extent there could be an overlap with the indicator ”multimetric indices” because 
the latter measures species composition at a higher level i.e. in terms of sensitivity. 
However the “typical” composition at species level will be much more variable both with 
respect to site and also with time. 
Do not think that the indicator is relevant at all because of the difficulty to determine 
”typical” composition and also because of difficulties to parametrise this indicator. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data on species composition (always in terms of abundance) are available to the same 
extent as for the indicator ”multimetric indices”. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Do not think it is possible to establish sensible threshold values for this indicator. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Because of the problems with defining ”typical” I would not recommend using this 
indicator. 

Appraised by: Alf B Josefson, DCE,BIOS,AU 
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5.4 HELCOM core indicator for eutrophication, Benthic invertebrate communities 
 

HELCOM  (x  )  OSPAR  ( )    Partially overlapping ()  Complete overlap (x) 

Description of use in the existing Danish NOVANA programme: 
The HELCOM core indicator sensu stricto is not a part of NOVANA. However, the major 
ingredient this indicator is species diversity (regional species richness ) and thus there is an 
overlap with the indicator “multimetric indices”. The main difference compared to the DKI 
index is that the HELCOM core indicator is based on species richness in a large area 
(region/basin) compared to Shannon diversity in the DKI which is applied on a much smaller 
area (0.1 m2). The HELCOM indicator could be used in the open DK waters but will then only 
cover the diversity part of the multi-metric index, which also includes a sensitivity 
classification. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Benthic fauna data suitable for the index is available in the ODAM database maintained by 
DCE, AU from numerous sites in virtually the whole area (except for the open parts of the 
North Sea) over the time period 1979 until present. However sampling frequency at a site 
varies considerably from sampling in 1 year to > 30 years. Longest time series are from the 
HELCOM sites. 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
However, the suggested boundaries between status classes can not immediately be applied 
on DK open waters because this indicator has not yet been intercalibrated with other 
indicators as was done in Baltic GIG. Therefore if the HELCOM core indicator is considered 
an intercalibration with DK methods and data is necessary.  

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator could be used after intercalibration and will then contribute with somewhat 
different aspects on diversity (large scale) than the multimetric index as used today. 

Appraised by: Alf B Josefson, DCE,BIOS,AU 
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5.5 HELCOM and OSPAR indicator D1/6 BentHab2 Multi-metric indices, HELCOM 
Biodiversitet State of the soft-bottom macrofauna community 
 

HELCOM  ( x )  OSPAR  ( x )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
This indicator, in Denmark the ”DKIver2” multimetric index, is a part of NOVANA 
surveillance, where it is used to measure benthic Ecological Quality. The index is a combined 
measure of Shannon-Wiener diversity and proportions of individuals of species with 
different sensitivity measured by AMBI in relation reference values normalized for salinity. 
Threshold value for the Good-Moderate border sensu the WFD has been determined from 
real pollution gradients. The index has been intercalibrated with other European multi-
metric indices in the Baltic Sea and the Kattegat while final intercalibration in the North Sea 
is still ongoing. The index is useful for measuring effects of hypoxia as well as metal 
pollution. 
There is a partial  overlap with the indicator ”eutrophication in benthic communities” which 
is based on different measures of species richness. 
However most European countries have their multi-metric index of their own, but although 
there are differences in the choice of variables and the weighting of different variables, 
most indexes include some measure of species diversity and some judgments of species 
sensitivity. As a result, the EU-intercalibration work has often shown a fairly good 
agreement among judgments of Ecological quality using these indices, and in case of 
significant deviations the threshold values (i.e. borders between status classes) has been 
harmonized. The indicator is highly relevant to use also in open sea areas where hypoxia 
may occur. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Benthic fauna data suitable for the index is available in the ODAM database maintained by 
DCE, AU from numerous sites in virtually the whole area (except for the open parts of the 
North Sea) over the time period 1979 until present. However sampling frequency at a site 
varies considerably from sampling in 1 year to > 30 years. Longest time series are from the 
HELCOM sites.  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
The border value between Good and Moderate status sensu WFD is generally applicable, 
that is also on the open Danish sea areas. 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator can definitely be applied and is highly relevant to open sea areas. 

Appraised by: Alf B Josefson, DCE,BIOS,AU 

 
  



   

 35 

5.6 OSPAR indicator for Physical damage of predominant and special habitats (D1/6 
BentHab 3) 
 

HELCOM  ( )  OSPAR  ( X )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
The following description focuses not on in situ observation of habitat loss but rather on the 
use of satellite data from fishing vessels to estimate the frequency with which benthic 
habitats may be impacted by bottom contacting fishing gears, which may to varying extents 
contribute to the loss of habitats. The impact of a given type of fishing gear is largely 
determined by fishing duration, frequency, the configurations of the gear itself and the way 
it is employed (‘métiers’),  combined with the sensitivity of a given habitat to the specific 
pressure. 
 
VMS data can be analysed in combination with existing habitat maps (e.g. EUSeaMap, 
national mapping etc). 
  
There is much overlap with OSPAR indicator: OSPAR Area of habitat loss 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
VMS systems are mandatory for all fishing vessels larger than 12 m in all EU waters, 
including OSPAR and HELCOM regional seas. Data exists from 2005-2012 for vessels larger 
that 15 m and from 2012-present for vessels larger than 12 m. For vessels below VMS size 
limits fishing effort data is reported by ICES square and for smaller vessels (<10 m) it is only 
mandatory to report the sea area in which fishing has taken place. VMS is available on a fine 
scale level which gives the position of fishing activities by all fishing vessels larger than 12 m 
since 2012. VMS signals are transmitted every 1 or 2 hours. VMS data can be coupled to 
logbook data, which provides information on gears used, vessel specifications such as horse 
power, etc. and species landed from particular fishing trips. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
No known specific targets/thresholds 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator provides an index of habitat disturbance by fishing activity and has not yet 
been fully tested and agreed upon.   
 
Causality between the gears employed and loss/destruction of habitat must be established 
before the indicator can be deemed useful. 
 
Important caveats: VMS data only exists for vessels larger than 12 m, which excludes 
smaller vessels. Fine scale studies (e.g. 1 x 1 nm) require VMS observed positions to be 
interpolated with intermediate points.       

Appraised by: Thomas Kirk Sørensen tks@aqua.dtu.dk 

 
  

mailto:tks@aqua.dtu.dk
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5.7 OSPAR Indicator for area of habitat loss (D1/6 BentHab 4) 
 

HELCOM  ( )  OSPAR  ( X )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
The following description focuses not on in situ observation of habitat loss but rather on the 
use of satellite data from fishing vessels to estimate the frequency with which benthic 
habitats may be impacted by bottom contacting fishing gears, which may to varying extents 
contribute to the loss of habitats. The impact of a given type of fishing gear is largely 
determined by fishing duration, frequency, the configurations of the gear itself and the way 
it is employed (‘métiers’),  combined with the sensitivity of a given habitat to the specific 
pressure. 
 
VMS data can be analysed in combination with existing habitat maps (e.g. EUSeaMap, 
national mapping etc). 
 
There is much overlap with OSPAR indicator: Physical damage of predominant and special 
habitats 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
VMS systems are mandatory for all fishing vessels larger than 12 m in all EU waters, 
including OSPAR and HELCOM regional seas. Data exists from 2005-2012 for vessels larger 
that 15 m and from 2012-present for vessels larger than 12 m. For vessels below VMS size 
limits fishing effort data is reported by ICES square and for smaller vessels (<10 m) it is only 
mandatory to report the sea area in which fishing has taken place. VMS is available on a fine 
scale level which gives the position of fishing activities by all fishing vessels larger than 12 m 
since 2012. VMS signals are transmitted every 1 or 2 hours. VMS data can be coupled to 
logbook data, which provides information on gears used, vessel specifications such as horse 
power, etc. and species landed from particular fishing trips. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
No known specific targets/thresholds 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator provides an index of habitat disturbance by fishing activity and has not yet 
been fully tested and agreed upon.   
 
Causality between the gears employed and loss/destruction of habitat must be established 
before the indicator can be deemed useful. 
 
Important caveats: VMS data only exists for vessels larger than 12 m, which excludes 
smaller vessels. Fine scale studies (e.g. 1 x 1 nm) require VMS observed positions to be 
interpolated with intermediate points.       

Appraised by: Thomas Kirk Sørensen tks@aqua.dtu.dk 
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6. Non-indigenous species (D2) 
 

6.1 HELCOM and OSPAR indicator name for Non-indigenous species  
(OSPAR: Rate of new introductions of NIS (per defined period) D2 NIS 2 
HELCOM: Trends in arrival of new non-indigenous species) 
 

HELCOM  ( X)  OSPAR  ( X)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Impacts by Non-indigenous species (NIS) are recognized as an important disturbance of 
habitats and indigenous species in Danish marine waters. An important first step for the 
assessment impacts is the identification and quantification of NIS (their abundance, rate of 
arrival), and NIS is therefore a highly relevant indicator to monitor when wanting to 
understand changes in the environmental state of Danish marine waters. Both HELCOM and 
OSPAR suggest that changes in the number of NIS over time is used as an indicator of 
changes in the open waters of the Baltic Sea and the North Sea and accordingly also in the 
intermediate/overlapping parts of the Danish waters (Kattegat, the Sound and the Belts). 
We see a full overlap between HELCOM and OSPAR for this indicator since data which 
enables the analysis of trends in arrival of NIS can also be used to determine the rate of 
introduction of NIS over a defined period. NIS are currently not specified in the Danish 
monitoring of the open marine waters. However, NIS have received increasing attention 
during the last decade and several analysis have been made on trends in arrival / rate of 
introduction of NIS based on existing monitoring programs. As part of the EU’s marine 
strategy framework directive, Denmark will soon define a strategy and program to monitor 
NIS in Danish waters covering both HELCOM and OSPAR waters. Besides existing 
monitoring, the strategy intends to include new supplementary monitoring of specific 
organisms (eg. jellyfish), areas (eg. Wadden Sea) and main harbor’s. The new monitoring 
programs will facilitate coordination between existing and new monitoring activities and 
provide the information needed to quantify the abundance and trends in arrival of NIS in 
Danish waters. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Relevant existing monitoring (NS – North Sea, S – Skagerrak, K – Kattegat, The belts – B, 
Oresund – O, Western Baltic Sea – WBS): 
NOVANA (1989 – 2014): Pelagic and benthic habitats/organisms in the coastal zone and 

open waters (NS, S, K, B, O, WBS)  
Boulder reef monitoring (1989 – 2014): benthic habitats/organisms around boulder reefs (S, 

K, B, O, WBS) 
Soft bottom fauna monitoring (1982 - 2014) (K, B) 
DTU aqua Fish survey (?? - 2014). (NS, S, K, B, O, WBS) 
Research projects (1990’ies – 2014): eg. Jellyfish (Mnemiopsis leidyi), fish, macroalgae and 

soft bottom fauna (S, K, B, O, WBS) 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
No threshold values mentioned by either HELCOM or OSPAR. 
 
A recent review of trends in arrival of NIS into Danish waters (Stæhr and Thomsen 2012) 
concluded that at least 43 NIS have been introduced in Danish waters since 1800. Most of 
these (76%) in the Kattegat region and that the rate of NIS introductions have increased 
from 1 new species every 4th year (until 1980) to 1 new species every 2nd year (after 1980). 
 
Stæhr, P.A., Thomsen M.S. (2012) Opgørelse over rumlig udbredelse, tidslig udvikling og 
tæthed af 
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ikke-hjemmehørende arter i danske farvande. Research note from DCE - Danish Centre for 
Environment and Energy. Department of Bioscience, AU 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
1) The indicator (rate of arrival of NIS) is useful for improved understanding of changes in 
the environmental  conditions of the Danish open waters; 2) existing monitoring provides 
most of the needed data for this indicator; 3) new upcoming monitoring will fill data gaps.  

Appraised by: Peter Stæhr 
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7. Commercial fish and shellfish (D3) 
 

7.1 HELCOM indicator for abundance of sea trout spawners and parr 
 

HELCOM  ( X)  OSPAR  (  )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Sea trout spawner data is not collected by DTU Aqua or any other institutions.  
 
Sea trout catch data in the professional fishery is reported as part of the EU Data Collection 
Framework. Recreational catches has been collected in recent years by Statistic Denmark 
and DTU Aqua in a combined telephone and internet recall survey, and from data delivered 
by recreational key-fishermen. 
 
Trout parr densities are collected on a number of NOVANA sites.  
 
Trout parr data has also been collected by DTU Aqua through routine surveillance electro-
fishing in Danish streams for the last 4 – 5 decades, each stream being monitored approx. 
every 7 – 10 years. The collection of these data is a part of the Danish Fishcare Management 
(fiskepleje) activities, which is funded by the Danish Fishery Licence system. 
 
The indicator reflects environment conditions in a broad sense in freshwater streams. 
Water quality in coastal waters would in extreme cases influence the indicator (parr 
densities) indirectly through the number of spawners. Presently parr densities are regulated 
by freshwater quality in a broad sense (including the presence of barriers impeding 
migration) as well as by both recruitment and fishing pressure in both coastal waters and 
freshwater. 
 
Consequently sea trout is not suitable as indicator. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data on sea trout parr abundance in freshwater exists for HELCOM and OSPAR areas for the 
period 1970’ies (some streams 1950’es) – 2013. 
 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Not relevant for coastal and sea areas. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The species is not suitable as indicator species for neither coastal nor open sea areas. 
 

Appraised by: Stig Pedersen, DTU Aqua 
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7.2 HELCOM indicator for abundance of salmon spawners and smolt 
 

HELCOM  ( X )  OSPAR  (  )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
The only stream in the HELCOM area that contains salmon is Gudenåen. However, these 
salmon are stocked specimens and are not spawners. The indicator is therefore not relevant 
for Denmark.  
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Not relevant 
 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Not relevant 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The only stream in the HELCOM area that contains salmon is Gudenåen. However, these 
salmon are stocked specimens and are not spawners. The indicator is therefore not relevant 
for Denmark.  
 

Appraised by: Stig Pedersen, DTU AQUA 
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7.3 HELCOM indicator for abundance key fish species 
 

HELCOM  ( x)  OSPAR  (  )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Abundance of key (commercial) fish species is not included in NOVANA monitoring 
programme.  
 
Fish species and their abundance in the Baltic sea are monitored in the open waters by the 
Baltic International Trawl survey and reported to ICES. In addition to BITS, separate surveys 
are carried out for mussels/oysters in Lillebælt and Limfjorden as well as for Nephrops 
norwegicus in Kattegat/Skagerrak.  
 
In the coastal zone data on fish species has been collected since 2005 by a network of 
recreational fishermen in a standardised way using gillnets and fyke nets in 18 different 
coastal areas in Denmark. Catches are sorted into species and the lengths and numbers are 
reported.  
Using data from several thousands of observations, DTU Aqua can calculate e.g.:   

 Species abundance index as catch per unit effort (CPUE).  

 Species demographic index of coastal fish 
 
The indicator overlaps with HELCOM indicator Abundance of fish key functional groups 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from open waters exists from IBTS surveys 1988-present 
Data from coastal recreational fisher surveys exist from 2005.  
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Reference levels, thresholds and targets are individually determined and are site and 
sampling method specific, depending on local properties of the ecosystem such as 
topography and geographical position. No overall targets defined.  

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
If catchability of selected key species in BITS survey is appropriately taken account of, the 
indicator is viable and useful in open waters. However, BITS only catches demersal species 
respresentatively.    
 
Depending on the selection of species as “key species”, the indicator is viable in coastal 
waters. 
 

Appraised by: Josianne Støttrup jgs@aqua.dtu.dk 
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7.4 OSPAR indicator for population abundance/biomass of a suite of selected 
species (D1 Fish Ceph 1 Fish abundance) 
 

HELCOM  ( X )  OSPAR  ( X )    Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
The indicator’s main source of data is the International Bottom Trawl Survey (IBTS) in the 
North Sea, which is carried out by DTU AQUA and other institutes surrounding the North 
Sea.  
 
The purpose of the IBTS survey is to estimate abundance of commercial (cod, haddock, 
whiting, Norway pout, saithe, herring, sprat, and mackerel) and non-commercial fish species 
by means of bottom trawling and to collect otoliths of commercial species to assess 
abundance by age, in particular for the recruiting year classes in the North Sea, Skagerrak 
and Kattegat. It is a trawl survey using GOV-trawl. The IBTS survey is coordinated by the 
ICES International Bottom Trawl Survey Working Group. Types of data collected: Species 
composition; Length and age measurements; MIK: plankton, fish larvae (only first quarter); 
CTD: temperature and salinity at fishing stations 
 
Monitoring of abundance/biomass for selected fish species is not a part of the NOVANA 
monitoring programme.  
  

Are data available for the HELCOM and/or OSPAR regional seas? 
Data exists for the OSPAR area from IBTS surveys for the time period 1982-present. 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
No known defined targets/thresholds. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant and data to estimate abundance/biomas of fish are available from 
internationally coordinated International Bottom Trawl Survey (IBTS). However, for 
commercially exploited species regular stock assessments are carried out and these will 
provide more reliable abundance/biomass estimates.  
 
The indicator is relevant for use in open waters. IBTS survey does not sample in areas with 
rocky and mixed seafloor habitats.   

Appraised by: Henrik Gislason hg@aqua.dtu.dk 
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7.5 HELCOM indicator for abundance key fish functional groups 
 

HELCOM  ( x)  OSPAR  (  )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
This indicator applies mainly to coastal areas. However, the information below addresses 
both coastal and open waters.  
 
Abundance of key fish functional groups is not included in NOVANA monitoring programme.  
 
Fish functional groups and their abundance in the Baltic sea are monitored in the open 
waters by the Baltic International Trawl survey and reported to ICES. In addition to BITS, 
separate surveys are carried out for mussels/oysters in Lillebælt and Limfjorden as well as 
for Nephrops norwegicus in Kattegat/Skagerrak.  
 
In the coastal zone data on fish species has been collected since 2005 by a network of 
recreational fishermen in a standardised way using gillnets and fyke nets in 18 different 
coastal areas in Denmark. Catches are sorted into species and the lengths and numbers are 
reported.  
Using data from several thousands of observations, DTU Aqua can calculate e.g.:   

 Species abundance index as catch per unit effort (CPUE).  

 Species demographic index of coastal fish 
 
The indicator overlaps with HELCOM indicator Abundance of key fish species 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from open waters exists from IBTS surveys 1988-present. 
Data from coastal recreational fisher surveys exist from 2005.  
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Reference levels, thresholds and targets are individually determined for functional groups 
and are site and sampling method specific, depending on local properties of the ecosystem 
such as topography and geographical position. No overall targets defined.     

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
If catchability of selected key functional groups in BITS survey is appropriately taken account 
of, the indicator is viable in open waters. However, BITS only catches demersal species 
respresentatively.      
 
Depending on the specific selection of species in key functional groups in relevant areas, the 
indicator is viable in coastal waters. 
 

Appraised by: Josianne Støttrup jgs@aqua.dtu.dk 
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7.6 OSPAR indicator for mean maximum length of demersal fish and elasmobranchs 
(D1 Fish Ceph 3) 
. 
HELCOM  (  )  OSPAR  ( X )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
The indicator’s main source of data is the International Bottom Trawl Survey (IBTS) in the 
North Sea,which is carried out by DTU AQUA and other institutes surrounding the North 
Sea.  
 
The purpose of the IBTS survey is to estimate abundance of commercial (cod, haddock, 
whiting, Norway pout, saithe, herring, sprat, and mackerel) and non-commercial fish species 
by means of bottom trawling and to collect otoliths of commercial species to assess 
abundance by age, in particular for the recruiting year classes in the North Sea, Skagerrak 
and Kattegat. It is a trawl survey using GOV-trawl. The IBTS survey is coordinated by the 
ICES International Bottom Trawl Survey Working Group. Types of data collected: Species 
composition; Length and age measurements; MIK: plankton, fish larvae (only first quarter); 
CTD: temperature and salinity at fishing stations 
 
Monitoring of the Mean maximum length of demersal fish and elasmobranchs indicator is 
not a part of the NOVANA monitoring programme.  
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data exists for the OSPAR area from IBTS surveys for the time period 1982-present. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
No known thresholds and targets defined. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant and data to estimate Mean maximum length of demersal fish and 
elasmobranchs are available from internationally coordinated International Bottom Trawl 
Survey (IBTS).  
 
The indicator is relevant for use in open waters. IBTS survey does not sample in areas with 
rocky and mixed seafloor habitats.   

Appraised by: Anna Rindorf, ar@aqua.dtu.dk  
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7.7 OSPAR indicator for size composition in fish communities (LFI) (D4 FoodWeb 3) 
 

HELCOM  ( X )  OSPAR  ( X )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
LFI can be calculated based on fisheries surveys carried out by DTU AQUA and other 
institutes taking part in the International Bottom Trawl Survey (IBTS) in the North Sea and 
the Baltic Sea (BITS). The purpose of the IBTS survey is to estimate abundance of 
commercial (cod, haddock, whiting, Norway pout, saithe, herring, sprat, and mackerel) and 
non-commercial fish species by means of bottom trawling and to collect otoliths of 
commercial species to assess abundance by age, in particular for the recruiting year classes 
in the North Sea, Skagerrak and Kattegat. It is a trawl survey using GOV-trawl. The IBTS and 
BITS surveys are coordinated by ICES. Types of data collected: Species composition; Length 
and age measurements; MIK: plankton, fish larvae (only first quarter); CTD: temperature 
and salinity at fishing stations 
 
Monitoring of the LFI indicator is not a part of the NOVANA monitoring programme.  
 
The indicator overlaps with: OSPAR EcoQO  proportion of large fish (LFI) 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data exists for the HELCOM area from BITS surveys for the time period 1988-present and for 
the OSPAR area from IBTS surveys for the time period 1982-present. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
The cut-off length for large fish in the North Sea is set at 40 cm.  
 
Stock assessments in the early 1980s suggested that stocks were not being over-exploited at 
that 
time and that therefore fishing was at sustainable levels. The early 1980s were therefore 
considered to be a “reference” period, and the LFI recorded at that time deemed to be an 
appropriate level for 
fisheries managers to aspire to. The LFI EcoQO is therefore 0.3 for the North Sea. No agreed 
target is yet available for the Baltic Sea. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Data to estimate the large fish indicator are available from internationally coordinated trawl 
surveys. The LFI indicator is sensistive to survey design and has been shown to react with a 
considerable time lag to changes in fishing intensity.  
 
The indicator is relevant for use in open waters. IBTS and BITS surveys do not sample in 
areas with rocky and mixed seafloor habitats.   

Appraised by: Anna Rindorf, ar@aqua.dtu.dk  
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7.8 HELCOM and OSPAR indicator for proportion of large fish in the community 
 

HELCOM  ( X )  OSPAR  ( X )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
LFI can be calculated based on fisheries surveys carried out by DTU AQUA and other 
institutes taking part in the Baltic International Trawl Survey (IBTS) in the Baltic Sea. The 
purpose of the BITS survey is to estimate abundance of commercial (mainly cod, flounder 
and plaice) and non-commercial fish species by means of bottom trawling and to collect 
otoliths of commercial species to assess abundance by age, in particular for the recruiting 
year classes in the Baltic Sea. It is a trawl survey using TV3-trawl. The BITS survey is 
coordinated by the ICES International Bottom Trawl Survey Working Group. Types of data 
collected: Species composition; Length and age measurements; CTD: temperature and 
salinity at fishing stations; Bongo nets – plankton samples.  
 
Monitoring of the LFI indicator is not a part of the NOVANA monitoring programme. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data exists for the HELCOM area from BITS surveys for the time period 1988-present and for 
the OSPAR area from IBTS surveys for the time period 1982-present. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
The cut-off length for large fish i the Baltic Sea is set at 30 cm. No overall LFI target has been 
defined. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Data to estimate the large fish indicator are available from internationally coordinated trawl 
surveys. The LFI indicator is sensitive to survey design and has been shown to react with a 
considerable time lag to changes in fishing intensity. 
 
The indicator is relevant for use in open waters. IBTS and BITS surveys do not sample in 
areas with rocky and mixed seafloor habitats.   

Appraised by: Anna Rindorf, ar@aqua.dtu.dk 
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7.9 OSPAR indicator EcoQO  proportion of large fish (LFI) (D1 Fish Ceph 2) 
 

HELCOM  ( X )  OSPAR  ( X )    Partially overlapping ()  Complete overlap (x) 

Description of use in the existing Danish NOVANA programme: 
LFI can be calculated based on fisheries surveys carried out by DTU AQUA and other 
institutes taking part in the International Bottom Trawl Survey (IBTS) in the North Sea and 
the Baltic (BITS). The purpose of the IBTS survey is to estimate abundance of commercial 
(cod, haddock, whiting, Norway pout, saithe, herring, sprat, and mackerel) and non-
commercial fish species by means of bottom trawling and to collect otoliths of commercial 
species to assess abundance by age, in particular for the recruiting year classes in the North 
Sea, Skagerrak and Kattegat. It is a trawl survey using GOV-trawl. The IBTS and BITS surveys 
are coordinated by ICES. Types of data collected: Species composition; Length and age 
measurements; MIK: plankton, fish larvae (only first quarter); CTD: temperature and salinity 
at fishing stations 
 
Monitoring of the LFI indicator is not a part of the NOVANA monitoring programme.  
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data exists for the HELCOM area from BITS surveys for the time period 1988-present and for 
the OSPAR area from IBTS surveys for the time period 1982-present. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
The cut-off length for large fish in the North Sea is set at 40 cm.  
 
Stock assessments in the early 1980s suggested that stocks were not being over-exploited at 
that 
time and that therefore fishing was at sustainable levels. The early 1980s were therefore 
considered to be a “reference” period, and the LFI recorded at that time deemed to be an 
appropriate level for 
fisheries managers to aspire to. The LFI EcoQO is therefore 0.3 for the North Sea. No agreed 
target is yet available for the Baltic. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Data to estimate the large fish indicator are available from internationally coordinated trawl 
surveys. The LFI indicator is sensitive to survey design and has been shown to react with a 
considerable time lag to changes in fishing intensity.  
 
The indicator is relevant for use in open waters. IBTS and BITS surveys do not sample in 
areas with rocky and mixed seafloor habitats.   

Appraised by: Anna Rindorf, ar@aqua.dtu.dk  

 
  

mailto:ar@aqua.dtu.dk


   

 48 

8. Eutrophication (D5) 
 

8.1 HELCOM and OSPAR indicator for Chlorophyll concentration 
 

HELCOM  ( X )  OSPAR  ( X )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Chlorophyll concentration is a standard parameter in the Danish NOVANA program for all 
pelagic stations. It is measured on discrete samples from the depth 1, 5, 10, 15 etc. to the 
bottom. In addition chlorophyll florescence is measured continuously down through the 
water column as a CTD-parameter and results are stored for every 0.2 m. A continuous 
profile for chlorophyll concentrations can them be calculated. The annual frequency is 
variable, but often about 20 pr. year. The parameter has been part of the Danish monitoring 
program since the eighties, and some data exist back to mid-seventies. Thus, long and very 
valuable time series exists. 
 
There is some overlap to estimation of phytoplankton biomass from microscope counting. 
However, measurement of chlorophyll cost only a fraction of a full microscopic counting. On 
the other hand, microscope counting provides data for species composition. 
 
Strength: Chlorophyll concentration is a highly relevant and is one of the most important 
indicators for eutrophication. Trends in time series of chlorophyll are a very good indicator 
for the development of eutrophication. Measurement of chlorophyll is strength forward. 
Moreover, chlorophyll can be compared/converted to results from satellite images and 
continuous sensors on ships and buoys. 
 
Weaknesses:   The chlorophyll concentration is sensitive to changes in the food web 
structure of the area, e.g. introduction of benthic filtrators or changes in fish populations 
there affect the zooplankton biomass. Changes in chlorophyll concentrations is still a good 
indicator for changes in the ecosystem, but in such cases no directly couples to 
eutrophication. 

Are data available for the HELCOM and/or OSPAR regional seas? 
NS and Skagerrak: Only until 1998, then only few scatttered observations 
Kattegat and the Belt Sea north of the bridges: Continuous time series for several stations, 
however coverage in Northern Kattegat is scarce after 1998. 
Belt Sea South of the bridges and Western Baltic Sea:  Continuous time series for several 
stations  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
The use of chlorophyll is as indicator in relation to targets values is problematic, as it is 
difficult to calculate meaningful target values for GES (Good environmental status) in MFSD 
or good ecological status in the WFD. The following values are proposed at a HELCOM 
workshop (see reference below, HELCOM EUTRO PRO values and values proposed in the 
TARGREV project). Kattegat: 1.475 and 1.22, Great Belt: 0.825 and 1.66, The Sound: 1.35 
and 1.15. The level seems ok, but as seen, the values vary substantially. Moreover, it is not 
possible to guarantee GES or good ecological status for other parameters, e.g. oxygen or 
water transparency, even if these values are reached. 
 
The proposed indicator for chlorophyll are summer values calculated for the periode May 
og June to September. Thus the spring period March to April (May) is not included. The 
argument for the is to avoid the often variable values in the spring. However, in Danish 
marine water spring chlorophyll concentrations are to some extend governed by phosphor. 
Be omitting the spring period, any measure to reduce P-loadings will not affect the indicator 
value, and are, therefore, implicit also removed as measure to reduce eutrophication. This 
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seem problematic from a Danish perspective.  
 
 
 
Reference: HELSINKI COMMISSION HELCOM CORE EUTRO 7/2012 
Workshop on development of core eutrophication indicators 
Seventh Meeting 
Sopot, Poland, 21-23 November 2012 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Highly relevant  

Appraised by: Stiig Markager 
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8.2 HELCOM core indicator of eutrophication, Oxygen concentration 
 

HELCOM  (x  )  OSPAR  )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
The HELCOM core indicator is a part of NOVANA. Dissolved oxygen is a widely used measure 
of the eutrophication level, and at the same time a measure of impact on ecosystem level 
directly coupled to eutrophication. Changes in the eutrophication level are inevitably 
coupled with changes in the oxygen dynamics. Increasing eutrophication leads to increasing 
fluctuation over the day and seasons in autotrophic waters and increasing consumption 
rates in heterotrophic waters. Increased consumption rates increases the risk of hypoxia. 
Measurements of dissolved Oxygen (DO) is also the most relevant indicator of critical 
conditions for benthic fauna (and flora) where concentrations below a certain value 
describe conditions where sever damages may be expected at ecosystem level in terms of 
reduced biodiversity and loss of integrity. Low oxygen and oxygen condition below “natural 
oxygen levels” are indicators of low ecological status. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Oxygen data are available in the ODAM database maintained by DCE, AU from stations 
covering the inner Danish waters (except for the open parts of the North Sea) over the time 
period 1979 until present. Sampling frequency varies from biweekly to yearly samplings 
with lowest frequencies generally in the open water. Besides sampling frequency has been 
reduced during the past two decades.   
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Data from the NOVANA program are obtained generally using the same methodology as in 
the rest of the HELCOM and OSPAR area and can easily be compared (CTD and winkler-
titration). However, the use of minimum DO concentrations could probably be harmonized 
further to describe effect of hypoxia. For example, boundary setting for hypoxia varies 
somewhat between NOVANA definitions of hypoxia (< 4 mg DO/L) and severe hypoxia 
(<2mg DO/L) and the HELCOM definition of hypoxia (2 ml DO/L); 1 ml/L = 1,4 mg/L. 
Furthermore, duration of hypoxia could be included to describe severity of hypoxia.  

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is widely used, and should be so in the future. Oxygen concentration is simple 
to measure and the indicator gives conclusive information of eutrophication related effects 
on ecological quality. Time series dissolved oxygen concentration may itself provide a 
measure of the eutrophication level when climatic effects have been accounted for.  

Appraised by: Jørgen L. S. Hansen, DCE,BIOS,AU 
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8.3 HELCOM and OSPAR indicator for atmospheric nutrient inputs 
 

HELCOM  (x  )  OSPAR  ( x )    Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Atmospheric nutrient inputs are generally not considered as an indicator of eutrophication, 
but rather as a nutrient source to the system potentially promoting eutrophication. 
Atmospheric nutrient inputs are included in the NOVANA program. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Atmospheric nutrient inputs are estimated through modelling (DEHM) for the North Sea-
Baltic Sea combined with monitoring data from two Danish coastal stations (Anholt and 
Keldsnor). The time series start in 1989. The data is not reported to HELCOM or OSPAR. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
In OSPAR, atmospheric nutrient inputs are listed as a category 1 indicator (causative factor 
for eutrophication). Nutrient inputs were not included in the Harmonised Assessment 
Criteria in the OSPAR Common Procedure 2005 and therefore not assessed in Danish open 
waters. However, there is ongoing work in OSPAR with the intention to include atmospheric 
nutrient inputs as a nutrient load (pressure) indicator in the OSPAR 2017 assessments. 
 
In the HELCOM Baltic Sea Action Plan (BSAP), there are planned nutrient reductions of 
atmospheric depositions for all neighbouring countries, where the Danish share is 12% of 
the total reductions. HELCOM does not consider atmospheric nutrient inputs as an indicator 
of eutrophication (only as a nutrient source). 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Atmospheric nutrient inputs are important to estimate as a source for eutrophication and 
can explain some of the observed variability of the eutrophication indicators in Danish open 
waters. It is therefore important to consider in the local management of open marine 
waters. The new OSPAR approach of using atmospheric nutrient inputs as an indicator of 
eutrophication may be implemented for Danish open waters, but needs further testing. 
 

Appraised by: Marie Maar 
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8.4 HELCOM and OSPAR indicator for waterborne nutrient inputs 
 

HELCOM  (x  )  OSPAR  ( x )    Partially overlapping (X)  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Waterborne nutrient inputs are generally not considered as an indicator of eutrophication, 
but rather as a nutrient source to the system from adjacent seas potentially promoting 
eutrophication. Waterborne nutrient inputs are not included in the NOVANA program. The 
Danish open waters are highly affected by nutrient inflow from the North Sea and the Baltic 
Sea and it is relevant to estimate this source for comparison with local land-based sources 
and atmospheric deposition. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Waterborne nutrient inputs are estimated through 3d hydrodynamic modelling of water 
and salt transports combined with biogeochemical model data and/or monitoring data of 
nutrients. Different Danish models exist for open waters at DHI, DCE and DMI, but presently 
Swedish models are providing data to OSPAR and HELCOM. The NOVANA marine model was 
previously applied from 2004 to 2009. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
In OSPAR, waterborne nutrient inputs are listed as a category 1 indicator (causative factor 
for eutrophication). Nutrient inputs were not included in the Harmonised Assessment 
Criteria in the OSPAR Common Procedure 2005 and therefore not assessed in Danish open 
waters. However, there is ongoing work in OSPAR with the intention to include waterborne 
nutrient inputs as a nutrient load (pressure) indicator in the OSPAR 2017 assessments. 
 
In the HELCOM Baltic Sea Action Plan (BSAP), there are planned nutrient reductions for all 
neighbouring countries affecting the waterborne transport of nutrients between the basins. 
HELCOM does not consider waterborne nutrient inputs as an indicator of eutrophication 
(only as a nutrient source). 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
There is a high seasonal and year-to-year variability in the amount of waterborne nutrient 
inputs from the neighbouring areas that can explain some of the observed variability in the 
eutrophication indicators. Especially the origin of the North Sea water is important, i.e. the 
German Bight versus the open North Sea. It is therefore important to consider the nutrient 
input from adjacent seas in the local management of open marine waters. The new OSPAR 
approach of using waterborne nutrient inputs as an indicator of eutrophication may be 
implemented for Danish open waters, but needs further testing. 
 

Appraised by: Marie Maar 
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8.5 OSPAR indicator D5 Species shift/indicator species - Nuisance species 
Phaeocystis 
  

 

HELCOM  ( )  OSPAR  (x ) Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
There is no current monitoring for Phaeocystis in the Danish OSPAR / HELCOM station range. 
However, it is very relevant to use Phaeocystis as an indicator in particular in northern part of 
the OSPAR range and in the Danish North sea where there is no current monitoring activities. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
No current monitoring data on Phaeocystis  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
No proposed threshold  
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Phaeocystis  is an relevant indicator, however currently no data are available 
 

Appraised by: Hans Henrik Jakobsen 
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9. Hydrographical changes (D7) 
 
At the moment there are no proposed HELCOM or OSPAR indicators for D7.  
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10. Contaminants (D8) 
 

10.1 OSPAR indicator for micronuclei 
 

HELCOM  (  )  OSPAR  ( x )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Micronuclei in benthic invertebrates and fish are a biological indicator for genotoxic effects, 
which is used for assessments of environmental state and impact of contaminants. 
 
Micronuclei are not monitored in the marine part the nationwide monitoring and 
assessment program (NOVANA) in Denmark.  
 

Are data available for the HELCOM and/or OSPAR regional seas? 
There is no available monitoring data on micronuclei in benthic invertebrates and fish from 
Danish waters.  
Some research data exist for micronuclei in mussels and fish from Danish waters from 
studies in the BONUS project called BEAST in 2009 – 2010. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Background assessment criteria (BAC) for micronuclei in different benthic invertebrates and 
fish species have been proposed by OSPAR/ICES, which can be used for assessing elevated 
response levels.  
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Micronuclei has potential for being used as an indicator for pollution effects in relation to 
MSFD descriptor 8 – and it can be applicable for both open and coastal areas in the Danish 
waters. 
 

Appraised by: Jakob Strand, Danish Centre for Environment and Energy (DCE), Aarhus 
University, E-mail: jak@bios.au.dk 
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10.2 HELCOM and OSPAR indicator for imposex and intersex in marine snails 
 

HELCOM  ( x )  OSPAR  ( x )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Imposex and intersex as indicators for endocrine disruptions in marine snails caused by the 
antifouling agent tributyltin (TBT) has since 1998 been part of the NOVANA program. 
Imposex, and also the similar phenomenon intersex are monitored in 5 OSPAR 
recommended species of marine snails (i.e. Nassarius reticulata, Nucella lapillus, Neptunea 
antiqua, Buccinum undatum and Littorina Littorea) depending on the selected habitats and 
their distribution.  
N. antiqua and B. undatum are the most relevant species for open water monitoring – and 
especially N. antiqua, because of its high sensitivity towards TBT.  Although declining 
environmental levels of TBT after the ban in 2003, imposex has still a widespread 
occurrence in the Danish waters and imposex is also still present in the open waters, 
especially along the major shipping routes. 
The NOVANA methodology for imposex and intersex analyses in all of the 5 species is in 
accordance with the OSPAR JAMP guideline for contaminant-specific effects (Technical 
Annex 3) – and HELCOM refers also to this guideline. 
In addition, HELCOM has suggested that the mudsnail Hydrobia ulvae also can be an useful 
indicator species for most parts of the Baltic Sea, where the OSPAR recommend species do 
not exist because of too low salinity, but this species is not presently included in the 
NOVANA program.  
 
Monitoring of imposex in marine snails is used as indicator for the integrated assessment of 
environmental state and impact of contaminants in the marine environment. One thing is 
that imposex is an impact indicator for direct pollution effects on benthic communities; 
there the causal relationship to TBT contamination is clear. Its strengths are also that the 
marine snails occur in the deeper parts of the open waters, where the preferred indicator 
mussel species Mytilus edulis in the contaminant program do not exist and that imposex can 
even be a more sensitive TBT-indicator that the analytical detection limits for TBT can 
achieve for e.g. sediment samples. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
NOVANA data for imposex in marine snails exists for all the OSPAR relevant areas in the 
Danish waters, i.e. the North Sea, Skagerrak, and the northern parts of the Inner Danish 
waters including Kattegat, Limfjorden, the northern parts of the Belt Sea and the Sound. 
NOVANA data for the southern parts of Belt Sea exist only for intersex in the less TBT-
sensitive periwinkle (Littorina littorea). 
From the other more HELCOM relevant parts of the Danish waters, NOVANA stations only 
cover few areas in the southern part of the Great Belt and Little Belt including south of 
Funen. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Imposex in marine snails can be used as indicator for environmental state and impact as 
well as for measures, i.e. for the legislative effects on the international ban on TBT as 
antifouling agent. 
 
Assessment of the environmental state and impact is improved by the development of a 6 
class assessment criteria scheme for the relevant gastropod species (based on the most 
sensitive species in sympatric populations), which has been adopted by OSPAR. This 
assessment scheme is also relevant for the Danish waters including the Danish open waters. 
The border between Class II and III corresponds almost to the EQS for TBT used for assessing 
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chemical conditions. 
In addition, corresponding assessment criteria for the more Baltic Sea relevant species 
Hydrobia ulvae has been suggested by HELCOM CORESET, so environmental assessments 
based on interspecies comparisons between the two maritime regions more easily can be 
performed. 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Imposex in marine snails is relevant as an indicator for pollution effects in relation to MSFD 
descriptor 8 – and it is applicable for both open and coastal areas in the Danish waters. 
The NOVANA program on imposex monitoring could be expanded also to include analyses 
of Hydrobia ulvae, if other HELCOM relevant areas in the western and central Baltic sea 
need to be covered. 

Appraised by: Jakob Strand, Danish Centre for Environment and Energy (DCE), Aarhus 
University 
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10.3 HELCOM and OSPAR indicator for bile metabolites of PAHs 
 

HELCOM  ( x )  OSPAR  ( x )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Bile metabolites of PAHs in marine fish is a PAH-specific biological effects indicator, which is 
used for assessments of environmental state and impact of contaminants. The level of PAH 
metabolites in fish bile is related to the exposure and metabolism of especially 3-4 rings 
PAHs and especially 1-hydroxypyrene , which is the dominant metabolite of the PAH 
compound pyrene. 
 
PAH metabolites in bile from the coastal fish eelpout (Zoarces viviparus) has since 2004 
been included in the marine part of the nationwide monitoring and assessment program 
(NOVANA) in Denmark. Monitoring of bile metabolites of PAH has in the period 2004-2012 
been performed yearly at 8 – 12 coastal stations. 
 
The NOVANA methodology for bile metabolites is in accordance with the recommendations 
in the ICES TIMES guideline for analyzing bile metabolites of PAHs (ICES 2004). 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Danish monitoring data exist for bile metabolites of PAHs in eelpout (females) from 8 - 12 
coastal stations monitored yearly in the period 2004 – 2012 from Limfjorden, Kattegat, the 
northern and southern parts of the Belt Sea and the western Baltic Sea. Data are stored in 
the national monitoring database, called MFSbase. 
  
The reported range for PAH metabolites in bile from eelpout from Danish waters is 94 – 
1054 ng ml-1 (as 1-OH-pyrene equivalents) as median response levels per station, where 
elevated response levels have been related to elevated pollution levels. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Assessment criteria for PAH metabolites in bile from different fish species have been 
proposed by OSPAR/ICES. For eelpout, a background assessment criterion (BAC) at 90 ng ml-
1 (as 1-OH-pyrene equivalents) has been proposed (ICES 2012). 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Bile metabolites of PAHs in marine fish is relevant as an indicator for pollution effects in 
relation to MSFD descriptor 8 – and it is applicable for both open and coastal areas in the 
Danish waters. 
Other fish species than eelpout like flounder or cod need to be included, if Danish 
monitoring activities on bile metabolites in marine fish also should cover more open waters. 
 

Appraised by: Jakob Strand, Danish Centre for Environment and Energy (DCE), Aarhus 
University, E-mail: jak@bios.au.dk 
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10.4 OSPAR indicator for lysosomal stability (LMS) 
 

HELCOM  (  )  OSPAR  ( x )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
Lysosomal membrane stability (LMS) is a general biological effects indicator, which is used 
for assessments of environmental state and impact of contaminants. 
LMS in blue mussel (Mytilus edulis) has since 2004 been included in the marine part the 
nationwide monitoring and assessment program (NOVANA) in Denmark. Monitoring of LMS 
in blue mussel have in the period 2004-2012 been performed yearly at 8 – 12 coastal 
stations in a subsample of the mussels used for monitoring concentration levels of 
contaminants in biota. 
 
The NOVANA methodology for analyzing LMS in mussels are based on neutral red retention 
assay on hemolymph samples and is in accordance with the recommendations in the ICES 
TIMES guideline for analyzing LMS in mussels (ICES 2004). 

Are data available for the HELCOM and/or OSPAR regional seas? 
Danish monitoring data exist for LMS in blue mussel from 8 - 12 coastal stations monitored 
yearly in the period 2004 – 2012 from both the North Sea (Wadden Sea), Limfjorden, 
Kattegat, Northern and southern Belt Sea, the Sound and the Western Baltic Sea. Data are 
stored in the national monitoring database, called MFSbase. 
  
The reported range for response levels of LMS in blue mussel from Danish waters is 30 – 
180 min as average retention times per station, where reduced response levels can be 
related to elevated pollution levels, mainly of organic contaminants like PAHs and PCBs. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Assessment criteria for LMS in blue mussel have been proposed by OSPAR/ICES with a 
background assessment criterion (BAC) at 120 min and an environmental assessment 
criterion at 50 min (ICES 2012). 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
LMS in blue mussels is relevant as an indicator for general pollution effects in relation to 
MSFD descriptor 8 – and it is applicable for especially coastal areas in the Danish waters, 
where analyses can be combined with measured contaminant levels in the same mussels.  
 

Appraised by: Jakob Strand, Danish Centre for Environment and Energy (DCE), Aarhus 
University, E-mail: jak@bios.au.dk 
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10.5 OSPAR indicator for EROD activity in fish 
 

HELCOM  (  )  OSPAR  ( x )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
EROD (as measure for CYP1A) activity in fish liver is a biological effects indicator responding 
mainly to PAHs and dioxin-like compounds, which is used for assessments of environmental 
state and impact of contaminants. 
EROD activity in the fish eelpout (Zoarces viviparus) has since 2004 been included in the 
marine part the nationwide monitoring and assessment program (NOVANA) in Denmark. 
Monitoring of EROD activity has in the period 2004-2012 been performed yearly at 8 – 12 
coastal stations. 
 
The NOVANA methodology for EROD activity is in accordance with the ICES TIMES guideline 
for analyzing bile metabolites of PAHs (ICES 1998). 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Danish monitoring data exist for EROD activity in eelpout (females) from 8 - 12 coastal 
stations monitored yearly in the period 2004 – 2012 from Limfjorden, Kattegat, the 
northern and southern parts of the Belt Sea and the western Baltic Sea. Data are stored in 
the national monitoring database, called MFSbase. 
  
The reported range for EROD activity in eelpout from Danish waters is 2 – 72 pmol min-1 mg 
protein-1  (In S9 fraction) as median concentrations per station, where elevated response 
levels have been related to elevated pollution levels of organic contaminants like PAHs and 
PCBs. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
Assessment criteria for EROD activity in different fish species have been proposed by 
OSPAR/ICES. For eelpout, a background assessment criterion (BAC) at 10 pmol min-1 mg 
protein-1 has been proposed (ICES 2012). 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
EROD actitivty in marine fish is relevant as an indicator for pollution effects in relation to 
MSFD descriptor 8 – and it is applicable for both open and coastal areas in the Danish 
waters. 
Other fish species than eelpout like flounder or cod need to be included, if Danish 
monitoring activities on bile metabolites in marine fish also should cover more open waters. 
 

Appraised by: Jakob Strand, Danish Centre for Environment and Energy (DCE), Aarhus 
University, E-mail: jak@bios.au.dk 
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10.6 HELCOM and OSPAR indciator for BDE concentrations in sediment 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Metals in surface sediments have been a part of NOVANA monitoring since the beginning in 
2006 until 2010. Sediment was stopped after 2010 due to mainly less than detection limit 
results. 
The NOVANA methodology is in accordance with OSPAR JAMP/CEMP guidelines and BDE is 
a part of the Common Indicators reported to OSPAR via an yearly ”CEMP assessment 
report”. They are also part of HELCOM CORESET. HELCOM adopted OSPAR QSR 2010 
assessment criteria for their latest (2010) Holistic report. 
Other relevant normalisers are <63µm fraction, TOC and Loss on ignition. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 2006 to 2010, 
and are available for the whole OSPAR and HELCOM area, including open waters in Kattegat 
and the Eastern Baltic. 
Only a few OSPAR contracting parties have measured and reported BDE, but it is still 
expected to be included in the 2017 Indicator Assessment. 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
There are currently no target values for BDE in sediment in OSPAR, HELCOM or EC. 
A draft EQS value have been established by KLIF (Norway), which could be used as a Nordic 
assessment citeria. 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
BDE is found in very low concentrations in sediment and as there are currently no 
assessment criteria, it is not recommended for routine monitoring or as a D8 indicator. 

Appraised by: Martin M. Larsen, DCE, Aarhus Universitet (mml@bios.au.dk) 
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10.7 HELCOM and OSPAR indicator for BDE concentrations in biota 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (x) 

Description of use in the existing Danish NOVANA programme: 
Brominated flameretardent concentration in mussels has been a part of national monitoring 
(NOVANA) since 2004. The species monitored (blue mussels until 2010, from 2011 plaice, 
flounder and eelpout)) are all part of OSPAR/HELCOM recommended species; softshell 
clams are included at sites where blue mussels are not available. Due to many results below 
detection limits, BDEs have not been measured in mussels since the 2011 revision of 
NOVANA, and monitoring restricted to fish. The subset of BDEs monitored was also changed 
in 2011. 
The NOVANA methodology is in accordance with OSPAR JAMP/CEMP guidelines and BDEs is 
a part of the Common Indicators reported yearly in OSPAR via ”CEMP assessment report”. 
They are also part of HELCOM CORESET, and factsheets are being developed. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 2004 onwards, 
and are available for the whole OSPAR and HELCOM area, with most data in the coastal 
zone and fjords, and only few stations in the open Kattegat/Skagerrak and Baltic Sea. Not all 
OSPAR contracting parties are currently reporting BDE results, but BDE is expected to be 
part of the OSPAR wide assessment in 2017. 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
There is no agreed OSPAR BAC or EAC values. An EC WFD EQS for the sum of BDEs was 
suggested in 2013.  
Nordic criteria could be used to supplement EQS where they exists, e.g. Norwegian KLINT 
miljøkvalitetsstandarder (based on WFD TGD no. 27), Swedish Naturvärdsverket 
bedömningsgrunder or national (Danish) criteria. 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant as pressure indicator for D8 in both coastal and open waters, and 
good agreement is found between OSPAR and HELCOM programs, but EC EQS 
supplemented with Nordic criteria can be used. Fish is the preferred monitoring organism. 

Appraised by: Martin M. Larsen, Jakob Strand, DCE, Aarhus Universitet (jak@bios.au.dk, 

mml@bios.au.dk) 
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10.8 HELCOM and OSPAR indicator for metal (Hg, Cd, Pb) inputs via water and air 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Metal input to the Danish water from the air has been a part of NOVANA since 1998, and 
covers the whole of Denmark with 10 stations geographically covering both the HELCOM 
and OSPAR area. A model for airpolution is used to calculate inputs to the marine 
environment. 
Metal concentrations in water have been measured in 4-5 streams since 1998, but from 
2006 only in the particular fraction, so data on input are currently not calculated. The 
program is not consistent with OSPAR/HELCOM guidelines. Hg is currently not measured in 
the Danish monitoring program. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from water have been reported in 2000-2005, measured concentrations are held in 
national database but a model for total concentration from particular fraction needs to be 
developed before input can be calculated. 
Data on input from air are reported yearly to EMEP, which have a stricter format than 
HELCOM and OSPAR recommendations. Time trend data are available from 1992 in OSPAR 
(1996 in HELCOM) and onwards. 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
There are no target values, except decreasing time trends. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant as pressure indicator for D8 in both coastal and open waters, and 
good agreement is found between OSPAR and HELCOM programs. The current monitoring 
are not able to deliver the data for input from water, whereas input from air is modelled 
and are available for the open waters also.  

Appraised by: Martin M. Larsen, DCE, Aarhus Universitet (mml@bios.au.dk) 
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10.9 HELCOM and OSPAR indicator for metals (Hg, Cd, Pb) concentrations in biota 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Metal concentration in biota have been a part of national monitoring (NOVANA) since 1998, 
and before that OSPAR/HELCOM monitoring is available at a few locations. The species 
monitored (blue mussels, plaice, flounder and since 2010 eelpout) are all part of 
OSPAR/HELCOM recommended species, softshell clams are included at sites where blue 
mussels are not available. Monitoring also includes metals Ni, Cr, As, Zn, Cu and Ag (from 
2010 due to EC shellfish directive)  
The NOVANA methodology is in accordance with OSPAR JAMP/CEMP guidelines and Hg, Cd 
and Pb is a part of the Common Indicators reported yearly in OSPAR via ”CEMP assessment 
report”. They are also part of HELCOM CORESET, and factsheets are being developed, 
currently a HELCOM factsheet for herring in the Baltic is available. HELCOM adopted OSPAR 
QSR 2010 assessment criteria for their latest (2010) Holistic report. 
Flatfish is available in the open waters, whereas mussels is more coastal and only in a few 
cases can be found in the open waters., e.g. on windmill foundations or buoys 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 1998 onwards, 
and are available for the whole OSPAR and HELCOM area, with most data in the coastal 
zone and fjords, and only few stations in the open Kattegat/Skagerrak and Baltic Sea 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
OSPAR background concentration and the derived background assessment concentrations 
(BAC) was developed based on open North Sea and data from “uncontaminated” areas and 
are applicable to open Danish waters also. There are no OSPAR EAC values for metals, and 
EC food criteria are used as GES limit.  
In general HELCOM used the OSPAR assessment criteria directly, except for Hg, where a 
WFD EQS is set at 20 µg/kg VV, and the HELCOM target value was set as EQS+BAC (55 µg/kg 
VV). Nordic criteria from e.g. Norwegian KLIF or national criteria should be used as target 
value for GES rather than food criteria. 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant as pressure indicator for D8 in both coastal and open waters, and 
good agreement is found between OSPAR and HELCOM programs. The indicator is used 
OSPAR and HELCOM wide. For metals in fish muscles and mussels, the indicator could also 
be relevant for D9, when commercial fishing is done in the sampling areas. A national or 
Nordic GES criteria should be used instead of EC food. 

Appraised by: Martin M. Larsen, DCE, Aarhus Universitet (mml@bios.au.dk) 
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10.10 HELCOM and OSPAR indicator for metals (Hg, Cd, Pb) concentrations in 
sediment 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Metals in surface sediments have been a part of NOVANA monitoring since the beginning in 
2000 until now. Sediment sampling is carried out on a 6-year rotating scheme (in the 
original NOVA program 2000 and 2003 as main sampling years).  
The NOVANA methodology is in accordance with OSPAR JAMP/CEMP guidelines and Hg, Cd 
and Pb is a part of the Common Indicators reported to OSPAR via a yearly ”CEMP 
assessment report”. They are also part of HELCOM CORESET. HELCOM adopted OSPAR QSR 
2010 assessment criteria for their latest (2010) Holistic report. 
Other metals measured in the program are Li, Al as normalisers, Ni, Cr, As, Zn and Cu with 
relevance to ship traffic, long range transport and local pollution sources. The <63µm 
fraction and TOC/Loss on ignition is also used as supporting parameters/normalisers. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 2000 onwards, 
and are available for the whole OSPAR and HELCOM area, including open waters in Kattegat 
and the Eastern Baltic. 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
The assessment criteria used by OSPAR are adopted from US-EPA effect range low (ERL), 
based on the ecotoxicological response of species to metals. There is currently no sediment 
EQS in EU WFD, and attempts to establish EACs in OSPAR was unsuccessful, so the US-EPA 
ERL was considered best practice. 
Nordic criteria could be used to supplement ERL where they exists, e.g. Norwegian KLIF 
miljøkvalitetsstandarder (based on WFD TGD no. 27), Swedish Naturvärdsverket 
bedömningsgrunder or national (Danish) criteria. 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant as pressure indicator for D8 in both coastal and open waters, and 
good agreement is found between OSPAR and HELCOM programs. The indicator is used 
OSPAR and HELCOM wide, and US-EPA ERL is a reasonable target value, that could be 
supplemented by specific Nordic criteria. 

Appraised by: Martin M. Larsen, DCE, Aarhus Universitet (mml@bios.au.dk) 
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10.11 HELCOM and OSPAR indicator for PAH concentrations in sediment 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
PAH in surface sediments has been a part of NOVANA monitoring since the beginning in 
2000 until now. Sediment sampling is carried out on a 6-year rotating scheme (in the 
original NOVA program 2000 and 2003 as main sampling years).  
The NOVANA methodology is in accordance with OSPAR JAMP/CEMP guidelines and PAH is 
a part of the Common Indicators reported to OSPAR via an yearly ”CEMP assessment 
report”. They are also part of HELCOM CORESET. HELCOM adopted OSPAR QSR 2010 
assessment criteria for their latest (2010) Holistic report. 
Other paramaters measured in the program are <63µm fine fraction, TOC and Loss on 
Ignition as normalisers, PAH has relevance to ship traffic, long range transport and local 
pollution sources. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 2000 onwards, 
and are available for the whole OSPAR and HELCOM area, including open waters in Kattegat 
and the Eastern Baltic. 
Nordic criteria could be used to supplement ERL where they exists, e.g. Norwegian KLINT 
miljøkvalitetsstandarder (based on WFD TGD no. 27), Swedish Naturvärdsverket 
bedömningsgrunder or national (Danish) criteria. 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
The assessment criteria used by OSPAR are adopted from US-EPA effect range low (ERL), 
based on the ecotoxicological response of species to PAHs. There is currently no sediment 
EQS in EU WFD, and attempts to establish EACs in OSPAR was unsuccessful, so the US-EPA 
ERL was considered best practice. Norwegian 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant as pressure indicator for D8 in both coastal and open waters, and 
good agreement is found between OSPAR and HELCOM programs. The indicator is used 
OSPAR and HELCOM wide, and US-EPA ERL is a reasonable target value, that could be 
supplemented by specific Nordic criteria. 

Appraised by: Martin M. Larsen, DCE, Aarhus Universitet (mml@bios.au.dk) 
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10.12 HELCOM and OSPAR indicator PAH concentrations in biota 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
PAH concentration in mussels has been a part of national monitoring (NOVANA) since 1998. 
The species monitored (blue mussels) are all part of OSPAR/HELCOM recommended 
species; softshell clams are included at sites where blue mussels are not available. 
Monitoring also includes biological effects of PAHs (PAH metabolites) in fish, as fish are not 
suitable for parent PAH monitoring due to metabolic breakdown – see specific sheet on bile 
metabolites of PAHs in fish. 
The NOVANA methodology is in accordance with OSPAR JAMP/CEMP guidelines and PAHs is 
a part of the Common Indicators reported yearly in OSPAR via ”CEMP assessment report”. 
They are also part of HELCOM CORESET, and factsheets are being developed, currently a 
related HELCOM factsheet for oil spill in the Baltic is available. HELCOM adopted OSPAR QSR 
2010 assessment criteria for their latest (2010) Holistic report. 
Mussels is mostly coastal and only in a few cases can be found in the open waters., e.g. on 
windmill foundations or buoys. 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 1998 onwards, 
and are available for the whole OSPAR and HELCOM area, with most data in the coastal 
zone and fjords, and only few stations in the open Kattegat/Skagerrak and Baltic Sea. 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
OSPAR background concentration and the derived background assessment concentrations 
(BAC) have been  developed for 8 individual PAHs based on open North Sea and data from 
“uncontaminated” areas and are applicable to open Danish waters also. There are OSPAR 
EAC values for 8 PAHs, which are adopted by OSPAR. In general HELCOM used the OSPAR 
assessment criteria directly.  
There are new EC WFD EQS values for 6 PAHs in biota introduced in 2013, most of which are 
considerably lower than the OSPAR EACs. How this will be handled by OSPAR/HELCOM is 
not clear yet. KLIF has also calculated EQS values for 3 PAHs. 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant as pressure indicator for D8 in both coastal and open waters, and 
good agreement is found between OSPAR and HELCOM programs. The indicator is used 
OSPAR and HELCOM wide. New EU EQS should be taken into account.  

Appraised by: Martin M. Larsen, DCE, Aarhus Universitet (mml@bios.au.dk) 
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10.13 HELCOM and OSPAR indicator PCB concentrations in sediment 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
PCB in surface sediments has been a part of NOVANA monitoring since the beginning in 
2000 until 2010. Sediment sampling was mainly carried out in 2003, 2005 and 2008 before 
monitoring in sediments was stopped in the revision of 2011 due to most concentrations 
below detection limits of the method used. 
The NOVANA methodology was in accordance with OSPAR JAMP/CEMP guidelines and PCB 
is a part of the Common Indicators reported to OSPAR via an yearly ”CEMP assessment 
report”. They are also part of HELCOM CORESET. HELCOM adopted OSPAR QSR 2010 
assessment criteria for their latest (2010) Holistic report. 
Other paramaters measured in the program are <63µm fraction, TOC and Loss on Ignition as 
normalisers, PCB has mainly relevance to long range transport. 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 2000 to 2010, 
and are available for the whole OSPAR and HELCOM area, including open waters in Kattegat 
and the Eastern Baltic. 
From other OSPAR contracting parties, data are available and mainly indicate decreasing or 
no trends. Nordic criteria could be used where they exists, e.g. Norwegian KLINT 
miljøkvalitetsstandarder (based on WFD TGD no. 27), Swedish Naturvärdsverket 
bedömningsgrunder or national (Danish) criteria. 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
OSPAR background concentration is defined as 0, and the derived background assessment 
concentrations (BAC) was developed for 7 individual based on analytical uncertainty. There 
are OSPAR EAC values for 7 individual PCBs, which were adopted by HELCOM. For 
organochlorine pesticides, 4 US-EPA ERL limits was adopted by OSPAR.  

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
PCBs and organochlorine pesticides are found in very low concentrations in sediment, 
therefore it is not recommended for routine monitoring or as a D8 indicator, as the decline 
in inputs is better measured in fish. 

Appraised by: Martin M. Larsen, DCE, Aarhus Universitet (mml@bios.au.dk) 
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10.14 HELCOM and OSPAR indicator for chlorinated substance (PCB) concentrations 
in biota 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
PCB and chlorinated pesticide concentration in mussels has been a part of national 
monitoring (NOVANA) since 1998. The species monitored (blue mussels until 2010, plaice, 
flounder and since 2011 eelpout)) are all part of OSPAR/HELCOM recommended species; 
softshell clams are included at sites where blue mussels are not available. Due to many 
results below detection limits, PCB/chlorinated pesticides have not been measured in 
mussels since the 2011 revision of NOVANA, and monitoring restricted to fish. Dioxins and 
Furans are included in both HELCOM and OSPAR and are part of the NOVANA program for 
fish and a small number of mussel locations per year. 
The NOVANA methodology is in accordance with OSPAR JAMP/CEMP guidelines and PCBs is 
a part of the Common Indicators reported yearly in OSPAR via ”CEMP assessment report”. 
They are also part of HELCOM CORESET, and factsheets are being developed, currently a 
related HELCOM factsheet for oil spill in the Baltic is available. HELCOM adopted OSPAR QSR 
2010 assessment criteria for their latest (2010) Holistic report. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 1998 onwards, 
and are available for the whole OSPAR and HELCOM area, with most data in the coastal 
zone and fjords, and only few stations in the open Kattegat/Skagerrak and Baltic Sea 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
OSPAR background concentration is defined as 0, and the derived background assessment 
concentrations (BAC) was developed for 8 individual PCBs and 4 organochlorine pesticides 
based on analytical uncertainty.. There are OSPAR EAC values for 7 individual PCBs and y-
HCH, which are adopted by OSPAR. In general HELCOM used the OSPAR assessment criteria 
directly. An EC WFD EQS for dioxin/furanes was suggested in 2013, and HCB and HCBD EQS 
values have been available since 2008. 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant as pressure indicator for D8 in both coastal and open waters, and 
good agreement is found between OSPAR and HELCOM programs. The indicator is used 
OSPAR and HELCOM wide. The indicator can also be relevant for D9. 

Appraised by: Martin M. Larsen, DCE, Aarhus Universitet (mml@bios.au.dk) 

 
  



   

 70 

10.15 HELCOM and OSPAR indicator for TBT concentrations in biota 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
TBT concentration in mussels has been a part of national monitoring (NOVANA) since 1998. 
The species monitored (blue mussels and eelpout from 2010) are all part of OSPAR/HELCOM 
recommended species; softshell clams are included at sites where blue mussels are not 
available. Monitoring also includes biological effects of TBTs (imposex/intersex) in 
gastropods, with some species more sensitive to TBT than current analytical detectionlimits 
– see specific sheet on imposex. 
The NOVANA methodology is in accordance with OSPAR JAMP/CEMP guidelines and TBTs is 
a part of the Common Indicators reported yearly in OSPAR via ”CEMP assessment report”. 
They are also part of HELCOM CORESET, and factsheets are being developed, currently a 
related HELCOM factsheet for oil spill in the Baltic is available. HELCOM adopted OSPAR QSR 
2010 assessment criteria for their latest (2010) Holistic report. 
Mussels are mostly coastal and only in a few cases can be found in the open waters, e.g. on 
windmill foundations or buoys, whereas the imposex in marine snails supplements TBT in 
biota in open waters. 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 1998 onwards, 
and are available for the whole OSPAR and HELCOM area, with most data in the coastal 
zone and fjords, and only few stations in the open Kattegat/Skagerrak and Baltic Sea 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
OSPAR background concentration is by definition 0 and the derived background assessment 
concentrations (BAC) are defined by the analytical quality of measurements. There is an 
adopted OSPAR EAC values for TBT. HELCOM used the OSPAR assessment criteria directly. 
The assessment criteria are reasonable for Danish open waters and BAC close to the 
detection limit of the analytical methods used. Nordic criteria exists that can also be used 
(e.g. Norwegian KLIF). 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant as pressure indicator for D8 in both coastal and open waters, and 
good agreement is found between OSPAR and HELCOM programs. The indicator is 
suggested used OSPAR and HELCOM wide, but only 3 countries seems to report data in the 
OSPAR area. Should be used in combination with imposex in marine snails. 

Appraised by: Jakob Strand, Martin M. Larsen, DCE, Aarhus Universitet (jak@bios.au.dk, 

mml@bios.au.dk) 
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10.16 HELCOM and OSPAR indicator for TBT concentrations in sediment 
 

HELCOM  (x)  OSPAR  (x)    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
TBT in surface sediments have been a part of NOVANA monitoring since the beginning in 
2000 until now. Sediment sampling is carried out on a 6-year rotating scheme (in the 
original NOVA program 2000 and 2003 as main sampling years).  
The NOVANA methodology is in accordance with OSPAR JAMP/CEMP guidelines and TBT is a 
part of the Common Indicators reported to OSPAR via an yearly ”CEMP assessment report”. 
They are also part of HELCOM CORESET. HELCOM adopted OSPAR QSR 2010 assessment 
criteria for their latest (2010) Holistic report. 
Other supporting sediment parameters measured in the program are TOC, Loss on Ignition 
and <63 µm fraction as normalisers. TBT has relevance to ship traffic, long range transport 
and local pollution sources. 

Are data available for the HELCOM and/or OSPAR regional seas? 
Data from OSPAR and HELCOM are reported to ICES DOME database from 2000 onwards, 
and are available for the whole OSPAR and HELCOM area, including open waters in Kattegat 
and the Eastern Baltic. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
The integrated assessment classes linking TBT effects with concentrations in sediment, biota 
and water are available in the 2009 CEMP report, but not used since then (<2 µg/kg DW as 
class B, 2-50 µg/kg as class C). The EAC of 0.01 µg TBT/kg DW is below detection limits of 
analytical techniques. 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator is relevant as pressure indicator for D8 in both coastal and open waters, and 
good agreement is found between OSPAR and HELCOM programs. The indicator is used 
OSPAR and HELCOM wide, and the integrated assessment class B or a specific Nordic criteria 
can be used as assessment criteria. Can be combined with TBT in biota and imposex 
indicators. 

Appraised by: Jakob Strand, Martin M. Larsen, DCE, Aarhus Universitet (jak@bios.au.dk, 

mml@bios.au.dk) 
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10.17 OSPAR indicator for oiled birds 
 

HELCOM  ()  OSPAR  ( x)    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
D8 Oiled Bird 
The percentage of oiled birds in beached Common Guillemots has been used as an OSPAR 
EcoQO for a number of years. For that reason it seems obvious to continue this indicator. 
An evaluation of the temporal and spatial coverage of beached birds should be performed.  
Common Guillemot will not be an appropriate species to use for such indicator in the Baltic. 
Therefore, suitable species for a similar indicator in the Baltic will need to be identified.  
 
Rather than focusing on Common Guillimot as a single species indicator it could also be 
evaluated if a wider suite of species could be appropriate to include in this indicator, making 
the indicator less vulnerable to bird availability across the area. 
 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Denmark has performed searches of beached birds in two minor areas along the west coast 
of Jutland. There is no regular collection of beached birds in the Danish part of the HELCOM 
area. 
Emphasis should be directed towards thorough guidelines for evaluation of the collected 
birds, as degree of oil pollution may well be subjective. 
 
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
The indicator has been used for OSPAR EcoQO already, and the method is good. Species 
composition for the indicator needs to be evaluated. 

Appraised by: Ib Krag Petersen/Rasmus Due Nielsen 

 
 
  



   

 73 

11. Contaminants in seafood (D9) 
 
The proposed indicators are assessed under D8.  
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12. Litter (D10) 
 

12.1 HELCOM and OSPAR indicator for microplastics 
 

HELCOM  ( x)  OSPAR  ( x )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Microplastics in water column, sediment or in marine organisms like benthic invertebrates 
and fish are indicators, which can be used for assessments of environmental state and 
impact from human activities. 
There are no scheduled monitoring activities on microplastics in Danish waters, but data 
from some pilot surveys have recently been reported. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Danish data exist for microplastic particles in sediment from a pilot survey in the western 
Baltic Sea, the Belt Sea, The Sound, Kattegat, Limfjorden, Skagerrak and the North sea, 
which was coordinated with the nationwide monitoring and assessment program (NOVANA) 
on contaminants in Denmark and have recently been reported by Aarhus University. The 
reported range on microplastic particles (38 µm– 1 mm) in sediments was 60 – 3600 
particles kg-1 sediment (dry weight). 
 
Danish data for occurrence of microplastic in fish have also recently been reported by DTU 
aqua from a pilot survey in the northern part of the Belt Sea. 27 Herring (Clupea harengus) 
and 31% of whiting (Merlangius merlangus) contained 1 – 4 microplastic particles in their 
gut. 
 
In both pilot surveys, synthetic fibers have been assessed to be the dominating fraction of 
microplastic particles. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
There have not been proposed assessment criteria by OSPAR or HELCOM, but decreasing 
temporal trends have been set as an environmental target. 
  

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Microplastic in water column, sediment and in marine organisms is relevant as indicators for 
MSFD descriptor 10 – and it is applicable for all open parts of the Danish waters. 
 

Appraised by: Jakob Strand, Danish Centre for Environment and Energy (DCE), Aarhus 
University, E-mail: jak@bios.au.dk 
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12.2 HELCOM and OSPAR indicator for litter on the sea floor 
 

HELCOM  ( x)  OSPAR  ( x )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Marine litter on the sea floor is an indicator, which can be used for assessments of 
environmental state and impact from human activities. 
Marine litter on the sea floor has recently in Denmark been included in the registration of 
fishery catches in bottom trawl surveys in Kattegat and the Baltic Sea performed by DTU 
aqua.  
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Danish data exist for marine litter on the sea floor since 2010 from monitoring activities of 
fish populations carried out twice per year using standardized bottom trawl in the Kattegat 
(IBTS) and Baltic Sea (BITS). The IBTS survey has adopted a new set of litter monitoring 
categories which initially have been developed by OSPAR and the MSFD Technical Sungroup 
for marine litter. These categories will also be applied in future in the Baltic BITS surveys. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
There have not been proposed assessment criteria for beach litter by OSPAR or HELCOM, 
but decreasing temporal trends have been set as an environmental target. 
  

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Marine litter on the sea floor is relevant as an indicator for MSFD descriptor 10 – and it is 
applicable for all open parts of the Danish waters. 
 

Appraised by: Thomas Kirk Sørensen, DTU aqua 
 

  



   

 76 

12.3 HELCOM and OSPAR indicator for Beach litter 
 

HELCOM  ( x)  OSPAR  ( x )    Partially overlapping ()  Complete overlap (X) 

Description of use in the existing Danish NOVANA programme: 
Beach litter is an indicator for litter deposited on the shore lines, which can be used for 
assessments of environmental state and impact from human activities. 
Beach litter has been monitored at two North Sea beaches by KIMO Denmark. The 
methodology used by KIMO Denmark for registration of beached litter is in accordance with 
the OSPAR guideline for 100m and/or 1000m stretches. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Danish monitoring data exist for beach litter at two North Sea beaches (Hvide Sande and 
Skagen), which has been monitored in the period 2002 – 2012. Data has been reported to 
the OSPAR database on beach litter. 
The reported range for beach litter is 222 – 43211 marine litter items per 100m. 
 

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
There have not been proposed assessment criteria for beach litter by OSPAR or HELCOM, 
but decreasing temporal trends have been set as an environmental target. 
  

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
Beach litter is relevant as an indicator for MSFD descriptor 10 – and it is applicable for all 
parts of the Danish waters. 
 

Appraised by: Jakob Strand, Danish Centre for Environment and Energy (DCE), Aarhus 
University, E-mail: jak@bios.au.dk 
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12.4 OSPAR indicator for ingested litter in Fulmar 
  
HELCOM  ( )  OSPAR  ( x )    Partially overlapping ()  Complete overlap () 

Description of use in the existing Danish NOVANA programme: 
The amount of litter in the stomachs of Fulmars has been an EcoQO indicator in the OSPAR 
region alongside the “Oiled Bird” indicator. This seems a good indicator, but the spatial 
sampling design should be considered again. 
For the HELCOM area this indicator will not be appropriate, as Fulmars are not found in any 
numbers in the HELCOM area. 
 
An alternative litter indicator may be available within short time. Monitoring of marine birds 
in relation to for instance offshore wind farms is now mainly conducted by high resolution 
images. These cover considerable sea surface areas regularly and provide images with a sea 
surface resolution of 3x3 cm. Such data could potentially provide the background for 
description of larger size floating litter. 
 

Are data available for the HELCOM and/or OSPAR regional seas? 
Denmark has provided data for this indicator for a number of years, but Danish 
administration has never had any part in that. An institute in the Netherlands has made an 
agreement with a private person in Denmark to collect and ship beached Fulmars to the 
Netherlands. This institute examines the Fulmars and for the period 2002 – 2011 provided 
input for the indicator for Denmark. However, after 2011 a continuation of the fulmar 
activities will have to rely on national contributions or at least requires associated 
centralized funding to support international coordination and integration (van Franker, 
pers. comm.). Therefore, there ought to be a national Danish control with this data 
collection.  
  

Relevance of possible OSPAR or HELCOM limit/threshold values for Danish waters? (Other 
relevant limit/threshold values?) 
OSPAR has adopted an EcoQO that defines an acceptable ecological quality as the situation 
where no more than 10% of fulmars exceed a critical level of 0.1 g of plastic in the stomach. 
 
This EcoQO is also relevant for assessing the fulmar litter ingestion in Danish waters. OSPAR 
has reported that 55% of fulmars from Skagerrak in the period 2007-2011 exceed a critical 
level of 0.1 g of plastic in their stomachs. 
 

Conclusion/recommendation: Can the developed indicator be recommended for Danish 
MSFD monitoring purposes? Is the indicator relevant in the Danish open waters? 
From past experience it seems that the litter indicator is well working for the OSPAR region. 
This indicator will not be appropriate to use in the HELCOM area, though. And it is not 
straight forward to come up with an alternative species for that same purpose. 

Appraised by: Ib Krag Petersen/Rasmus Due Nielsen/Jakob Strand, DCE, Aarhus Universitet 
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13. Energy, including underwater noise (D11) 
 
The indicators for D11 have not yet been considered.  
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