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Inventory of HELCOM data needs to assess incidental by-catches, fisheries 
impact on benthic biotopes, in the Baltic Sea to support HELCOM indicator 

assessment work 

Two indicator reports are added as annex 2, 3 respectively. 

Aims of this document1 

The Terms of Reference of the HELCOM Group on Ecosystem-based Sustainable Fisheries (HELCOM 

FISH) covers “operationalization” of a number of fish and fishery related indicators, including the 

HELCOM core indicator ”Number of drowned mammals and waterbirds in fishing gear”, as well as the 

impact of fisheries on benthic biotopes (in the pre-core indicator “Cumulative impact on benthic 

biotopes”). In order to enable the FISH Group to fulfil its task with respect to the relevant indicators, 

there is a need to identify the data gaps, discuss how to prioritize data needs, look for possible sources 

of data, and how the data can be accessed. 

This document is primarily aimed at identifying the data needs of HELCOM indicators and assessments, 

especially for incidental bycatches of aquatic mammals, waterbirds in the Baltic Sea and cumulative 

impact on benthic biotopes (accordingly the impact from bottom trawl fisheries shall be assessed, as 

the indicator covers more pressures outside the focus of the FISH group). Several options for data 

collection activities shall be explored which could help in closing the identified data gaps in a cost 

effective manner. For Contracting Parties this includes for instance national data collection and 

monitoring activities, as well as data collection under the multiannual Union programme for the 

collection, management and use of data in the fisheries and aquaculture sectors (EU-MAP) for those 

countries which are EU members. These relevant data can also be used for other HELCOM purposes if 

the need will arise in the future. 

1 DK clearer distinction between “fisheries related” and “other” data should be prepared on a basis of the 
existing EU legislation. 



Page 2 of 16 

Introduction 
To justify the work on this document, it should be underlined that Contracting Parties of the Helsinki 

Convention shall individually and jointly take all appropriate measures to conserve natural habitats 

and biological diversity including management and monitoring of its state.  

As an example of the obligations emerging from the 1992 Helsinki Convention is its Article 15 on nature 

conservation and biodiversity, according to which: 

“The Contracting Parties shall individually and jointly take all appropriate measures with 

respect to the Baltic Sea Area and its coastal ecosystems influenced by the Baltic Sea to 

conserve natural habitats and biological diversity and to protect ecological processes. 

Such measures shall also be taken in order to ensure the sustainable use of natural 

resources within the Baltic Sea Area. To this end, the Contracting Parties shall aim at 

adopting subsequent instruments containing appropriate guidelines and criteria.” 

According to Article 20 of the Convention the duties of HELCOM2 are: 

a) to keep the implementation of [this] Convention under continuous observation;

b) to make recommendations on measures relating to the purposes of [this] Convention;

c) to keep under review the contents of this Convention including its Annexes and to

recommend to the Contracting Parties such amendments to this Convention including

its Annexes as may be required including changes in the lists of substances and materials 

as well as the adoption of new Annexes;

d) to define pollution control criteria, objectives for the reduction of pollution, and

objectives concerning measures, particularly those described in Annex III;

e) to promote in close co-operation with appropriate governmental bodies, taking into

consideration sub-paragraph f) of this Article, additional measures to protect the marine 

environment of the Baltic Sea Area and for this purpose:

i) to receive, process, summarize and disseminate relevant scientific, technological and

statistical information from available sources; and

ii) to promote scientific and technological research; and

f) to seek, when appropriate, the services of competent regional and other international

organizations to collaborate in scientific and technological research as well as other

relevant activities pertinent to the objectives of this Convention.

2 The Helsinki Commission (HELCOM) is the governing body of the 1992 Helsinki Convention, an 

intergovernmental organization whose members are the above Contracting Parties of the Convention. 
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Monitoring and assessment work is one of the main elements required in order for HELCOM to 

discharge the duties included in Article 20e above. This work is further defined in practice in the 

HELCOM Monitoring and Assessment Strategy3 which lays out an indicator-based assessment system 

to enable follow-up of the goals and objectives set by the Contracting Parties for the Baltic Sea marine 

environment as part of the HELCOM Baltic Sea Action Plan (BSAP, 2007) and the ecosystem approach 

it is based on. In other words the Monitoring and Assessment Strategy provides a system that enables 

linking the quality of the environment to its management, and thus following up the implementation 

of the 1992 Helsinki Convention, via a number of HELCOM indicators. 

In order to be in a position to discharge its duties under Article 20e and follow-up later decisions by 

the Contracting Parties, HELCOM coordinates an extensive regional environmental monitoring 

programme4.   

In addition, data regarding pressures exerted on the environment by human activities, including impact 

of fisheries, is required by HELCOM to enable it to discharge its duties. This is needed to allow follow-

up of the implementation of the Monitoring and Assessment Strategy and thus the 1992 Helsinki 

Convention, its Article 15, and related later decisions of the Contracting Parties, including i.a. those 

included in the 2007 BSAP as well as, for those Contracting Parties which are also EU members, the EU 

Marine Strategy Framework Directive (MSFD). 

HELCOM Ministerial Meeting in 2010 (Moscow) agreed on HELCOM to serve as a regional platform for 

the implementation of the MSFD for those Contracting Parties being EU member states. This includes 

preparing HELCOM assessments in such a way that Contracting Parties can fulfil their other national 

obligations such as under MSFD.  

Among the fisheries related data needed by HELCOM is data on incidental by-catches in the Baltic Sea 

(e.g. HELCOM core indicator "Number of drowned mammals and waterbirds in fishing gear" endorsed 

by Contracting Parties at the meeting of HOD 48-2015), as well as data on impacts of fisheries activities 

to the Baltic Sea seafloor (e.g. HELCOM pre-core indicator ”Cumulative impact on benthic biotopes”) 

3 HELCOM Monitoring and Assessment Strategy adopted at 2013 HELCOM Ministerial Meeting in Copenhagen: 
http://helcom.fi/Documents/Ministerial2013/Ministerial%20declaration/Adopted_endorsed%20documents/M
onitoring%20and%20assessment%20strategy.pdf  
4 http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/  

http://helcom.fi/Documents/Ministerial2013/Ministerial%20declaration/Adopted_endorsed%20documents/Monitoring%20and%20assessment%20strategy.pdf
http://helcom.fi/Documents/Ministerial2013/Ministerial%20declaration/Adopted_endorsed%20documents/Monitoring%20and%20assessment%20strategy.pdf
http://www.helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/
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The indicator "Number of drowned mammals and waterbirds in fishing gear" has gained recently more 

attention in the implementation of the MSFD. In accordance with the European Commission decision 

(COM decision 2017/848 as of 17 May 2017) by-catch with criterion D1C1 is one of five criteria to 

describe and assess the status of birds, mammals or non-commercially exploited fish. It has a primary 

status which means that such criteria should be used by all Member States to ensure consistency 

across the Union. The decision also put an obligation on the EU Member States to establish threshold 

values for the by-catch indicator. Data collection of key variables is a prerequisite in order to fulfil this 

obligation. 

HELCOM recognised the importance of the indicator "Number of drowned mammals and waterbirds 

in fishing gear" for the comprehensive assessment of the marine biodiversity, even before the 

European Commission decision was taken.  

For the HELCOM indicator “Cumulative impact on benthic biotopes” which is also in line with MSFD 

descriptor 6, some data is available in the Contracting parties fisheries administrations (fisheries effort 

data and high resolution VMS data). Additionally, VMS and logbook based maps of surface and 

subsurface abrasion pressure on the seafloor from mobile bottom-contacting fishing, for the years 

2009 to 2016, were provided to HELCOM by ICES. At the same time, further updates of the HELCOM 

MAP AND DATA SERVICE (MADS) are ongoing. Currently available fisheries data in MADS are from 

2011-2013. Data gaps in this indicator regarding fishing pressure, apply to temporal resolution, 

individual gear dimensions and use of improved gear resulting in reduced impacts. Also there is 

different knowledge on habitat/biotope levels due to varying levels of biotope mapping in Contracting 

Parties, but these data are outside of the scope of the fisheries management. 
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I. Data needs of HELCOM CORE Indicator "Number of drowned mammals and
waterbirds in fishing gear"

Aquatic mammals and waterbirds are prone to entanglement and drowning in gillnets, trammel nets 

and entangling nets. Thus, incidental by-catch can compromise their conservation status or the 

achievement of conservation objectives (formulated e. g., under the Convention of Migratory Species 

CMS). For this reason, it is necessary to assess the impact of fishing on the species affected. 

For harbour porpoises, increased mortality due to drowning (including death by suffocation) in fishing 

gears is recognised as the most significant threat to the populations in the Baltic Sea (Hammond 

2008a,b, HELCOM 2013). Recent modelling efforts have shown that incidental by-catch is also a 

relevant source of human induced mortality in grey seals (Vanhatalo et al. 2014). No recent incidental 

by-catch estimates are available for ringed seals and harbour seals. For waterbirds, drowning in fishing 

gear is believed to be a significant pressure on the populations of long-tailed duck, scoters, divers and 

some other waterbird species in wintering areas with high densities of waterbirds (Larsson & Tydén 

2005, Žydelis et al. 2009, 2013, Bellebaum et al. 2012, European Commission 2012). Diving waterbirds 

are especially vulnerable to set gill nets (GNS), entangling nets (trammel nets, GTR) and driftnets 

(GND), but incidental by-catch also occurs in other static fishing gears such as longlines and traps (ICES 

2013a, b). Several studies have shown that the gillnet fishery in the Baltic Sea can in certain places 

cause high bird mortality. A rough estimate comprised 100,000-200,000 waterbirds drowning annually 

in the North and Baltic Seas, of which the great majority refers to the Baltic Sea (review of studies in 

Žydelis et al. 2009, 2013). Locally, incidental by-catch rates have decreased during the last two 

decades, likely as a result of declined abundance of wintering waterbirds and resulting reduced density 

at sea (Bellebaum et al. 2013). The incidental by-catch rates have decreased in the Baltic Sea also due 

to the decrease of the GNS fishing effort throughout the last 20 years. 

The abundance of waterbirds (and thus the risk of being by-caught) is fluctuating as shown by the CORE 

Indicators “Abundance of waterbirds in the wintering season” and ”Abundance of waterbirds in the 

breeding season”, however the monitoring under these two indicators is outside the scope of the 

fishing sector. The indicator "Number of drowned mammals and waterbirds in fishing gear" interacts 

with the abundance indicators which has been acknowledged by COM decision 2017/848 as of 17 May 

2017 in a way that the by-catch mortality (criterion D1C1) shall be taken into account when establishing 

thresholds for the abundance of a species (criterion D1C2). For this reason, frequent monitoring data 
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is needed and not the results of one-time pilot studies only. This would also aid in developing measures 

which would not put unnecessary burden on the fishing industry.  

It is necessary to develop monitoring programs in a way that the coefficient of variance is low because 

uncertainties of all estimated parameters, i.e. of abundance, by-catch rate and fishing effort add up to 

a considerable uncertainty which would make a thorough assessment difficult. The data quality to be 

aimed at, has previously been defined in the Regulation 812/2004 (European Commission 2004) for 

by-catch of small cetaceans as follows: “As a general rule, monitoring schemes shall be based on a 

sampling strategy designed to allow the estimation of the by-catch rates of cetaceans, for the most 

frequent species in the by-catch per unit effort by a given fleet to achieve a coefficient of variation not 

exceeding 0.30. The sampling strategy shall be designed on the basis of existing information on the 

variability of previous by-catch observations.” This might, in many cases not be possible given the large 

number of boats and the comparably low number of by-catch events. However, this specification 

illustrates that  accuracy is a matter of an appropriate sampling strategy.   

A prerequisite for the operationalisation and assessment of the HELCOM CORE Indicator "Number of 

drowned mammals and waterbirds in fishing gear" is a sufficient knowledge of incidental by-catch rate 

of each species to be assessed (high quality, comparable taxonomic identification should be ensured), 

as well as the fishing effort with gears in which the by-catch is observed, both in a meaningful metric 

(such as net length * soak time, see section on parameters below). From these two an estimate of the 

absolute numbers for incidental by-catch can be derived. This information should be collected by 

regular and coordinated, Baltic Sea wide dedicated monitoring activities within all the Baltic countries. 

However, such monitoring does currently not exist in the Baltic Sea.  

There are a number of regulations dealing with monitoring. E. g., in Article 12 (4) Habitats Directive it 

is laid down that “Member States shall establish a system to monitor the incidental capture and killing 

of the animal species listed in Annex IV (a). In the light of the information gathered, Member States 

shall take further research or conservation measures as required to ensure that incidental capture and 

killing does not have a significant negative impact on the species concerned.” This aim of Art. 12 

Habitats directive has not been fulfilled yet. Current national discard and by-catch monitoring 

programmes carried out under the EU data collection framework (DCF) do not target marine mammal 

and bird incidental catches. Monitoring under the EU Council regulation 812/2004 protecting 

cetaceans against incidental by-catch (European Commission 2004) lays measures concerning 

incidental catches of cetaceans in fisheries using on-board observers, but is limited to larger vessels 

and hence results in the lowest observer coverage of fisheries posing greatest threat to porpoises and 

seals in the Baltic Sea (ICES 2013a). Environmental and fisheries managers are still in the unsatisfactory 
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situation that the extent of the incidental by-catch problem is still not known. As a consequence, until 

now only minor conservation measures regarding incidental by-catch (such as the use of pingers in a 

small fraction of the fishing fleet) have been implemented. 

Most data needed for the assessment of the indicator “Number of drowned mammals and waterbirds 

in fishing gear” are lacking. A bycatch rate for the harbour porpoise population of the Western Baltic, 

Belt Sea and Kattegat has been estimated for the first time by ICES (2015) from bycatch data collected 

in the Kattegat and Skagerrak area. However, uncertainties apply when extrapolating this rate to 

known fishing effort which is given as days at sea only (with wide variations of the set net length). 

Further, effort data from small vessels and recreational gillnetters is lacking. By-catch estimates of 

waterbirds have been extrapolated from local pilot studies in areas where (seasonal) bird 

concentrations and net fisheries overlap. However, most estimates are outdated due to changes in 

fishing effort and bird abundance. Data availability and data gaps are presented in table 1. 

In order to account for different gear-specific risks of entanglement or to identify local hot-spots of 

incidental catches, table 1 provides also information on fishing effort with gear known to cause 

incidental catch of protected species, including data on gear type, mesh size, technical settings of the 

net (e.g. drop and slack of the net), vessel size, location and date. To assess absolute incidental catch 

numbers, it is further necessary to calculate data on fishing effort in the métier "nets" in a relevant 

metric (net length * soak time). 
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Table 1. Variables5 necessary to fulfil obligations according to MSFD and Habitats Directive and ensure that the collected data on the impact of fisheries on the marine 

environment serve the scientific purpose intended for HELCOM and the HELCOM Core Indicator "Number of drowned mammals and waterbirds in fishing gear" becomes fully 

operable including identified data gaps. 

Variables Explanation Currently available information/data 

sources6 

Identified data gap/possible sources of data 

which are lacking 

incidental catch number per gear for 

non-target species 

Incidental catch of marine mammals and 

waterbirds (Table 1) in relevant gears. Urgently 

needed as core data of the indicator. 

Data are lacking. 

No reliable information available 

(collected on a regular basis with a 

targeted monitoring programme) 

Possible sources of data: 

Data Collection Framework/Other Pilot 

programmes outside DCF (e.g. under Reg. 

812/2004)/ information provided by fishermen 

in logbooks and verified by scientists 

Fishing effort data For the métier "nets": km net and soaked hours 

(including data from small vessels and part-time 

fishermen, and also an estimation from 

recreational fisheries using nets) - this variable 

is urgently needed to extrapolate incidental 

catch numbers per gear (see above). 

Partly available 

Not all countries record km of nets and 

soak time but days at sea of the vessel 

instead. VMS data and electronic 

logbook only for vessels >12m, most 

vessels using static gear are smaller. Log 

Lacking data: 

Data on fishing effort: 

Soak time /net length8 

Detailed location of catches for vessels below 12 

m, majority of gillnetting vessels in the Baltic Sea. 

5 Variables are collected under Control Regulation 1224/2009 and utilized for the purposes of the DC-MAP (some needed variables may not be obligatory under Control Regulation e.g. soak 
time, detailed location of catches for the vessels below 12 m. For smaller vessels, DC-MAP allows certain additional variables to be collected at marine region level (DC-MAP Chapter III 4 and 
Table 4: Fishing activity variables). 
6 Reference which data are from ICES (and reference to ICES work) including a year is needed. 
8 Trough set nets are not allowed to be kept in water for longer than 48 hours. 



Page 9 of 16

This variable needs to be collected more 

detailed than ICES statistical rectangle only7.  

book data for vessels >10m ( 8m in case 

of quota for cod). 

Set nets poorly covered in existing data 

collection 

Possible sources of data: 

Data Collection Framework – pilot programmes, 

Logbooks (obligation to provide data on fishing 

effort in the logbooks -  control regulation 

1224/2009). 

For vessels below 12 m, it is necessary to collect 

additional (more detailed) data beyond control 

regulation obligations. This could be done in pilot 

studies. Agreements with fishermen to collect 

more precise effort data then in ICES rectangles 

are possible (spatial resolution of data on top of 

what is required by UE law for countries being EU 

Members, are country dependent). 

Date and location of incidental catches This variable needs to be collected more 

detailed than ICES statistical rectangle only and 

as detailed as possible. The incidental catch 

position serves to identify possible local hot 

spots for incidental catches to be compared to 

distribution of species. Such Bycatch Risk 

Partly available. Current logbook data 

resolution is according to ICES statistical 

rectangle. 

Better spatial resolution of incidental by-catches 

needed. 

Data Collection Framework or pilot programmes 

outside DCF are needed where higher spatial 

resolution will be required. 

7 Denmark will provide the outcome from the last BALTFISH meeting regarding the collection of more detailed information on fishing effort 
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Assessment (BRA) is being followed by ICES 

WGBYC (ICES 2015)9 and could be conducted in 

scientific studies or pilot projects  

Where there is a legal requirement to report by-

catches, the data need may be communicated to 

fishermen by national/local authorities.  

Delivery of specimen for scientific 

investigations 

Chosen samples of incidentally caught 

individuals should be delivered for scientific 

investigations such as species, sex, age, health 

status, population identity in order to identify 

structure and spatial distribution of populations 

as well as health data10. Some of these 

investigations can be conducted in scientific 

studies or pilot projects. 

Partly available. Some specimen are 

delivered.  

National solutions should be deployed here such 

as by-catch and strandings sampling schemes.  

Accidentally caught individuals are allowed to be 

delivered for scientific investigations: Art. 12 of 

the projected Technical Regulation 

Type of gear with unwanted by-catch, 

mesh size 

Incidental catch rates are gear specific. For an 

analysis it is important to collect gear data at 

métier level11 4 (Gear code), level 5 (Target 

species) and level 6 (Mesh size) at least. Further 

variables of importance could be technical 

settings of the net  

Available Annex X (logbook ref nr. 8 and 9) in EU 

Regulation 404/2011 laying down detailed rules 

for the implementation of Council Regulation 

(EC) No 1224/2009 establishing a Community 

control system for ensuring compliance with the 

rules of the Common Fisheries Policy 

9 ICES 2015 Report of the Working Group on Bycatch of Protected Species (WKBYC). 80 pp. 
10 The projected Technical Regulation (REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on the conservation of fishery resources and the protection of marine ecosystems 
through technical measures, amending Council Regulations (EC) No 1967/2006, (EC) No 1098/2007, (EC) No 1224/2009 and Regulations (EU) No 1343/2011 and (EU) No 1380/2013 of the 
European Parliament and of the Council, and repealing Council Regulations (EC) No 894/97, (EC) No 850/98, (EC) No 2549/2000, (EC) No 254/2002, (EC) No 812/2004 and (EC) No 2187/2005) 
allows delivery of by-caught species for scientific investigations (art. 12). 
11 for definition of métier level refer to table 2 in Commission Decision 
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Incidental catch rates and targeted species 

A species list for which data on incidental catch rates is needed in the Baltic Sea is given in Table 2. The 

species list is based on Chapter III 3(a)12 of the EU-MAP and also includes following criteria: protection 

status, listing in the HELCOM Red lists13, including data deficient species, species with declining 

populations, species which have been identified as being affected by incidental catch. Table 2 

represents a list for the Baltic Sea as a whole. As species distribution may in some cases not cover the 

whole sea area, data may not be necessary for all the species listed in all geographical areas. The 

indicator “Number of drowned mammals and waterbirds in fishing gear” lists mammal and bird species 

for which a by-catch monitoring is required. 

Table 2: List of species for which  incidental catch monitoring is needed in the Baltic Sea (Status on the HELCOM 

Red List of species in danger: CR Critically endangered, EN Endangered, VU Vulnerable, NT Near Threatened).  

Mammals14 

Harbour porpoise Phocoena phocoena (Western Baltic population: VU, Baltic Proper population: CR) – priority 

species  

Baltic ringed seal Phoca hispida botnica (VU) – priority species  

Grey seal Halichoerus grypus (LC) priority species for southern Baltic (Baltic Proper), not a high priority species 

for the northern Baltic (The Gulf of Finland, The Gulf of Bothnia). 

Harbour seal Phoca vitulina vitulina (Kalmarsund population: VU, Southern Baltic population: LC) – priority 

species 

European otter Lutra lutra (NT) 

Birds15 

Black-throated diver Gavia arctica (wintering population, CR) – priority species  

Red-throated diver Gavia stellata (wintering population, CR) – priority species 

Long tailed duck Clangula hyemalis (wintering population, EN) – priority species 

12 III3. Data to assess the impact of Union fisheries on marine ecosystems in Union waters and outside Union waters: Those 
data shall consist of the following: (a) For all types of fisheries, incidental by-catch of all birds, mammals and reptiles and 
fish protected under Union legislation and international agreements, including the species listed in Table 1D, including 
absence in the catch, during scientific observer trips on fishing ships or by the fishers themselves through logbooks. 
13 The 2013 HELCOM Red List of species in danger of becoming extinct. 
http://www.helcom.fi/Lists/Publications/BSEP140.pdf, 
14 All mammals in the list are protected under the EU Habitats Directive, further Bonn Convention (harbour porpoise, [Baltic 
grey and harbour seals]) and Berne Convention (harbour porpoise, European otter) 
15 All birds in the list are protected under the EU Bird Protection Directive, Bonn Convention (AEWA), Berne Convention 

http://www.helcom.fi/Lists/Publications/BSEP140.pdf
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Razorbill Alca torda (breeding population; wintering population) 

Greater Scaup Aythya marila (wintering population) – priority species 

Common guillemot Uria aalge (breeding population; wintering population)  

Black guillemot Cepphus grylle (breeding population, NT; wintering population, VU) – priority species 

Goosander Mergus merganser (breeding population; wintering population) 

Red-breasted merganser Mergus serrator (breeding population; wintering population, VU) – priority species 

Smew Mergellus albellus (wintering population) 

Common goldeneye Bucephala clangula (wintering population) 

Velvet scooter Melanitta fusca (breeding population, VU; wintering population, EN) – priority species 

Common scooter Melanitta nigra (wintering population, EN) – priority species 

Common eider Somateria mollissima (breeding population, VU; wintering population, EN) – priority species 

Steller’s eider Polysticta stelleri (wintering population, EN) – priority species 

Tufted duck Aythya fuligula (wintering population) – priority species 

Common pochard Aythya ferina (wintering population) 

Slavonian grebe Podiceps auritus (wintering population, NT) – priority species 

Red-necked grebe Podiceps grisegena (wintering population, EN) 

Great crested grebe Podiceps cristatus (wintering population) 

Great cormorant Phalacrocorax carbo (breeding population; wintering population) 

The list of species should be reviewed on a regular basis (every 3 to 5 years) taking into account possible 

changes, for example, in species population size or protection status. 

Prioritisation of species 

In a prioritisation of species, for which a monitoring program is to be designed, the first step would be 

to identify the relevant species from the table.  The percent coverage of the relevant fleet segment 

determines the costs of a monitoring scheme. The coverage necessary to achieve a sufficient accuracy 

in by-catch numbers must be determined in pilot studies or can be derived from former studies. Since 

in rare species an unrealistically high coverage may be needed, it may be a way forward to set up a 

monitoring program on the basis of the most relevant species known to be by-caught in static gears. It 

does not make sense to exclude any species a priori. Accordingly, all species by-caught shall be 

recorded in detail. A drawback of this approach is that for rare species, the accuracy of by-catch 
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numbers may be lower. For species with a limited dispersal, it may be possible to raise the coverage in 

a temporal and spatial context adapted to its occurrence. Also a by-catch risk assessment (see above) 

might help to adapt the sampling scheme to achieve a sufficient coverage in the relevant context with 

funds available.  

The CORE Indicator “Number of drowned mammals and waterbirds in fishing gear” assesses all species 

prone to by-catch in their respective distribution area. Thus, a further prioritisation would further delay 

the operationalisation of the indicator as only part of the data needed could be delivered. As a 

consequence, the influence of by-catch on the abundance (required by COM decision 2017/848) 

cannot be assessed for all species. However, if a further prioritisation is still deemed necessary, criteria 

which must be accounted are  for example be protection status, red list category and data availability 

as well as representativeness for a functional group, or vulnerability to by-catch due to a species’ 

behaviour or ecology. All species listed in HELCOM Red lists categories CR, EN or VU, species with 

declining populations and data deficient species would have to be included in monitoring programs 

with a high priority. If the assessment shows that by-catch has a significant impact on the population 

of a species (i.e. the threshold is exceeded) then, a monitoring is of utmost importance. 

II. Fisheries related data needs of HELCOM pre-CORE indicator “Cumulative impact
on benthic biotopes”

For HELCOM pre-CORE indicator “Cumulative impact on benthic biotopes”, aiming to assess the impact 

of fisheries on marine habitats/biotopes (see Chapter III 3.(b) of EU-MAP) together with impacts of 

other human activities, data on the impact of fishing gears on the seafloor habitats and the resulting 

biotopes is needed. This can be derived from detailed fishing effort and intensity data combined with 

information on the location of priority habitats/biotopes. 

In terms of fisheries related data the indicator needs precise with high spatial and temporal resolution, 

effort data with respect to gear type, vessel size, length and width of trawl track, high resolution 

location information and date/time of fisheries activities. In terms of gear type the detail should be at 

least level 3 according to EU-MAP. Currently, aggregated data on fishing intensity of bottom trawling 

as annual and quarterly (for 2013 only) information to swept area ratios (length and width of the trawl 

impact), divided into surface and subsurface (how deeply trawl penetrates sea bottom), is used for the 

calculation of the magnitude of fishing pressure within the cumulative impact assessment. Higher 

detail of the underlying information is needed beside the aggregated data, in particular within marine 

protected areas, in order to have a higher resolution and thus better knowledge on the magnitude of 

the impact.  This would allow to refine the magnitude of fisheries impacts and to reduce artefacts 
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showing wrong fishing pressure especially in adjacent regions of marine protected areas. The 

resolution in c-squares (0.05x0.05 degrees) currently assigns the pressure to a whole c-square even if 

only a small fraction of the c-square is subject to fishing pressure. Moreover, detailed information 

concerning fishing techniques and nets used could improve the differentiation of resulting impacts on 

the seafloor. Thus, improvements in fishing techniques and resulting reduced impacts could be 

considered within the cumulative assessment on benthic biotopes. 

Below, there is a list of Baltic Sea priority habitats:1617  affected by bottom trawling. Habitat18 data is 

needed for their location. However, this information should be gathered within national marine 

biodiversity mapping initiatives, and is outside of the scope of fisheries management related data 

collection activities.  

− AA.D and AB.D Baltic photic and aphotic maerl beds 

− AB.H2T1 Baltic aphotic muddy sediment characterized by sea-pens 

− AB.H1I2 Baltic aphotic muddy sediment dominated by Haploops spp. 

− AB.H3L3 Baltic aphotic muddy sediment dominated by ocean quahog (Arctica islandica)  

− 1170 Reef structures (stone reefs) 

− 1180 Submarine structures made by leaking gases 

− 1110 Sandbanks which are slightly covered by seawater all the time 

The above habitat information is being compiled and modelled for certain areas of the Baltic Sea but 

is not available everywhere and thus needs further work. Once it is finished, it should be reviewed on 

a regular basis, taking into account such information as new data available, or changes in habitats 

protection status. 

A compilation of the data needed for this indicator is given in Table 3 (next page). 

16 DK : WGGES work is not reflected in this chapter and there is a lot of information on EUNIS level 2&3 data available. The 
detail level of the habitat types listed here do not match with the MSFD process. Reference levels are needed but the 
definition of such reference levels is not a scientific issue. The additional detail for habitats under MSFD is currently under 
discussion. 
17 SE : The additional detail on habitats beyond WGGES would be needed. The EUNIS 2&3 level maps are not useful for 
Swedish waters. 
18 Listed habitats are categorized in the 2013 HELCOM Red List of Baltic Sea underwater biotopes, habitats and biotope 
complexes (BSEP 138) 
http://www.helcom.fi/Documents/Ministerial2013/Associated%20documents/Supporting/Red%20List_Baltic%20Sea%20un
derwater%20biotopes%20habitats%20and%20biotope%20complexes_BSEP138.pdf 

http://www.helcom.fi/Documents/Ministerial2013/Associated%20documents/Supporting/Red%20List_Baltic%20Sea%20underwater%20biotopes%20habitats%20and%20biotope%20complexes_BSEP138.pdf
http://www.helcom.fi/Documents/Ministerial2013/Associated%20documents/Supporting/Red%20List_Baltic%20Sea%20underwater%20biotopes%20habitats%20and%20biotope%20complexes_BSEP138.pdf
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Table 3. Data needs to assist in the assessment of the impact of fisheries on marine habitats. 

Source of data Variables Explanation Currently available 
information 

Data gaps 

Fisheries data Gear type/size19 Gear group (level 3) 

(but preferred gear code e.g. OTB - level 4 or 
more detailed)  

level 3 available  More detailed gear information would 
refine the indicator and delete 
artefacts, gears improved with respect 
to bottom contact should be recorded. 

Such data should be provided more 
often than on yearly basis (seasonal 
data) in order to harmonise them with 
environmental monitoring schemes. 

Fisheries data Size of vessel Power of vessel has an influence on the 
benthic impact. 

Available Generally available but without having 
clear information about the vessel 
location from VMS, these data may not 
be available for vessels below 12 m. 

Fisheries data Location of the studied 
impact 

In some cases more detailed information 
than ICES statistical rectangles may be 
needed (e.g. higher resolution VMS 
positions).  

Partly available.  

Higher spatial resolution 
then ICES rectangles, is 
possible in some countries. 

Higher resolution VMS data needed in 
some cases. 

Fisheries data Fishing effort Most of the necessary fishing effort data is 
available. However, length and width of 
trawl track is needed. Length and width of 
trawl track is necessary to assess the benthic 
impact. 

Partly available. 

Most of the necessary fishing 
effort data is available  

Length and width of trawl track possibly 
available at national level for national 
pilot projects (raw data are needed for 
such analysis).  

Fisheries data Date of operation Available Available ICES provides only yearly aggregated 
data 

19 See EU-MAP, Table 2 
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Annex 1: 
Outcome of the working group during the STATE&CONSERVATION group meeting 7-2017 

to collect feedback on the document 2J/3 

Inventory of HELCOM data needs to assess incidental by-catches, fisheries impact on benthic biotopes, in the 
Baltic Sea to support HELCOM indicator assessment work 

The working Group was participated by Finland, Germany, Poland and Sweden. 

The aim of the Drafting Group was to receive feedback from Contracting Parties on further development of 
the Inventory especially regarding such issues as: 

• Which mammals and bird species should be included into the Inventory and their prioritisation;
• Proposed variables regarding fishing effort needed to monitor bycatch of species and if data gaps

mentioned in the document are properly identified;
• Whether non-commercially exploited fish species and protected fish species should be included into

the Inventory;
• Proposed threatened habitats and which of them should be deleted due to lack of impact from

bottom trawling (Estuaries and Coastal lagoon were considered in particular);
• How to clearly distinguish in the Inventory data needed from fisheries sector, from the data on

distribution of endangered habitats which should be provided by HELCOM;
• Finally, to discuss identified national limits in the availability of fisheries data concerning the

distribution of bottom trawling activities and limits regarding, especially, more detailed data
concerning an impact of bottom trawling on bottom habitats (such as length and width of the trawl
track).

The Group reviewed the document and provided several suggestions: 

• Non-commercially exploited and protected fish species should not be included into the document at
this stage. The fish species which could be of HELCOM interest in the future, are especially
elasmobranch (sharks, skates and rays) due to decreasing trend of their populations;

• Concerning sea mammals: harbour porpoise, harbour seal and ringed seal, these species should be
monitored as a priority species for the whole Baltic Sea;

• Grey seal should be a priority species for the southern Baltic (Baltic Proper), but not for the northern
Baltic (Gulf of Finland and the Gulf of Bothnia);

• The species list as well as habitats included in the Inventory should be reviewed on a regular basis
taking into account possible changes for example in their protection status;

• European otter should stay on the list, but it should not be a priority species;
• Regarding the birds species, working Group confirmed that they do not need to be additionally

reviewed as they are properly identified in the Indicator report20 and that the priority species were
identified on a basis of HELCOM Red list21;

• When discussing variables regarding fishing effort and monitoring the bycatch of species (in
particular mammals and birds), participants were of the opinion that some more detailed data than
ICES rectangle are available  in certain countries (these data are country dependent), and that less
data are generally available for the small, coastal fleet, below 12 m, where most of the by-catch
occurs, and that these data are needed for the implementation of the BSAP, and for EU MS the MSFD;

20 Indicator report for „Number of drowned mammals and waterbirds in fishing gears”. 
21 The 2013 HELCOM Red List of species in danger of becoming extinct. http://www.helcom.fi/Lists/Publications/BSEP140.pdf, 

http://www.helcom.fi/Lists/Publications/BSEP140.pdf


• Concerning the included habitats, it should be clearly indicated that these data should be provided
by HELCOM, additionally, the group was of the view that Estuaries and Coastal lagoons should be
taken out from the list as in the Baltic Sea they are not impacted by bottom trawling;

• Furthermore, the Group underlined that the document should provide more clear distinction
between the data necessary to be obtained from the fisheries sector and these that should be
extracted from HELCOM work;

• It was also underlined, that some detailed data regarding fishing effort (such as for example length
and width of a trawl track) will probably never be available for international assessments as the raw,
not aggregated data are needed for such analysis.

Finally, Poland, the Lead country for preparation of the Inventory,  thank all participants for their valuable 
comments to the document and informed that the document will be amended according to their suggestions 
and submitted for consideration of the upcoming HELCOM FISH 7/2017 meeting as soon as possible. 
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HELCOM core indicator report  

July 2017 

Number of drowned mammals and waterbirds in 

fishing gear 

Key Message 

This pre-core indicator and its threshold values are yet to be commonly agreed in HELCOM.  

The indictor is included as a test indicator for the purposes of the mid-2017 ‘State of the Baltic Sea’ report, 

and the results are to be considered as intermediate. 

This core indicator provides a descriptive evaluation of whether the number of incidentally by-caught 

marine mammals and waterbirds are below mortality levels that enable reaching good status. Currently no 

quantitative threshold values have been defined for the core indicator. Only concepts for determining the 

threshold values based on removal- and conservation targets have been described and are proposed to 

form the basis of future core indicator threshold setting activities.  

Initial assessment values (i.e. initial threshold value) have been used to develop a first descriptive indicator 

evaluation. The removal targets are used as tentative threshold values for two populations of harbour 

porpoises and three species of waterbirds (Key message table 1). Available incidental by-catch estimates 

(e.g. ICES 2015, 2016a) are evaluated against these threshold values, which also account for other sources 

of anthropogenic mortality than incidental by-catch to the concerned species. The threshold values have to 

be refined and further species added as further knowledge is gained. The initial descriptive evaluation 

shows that the incidental by-catch over all species included so far fails to meet the threshold in all areas 

where an initial evaluation was possible. Key message table 1 shows in which sub-basins the species 

assessed occur and where by-catch is proven. 
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Key message table 1. Assessment availability of incidental by-catch per species and sub-basin. 
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harbour porpoise       
Baltic Proper population 

n.a. X X X X X n.a. X n.a. X n.a. n.a. n.a.

harbour porpoise 
Western Baltic, Belt Sea 
and Kattegat population 

X 

(1) 

X X X X X n.a.

greater scaup ? X ? X X ? X X ? ? X ? ? 

long-tailed duck X ? ? X X ? X X X ? X X X ? ? 

common guillemot X X X X X X X X X X X X X X X 

(1) to be assessed by OSPAR indicator M6 (thresholds should be harmonised), X = incidental by-catch proven, ? = incidental by-catch mortality

remains to be shown (occurrence of bird species and gillnet fishery in area but spatial/temporal overlap uncertain), n.a. = not assessed (occurrence of 

this population in the area uncertain)

Key message table 2. Initial threshold values based on removal targets for the assessment units of the species to 

which this tentative assessment applies. 

Species Population Treshold value 

harbour porpoise Baltic Proper population zero incidental by-catch 

harbour porpoise Western Baltic, Belt Sea and Kattegat population < 1 % incidental by-catch of the best abundance estimate 

long-tailed duck Western Palearctic population PBR = 22,600 birds (including oiling and hunting) 

greater scaup Western Palearctic population PBR = 3,700 birds (including oiling and hunting) 

common 
guillemot Baltic-breeding population PBR = 620 birds (including oiling) 

For harbour porpoises, increased mortality due to drowning (including death by suffocation) in fishing gears 

is recognised as the most significant threat to the populations in the Baltic Sea (Hammond 2008a,b, 

HELCOM 2013). The number of drowned animals exceeds the tentative removal target for the Baltic Proper 

population. For the harbour porpoise population in the Western Baltic, Belt Sea and Kattegat, the 

preliminary incidental by-catch estimate is in the same range as the removal target. Due to uncertainties in 

both the population estimates and estimate of fishing pressure, a bycatch rate close to the tentative 

threshold does not imply a good status (by-catch rate < tentative threshold) or bad status (by-catch rate > 

tentative threshold). 

Recent modelling efforts have shown that incidental by-catch is a relevant source of human induced 

mortality in grey seals (Vanhatalo et al. 2014). No recent incidental by-catch estimates are available for 

ringed seals and harbour seals. 

For waterbirds, drowning in fishing gear is believed to be a significant pressure on the populations of long-

tailed duck, scoters, divers and some other waterbird species in wintering areas with high densities of 
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waterbirds (Larsson & Tydén 2005, Žydelis et al. 2009, 2013, Bellebaum et al. 2012, European Commission 

2012). The initial assessment based on case studies reveals that tentative threshold values are exceeded in 

all three waterbird species included in this evaluation. A declining trend in numbers of incidentally by-

caught birds has been detected in the last two decades, however this is generally not believed to be a result 

of improved fishing practices but due to declining trends detected in the abundance of wintering 

waterbirds populations (e.g. due to factors such as poor breeding success) which likely contributes to 

declining incidental by-catch numbers. Also other anthropogenic sources of mortality such as oiling and 

hunting contribute to declines and must be considered in the indicator assessment. This means also that 

progress in the reduction of hunting and oiling would also have a positive effect on the assessment. In 

countries such as Denmark, Poland and Sweden the reported fishing effort has decreased during this time. 

Thus, a change in fishing pressure may also have contributed to the declining trend in by-caught birds. 

However as the fishing effort in some cases is measured in days at sea, the effective effort reduction cannot 

be quantified.  

The overall confidence of the indicator is low. 

The indicator is applicable in the waters of all countries bordering the Baltic Sea. Only for harbour porpoise, 

the assessment in the Kattegat has been agreed to be carried out by OSPAR (within their by-catch indicator 

M6, which does not cover any other species). Since the harbour porpoise assessment is needed for the 

overall assessment over all species as proposed in this indicator, the threshold value for the Western Baltic, 

Belt Sea and Kattegat population should be harmonised between HELCOM and OSPAR. 

Relevance of the core indicator 

The populations of marine mammals (cetaceans, seals and otters) and diving waterbirds evaluated in the 

indicator represent highly mobile animals in the Baltic Sea that are sensitive to additive mortality caused by 

fishing gear due to their characteristic slow reproduction rate. The indicator is an important tool for 

detecting intolerable mortality in key populations of the highly mobile species due to fishing activities. 

The distribution and abundance of marine mammal populations is closely linked to healthy fish stocks and 

influenced by many human activities. For harbour porpoises, incidental by-catch has been identified as the 

main known cause of human-related mortality and it is likely to inhibit population recovery towards 

conservation targets. 

Drowning due to incidental by-catch in fishing gear is a significant pressure on population trends and 

demography of waterbirds as in vulnerable species the numbers of drowned birds represent a relatively 

large proportion of the total population size.  
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Policy relevance of the core indicator 

The indicator is applicable in the waters of all the countries bordering the Baltic Sea. 

BSAP segment and objectives MSFD Descriptor and criteria 

Primary link Biodiversity 

 Viable populations of species

 Thriving and balanced communities
of plants and animals

D1 Biodiversity 

- D1C1 The mortality rate per species from

incidental by-catch is below levels which threaten

the species, such that its long-term viability is

ensured

Secondary 
link 

Eutrophication 

 Natural distribution and
occurrence of plants and animals

D1 Biodiversity 

- D1C2 (population abundance)

- D1C3 (population demographic characteristics)

- D1C4 (species distribution)

D4 Food web

- D4C1 (diversity of trophic guild)

- D4C2 (balance of total abundance between

trophic guilds)

Other relevant legislation: In some Contracting Parties also EU Birds Directive, EC Action Plan for reducing 
incidental catches of seabirds in fishing gears, EU Habitats Directive, Agreement on the Conservation of Small 
Cetaceans of the Baltic, North East Atlantic, Irish and North Seas (ASCOBANS) and Agreement on the Conservation 
of African-Eurasian Migratory Waterbirds (AEWA)   

Cite this indicator 

HELCOM (2017) Number of drowned mammals and waterbirds in fishing gear. HELCOM core indicator 

report. Online. [Date Viewed], [Web link]. 

Download full indicator report 

HOLAS II component - Core indicator report – web-based version July 2017 (pdf) 

http://helcom.fi/Core%20Indicators/Number-drowned-bird-mammmal%20-HELCOM%20core%20indicator%20report%20-%20HOLAS%20II%20component.pdf
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Results and Confidence 

This pre-core indicator and its threshold values are yet to be commonly agreed in HELCOM.  

The indictor is included as a test indicator for the purposes of the mid-2017 ‘State of the Baltic Sea’ report, 

and the results are to be considered as intermediate. 

A complete evaluation of whether good status is achieved in terms of the number of drowned mammals 

and waterbirds in fishing gear has not yet been carried out. Due to the lack of availability of suitable 

monitoring-based data, currently only two populations of harbour porpoises, long-tailed duck, common 

guillemot and greater scaup were included in the descriptive evaluation.  

The data are from scientific case studies, not from regular monitoring programmes as no such data are 

available. For other species, indicative results are presented. Since case studies used for the indicator 

evaluation may be not up to date, the assessment has to be considered preliminary and is rather a 

descriptive evaluation.  

The confidence of the presented results is low but can greatly be improved once a suitable monitoring 

scheme is agreed on at Baltic Sea level in the frame of the EU Data Collection Multiannual Programme DC-

MAP (European Commission 2016). A time series of incidental by-catch estimations would best account for 

uncertainties in the data (see CLA in "alternative threshold setting approaches", below).  

Overall initial evaluation result of numbers of drowned marine mammals and 

waterbirds 

The overall tentative assessment is shown in Result table 1. Given the large uncertainties in the underlying 

data (incidental by-catch and population estimate) for the harbour porpoise population of the Western 

Baltic, Belt Sea and Kattegat and the small margin between the preliminary assessment and the threshold, 

the assessement of whether the threshold is met or not should be reconsidered in the future. This 

reconsideration should also take into account the exact area covered by the by-catch estimate (ICES 2016a) 

and the abundance estimate (Hammond et al. 2017) as the latter also includes the Western Baltic. It does 

not change the overall result of the tentative assessment but on the other hand a false positive (green) may 

open up for the interpretation that incidental by-catches may not be of concern for this population. A later 

switch to Catch Limit Algorithm (CLA, see "alternative threshold setting approaches", below) which has 

been proposed by ICES Working Group on Marine Mammal Ecology (WGMME) might change the colour of 

the assessment even without having new data. 

Population estimates, trend analyses, the level of by-catch as well as the estimation of losses of individuals 

from other anthropogenic impacts is also a serious shortcoming in the assessment of diving waterbirds. 

Improved information on these parameters would greatly enhance the validity of the assessment.   
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Results table 1. Tentative assessment of incidental by-catch per species and sub-basin. The data basis for the three 

bird species lies before the assessment period (Žydelis et al. 2009). 
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harbour porpoise       
Baltic Proper population 

n.a. X X X X X n.a. X n.a. X n.a. n.a. n.a.

harbour porpoise 
Western Baltic, Belt Sea 
and Kattegat population 

X X X X X X n.a.

greater scaup ? X ? X X ? X X ? ? X ? ? 

long-tailed duck X ? ? X X ? X X X ? X X X ? ? 

common guillemot X X X X X X X X X X X X X X X 

Overall result     
One-out-all-out 

x = incidental by-catch proven, ? = incidental by-catch mortality remains to be shown (occurrence of bird species and gillnet fishery in area but 

spatial/temporal overlap uncertain), n.a not assessed (occurrence of this population in the area uncertain). Red: not in good status. Grey: status 

cannot be assessed - by-catch rate close to the tentative threshold does not imply a good status or bad status. 

Marine mammals details of the descriptive evaluation result 

Incidental by-catch of harbour porpoises and seals is difficult to estimate and reliable studies are scarce, 

but for harbour porpoise the suffocation through incidental by-catch in fishing gears is believed to be the 

greatest source of anthropogenic mortality and requires immediate action (ASCOBANS 2009, 2012, 2016b). 

Harbour porpoise 

For harbour porpoises, the risk of incidental by-catch is highest in various types of gillnets: set gill nets (gear 

type: GNS), entangling nets (trammel nets, GTR) and driftnets (GND) (ICES 2013a). The latter are banned in 

the Baltic Sea, but some hybrid nets such as 'semi-driftnets', which are fixed on one end of the net with the 

other end drifting around this anchor are of special concern.  

Only recently have incidental by-catch rates been calculated for the ICES Kattegat and Belt Seas assessment 

unit (AU) including ICES subdivisions 21, 22 and 23 (ICES 2015, 2016) which is not based on population 

boundaries. These are based on collated incidental by-catch data from net fisheries (Metier level 3) mainly 

from a Danish remote electronic monitoring project using CCTV cameras on commercial vessels 10 to 15 m 

long (see below). For ICES subdivision 24 in the Western Baltic, no estimation of harbour porpoise 

incidental by-catch has been made.  

The 95% confidence interval (CI) for the incidental by-catch numbers applied to the ICES Kattegat and Belt 

Seas AU is 165-263 calculated for the known fishing effort in 2014 (ICES 2016a). However, there are several 

sources of uncertainty to this figure. The fishing effort is given in days-at-sea and not km net * soak time 

(see chapter Monitoring Requirements). The effort of the monitored vessels may thus not have been 
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representative for total fishing effort by all vessels combined. Whereas recreational gillnet fishermen (in 

some countries) may only set a few nets, commercial vessels larger than 12 m are allowed to set 21 km of 

gillnets. Such variations do not allow for a realistic effort estimate. Another possible source of 

underestimation of the number of incidental by-catch numbers may be that due to the lack of logbook 

keeping obligations the effort for part-time fishermen and recreational fishermen is not included in 

extrapolations because data is not available. Another source of uncertainty, which could result in both an 

upward or downward bias, is that no account has been taken for differences in mesh sizes or other 

important gear characteristics that may affect the incidental by-catch rate, or spatio-temporal 

heterogeneity of fishing effort in relation to harbour porpoise density. It has recently been shown that the 

combination of both fishing effort and harbour porpoise density produce better predictions of the risk of 

incidental by-catch, than one factor only (Kindt-Larsen et al., 2016).  

The incidental by-catch estimate for subdivisions 21, 22 and 23 (which is used in the initial descriptive 

evalution) has been calculated by ICES (2016a) on the basis of an incidental by-catch rate and an estimate 

of gillnet effort relating to "days at sea". Results table 2 lists 95 % CIs for the parameters used in the 

tentative assessment and the factor between lower and upper confidence limit. 

Results table 2. Catch rate, fishing effort total incidental by-catch and abundance used in the tentative assessment of 

the harbour porpoise population of the Western Baltic, Belt Sea, Kattegat. The high ratios between upper and lower 

confidence limits in by-catch estimate and especially in abundance estimates, as well as the absence of a 95 % CI in 

the effort data illustrate the low confidence of underlying data. 

 95% CI lower 95% CI upper Upper/lower 

incidental by-catch rate 0,016 0,025 1,56 

Total fishing effort for Kattegat and Belt 

Sea 

no CI given because only reported effort is taken into 

account 

Estimated total incidental by-catch for 

Kattegat and Belt Sea 

165 263 1,59 

2012 Abundance estimate for Kattegat, 

Belt Sea and Western Baltic (Viquerat et al. 

2014) 

25 614 65 041 2,54 

2016 Abundance estimate for the 

southern Kattegat, Belt Sea and Western 

Baltic (Survey block 2 in Hammond et al. 

2017) 

23 368 76 658 3,28 

 

This overview shows that no uncertainty estimate is available for the estimated total fishing effort. It is 

based on gillnet effort data for the region directly from the Danish and Swedish fishery. These fishing effort 

data are likely to be underestimated as it is apparent that effort from smaller vessels and from recreational 

fisheries which are not obliged to keep a logbook is not represented. On the other hand the data may be 

biased low because rather large vessels were sampled, which might not have been representative because 
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it is assumed that larger vessels tend to set more nets than smaller vessels. Also, possible differences with 

respect to by-catch rate between fishing métiers have not been taken into account in this estimate. 

Further, the ratio between the lower and upper 95% confidence limits is much bigger for the estimates of 

abundance than for those of incidental by-catch rate or total incidental by-catch, respectively. Thus, the 

resources for obtaining the most reliable incidental by-catch estimate should focus on investigating 

whether it is possible to obtain an estimate for the total fishing effort. Such estimate would have to be 

described as km of nets*soak time (see ‘Monitoring requirements’).  

So far, incidental by-catch estimates and abundance estimates do not cover the same geographical areas, 

which adds further uncertainties to the initial assessment. So far no by-catch estimate is available for ICES 

subdivision 24 (see Results figure 1) of which the western half is covered by the Viquerat et al. (2014) 

survey which took place in summer 2012 and “Block 2” of the SCANS III survey completed in summer 2016 

(Hammond et al. 2017). The latter however does not contain the northern Kattegat, which is on the other 

hand included in the by-catch estimate by ICES (2016a). Thus, in future abundance monitoring the 

assessment areas should be based on management needs rather than ICES subdivisions or other artificial 

boundaries. SCANS (I to III) and Mini SCANS data should then be re-evaluated in order to get a time 

sequence of abundance data to be fed into CLA calculations. 

 

Results figure 1. Map illustrating the extent of HELCOM, OSPAR, ICES areas and porpoise survey areas mentioned in 

the text. The depicted OSPAR area do not define the general assessment area used in OSPAR’s indicator assessment 

but is the area used in the specific assessment for Harbour porpoise bycatch. The SCANS-III B2 area is identical to the 

proposed management area for the Belt sea population (Sveegaard et al. 2015). 

 

ASCOBANS (2016b) compiled available database and literature information on reported incidental by-catch 

of harbour porpoises in the Baltic Proper. In Latvia, two harbour porpoises were reported as incidentally by-
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caught in 2003 – 2004. In Poland (period 2010 to 2014), one individual incidentally by-caught in a cod 

gillnet was reported in 2014. No incidental by-catch had been reported by any other country during 2010-

2015. Prior to this (1990-2009) 66 harbour porpoises were reported by Poland as incidentally by-caught, 

39% in semi-driftnets, 35 % in cod gillnets, 21 % in other set gillnets, 3 % in pelagic trawls and 2 % in 

driftnets (banned since 2008). Due to the lack of systematic collection of such data it is not possible to draw 

any conclusions on trends or spatial distribution of incidental by-catches from these incidental by-catches. 

Thus, the compiled data must be regarded as minimum numbers. The population estimate of harbour 

porpoises in the Baltic Proper assessed by means of 304 acoustic data loggers is 497 animals (95% CI: 80-

1091) (ASCOBANS 2016b).  

The abundance of the porpoises inhabiting the Western Baltic, the Belt Sea and Kattegat has been 

estimated four times (SCANS in 1994, SCANS-II in 2005, MiniSCANS in 2012 and SCANS-III in 2016). The 

geographical extent of the survey areas differs between years and only block 2 of the SCANS-III survey 

(Abundance = 42 324 (CV = 0.304, 95% CI: 23 368 – 76 658), Hammond et al. 2017) corresponds to the 

proposed management unit (from the Kattegat as far north as the Limfjord to the Western Baltic and east 

to a line between the Island of Rügen and Scania) of the Belt Sea population (Sveegaard et al. 2015). The 

survey area from 2012 with an abundance of 40 475 (CV = 0.24, 95% CI: 25 614-65 041) corresponds better 

to the bycatch estimate in ICES area 22, 23 and 24. Due to the geographical differences, the four survey 

results are at present not directly comparable although they are not significantly different. The SCANS-III 

group is currently working on calculating model-based abundance estimates for all the surveys and with 

this method, abundances for selected areas may be compared.  

In the SAMBAH project considerable numbers of harbour porpoises from the Western Baltic, Belt Sea and 

Kattegat population were estimated in an area east of the Darss Sill and south of the Limhamn ridge in the 

Sound (ASCOBANS 2016b). Using a different method, the SAMBAH abundance estimation for this area 

alone is 21 390 (95 % CI: 13 461-38 024) based on data from acoustic data loggers between 2011 and 2013. 

The population boundaries of the harbour porpoise population of the Western Baltic, Belt Sea and Kattegat 

must be better defined. Arbitrarily, the northern boundary of the population of the Western Baltic, Belt Sea 

and Kattegat can be used from Sveegaard et al. (2015). Tissue samples to be taken during incidental by-

catch monitoring would allow assigning specimen to one of the two populations present in the Kattegat 

through advanced genetic sequencing techniques (such as Genome-wide Single Nucleotide Polymorphism 

(SNP) analysis) (Lah et al. 2016). An increasing number of analysed specimens would then allow to more 

reliably identify the boundaries. 

Since no incidental by-catch estimate is available for the whole area and there is no reliable correction for 

North Sea population animals in the overlap zone in the Kattegat, a tentative assessment can currently only 

be made on the basis of ICES sub-divisions 21, 22 and 23 which accounts for the major part of the 

population range. ICES (2016a) gives a 95% confidence interval for their incidental by-catch estimate of 165 

to 263 harbour porpoises in these ICES sub-divisions. The best geographical fit with these sub-divisions is 

the abundance assessment by Viquerat et al. (2014) to which the incidental by-catch estimate has been 

related. A combined 95 % confidence interval for abundance and incidental by-catch rate estimates 

(Buckland 1992) results in 0.3 to 0.9 % which is in the same range as the removal target.. However, fishing 

effort from small vessels have to be estimated and taken into account additionally. If the abundance 

estimate from Hammond et al (2017) is taken, which corresponds with the population management 

borders suggested by Sveegaard et al. (2015), but less with the area for which a by-catch estimate is 
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available, the range of a combined 95 % confidence interval for abundance and incidental by-catch rate 

would result in a by-catch of 0.26 to 0.92 % of the abundance estimate. Due to uncertainties in both the 

population estimates and estimate of fishing pressure, a bycatch rate close to the tentative threshold does 

not imply a good status (by-catch rate < tentative threshold) or bad status (by-catch rate > tentative 

threshold). 

For the Baltic proper, the threshold of zero incidental by-catch is exceeded by one by-catch in 2014 

officially reported (ASCOBANS 2016b). This can be taken as the absolute minimum number as in earlier 

years incidental by-catches reported by fishermen to the Hel Marine Station were much higher. The EU 

driftnet ban in 2008 resulted in the cessation of fishermen reports (Pawliczka 2011). 

The next step in refining incidental by-catch estimates could be the identification of high-risk areas for 

incidental by-catch. The number of harbour porpoises does not only have an effect on the evaluation of the 

total incidental by-catch in relation to the total abundance, but the local density of harbour porpoises also 

affects the incidental by-catch rate on a temporal and spatial scale. Given the solitary nature of harbour 

porpoises, the incidental by-catch rate in a certain fishery is expected to be as dependent on the harbour 

porpoise density as on the fishing intensity. In other words, if the fishing effort with a certain fishery is 

doubled in an area, the total number of incidental by-catches is expected to double as well. Or, 

alternatively, if the fishing effort is kept constant but the harbour porpoise density is doubled, the total 

number of incidental by-catches is expected to double. This relationship is the basis in a recently published 

paper on identification of high-risk areas for harbour porpoise incidental by-catch (Kindt-Larsen et al. 2016). 

All concerns expressed by ICES WGBYC (ICES 2015) on using “imported” observed bycatch rates on fisheries 

lacking observer data that are quoted in the indicator relate to differences in fisheries parameters, such as 

vessel size and fishing practices, but never to variation in harbour porpoise density. Even though the 

“import” primarily is made for fisheries within the same ICES division (e.g. IIId), the spatio-temporal 

variation in harbour porpoise density may be considerable within these areas. Using the approach of a by-

catch risk assessment, it should be possible to estimate a removal rate that includes the uncertainties of 

both the incidental by-catch rate and the abundance by simulating incidental by-catches from the 

estimated distributions of both parameters.  

Seals 

For seals, in addition to various types of gillnets: set gill nets (gear type: GNS), entangling nets (trammel 

nets, GTR) and driftnets (GND), incidental by-catch risks stem from fykenets (FYK) and push-up traps 

without excluding devices in their entrance are of special concern (ICES 2013a, Vanhatalo et al. 2014).  

Based on interviews of fishermen from Sweden, Finland and Estonia, and accounting for the variability in 

seal abundance and fishing effort and also for underreporting, the annual incidental by-catch of grey seals 

in trap nets and gill nets in these countries is estimated around 2,180-2,380 individual seals in 2012, 

probably representing at least 90% of the total incidental by-catch in the whole Baltic Sea (Vanhatalo et al. 

2014). Annual population growth rates were estimated to be 9.4% (2000-2004) and 3.5% (2004-2009) in 

Finland (Kauhala et al. 2012) and 7.5% along the Swedish Baltic Sea coast since the 1990s. The incidental 

by-catch rate would result in 7.7-8.4% of counted seal numbers (Finnish Game and Fisheries Research 

Institute 2013). This rate is an overestimation because not all animals of the population are recorded during 

counts. Thus a low confidence of data results from the monitoring method and the lack of a population 

estimate (including confidence intervals). 
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Waterbirds details on the descriptive evaluation result 

Diving waterbirds are especially vulnerable to set gill nets (GNS), entangling nets (trammel nets, GTR) and 

driftnets (GND), but incidental by-catch also occurs in other static fishing gears such as longlines and traps 

(ICES 2013a, b). Several studies have shown that the gillnet fishery in the Baltic Sea can in certain places 

cause high bird mortality. A rough estimate comprised 100,000-200,000 waterbirds drowning annually in 

the North and Baltic Seas, of which the great majority refers to the Baltic Sea (review of studies in Žydelis et 

al. 2009, 2013). Locally, incidental by-catch rates have decreased during the last two decades, likely as a 

result of declined abundance of wintering waterbirds and resulting reduced density at sea (Bellebaum et al. 

2013).  

Areas where waterbirds aggregate are often overlapping with gillnet fishery (Sonntag et al. 2012), thus the 

incidental by-catch risk is high when gillnet fishery is exercised in areas with high abundance of foraging 

waterbirds, which can be present during the breeding period, during migration, for moulting and for 

wintering.  High incidental by-catch numbers are reported from regions of high bird abundance (e.g. 

wintering birds on offshore banks and in coastal areas, Larsson & Tydén 2005, Žydelis et al. 2009, 2013, 

Bellebaum et al. 2013). Taxonomic groups under high pressure from incidental by-catch in the Baltic Sea are 

divers, grebes, cormorants, alcids, mergansers and ducks.  

For waterbirds the potential biological removal (PBR) method (see ‘Good Environmental Status) is used to 

compare incidental by-catch numbers in a population to its size. The level of pressure on a population is 

considered to be at an unacceptable level if the contribution of incidental by-catch brings human-caused 

mortality above the removal target. PBR values by Žydelis et al. were generally used as tentative threshold 

values for this descriptive core indicator evaluation. If recent information suggests a sharp decline in 

abundance a different recovery factor was used. For long-tailed duck, greater scaup (including wintering 

birds in the Netherlands) and common guillemot, the PBR approach has been applied (Žydelis et al. 2009) in 

order to derive removal targets that can be provisionally considered. 

In contrast to Žydelis et al. (2009), a recovery factor of 0.1 was applied to long-tailed duck owing to the 

sharp decrease in population size reported by Skov et al. (2011), Bellebaum et al. (2014) and Nilsson & Haas 

(2016). The total long-tailed duck incidental by-catch from available estimates was about 22,000 birds by 

the time of PBR calculation. Adding mortality by hunting (c. 30,000 birds in hunting bag and cripple losses in 

EU countries alone, Mooij 2005) and oiling ('tens of thousands', Larsson & Tydén 2005), the  tentative 

threshold of 22,600 is clearly exceeded. Incidental by-catch has presumably dropped since then, but so has 

population size and hence the recent PBR. Hunting has decreased as well, in Finland and Sweden combined 

from up to nearly 90,000 birds (1994) to less than 10,000 birds annually since 2000 (Skov et al. 2011).The 

assessment should be refined using more recent data as soon as this becomes available. 

For the greater scaup the PBR limit is 3,700 birds (Žydelis et al. 2009), a value exceeded by losses from 

fisheries in northern Europe alone and intensified by losses owing to other pressures. Due to the large 

decline in abundance recorded during 1990–2000 and the greater scaup being classified as endangered in 

EU countries, this PBR limit is based on the recovery factor of 0.1, the lower of two values presented by the 

authors. Incidental by-catch is known in the southern Baltic but estimates are not available. However, 

about 2,000 incidentally by-caught birds in the Dutch lakes Ijsselmeer and Markermeer alone impact the 

same population. An unknown number of incidental by-catches for the southern Baltic contributes to 
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exceeding the pre-defined threshold of human induced mortality for that population which also suffers 

from hunting and other anthropogenic impacts (the hunting bag is about 2,000 birds). The tentative 

threshold value of 3,700 birds (valid for the Western Palearctic population) is clearly exceeded.  

For the Baltic-breeding common guillemot population, the calculated PBR limit of 620 individuals is more 

than twice exceeded by the estimated minimum incidental by-catch for the Baltic Sea (Žydelis et al. 2009). 

1,500 incidental by-catches are estimated from recoveries of ringed birds alone. Oiled birds have not yet 

been taken into account and should still be added. In this population however, immature birds are more 

likely to die in gillnets than adults. Since PBR assumes that all cases of additional mortality are equally 

distributed, the PBR chosen is rather conservative.  

 

Future Work 

All uncertainties identified show that sufficient monitoring of incidental by-catch, fishing effort, population 

size, trend analyses and other sources of anthropogenic mortality is a prerequisite for getting a more 

reliable assessment. The European Commission has decided to include incidental by-catch monitoring of 

protected bird and mammal species in the Data Collection Multiannual Programme DC-MAP (European 

Commission 2016). Further participation of HELCOM and contracting parties on regional scale is necessary 

in the implementation process in order to ensure suitable monitoring methods and sufficient coordinated 

coverage as well as effort monitoring in a meaningful parameter (fishing effort must be measured in net km 

* days, see Monitoring Requirements, Description of optimal monitoring). So far, only fishing effort from 

logbooks and VMS data is used for by-catch calculations (ICES 2015, 2016). The additional effort by 

commercial vessels <10 m for which a logbook is not required and by recreational fishermen must be 

estimated and taken into account. Then the uncertainty in the fishing effort estimates which underlie the 

incidental by-catch estimate needs to be specified by also adding a CV or 95 % confidence interval. 

Since many species of diving seabirds are prone to accidental by-catch, additional species should be 

included in the indicator evaluation.  

The shortcomings in relation to population estimates, trend analyses and the level of anthropogenic 

impacts on these populations in common give a low confidence in this indicator. High priority should be 

given to improvement of these shortcomings. 

 

Confidence of the indicator evaluation 

The overall confidence is low. 

Monitoring data on numbers of incidentally by-caught mammals and waterbirds collected on an annual 

basis are virtually non-existent. However, limited data from scientific studies and pilot studies can – with 

the appropriate caution - be used for an initial assessment for a few species. Some of these data may not 

be up-to-date and thus have to be related to previous abundance data. Also, in some areas gillnet effort 

may have decreased during in the last two decades. So far, the confidence in any previous estimates of the 

pressure exerted by incidental by-catch of the relevant populations is low. Estimates are believed to be 

either underestimates or very uncertain because the proportion of unreported cases is likely to be high. In 

some areas, there are serious caveats in the underlying data. In other areas, the extrapolation of recorded 
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by-catch numbers to estimated gillnet effort may be problematic due to the unavailability of effort data 

during that time. For example, in older Polish studies such as Stempniewicz (1994) extrapolations were 

based on the total number of registered fishing vessels possibly resulting in an overestimation (unpublished 

information from the Polish National Marine Fisheries Research Institute). Incidental by-catch numbers for 

seals and harbour porpoises are either absolute minimum numbers (from reported incidental by-catches) 

or estimates from pilot studies. For harbour porpoises, there is a high degree of uncertainty both in the 

estimated numbers of incidentally by-caught animals and in the estimated removal targets (see chapter 

'Targets', below) needed for evaluation of these. For seals, the study by Vanhatalo et al. (2014) has recently 

increased the knowledge. For waterbirds, the magnitude of the incidental by-catch has been slightly better 

clarified on the scale of localised case studies (Žydelis et al. 2009). In order to increase the confidence of 

the core indicator evaluation, annual monitoring data of incidental by-catches based on a sufficient number 

of observer days, and associated with well-described fishery effort, is a prerequisite.  
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Good Environmental Status 

This pre-core indicator and its threshold values are yet to be commonly agreed in HELCOM.  

The indictor is included as a test indicator for the purposes of the mid-2017 ‘State of the Baltic Sea’ report, 

and the results are to be considered as intermediate. 

Due to the lack of sufficient monitoring data, it has not been possible to set quantitative threshold values 

for this core indicator on number of drowned mammals and waterbirds in fishing gear for every species 

concerned. Some tentative threshold values are proposed to allow for a descriptive evaluation, however 

they should not be considered as finally agreed and are open for revision as more knowledge and 

monitoring data is accumulated.  

The concepts for threshold setting based on determining removal- and conservation targets are described 

below. Based on this, initial threshold values for two populations of harbour porpoises and three species of 

waterbirds can be derived. These have to be refined as further knowledge is gained. Future threshold value 

setting activities (see sub-chapter 'Alternative threshold setting approaches') are proposed to obtain the 

basis of a fully operational core indicator.  

Initial threshold values used to develop descriptive evaluation 

The assessment values applied as initial threshold values for the species and populations assessed in this 

indicator are shown in Good environmental status table 1.  

Good environmental status table 1. Initial threshold values based on removal targets for the assessment units of the 

species to which this tentative assessment applies.  

Species Initial threshold value 

harbour porpoise  
Baltic Proper population zero incidental by-catch  

harbour porpoise 
Western Baltic, Belt Sea and Kattegat population < 1 % incidental by-catch of the best abundance estimate  

long-tailed duck 
Western Palearctic population 

PBR = 22,600 birds (including oiling and hunting, recovery 
factor = 0.1, explanation see text) 

greater scaup 
Western Palearctic population 

PBR = 3,700 birds (including oiling and hunting, recovery 
factor = 0.1, explanation see text) 

common guillemot  
Baltic-breeding population PBR = 620 birds (including oiling) 

 

The term “initial threshold value” was used as an acknowledgement of the shortcomings of the assessment. 

Given the uncertainty of the available population estimates, the trend analyses as well as the level of 

anthropogenically induced mortality, great caution should be given to the current threshold values. 

 

Threshold value development concepts 

The concept to apply threshold values supported by species specific removal and conservation targets has 

been developed in other contexts, including ongoing work carried out under the Agreement on the 
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Conservation of Small Cetaceans of the Baltic, North East Atlantic, Irish and North Seas (ASCOBANS), 

concluded under the auspices of the Convention on Migratory Species (ASCOBANS 2015a). This approach 

requires setting species specific conservation targets and defining reference points (removal targets) for 

the annual incidental by-catch rate. 

Removal targets are based on 'unacceptable mortality levels' for the indicator species. 'Unacceptable 

interactions' have been defined for harbour porpoises (ASCOBANS 2000, 2006, 2016a, for details see also 

species specific targets below). Levels of 'unacceptable interactions' are related to the total human induced 

mortality of which incidental by-catch is an unknown fraction that may differ regionally. These levels of 

'unacceptable interactions' should not be misinterpreted as 'acceptable levels' if the values are below the 

reference points.  

Conservation targets are focused on the state of biological management units (i.e. stocks or populations). A 

target for a safe human-induced mortality limit (as a consequence from the removal target) is usually the 

outcome of a simulation over a certain time period using a suitable population dynamic model. During the 

time period, the conservation target for the stock size is to be reached with a given certainty in a 

predefined fraction of the simulation time (e.g. at least 95 % likelihood of reaching at least 80 % of carrying 

capacity within 100 years). In order to set a safe human-induced mortality limit, the time scale of the 

simulations have to be agreed upon (ICES 2014a, ASCOBANS 2015a). ICES concluded that such human 

induced mortality limits (or threshold reference points), should account for uncertainty in existing 

estimates of incidental by-catch and allow for current conservation goals to be met in order to enable 

managers to identify fisheries that require further monitoring and those where mitigation measures are 

most urgently required (ICES 2013a).  

In the long-term, mortality in a healthy population must not exceed the birth rate (natality) in order to 

sustain the population. In seriously depleted populations, the human-related mortality must be close to 

zero to allow for recovery. All the highly mobile indicator species have a slow reproductive rate (K-

strategists), and thus the 'unacceptable' mortality due to drowning in fishing gear has to be set at a low 

level, in order to avoid serious long-term implications for the populations. Due to the fact that the indicator 

species are affected by several pressures from various human activities, the general aim must be to 

minimize incidental by-catch of marine mammals and waterbirds as much as possible. 

The use of trend-based thresholds of the number of incidentally by-caught animals is not considered 

appropriate due to the risk of falsely indicating a good status when the threshold value is reached. A slight 

downward trend may falsely indicate an improvement, as incidental by-catch is less likely to occur in 

depleted populations close to regional extinction due to the simple fact that fewer animals occur in the 

area.  

 

Alternative threshold setting approaches 

For management purposes, interim objectives or short-term and longer-term removal targets have been 

set for certain species, such as the harbour porpoise. The simplest management approach for setting an 

interim target is defining a reference point as a fixed percentage of the best population estimate. However, 

there are uncertainties regarding both values which have to be taken into account. These have been 

included in more sophisticated approaches (e.g. potential biological removal (PBR) or catch limit algorithm 
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(CLA)) aiming at more conservative targets. Any interim targets (not only for the harbour porpoise) should 

be applied keeping in mind the general aim of ultimately reducing incidental by-catches to zero (resolution 

no. 5- ASCOBANS 2006, 2016a, HELCOM Recommendation 27-28/2 on seals). 

The potential biological removal (PBR) can be applied for threshold setting, and is used to set removal 

targets under the US Marine Mammal Protection Act. The conservation goal is the 'optimum sustainable 

population' defined as being at or above the population level that will result in maximum productivity (ICES 

2014a). For harbour porpoises in the Baltic Sea, Berggren et al. (2002) calculated anthropogenic mortality 

limits based on minimal demographic information using this approach. For birds, the ICES Workshop to 

Review and Advise on Seabird Bycatch (WKBYCS) recognises PBR as an initial and rapid assessment tool, 

which can indicate possible unsustainable mortality levels that would have to be followed by more 

sophisticated methods for reliable analyses (ICES 2013b). In addition, the workshop pointed out that basic 

assumptions of the PBR concept need testing and validation before applying to birds. Especially in rapidly 

declining populations such as long-tailed duck, velvet scoter, red-throated diver and black-throated diver 

(Skov et al. 2011), this approach has to be treated with great caution as any additional anthropogenic 

mortality speeds up the ongoing decline. 

Population viability analysis (PVA) is another tool often used in similar contexts to forecast the 

consequences of changes in additional anthropogenic mortality for the population size. Several different 

types of PVA are being used. A demographic PVA is based on multiple simulated time-series of population 

growth or decline using extensive demographic data or demographic models of a population. The reliability 

of a PVA increases with the knowledge of specific demographic parameters such as the distribution of vital 

rates between individuals of different life history stages and between years. 

Within a similar framework, a catch limit algorithm (CLA) has been developed. It is based on the principles 

of the International Whaling Commission's (IWC) revised management procedure (RMP) for commercial 

whaling and has been used to calculate anthropogenic mortality limits for harbour porpoises in the North 

Sea (Winship 2009). The next step should be to expand the capability of the model by incorporating 

multiple areas in the model. Further, a CLA for the Baltic Sea populations still needs to be developed. In the 

calculations by Winship (2009), the underlying conservation objective has been assumed to be the 

ASCOBANS interim conservation objective 'to allow populations to recover to and/or maintain 80% of 

carrying capacity in the long term' (see below).  

Since 2009, ICES has advised the European Commission that CLA is the most appropriate method to set 

anthropogenic mortality limits on harbour porpoise, but this advice still has not been acted upon (ICES 

2014a). CLA also is a suitable method for depleted populations such as the harbour porpoise population of 

the Baltic Proper. It is to be noted that all approaches rely on suitable programmes monitoring population 

sizes and incidental by-catches as prerequisites. 

 

Threshold values for harbour porpoise 

Within the frame of ASCOBANS, conservation targets have been agreed for the harbour porpoise and can 

be applied for the two harbour porpoise management units within the HELCOM area: (1) the Baltic Proper 

population and (2) the Western Baltic, Belt Sea and Kattegat population. ASCOBANS (2002, 2009, 2012) has 

adopted an interim goal of restoring (and maintaining) the populations of harbour porpoises to at least 80% 

http://helcom.fi/Recommendations/Rec%2027-28-2.pdf#search=recommendation%2027-28/2
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of their carrying capacity. ASCOBANS has advised that, to be sustainable, 'the maximum annual 

anthropogenic induced mortality (including incidental by-catch, but also less conspicuous causes of death 

such as stress caused by pollutants or noise) for harbour porpoises should not exceed 1.7% of the best 

estimate of the population size' (Resolution No. 3, Incidental Take of Small Cetaceans, Bristol 2000). It has 

been reaffirmed in Resolution No. 5, Monitoring and Mitigation of Small Cetacean Bycatch (ASCOBANS 

2016a) that "a total anthropogenic removal (e.g. mortality from by-catch and vessel strikes) above 1.7 per 

cent of the best available estimate of abundance is to be considered unacceptable in the case of the 

harbour porpoise". Also, the intermediate precautionary aim "to reduce by-catch to less than 1 per cent of 

the best available population estimate" has been reaffirmed. This aim relates to incidental by-catch 

explicitly and considers an (unknown) proportion of other causes of anthropogenic mortality. The 

resolution further states that "where there is significant uncertainty in parameters such as population size 

or by-catch levels, then 'unacceptable interaction' may involve an anthropogenic removal of much less than 

1.7%". To date, there is significant uncertainty in central parameters such as estimations of incidental by-

catch, population size and population growth for both harbour porpoise management units in the Baltic 

Sea.  

PBR analyses based on data from a survey of the southern and western part of the Baltic Proper indicate 

that for the critically endangered Baltic Proper population, recovery towards this goal could only be 

achieved if the incidental by-catch was reduced to two or fewer porpoises per year (Berggren et al. 2002). 

This resulted in the objective (i.e. a removal target) of the ASCOBANS Recovery Plan for Baltic Harbour 

Porpoises (Jastarnia Plan) to 'reduce the number of by-caught porpoises in the Baltic towards zero' 

(ASCOBANS 2002, 2009, 2016b). The later SAMBAH survey found the distribution range of the Baltic Proper 

population to only partially overlap with the survey area of Berggren et al. (2002) (ASCOBANS 2016b). 

However the very low abundance estimate of the Baltic Proper population from the SAMBAH survey 

confirms the need for reducing the number of incidental by-catches towards zero. In such a severely 

reduced population "unacceptable interaction" involves a much lower anthropogenic mortality compared 

to healthy populations. Thus, the threshold chosen for the Baltic Proper population is zero. ASCOBANS 

(2009, 2016b) state that 'as a matter of urgency, every effort should be made to reduce the porpoise 

incidental by-catch towards zero as quickly as possible'.  

For the population of the Western Baltic, Belt Sea and Kattegat the threshold value is tentatively proposed 

to be the removal target chosen as threshold for this indicator, which is less than 1% of the best population 

estimate. 

As this limit (as all other target setting options such as PBR and CLA) is applied to the 'best' population 

estimate, there is a need to better define population boundaries of the population of the Western Baltic, 

Belt Sea and Kattegat (see Sveegaard et al. 2015 and ASCOBANS 2016b) and estimate the abundance (as 

well as incidental by-catch numbers) within these boundaries. 

For improved management of the harbour porpoise populations in the Baltic Sea, removal targets in the 

form of 'safe' human-induced mortality limits (including incidental by-catch) should be modelled for the 

distribution range of each population. It would be appropriate to determine targets primarily using the CLA 

or possibly the PBR approach as these take the uncertainty of data into account. As soon as the results of 

such simulations are available, the 1% target should be re-evaluated for the population of the Western 

Baltic, Belt Sea and Kattegat. In order to obtain a more reliable assessment against threshold values in the 

future, the extent of the uncertainty in underlying data (which currently is greatest for the abundance 
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estimate, Result table2) should be taken into account. As a priority, a CLA analysis should be developed for 

this population because the method uses time series of data (both population and incidental by-catch) and 

thus decreases the overall uncertainty. A consequence of significant uncertainty in parameters, such as in 

the population estimate of the harbour porpoise population of the Western Baltic, Belt Sea and Kattegat, is 

that a much lower removal target may be needed to reach the conservation objectives. As ASCOBANS 

resolution no. 5 (ASCOBANS 2006 and 2016) states "... if available evidence suggests that a population is 

severely reduced, or in the case of species other than the harbour porpoise, or where there is significant 

uncertainty in parameters such as population size or by-catch levels, then "unacceptable interaction" may 

involve an anthropogenic removal of much less than 1.7 %”. Incidental by-catch again is an unknown 

fraction of the total anthropogenic removal target. A CLA analysis could produce more reliable targets than 

this relatively general resolution statement. Good Environmental Status table 2 shows what data may 

already be available in order to derive CLA values for an assessment. 

Good environmental status table 2. Available data for further development of CLA values for harbour porpoise 

populations in the Baltic Sea (x = some data available to fill the knowledge gaps, - = no data available)  

 Estimates of anthropogenic mortality Input needed for CLA calculations: Removal limit= 
α x Rmax (DT - β) x NT  

Species 
(population) 

Incidental 
by-catch 
estimate 

Hunting 
bag 

Estimate of other 
anthropogenic 
removal (e.g., 
collision with vessels, 
detonations etc.) 

Population model fit 
to current population 
size NT (time series of 
population estimates 
available) 

Current 
status 
DT 

Maximum 
population 
growth rate 
Rmax 

Harbour porpoise 
(Baltic Proper) 

x x protected - - - x 

Harbour porpoise 
(Western Baltic, 
Belt Sea, Kattegat) 

x x protected - (x) to be recalculated 
from original survey 
data 

- x 

 

Threshold values for seals 

No specific removal targets for seal incidental by-catch have been formulated to date that could directly be 

applied as a threshold value for this core indicator. The HELCOM Recommendation 27-28/2 recommends 

reducing incidental by-catches of seals to a minimum level and if possible to a level close to zero and to 

develop efficient mitigation measures. 

The conservation target for seals within the HELCOM area is that the populations grows until limited by the 

environmental carrying capacity of their Baltic Sea habitat. Recovery towards this target will be allowed as a 

long-term objective. A lower reference limit below which the survival of the population is at risk and a 

middle reference limit are used for anthropogenic removal licenses. The overall target is to continually 

improve the situation of the seal species, but no timescale for its achievement is given (Lonergan 2011). 

Information about the distribution of Baltic seal species is provided in more detail in the core indicator on 

distribution of Baltic seals. 

http://helcom.fi/Recommendations/Rec%2027-28-2.pdf#search=recommendation%2027-28/2
http://helcom.fi/baltic-sea-trends/indicators/distribution-of-baltic-seals
http://helcom.fi/baltic-sea-trends/indicators/distribution-of-baltic-seals
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No threshold value can yet be given for seals. As a consequence, the three seal species have to be added in 

the indicator assessment as soon as threshold values are available. Incidental by-catch estimations for grey 

seals are available from Vanhatalo et al. (2014, see above). 

So far, there are no threshold values for incidental by-catches of seals. However, existing data would allow 

the development of PBR or CLA for some seal species to begin with. Demographic and abundance data as 

well as population boundaries have been quite well examined. For grey seals, an incidental by-catch 

estimate is available (Vanhatalo et al. 2014). Good environmental status table 3 shows what data may 

already be available in order to derive assessment values and add further species to the descriptive 

evaluation. 

Good environmental status table 3. Available data for further development threshold values based on PBR and/or CLA 

values (x = some data available to fill the knowledge gaps, - = no data available) 

Species 
(population) 

Incid
ental 
by-
catch 
estim
ate 

Hunting bag Estimate of 
other 
anthropogenic 
removal (e.g. 
oiled birds, 
vessel collision 
with mammals, 
detonations 
etc.) 

Minimum 
estimate of 
population 
size Nmin 

Maximum 
populatio
n growth 
rate Rmax  

Population 
trend (in 
order to set 
the recovery 
factor in PBR 
calculations) 

Population 
model fit 
to current 
population 
size NT 

(time 
series of 
population 

estimates 
available) 

Curren
t status 
DT 

Maximum 
population 
growth rate 
Rmax 

Harbour seal 
(Kalmarsund) 

- (x) protected - x x x x x x 

Harbour seal 
(Western Baltic) 

- x - x x x x x x 

Grey seal (Baltic 
Sea) 

x X - x x x x x x 

Ringed seal 

(Baltic Sea) 

- x - x x x x x x 

 

 

Threshold values for otters 

HELCOM (2013) lists incidental by-catch in fishing gear, among others pressures, as a major threat to 

Eurasian otters. However, the extent of the problem is not known. Fykenets might pose the greatest threat 

to Eurasian otters (Raby et al. 2011). No goals or threshold value for incidental by-catch reduction have 

been formulated yet. As a consequence, otters have to be added in the indicator assessment as soon as 

better data are available. 

So far, there are no threshold values for incidental by-catches of otters. Good environmental status table 4. 

shows what no data are available in order to derive assessment values. 

Good environmental status table 4. Available data for further development threshold values based on PBR and/or CLA 

values (x = some data available to fill the knowledge gaps, - = no data available) 
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Species Incidental 
by-catch 
estimate 

Hunting 
bag 

Estimate of other 
anthropogenic 
removal (e.g. 
oiled birds, 
vessel collision 
with mammals, 
detonations etc.) 

Minimum 
estimate of 
population 
size Nmin 

Maximum 
population 
growth rate 
Rmax  

Population 
trend (to set 
recovery 
factor in PBR 
calculations) 

Population 
model fit to 
current 
population 
size NT (time 
series of 
population 

estimates 
available) 

Current 
status DT 

Maximum 
population 
growth 
rate Rmax 

Eurasian 
otter 

- (x) 
protected 

-       

 

 

Threshold values for waterbirds 

A reduction in the number of incidentally by-caught waterbirds is needed to reach their specific 

conservation goals. For the species concerned, analyses of thresholds for unacceptable losses of individuals 

are lacking, but are urgently desired as soon as data from incidental by-catch monitoring become available. 

It has to be stressed that many of the waterbirds species concerned have high longevity, low reproductive 

rates and late maturity. These characteristics make them vulnerable to the loss of adult individuals in 

particular (Bernotat & Dierschke 2016). However, knowledge about demographic parameters, such as 

survival rates, reproductive performance, and delineation of population segments is sparse or unavailable 

for many of the species affected by incidental by-catch (Žydelis et al. 2009). One option using limited 

demographic information is the PBR approach. The main advantage of the PBR approach is that it relies on 

those demographic parameters which are easiest to obtain for many bird species. Further, it is ready for 

use whereas specific demographic models still have to be developed for species concerned.  

Removal targets considered as provisional thresholds for this indicator have been derived using the PBR 

concept in some initial studies. PBR has been calculated for three waterbird species which are known to be 

incidentally by-caught in high numbers: long-tailed duck, greater scaup and common guillemot (Žydelis et 

al. 2009). The use of PBR as provisional targets and thresholds in this indicator will have to be refined at a 

later stage because this requires further testing and validation before they can be used as a robust basis for 

threshold value setting (see also Richard & Abraham 2013). For an improved analysis more sophisticated 

methods may be required in the future of which PVA and CLA are possible options. Ultimately, individual-

based modelling has a potential to provide the best assessment, in particular when evaluating multiple 

anthropogenic pressures in combination. 

The thresholds for the waterbird species used in this indicator must not be confused with a 'maximum 

allowable catch'. The concept of 'maximum allowable catch' of seabirds appears not to be consistent with 

the EU Plan of Action (European Commission 2012) overall objective to 'minimise and where possible 

eliminate' incidental by-catch and with Article 5 of the EU Birds Directive, which requires Member States to 

take measures prohibiting the 'deliberate killing or capture [of birds] by any method'. According to Article 7 

of the Birds Directive, exceptions from the prohibition of deliberate killing are allowed in the context of 

hunting, and some of the species listed in Annexes II/1 and II/2 include species prone to drowning in fishing 



  

 

www.helcom.fi > Baltic Sea trends > Indicators  © HELCOM  21 

 

gear in the Baltic Sea. Also, uncertainties impede the application of PBR in a management context so far to 

set trigger levels for incidental by-catch in a population (ICES 2013b). 

In northern Europe, the impact of incidental by-catch on population dynamics has so far only been 

estimated for three species by applying the PBR approach. CLAs have not been applied to waterbird 

populations and would require information on population trends currently unavailable for the majority of 

Baltic waterbirds. Application of PBR and CLA approaches appears to allow for formulation of species-

specific removal targets for waterbirds, as soon as reliable estimates of the species specific mortality levels 

can be obtained through incidental by-catch monitoring. A prerequisite for the application of PBR and CLA 

is knowledge about the species specific mortality and population sizes as input parameters, but data are 

not yet sufficiently available for all species. 

An overview of recent estimates for the numbers of waterbirds wintering in the Baltic Sea is given by Skov 

et al. (2011). Accordingly, the incidental by-catch problem concerns 8,575 red-throated and black-throated 

divers, 8,300 great crested grebes, 770 red-necked grebes, 2,890 Slavonian grebes, 54,000 great 

cormorants, 30,450 common pochards, 476,000 tufted ducks, 127,000 greater scaups, 515,000 common 

eiders, 2,300 Steller's eiders, 1,486,000 long-tailed ducks, 412,000 common scoters, 373,000 velvet scoters, 

174,000 common goldeneyes, 12,600 smew, 25,700 red-breasted mergansers and 66,000 goosanders, but 

also considerable numbers of common guillemot, razorbill and black guillemot (the latter alcid species not 

quantified by Skov et al. 2011). 

For the threshold values in this indicator, so far no calculations have been made. Instead PBR values were 

derived from Žydelis et al. (2009). It is intended to calculate more PBR values or, in order to account for the 

large variation between upper and lower confidence levels, to introduce CLA method. For these 

calculations, preferably recent data on incidental by-catches and population size is needed as well as some 

demographic data. Good environmental status table 5 shows what data may already be available in order 

to derive assessment values and add further waterbird species to this initial assessment in the near future. 

It is important to consider other relevant anthropogenic mortality than incidental by-catch such as from 

hunting and oiling when applying PBR or CLA values. Hunting bag data is collected in many - but not all - 

countries on the migration routes of the waterbirds to be considered. National data must be collected 

either in form of national reports to HELCOM or in scientific projects. Further, waterbirds are facing the 

danger of plumage oiling. High numbers of waterbirds (especially long-tailed ducks) were killed due to 

plumage oiling in the early 21st century (Larsson & Tydén 2005). Since then the number of oil spills and the 

volume of oil detected in the Baltic Sea have decreased (HELCOM 2017). Scientific studies are required to 

derive more recent estimates of oil victims per species in areas significantly affected from oil pollution. 

Recent studies on oiling of waterbirds is available for some coasts of the North Sea which is another 

overwintering area for some of the waterbirds relevant for this indicator (e.g., Camphuysen et al. 2009). 

PBR approach is used in provisional assessments in this indicator because there is data available for three 

waterbird species of concern. It is however acknowledged, that the CLA approach may produce a more 

reliable assessment because it uses time series of incidental by-catch and abundance data and thus reduces 

uncertainties. As in harbour porpoises, priority should be given to develop CLA for the most vulnerable 

waterbird species. Additional demographic data such as survival rates may be needed for the relevant bird 

species to improve simulations.  
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Further demographic modelling and testing of PBR is needed for all species in the future. Whatever 

approach is used in the assessment, more recent incidental by-catch and population estimates are needed 

in order to calculate PBR or CLA values (see Monitoring Requirements). Since these indicate a limit of 

anthropogenic mortality, also estimates for other causes of mortality (especially oiling and hunting) are 

needed.  

Good environmental status table 5. Available data for further development threshold values based on PBR and/or CLA 

values. Hunting bag data from Mooij 2005. Maximum population growth rate (Rmax) was calculated from data in 

Bernotat & Dierschke (2016) preliminarily. 

 Estimates of anthropogenic mortality 
Input needed for PBR calculations: 
Removal limit= Nmin x 0.5 x Rmax x F 

Input needed for CLA calculations: 
Removal limit= α x Rmax (DT - β) x NT  

Species  

 

Incidental 
by-catch 
estimate 

Hunting 
bag (incl. 
cripple 
loss) 

Estimate of 
other 
anthropogenic 
removal (e.g. 
oiled birds, 
vessel collision 
with mammals, 
detonations etc.) 

Minimum 
estimate of 
population 
size Nmin 

Maximum 
population 
growth rate 
Rmax  

Population 
trend (to set 
recovery 
factor in PBR 
calculations) 

Population 
model fit to 
current 
population size 
NT (time series of 
population 

estimates 
available) 

Current 
status DT 

Maximum 
population 
growth rate 
Rmax 

greater 
scaup 

 2,513  154,000a 1.36 fluctuating a   1.36 

long-tailed 
duck 

 30,101  1,430,000a 1.25 decreasing a   1.25 

common 
guillemot 

   27,280b 1.07 stableb   1.07 

black 
guillemot 

   31,880b 1.14 decreasingb   1.14 

razorbill    66,400b 1.12 increasingb   1.12 

goosander  20,183  134,000 a 1.36 decreasing a   1.36 

red-breasted 
merganser 

 10,771  87,700 a  uncertain a    

smew    31,500 a  fluctuating a    

common 
goldeneye 

 152,663  375,000 a 1.32 stable a   1.32 

velvet scoter  8,409  322,000 a 1.28 
decreasing c 

a 
  1.28 

common 
scoter 

 7,103  682,000 a 1.29 increasing a   1.29 

common 
eider 

 145,374  2,480,000 a 1.23 decreasing a   1.23 
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Steller's 
eider 

   30,800 a  stable a    

tufted duck  137,008  1,040,000 a 1.58 decreasing a   1.58 

common 
pochard 

 135,821  510,000 a 1.34 decreasing a   1.34 

Slavonian 
grebe 

   3,700 a  fluctuating a    

red-necked 
grebe 

   3,700 a 1.27 unknowna   1.27 

great 
crested 
grebe 

   292,000a 1.32 fluctuating a   1.32 

black-
throated 
diver 

   9,900a 1.18 fluctuating a   1.18 

red-throated 
diver 

   42,400 a 1.18 increasing a   1.18 

great 
cormorant 

   401,000 a 1.16 increasing a   1.16 

a European wintering population (BirdLife International 2015), b Baltic breeding population (BirdLife International 

2015), c Baltic wintering population (Skov et al. 2011). 
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Assessment Protocol 

This pre-core indicator and its threshold values are yet to be commonly agreed in HELCOM.  

The indictor is included as a test indicator for the purposes of the mid-2017 ‘State of the Baltic Sea’ report, 

and the results are to be considered as intermediate. 

Due to the lack of data, at this stage the assessment is rather descriptive. The basic principles to be used 

once the underlying data can be further completed is described. Good status is achieved if the incidental 

by-catch numbers of all assessed species within a given assessment unit are below the removal target used 

as the threshold value taking also other human-induced mortality into account. A population-specific 

evaluation is applied to all HELCOM level 2 sub-basins in which i) the population occurs and ii) fishing 

methods causing incidental by-catch are spatially overlapping with the distribution of that population.  

The evaluation for a single sub-basin is done using the 'one-out, all-out' principle, which for instance is 

applied in the EU Water Framework Directive (European Commission 2000). In this indicator, this means 

that good status is not reached if incidental by-catch for a single population contributes to exceeding the 

pre-defined threshold value of human induced mortality for that population (for waterbirds; for harbour 

porpoises the removal target is related explicitly to incidental by-catch).  

It must be taken into account that not all species are distributed throughout all sub-basins. Consequently, 

for areas outside the distributional range, no conservation or removal target for the species are needed in 

the particular sub-basin and the number of species assessed varies among the sub-basins. For the two 

populations of harbour porpoise and the three waterbird species initially assessed in this indicator the 

occurrence in the sub-basins is shown in Assessment protocol table 1. Assessment protocol table 2 

indicates published data on incidental by-catches per species and sub-basin.  

Besides assessing incidental by-catch on a population scale (see below: assessment units), it may be 

desirable for management purposes to downscale information in order to implement measures on a 

smaller scale (e.g. sub-basin, HELCOM scale 2). Difficulties exist both in measuring incidental by-catch and 

population size to a sufficiently high degree of accuracy on such a small scale. If this information becomes 

available, the assessment units may be downscaled for management purposes. In Assessment protocol 

table 1, some examples of mammal and waterbird distributions are downscaled (not quantitatively) from 

populations to HELCOM assessment unit scale 2. 
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Assessment protocol table 1. Distribution of some marine mammals and waterbirds on the level of HELCOM level 2 

sub-basins (after Durinck et al. 1994, Skov et al. 2011, Sveegaard et al. 2011, ASCOBANS 2016b). 
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harbour porpoise Baltic Proper 
population     ? x x x x x ? x ? x ? ? ? 

harbour porpoise Western 
Baltic, Belt Sea and Kattegat 
population x x x x x x ?           

greater scaup x x x x x x x x x x x x x       

long-tailed duck x x x x x x x x x x x x x x x      

common guillemot x x x x x x x x  x x x x x x x   

 

Assessment protocol table 2. Indication of published data on incidental by-catch related to species and sub-basin.  
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harbour porpoise Baltic 
Proper population     ? ? x 19 19 x ? x ? x ? ? ? 

harbour porpoise 
Kattegat/Belt Sea/Western 
Baltic population 20 20 20 20 20 20 ?           

greater scaup x x x 5 
13, 
14 x 4 8, 9 x x 

11, 
12 x x        

long-tailed duck 1 18 x 

5, 
6, 
18 6 x 4, 7 8, 9 

10, 
11, 
12, 
15, 
16, 
17 x 

11, 
12 12 12 x x     

common guillemot 1 18 3 
3, 
18 3 3 

2, 3, 
4, 7 

3, 
8, 9 

2, 
3, 
10, 
12, 
16, 
17 2, 3 

11, 
12 2, 3 3 2, 3 3   

x = species occurring, number = reference to incidental by-catch: 

1: Oldén et al. 1988: gill nets for cod and herring; 90-95% common guillemot, 3-7% great cormorant, <1% long-tailed duck 

2: Lynneryd et al. 2004: Common guillemot in post-breeding season mainly around Gotland, in the Skerries and in the Åland Sea – 

areas with gillnet fishing. Also common guillemots caught in gillnets with pingers in Hanö Bight. 
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3: Olsson et al. 2002 and Österblom et al. 2002 (summarzied in Erdmann et al. 2005): map with ring recoveries of common 

guillemots found in fishing gear (mostly gillnets). Because data are used from 1912 onwards, only sub-basins with many recoveries 

(i.e. probably including recent ones) are considered. 

4: Schirmeister 2003 and Erdmann et al. 2005: Long-tailed ducks very often caught in gillnets off Usedom, to a smaleer amount also 

greater scaups and common guillemots. 

5: Kirchhoff 1982: long-tailed ducks and greater scaups by-caught by gillnet fishery in Kiel Bay. 

6: Mentjes & Gabriel 1999: weak to strong bycatch of “ducks” (no species mentioned) west and south of Fehmarn; can be refered 

to a general bycatch risk for long-tailed ducks in those areas. 

7: Kowalski & Manikowski 1982: in gillnets between Dzivnow and Pobierowo (Pomeranian Bay) bycaught birds comprised 53% long-

tailed ducks and 0.3% common guillemots. 

8: Stempniewicz 1994: in gillnets between Hel, Gdynia and Vistula mouth (Gdansk Basin) bycaught birds comprised 48.3% long-

tailed ducks, 7.7% greater scaups and 0.8% common guillemots. 

9: Kies & Tomek 1990: in gillnets in Zatoka Pucka (Gdansk Basin) bycaught birds comprised 41% long-tailed ducks, 0.5% greater 

scaups and 20.5% common guillemots. 

10: Dagys & Žydelis 2002: off the Lithuanian coast, the majority of bycaught birds were long-tailed ducks (61%), Alcidae 1%. 

11: Urtans & Priednieks 2000: proportions of bycaught birds in the Gulf of Riga: long-tailed duck 35.4%, “diving ducks” 22.9%, auks 

5.2%; Baltic Sea (belonging to Eastern Gotland Basin): long-tailed duck 42.5%, “diving ducks” 39.6%. Auks probably include common 

guillemots and diving ducks probably include greater scaups, although both species are not mentioned in the text. 

12: Dagys et al. 2009: Many long-tailed ducks bycaught in Estonian part of Gulf of Finland. There were bycaught long-tailed ducks in 

other areas of Estonia, and because at least test fishing in the Estonian part of Northern Baltic Proper revealed bird bycatch and the 

test fishing areas overlap with long-tailed duck distribution (Skov et al. 2011) it can be assumed that this species was actually 

bycaught there. – Latvia: bycatch occurrence of common guillemot and long-tailed duck in both Gulf of Riga and Eastern Gotland 

Basin (Latvian parts), greater scaup only in Gulf of Riga. – Lithuania: long-tailed duck 57%, alcids 8% (probably including common 

guillemot). 

13: Bønløkke et al. 2006: report of a greater scaup drowned in fishing net near Rostock (according to German ring recovery 

database in 1970). 

14: Grimm 1985: annual bycatch of 2800 greater scaups in gillnets in Wismar Bay. 

15: Larsson & Tydén 2005: incident of 998 bycaught long-tailed ducks on Hoburgs Bank. 

16: Žydelis et al. 2006: many beached long-tailed ducks in Lithuania show signs of net entanglement, also some alcids (probably 

including common guillemot). 

17: Bardtrum et al. 2009: turbot gillnet-fishing at east coast of Gotland produces few bycaught common guillemots, and bottom-set 

gilnnets for cod produced only few bycaught long-tailed ducks on Hoburgs Bank. Two (old?) ring recoveries of greater scaup in 

fishing gear are reported, but unclear whether east or west of Gotland. 

18: Degel et al. 2010: gill net fisheries investigated around Aerø suggest that long-tailed ducks and common guillemots are drowing 

in gillnets in marine areas belonging to Kiel Bay and Great Belt. 

19: ASCOBANS 2016b: Puck Bay incidental catch in semi-driftnets, set gillnets and others 

20: ICES 2015, 2016a: estimated bycatch number for ICES subdivisions 22,23 and 24 available, bycatch known in all other areas but 

without estimate 

 

Assessment units 

The indicator is applicable in the whole Baltic Sea, as it is known that incidental by-catches of birds and 

mammals in fisheries occur in the whole area. The indicator is assessed using HELCOM assessment scale 2 
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which consists of 17 Baltic Sea sub-basins. The assessment units are defined in the HELCOM Monitoring and 

Assessment Strategy Annex 4.  

Assessments concerning the incidental by-catch of mammals and birds face the challenge that on the one 

hand the situation of marine areas needs be assessed on a scale that allows for identification of problem 

areas where actions should be taken (e.g. within the MSFD framework), but on the other hand the methods 

available need to be exercised on the level of populations which often additionally are impacted by 

anthropogenic activities outside the assessment area (especially in migratory waterbirds). Given the high 

mobility of marine mammals and waterbirds, and the distributional range of populations, assessments will 

necessarily need to incorporate a scale of the range of a population or management unit, but also needs an 

adjustment to HELCOM assessment units, with Scale 2 appearing to be an appropriate one.  

For example, in the case of the harbour porpoise, two management units exist: 1) the Baltic Proper 

population and 2) the population of the Western Baltic, Belt Seas and Kattegat. A third management unit is 

the North Sea population which extends into the Kattegat. Due to the comparatively low fraction of its 

range and porpoise numbers occurring in the area covered by HELCOM, no separate assessment is made 

here. Instead we refer to OSPAR M6 indicator. Certain high-density areas (probably representing key 

habitats) have been identified in the Baltic (Sveegaard et al. 2011; Carlström & Carlén 2016). The 

preliminary distribution maps produced within the SAMBAH project make it possible to draw a contour 

around an area where the probability of detecting a porpoise within a given month is e.g. 20% or higher. 

Based on this, the area around the Midsjö offshore banks south-east of Öland seem to be of crucial 

importance during the summer months when the Baltic Proper porpoise population is spatially separated 

from the population of the Western Baltic, Belt Sea and Kattegat. This approach is similar to choosing 

certain kernel contours based on satellite transmitter data of tagged porpoises (as used in Sveegaard et al. 

2011). Incidental by-catch risk assessment can be made combining this data with available information on 

fishing effort with gear types known for high incidental by-catch risk (e.g. gillnets with large mesh size). A 

BRA was initially developed for cetaceans at an ICES Workshop (ICES 2010) in order to identify areas and 

fisheries that are likely to pose the greatest conservation threat to by-caught cetacean species, taking into 

account the uncertainty of the population structure. The BRA highlights areas where the greatest problems 

occur and enables educated fisheries management decisions. For an area in the Skagerrak, Kindt-Larsen et 

al. (2016) demonstrated a clear correlation between incidental by-catch risk and the products of porpoise 

densities and fishing effort (in terms of soak time). A BRA has been carried out for all Swedish waters and 

the results will be presented in the revised Swedish action plan for harbour porpoises. 

The tentative assessment for this core indicator is made using HELCOM assessment units. For the 

population of the Western Baltic, Belt Sea and Kattegat, the HELCOM open sea assessment units Kattegat, 

the Sound, Great Belt, Kiel Bay, Bay of Mecklenburg and Arkona Basin should be combined. Because the 

assessment for the Kattegat is to be made by OSPAR within their by-catch indicator M6 (which in contrast 

to this indicator does not include any birds and seals), the threshold should be harmonised between OSPAR 

and HELCOM.  

For the Baltic Proper population, a combination of the assessment units Arkona Basin, Bornholm Basin, 

Western and Eastern Gotland Basin, Gdansk Basin, Northern Baltic Proper and Åland Sea is necessary (Table 

1). More northern and eastern regions may be added as information becomes available if these areas are 

inhabited by harbour porpoises. In the overlapping area where both populations occur (i.e. Arkona Basin), 

incidental by-catches should be assigned to both populations as a precautionary approach. 

http://helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
http://helcom.fi/Documents/Action%20areas/Monitoring%20and%20assessment/Monitoring%20and%20assessment%20strategy/Monitoring%20and%20assessment%20strategy.pdf
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Some waterbird populations extend into areas outside the Baltic. The tentative assessment is made in sub-

basins in which the species is known to occur (Assessment protocol table 1) attempting to also consider 

pressures from areas outside of these areas into account. 
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Relevance of the Indicator 

This pre-core indicator and its threshold values are yet to be commonly agreed in HELCOM.  

The indictor is included as a test indicator for the purposes of the mid-2017 ‘State of the Baltic Sea’ report, 

and the results are to be considered as intermediate. 

Biodiversity assessment 

The level of pressures affecting the status of biodiversity is assessed using several core indicators. Each 

indicator focuses on one important aspect of the complex issue. This indicator provides an indicator-based 

evaluation of the numbers drowned mammals and waterbirds in fishing gear, this information should be 

considered together with other biodiversity core indicator evaluation in order to achieve an overall 

assessment of the status of biodiversity.  

Policy Relevance 

The core indicator on number of drowned mammals and waterbirds in fishing gear addresses the Baltic Sea 

Action Plan's (BSAP) Biodiversity and nature conservation segment's ecological objectives 'Viable 

populations of species' and 'Thriving and balanced communities of plants and animals' as well as the 

Eutrophication segment's ecological objective 'Natural distribution and occurrence of plants and animals'. It 

also addresses the following specific target: 

'By 2015 by-catch of harbour porpoise, seals, water birds and non-target fish species has been significantly 

reduced with the aim to reach by-catch rates close to zero'. 

In the BSAP, it was further agreed to set up a reporting system and database for harbour porpoise 

incidental by-catch, and competent fisheries authorities were urged to minimize the incidental by-catch of 

harbour porpoises.  

The core indicator also addresses the following qualitative descriptors of the MSFD for determining Good 

Environmental Status (European Commission 2008a): 

Descriptor 1: 'Biological diversity is maintained. The quality and occurrence of habitats and the distribution 

and abundance of species are in line with prevailing physiographic, geographic and climatic conditions' and 

Descriptor 4: 'All elements of the marine food webs, to the extent that they are known, occur at normal 

abundance and diversity and levels capable of ensuring the long-term abundance of the species and the 

retention of their full reproductive capacity', 

and the following criteria of the Commission Decision (European Commission 2010): 

 Criterion D1C1 (mortality rate from by-catch) 

 Criterion D1C2 (population abundance) 

 Criterion D1C3 (population demographic characteristics) 

 Criterion D1C4 (species distribution) 

 Criterion D4C1 (diversity of trophic guild) 

 Criterion D4C2 (balance of total abundance between trophic guilds) 

 Criterion D4C4 (productivity) 
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For the three seal species occurring in the Baltic Sea, the HELCOM Recommendation (27-28/2) adopted in 

2006 relating to seals recommends: 

 to take effective measures for all populations in order to prevent illegal killing, and to reduce 

incidental by-catches to a minimum level and if possible to a level close to zero; 

 to develop and to apply where possible non-lethal mitigation measures for seals to reduce 

incidental by-catch and damage to fishing gear, as well as to support and coordinate the 

development of efficient mitigation measures. 

 

Presently, management objectives for all protected species are unclear at the EU level (ICES 2013a). While 

broad commitments have been made to achieve Good Environmental Status (GES) under the EU Marine 

Strategy Framework Directive (MSFD), and to Favourable Conservation Status (FCS) under the Habitats 

Directive, translating these goals into specific targets on incidental by-catch limits is as yet unspecified by 

the EU.  

The EU Habitats Directive lists harbour porpoise as a strictly protected species (Annex IV). The harbour 

porpoise and the three seal species are listed in Annex II, meaning that they are to be protected by the 

means of the Natura 2000 network. Article 12, paragraph 4 of the Habitats Directive states that Member 

States shall establish a system to monitor the incidental capture and killing of the animal species listed in 

Annex IV (a) (European Commission 1992). In the light of the information gathered, Member States shall 

take further research or conservation measures as required to ensure that incidental capture and killing 

does not have a significant negative impact on the species concerned. Member States of the EU are further 

obliged to develop national programmes for monitoring fisheries, including on board monitoring, under 

Article 3 of Council Regulation 199/2008, Commission Regulation 665/2008 and the Annex of Commission 

Decision 2010/93/EU (European Commission 2008b, 2008c, 2009a). These plans include detailed data on 

fleet capacity and fishing effort by metier and fishing area.  

The EU Birds Directive aims to protect, inter alia, habitats of endangered and migratory birds to ensure 

their conservation in the Europe (European Commission 2009b). This not only refers to birds needing 

special conservation measures (Article 4 (1)) and listed in Annex I (black-throated diver, red-throated diver, 

Slavonian grebe, Steller's eider, smew), but also to all migratory species (Article 4 (2)). Therefore, all 

waterbird species breeding, wintering and staging during migration in the Baltic Sea are covered by this 

Directive.  

EU legislation clearly requires Member States to take measures prohibiting deliberate killing or capture by 

any method (Article 5 Birds Directive; Article 12 Habitats Directive) which also includes the mere 

acceptance of the possibility of killing or capture (Case C-221/04 Commission v Spain [2006] ECR I-4515, 

paragraph 71). Further, the Habitats Directive requires that incidental capture or killing of cetaceans is 

monitored, and that it should not have a significant negative impact on the species.  

As a voluntary instrument within the framework of EU and international environmental and fishery 

legislation and conventions, the EU Commission has adopted an 'Action Plan for reducing incidental by-

catches of seabirds in fishing gears' (European Commission 2012). It aspires to provide a management 

framework to minimise incidental by-catch as much as possible in line with the objectives of the reformed 

EU Common Fisheries Policy (CFP), i.e. to cover all components of the ecosystem. Among others, proposed 

http://helcom.fi/Recommendations/Rec%2027-28-2.pdf
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action includes the monitoring of seabird incidental by-catch with a minimum coverage of 10% of the 

fisheries and mitigation measures. 

The Agreement on the Conservation of Small Cetaceans of the Baltic, North East Atlantic, Irish and North 

Seas (ASCOBANS) aims to achieve and maintain a favourable conservation status of small cetaceans. Six of 

the nine Baltic Sea countries are Parties to the Convention (Denmark, Germany, Sweden, Poland, Lithuania 

and Finland). 

All waterbird species occurring in the Baltic Sea are subject of the Agreement on the Conservation of 

African-Eurasian Migratory Waterbirds (AEWA). 

 

Role of the pressure exerted through incidental by-catch on the ecosystem 

There was a substantial increase in gillnet fisheries in parts of the region, while in other parts gillnet fishery 

has declined.  

In Baltic Sea fisheries, the use of anchored gill nets has substantially increased in the 1990s and because of 

the change in stock age composition of cod also in the late 1990’s and early 2000 (ICES 2016b), intensifying 

the conflict between certain fisheries and bird and mammal species. Waterbirds diving during foraging in 

order to catch demersal or pelagic fish (divers, grebes, cormorants, mergansers, alcids) and benthic 

invertebrates (ducks), respectively, are prone to become entangled in various types of nets and to die by 

drowning. In addition to hunting (Mooij 2005) and oiling (Larsson & Tydén 2005), drowning in fishing gear is 

a quantitatively important source of mortality for waterbirds living in the Baltic. 

The intensification in use of anchored gill nets in the coastal waters of Estonia, Latvia and Lithuania has 

substantially increased the risk of drowning for the indicator species in the last decades (Žydelis et al. 

1990). In other areas, such as Polish, Swedish and Danish waters, fishing efforts have decreased in recent 

years, (Katarzyna Kaminska, Ida Carlén & Finn Larsen, pers. comm.).  

In the wide range of parameters that influence the population dynamics of birds in general, waterbirds 

belong to those species with high longevity and low reproductive rates. They are therefore vulnerable to 

the loss, especially of adult individuals, as it takes a relatively long time to compensate for such losses 

(Bernotat & Dierschke 2016). For waterbirds living in the Baltic Sea, the mismatch between the loss of 

individuals and the effort to replace them is most pronounced in alcids, whereas ducks may compensate 

more easily owing to higher reproductive rates and lower ages of first breeding. However, other factors 

promoting or impeding population growth rates may override this pattern. For example, changing 

population sizes are at least partly influenced by favourable food supply (increase of alcids; Österblom et al. 

2006), reduced mussel stocks (common eider; Laursen & Møller 2014) or low reproductive success (long-

tailed duck; Hario et al. 2009). 

The same applies to harbour porpoise and seals, which are top predators in the Baltic Sea marine food web 

and which, due to their population dynamics, are vulnerable to additive mortality (Bernotat & Dierschke 

2016). Incidental mortality that exceeds the potential rate of increase will drive a population to extinction. 

It is thus necessary to keep the sum of all anthropogenic mortality, including incidental by-catch, below a 

critical value. From the conservation perspective, immediate management consequences are needed if this 

critical value is exceeded. In 1991, the Scientific Committee of the International Whaling Commission 

recommended that incidental mortality should not exceed half of the potential rate of increase (IWC 1991). 
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Furthermore, incidental mortality greater than one fourth of the potential rate of increase should be 

considered cause for concern (IWC 1996). The figure for the potential rate of population increase for 

harbour porpoises used for population model simulations by ASCOBANS and the IWC is 4% per annum 

based on their known life history parameters. Given the high levels of environmental contaminants, 

including heavy metals and PCBs, of harbour porpoises in the Baltic Sea and impaired immune function (e.g. 

Siebert et al. 1999, Beineke et al. 2005, 2007a,b, Ciesielski et al. 2006) and the correlation between lower 

PCB burdens and reproductive failure in UK harbour porpoises (Murphy et al. 2015), the reproductive rate 

of harbour porpoises in the Baltic Sea may be lower than this generically used rate of increase. 

For harbour porpoises, the incidental by-catch risk is highest in various types of gillnets: set gill nets (gear 

type: GNS), entangling nets (trammel nets, GTR) and driftnets (GND) (ICES 2013a). The latter are banned in 

the Baltic Sea, but some hybrid nets such as 'semi-driftnets' which are fixed on one end of the net with the 

other end drifting around this anchor are of special concern (Skora & Kuklik 2003). In a number of cases, 

fisheries have tried to circumvent driftnet restrictions of the EU Common Fisheries Policy (CFP) through 

minor technical modification (Caddell 2010). Due to their properties (one end freely drifting around an 

anchor), semi-driftnets which are locally used in Poland may thus attract close attention from the 

Commission in future years, if they remain widely used on a commercial scale (Caddell 2010). These nets 

have been reported as GND until 2007, and now (after the ban of GND) are considered GNS (Hel Marine 

Station, pers. comm.). The Proposal for a Regulation on the conservation of fishery resources and the 

protection of marine ecosystems through technical measures (COM(2016)134 final-2016/0074, 11.3.2016) 

is still preliminary as work is still in progress. Therefore the Commission has not finally decided a definition 

of set-nets in Art. 6(21) which accounts for the hybrid nature of semi-driftnets . 

The mean longevity of harbour porpoises is only 8-10 years (Read & Hohn 1995; Lockyer & Kinze 2003; 

Bjørge & Tolley 2009). Stranding data show that only 5% of porpoises live beyond 12 years (Lockyer & Kinze 

2003). Sexual maturity is reached late, at the age of 3 to 5 years (Sørensen & Kinze 1994; Adelung et al. 

1997; Benke et al. 1998; Lockyer & Kinze 2003). Based on this, it is estimated that a female with a longevity 

of about 10 to 12 years can deliver only 4 to 6 calves during its life span (Lockyer & Kinze 2003), which 

would only allow for slow recovery.  
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Monitoring Requirements 

This pre-core indicator and its threshold values are yet to be commonly agreed in HELCOM.  

The indictor is included as a test indicator for the purposes of the mid-2017 ‘State of the Baltic Sea’ report, 

and the results are to be considered as intermediate. 

Monitoring methodology 

Monitoring relevant to the indicator is described on a general level in the HELCOM Monitoring Manual in 

the sub-programme: Fisheries by-catch. 

Current national discard/by-catch monitoring programmes carried out under the EU data collection 

framework (DCF) do not target marine mammal and bird incidental by-catches. Monitoring under the EU 

council regulation 812/2004 protecting cetaceans against incidental by-catch (European Commission 2004) 

lays measures concerning incidental by-catches of cetaceans in fisheries using onboard observers but is 

limited to larger vessels and hence results in the lowest observer coverage of fisheries posing greatest 

threat to porpoises and seals in the Baltic Sea (ICES 2013a).  

Current monitoring 

No regular monitoring activities relevant to the indicator are currently carried out by HELCOM Contracting 

Parties (see HELCOM Monitoring Manual in the Monitoring Concept Table). 

Sub-programme: Fisheries by-catch 

Monitoring Concept Table 

All HELCOM Contracting Parties which are also EU Member States are obliged to carry out monitoring to 

provide estimates of population sizes in accordance with the requirements of the Habitats Directive and the 

Birds Directive.  

Contracting Parties currently do not comply with Article 12 Habitats Directive as there is no monitoring in 

place that gives information that serves the target that incidental capture and killing does not have a 

significant negative impact on the species. Even more, current monitoring practice led to the unsatisfactory 

situation that the extent of the incidental by-catch problem is still not known and as a consequence only 

minor conservation measures regarding incidental by-catch (such as the use of pingers in a small fraction of 

the fishing fleet) are implemented. Some countries have been engaged in developing monitoring based on 

onboard video cameras recently. To date, it is not clear if this work (from pilot studies) will be extended to 

a monitoring programme on an annual basis and a representative fraction of the fishing fleets. 

A monitoring programme is carried out under the EU Data Collection Framework (DCF). However, fishing 

métiers under DCF have been selected with respect to fishery data needs rather than bird and mammal 

incidental by-catch data needs. It is aimed at monitoring the selectivity of gears with respect to fish 

discarded and thus incidental by-catch of marine mammals and waterbirds are not even specifically 

addressed but rather recorded opportunistically at best. Only adding opportunistic incidental by-catch data 

to monitoring programmes focusing otherwise on size and (fish) species selectivity of certain fishing gears 

does not provide the needed data to enhance the confidence of the indicator. To some minor extent, 

waterbird incidental by-catch was monitored in Denmark, Germany, Poland and Sweden, while cetacean 

http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/fish-fisheries-and-shellfish/fisheries-bycatch
http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/fish-fisheries-and-shellfish/fisheries-bycatch
http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/fish-fisheries-and-shellfish/fisheries-bycatch
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incidental by-catch was monitored under DCF in Denmark, Germany, Latvia, Lithuania, Poland and Sweden 

(ICES 2013a). 

EU Regulation 812/2004 obliges Member States to monitor cetacean incidental by-catch in gillnets. It has 

been debated what gears are covered by the Regulation, as gear definitions were not formulated clearly 

enough for fisheries managers of some Member States (ICES 2010). This is why e.g. some Member States 

omitted monitoring of trammel nets (GTR) although it is known that porpoises are also by-caught in these 

nets (Pfander et al. 2012). Further, monitoring under Regulation 812/2004 is not suited to the data needs 

for this indicator or the original idea behind the Regulation because only vessels >15 m are covered by the 

observer programme and the majority of Baltic gillnet fisheries is carried out by small vessels which use the 

same gear. Vessels <15 m are allowed to set 9 km (vessel length <12 m) or even 21 km (vessel length >12 

m) of gillnets, respectively, illustrating the high risk of incidental by-catch even by small vessels.  

The Regulation also requires that Member States should design pilot schemes for small vessels; this has 

often not been done. The idea of scientific pilot studies is to give some indication on incidental by-catch 

numbers and provide information on what monitoring method might be suitable for small vessels, although 

cannot replace monitoring in this large fishing segment. 

Only very limited data are collected for protected waterbird taxa under DCF, and it is not possible to 

estimate effort or coverage. Besides national differences there are large differences in coverage between 

fishing métiers favouring larger vessels and mainly trawlers. As a result, there are no agreed numbers of by-

caught waterbirds and marine mammals for various types of fishing gear (mainly gillnets and entangling 

nets) in the Baltic Sea, because so far no adequate observer coverage has been achieved with existing 

monitoring programmes such as DCF and Regulation 812/2004. On the other hand, the results of pilot 

studies such as interviews are frequently questioned by fishermen and fisheries authorities. Especially in 

métiers which have been identified by pilot studies as fisheries with a high risk for mammal or bird 

incidental by-catch, monitoring is inadequate and a revision of existing monitoring programmes is urgently 

needed.  

 

Description of optimal monitoring 

Monitoring of by-caught marine mammals and waterbirds should enable the estimation of annual 

(seasonal) mortality from all kinds of specific fisheries to be compared to the population dynamics of the 

respective species. Besides effort and incidental by-catch data, data on population size and delineation of 

sub-populations is also required in order to relate incidental by-catch numbers to the adequate population 

unit. Monitoring results should not only address the problem of incidental by-catch in general, but should 

allow to quantify impacts in order to propose management measures such as (temporary) closures of 

specific fisheries or fishing areas. Optimal monitoring would therefore also provide reliable population size 

estimates for all species considered from the incidental by-catch perspective. 

The indicator requires estimates of population sizes for those species suffering from incidental by-catch. 

While such estimates are available for a number of marine mammals (especially seals) due to target-

oriented surveys, they are quite crude for most waterbird species, especially those wintering in offshore 

areas. Further, uncertainties in population estimates and incomplete knowledge on spatial and temporal 
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distribution patterns have to be addressed. Thus, internationally coordinated surveys need to be organized 

and should be embedded into the respective HELCOM abundance indicators. 

The species covered by the indicator are highly mobile and fishing methods differ between sub-regions or 

even on a local level. Due to the resulting variability in incidental by-catch risk, a regionally and fishing 

method differentiated métier monitoring approach that considers fishing activity per spatial unit is 

recommended. A By-catch Risk Approach (BRA) can be used to identify areas and fisheries that are likely to 

pose the greatest conservation threat to incidentally caught species, taking into account the uncertainty of 

their population structure. A BRA was initially developed for cetaceans at an ICES Workshop (ICES 2010). It 

can also help optimising different methods of monitoring. The BRA highlights areas where the greatest 

problems occur and enables educated fisheries management decisions such as proactive mitigation 

measures before incidental by-catches occur. This is especially important for the critically endangered Baltic 

Proper harbour porpoise population. 

Effort monitoring, as well as incidental by-catch monitoring, has to be carried out on a fine spatial scale in 

order to relate incidental by-catch to both fishing effort and abundance of mammals and birds. Fishing 

effort must be monitored in a meaningful parameter (length of nets * soak time instead of simply days at 

sea). The documentation of net length in the logbook (i.e. for vessels 10 m and longer) used is obligatory in 

EU fisheries since 2015 (EU Regulation of Implementation 2015/1962). Some national peculiarities apply. E. 

g. in Sweden, the coastal gillnet fishermen (vessels <8m in the Baltic marine region and <10m in the Atlantic 

marine region) are obliged to report their effort in meters*days for each gillnet type, mesh size and fishing 

location. Larger vessels are obliged to report number of nets, net length, and time for set and haul for each 

gillnet type, mesh size and fishing location. Since not all effort is recorded (small vessels, recreational net 

fisheries) and thus has to be estimated the uncertainty in the fishing effort estimates which underlie the 

incidental by-catch estimate needs then to be specified by adding a CV or 95 % confidence interval. 

Appropriate monitoring is needed, so as not to put more burden than necessary on fisheries from 

management measures to fulfil legal conservation obligations. Monitoring must be able to cover all 

fisheries and all kinds of vessels. A comprehensive monitoring would use on-board and off-board observers, 

onboard CCTV cameras (also called Remote Electronic Monitoring, REM, Kindt-Larsen et al. 2012), and 

possibly additional methods such as interviews (ICES 2013b). In some cases, such as in fisheries with small 

open boats, self-sampling may be a component of the monitoring programme, but data quality must be 

verified independently. 

Human observers are an important component to sample incidental by-catch and collect information on 

composition and number of incidental by-catch and to deliver specimen to the relevant authorities in order 

to conduct further examinations regarding age, sex, nutritional state, and injuries. In addition, stomach 

contents may help to identify in more detail the conflict between marine areas selected by fisheries and 

habitat demands of mammals and birds. Stranding networks can provide further incidental by-catch 

information if collected specimen are examined for net marks and previous injury which could have caused 

incidental by-catch. However, limitations in data quality have to be accounted for (e.g. beached bird 

surveys may indicate incidental by-catch but never give any information on the type of gear or nationality 

of the fishing vessel which caused the fatality). 

ICES (2013a) has addressed the question of whether it is possible to combine monitoring of protected and 

endangered species and discard sampling (which will be the main focus of fishery monitoring due to the 
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discard ban) in the same sampling scheme. However, it is unlikely that protected and endangered species 

will be kept on board or landed since this could infringe on existing national legislation of numerous 

Member States (ICES 2013a). As a minimum requirement, provisions must be taken that detailed, 

meaningful photographs of by-caught mammals and birds can be taken if landing is not possible. 

It is hoped for that the knowledge on incidental by-catch of waterbirds and marine mammals will greatly be 

improved once a suitable monitoring scheme is implemented on regional and national levels within the 

revised DCF, now termed EU Data Collection Multi-Annual Programme DC-MAP: The DC-MAP will guide 

future fishery monitoring and data collection within the EU, covering a broad range of objectives including 

the discard ban. It is crucial that in the regional implementation process an adequate sampling coverage 

plan is developed including mammal and waterbird incidental by-catch in all relevant fisheries (commercial, 

part-time and recreational) in the Baltic Sea including all vessel sizes. 

Further actions for optimizing electronic monitoring 

Pilot studies using cameras for monitoring harbour porpoise and bird incidental by-catch have shown that 

these have the potential to be a practical and economic tool for obtaining reliable incidental by-catch data. 

Further work is required to demonstrate the potential of the technique to perform consistently with regard 

to species identification and that all incidents are being detected (ICES 2013b). However, fishermen may 

reject these systems for personal reasons, hence research and international collaboration is needed on how 

to create a trustful attitude and to overcome personal reservations against onboard CCTV camera systems. 

A main drawback of the onboard camera monitoring of bird and mammal incidental by-catch is that a large 

footage has to be viewed to verify the data from fishermen's protocols. In order to further reduce costs of a 

monitoring programme based on video observation, it may be helpful to computerize the work and view 

only preselected footage. Thus, the development and validation of reliable automated recognition systems 

for onboard camera systems is desirable. 
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Data and updating 

This pre-core indicator and its threshold values are yet to be commonly agreed in HELCOM.  

The indictor is included as a test indicator for the purposes of the mid-2017 ‘State of the Baltic Sea’ report, 

and the results are to be considered as intermediate. 

Access and use 

The data and resulting data products (tables, figures and maps) available on the indicator web page can be 

used freely given that the source is cited. The indicator should be cited as following:  

HELCOM (2017) Number of drowned mammals and waterbirds in fishing gear. HELCOM core indicator 

report. Online. [Date Viewed], [Web link]. 

ISSN 2343-2543 

Metadata 

There is currently no source of monitoring data which specifically compiles and analyses the numbers of by-

caught waterbirds and marine mammals in a representative manner. Some information on harbour 

porpoise incidental by-catch is taken from the ICES WGBYC database (as presented in the reports ICES 

2015, 2016a) which is based on information in Reg. 812/2004 National Reports.  

Temporal coverage of monitoring data is poor. Some studies can be used for historical sporadic information 

on numbers of by-caught waterbirds and mammals. These sporadic data have a very poor spatial coverage 

(see map in Žydelis et al. 2009).  

In the BSAP, it was agreed to set up a reporting system and database for harbour porpoise incidental by-

catch which have not yet been developed.  
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Cumulative impact on benthic biotopes 

Key message 

 

The indicator is still under development and so far no status evaluation has been made. 

The status of benthic biotopes in the Baltic Sea is negatively affected by several human activities causing 
physical disturbance to the seafloor. This indicator evaluates the combined effect from several pressures on 
the benthic biotopes, as only studying single pressures in isolation does not provide an adequate evaluation 
of seafloor integrity. Dredging and deposition of dredged materials is the most severe pressure in most of 
the northern areas of the Baltic Sea. Especially in the southern areas of the Baltic Sea the benthic biotopes 
are severely affected by bottom-trawling activities. Bottom trawling causes long-lasting effects on biotopes 
dominated by long-lived benthic fauna. 

Reducing the physical pressure on benthic biotopes is one of the prerequisites for a healthy benthic 
environment with thriving communities and viable populations. This will subsequently contribute to 
reaching a good environmental status, also for other ecosystem components functionally connected to the 
benthos. 

Relevance of the core indicator 
The seafloor is inhabited by representatives of most known taxonomic groups on earth, more than even in 
rain forests. On a global scale, it supports a rich biodiversity including species, biotopes, marine landscapes 
and ecosystems. The seafloor is thus also structuring the marine landscapes of the Baltic Sea as the basis of 
the wide variety of species and biotopes found in this unique intracontinental brackish water sea. 



In addition to supporting a large range of biodiversity (i.e. ecosystem structure), the seafloor is also 
important for the ecosystem functioning of the marine environment. Organisms living on and in the 
seafloor are important as food sources for consumers in the pelagic realms and beyond, including fish, birds 
and mammals. Thus, it is an essential part of the total marine food web. The seafloor is also the living space 
of some life-stages of otherwise pelagic species, including resting stages of phytoplankton, and is therefore 
important for marine reproduction and hence the maintenance of biodiversity. Further, the seafloor 
sediments as parts of the biotopes play an important role in the cycles of (in)organic matter. Hence, 
without the integrity of the seafloor, the marine ecosystem as a whole will be severely altered and 
degraded. Adverse effects on the seafloor will also subsequently have an influence on other components of 
the marine ecosystem and the integrity of the seafloor is one of the cornerstones of a healthy marine 
ecosystem.  

Since human activities such as dredging or trawling are a major source of physical disturbance, they can 
lead to combined effects on the integrity of the seafloor. This indicator reflects the magnitude of those 
human pressures on the seafloor and its inhabitants (i.e. on the benthic biotopes) in terms of their 
potential effects (i.e. impacts on the marine ecosystem). 

Policy relevance of the core indicator 
 Primary importance Secondary importance 
BSAP 
Segment and 
Objective 

• Natural marine landscapes • Thriving and balanced communities of plants and 
animals 

• Viable populations of species 
MSFD  
Descriptors and 
Criteria 

6.1 Physical damage, having regard to 
substrate characteristics 
6.1.2 Extent of the seabed significantly 
affected by human activities for the 
different substrate types 

 

Other relevant legislation: EU Habitats Directive, EU Water Framework Directive 

The indicator concept follows the concept of the OSAPR BH3 indicator “physical damage” to a certain 
degree to ensure a harmonized approach to MSFD implementation. The OSPAR indicator is currently 
constrained to fishery pressure only, and as the HELCOM indicator also includes other pressures there are 
some clear differences. 
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Indicator concept 

Good Environmental Status 
No GES-boundary has yet been set for the cumulative impact on benthic biotopes. The concept is under 
development and presented in this current report below. 

As a provisional and conceptual boundary or target, a declining trend in the level of impact caused by the 
anthropogenic pressures (or the reverse of trend) can be used. This has also been proposed for the OSPAR 
BH3 indicator. However, it has been noted that this type of declining trend does not adequately evaluate 
the status of the environment. 

The concept behind setting a GES-boundary for cumulative impacts on benthic biotopes is that several 
pressures affect the integrity of biotopes at the same time and that the acceptable level needs to be 
considered jointly for all the pressures per benthic biotope based on the inherent sensitivity of the biotope 
to each pressure. When the cumulative pressure reaches the threshold level for the benthic biotopes 
resilience, the quality of the biotope will go into decline and the biotope may even disappear from an area. 
The GES-boundary needs to be at a level ensuring that long-term sustainable use of the marine resources 
(especially fish) will not compromise the overall good environmental status. Applying the precautionary 
principle, the boundary is proposed to be set at a lower (more conservative) level for biotopes known to 
perform important functions in the ecosystems (e.g. as spawning grounds) or if the biotope has already 
been identified as being threatened and declining (e.g. red-listed). 

The cumulative impacts are classified into four classes – very low, low, moderate and high. The boundary 
between low and moderate impacts is defined as a ‘significant impact’. The EU Habitats Directive classifies 
a biotope as being in ‘unfavourable – bad status’ when more than 25% of the biotope area has been 
significantly impacted. The GES-boundary for cumulative impact on a benthic biotope is assumed to include 
at most 15% of the biotope area being significantly impacted based on the above assumptions. This would 
still allow for some sustainable human use of the marine environment. 

The main difficulties in determining more specific GES-boundaries (ideally at the level of the individual 
impacts from the considered pressures) are the uncertainties in the utilised data and the assumptions 
behind the concept of the indicator. The GES-boundary is set based on the level of the pressures resulting 
from anthropogenic activities (e.g. the magnitude of bottom trawling allowed in time and space). It is thus 
linked to the threshold of a state change in the benthic biotopes (i.e. impact on the natural system) that the 
indicator concept is based on. The conversion from pressure to state change is based on various 
assumptions and simplifies the complex reaction of the individual species in the benthic community to only 
reflect the assumed effect on the benthic community as a whole. This results in a relatively high level of 
uncertainty of the final indicator score as several assumptions and approximations are needed. This is also 
one reason for using categories instead of numerical values in this stage of development. This uncertainty 
strikes through to the GES-boundary.  

Demersal trawling fishery 
Special attention needs to be given to fishery. HELCOM core indicators on fish (related toMSFD  D1/D3), 
namely Abundance of key fish species, Abundance of fish key functional groups, Proportion of large fish in 
the community, Abundance of sea trout spawners and parr, Abundance of salmon spawners and smolt are 
all related to the status of the indicator species populations, and in an indirect manner thus to fishing 



pressure. It must be assured that a good environmental status regarding fish species (and the 
corresponding remaining fishing pressure) is aligned with the GES-boundary for the cumulative impact 
indicator. If not, the situation may occur that D1/D3 indicators already signal good environmental status 
while D6 indicators do not, due to the use of a different level of fishing pressure that is not well-aligned 
across target setting in the core indicators. 

In the Baltic Sea trawling to harvest macroalge is also an activity that has an impact on the physical integrity 
of the seafloor in some specific locations mainly in Estonia. To ensure sustainable harvesting, the Estonian 
Ministry of Environment (?) issues harvesting permits within designated polygon-areas every second year. 
For these benthic biotopes, the environmental target is met when the harvesting is done according to the 
assigned permits. 

Dredging and disposal of dredged material 
The physical disturbance from dredging and deposition of dredged materials constitutes a significant 
pressure to benthic biotopes in all areas of the Baltic Sea. However, the pressure is most prominent in 
sheltered vegetated biotopes in the northern areas. In low-exposure areas dredging and depositing of 
dredged materials increases the rate of siltation which subsequently increases the impact on benthic 
biotopes dominated by vegetation as well as hard substrate biotopes. Currently, suitable models for 
siltation rates are not available to be readily incorporated into the cumulation estimates of the indicator, 
however they should be developed in the future. These models could provide quantitative data on 
threshold values for different biotopes that can be used to set the GES-boundary. 

Marine constructions 
Marine construction causes different types of pressure. In the construction phase of a project when the 
seafloor is potentially modified, the damage to benthic biotopes can be severe and spread over large areas. 
However, these disturbances are typically short in duration so the resulting effect over longer time is 
limited. On the other hand, large marine constructions may alter the conditions of the benthic biotopes 
with practically permanent low intensity pressure such as changing the hydrographical regime. Therefore, a 
GES-boundary cannot be given for this group of pressures as a whole but is dependent on the specific 
setting. 

 

Anthropogenic pressures linked to the indicator 
 

 Strong connection Secondary connection 
General Dredging and depositing of dredged material 

and fishing activities that damage the seafloor 
 

MSFD Annex 
III, Table 2 

Physical damage 
- trawling  
- sealing 

 

 

HELCOM completed a Red List assessment for Baltic Sea benthic biotopes, habitats and biotope complexes 
in 2013. For those benthic biotopes that had experienced, or were expected to experience in the future, a 
decline high enough to warrant a listing in the threat categories, were further considered to identify the 



major cause of decline. The threats were categorized and the main threat categories causing physical 
damage to benthic biotopes were ‘Fishing’, ‘Construction’ and ‘Mining and quarrying’, additional ones that 
may cause physical damage included ‘Tourism’, ‘Water traffic’ and ‘Ditching’ (HELCOM 2013a)’. 

This HELCOM indicator is structured around these identified main threat categories known to have 
impacted benthic biotopes severely through physical damage on a larger than local scale (ideally impacting 
on a sub-regional to WFD water body scale). The threat categories can be regarded as sectors (or drivers) of 
human activities. Following the DPSIR framework the main actual human activities (D) have been identified 
that are connected to the threat categories. From these, the major pressures (P) were identified that will 
subsequently emerge. This resulted in the following list of 7 activities and 6 pressures that cumulatively will 
be responsible for the major part of the impacts on benthic biotopes. Every pressure is assigned to apply to 
either the habitat or biotope level (or both). Table 1 summarizes the relationships of threat category, 
human activities and the subsequent pressures. 

Table 1 Pressures considered in the indicator and their relation to human activities and target components. 

Threat category Human activity Pressures Target components 

Construction/Mining Dredging and sand 
extraction 

Habitat loss Habitat & biotope 

Siltation Habitat & biotope 

Disposal of dredged 
matter 

Suspended sediments Habitat & biotope 

Sedimentation Habitat & biotope 

Construction Bridges, oil rigs and 
coastal dams 

Habitat loss Habitat & biotope 

Coastal erosion defence 
structures 

Habitat loss Habitat & biotope 

Cables and pipelines Habitat loss Habitat & biotope 

Wind farms Habitat loss Habitat & biotope 

Fishing Demersal trawling 
fishery 

Abrasion Habitat & biotope 

Extraction of organisms Biotope 

 

Other pressures from various human activities are ignored here. E.g., shipping in shallow water (< 15 m) 
and the subsequent pressure of siltation is ignored here, since it is local and small scale and therefore will 
typically not contribute significantly to the impact of the larger sub-regional scale or WFD water body scale. 
Oxygen deficiency as a pressure is a secondary effect caused by e.g. eutrophication. It is not a physical 
pressure and thus is not considered directly. However, this pressure can have a negative impact on benthic 
biotopes and has an influence on the sensitivity of certain biotopes against other subsequent or 
simultaneous physical pressure. Therefore, when determining the sensitivities of the biotopes against the 
physical pressures, the pre-existing pressure (and potential damage) from oxygen deficiency, where known 
in the Baltic Sea, is accounted for in the assessment protocol. 

 



Assessment protocol 

General process 
In general, a biotope map with sensitivity information will be evaluated against the individual pressure 
maps (using the magnitude of pressure) separately. This results in a set of maps with potential impacts on 
the benthic biotopes. The different impact maps will then subsequently be cumulated using a hierarchical 
approach. Currently, the underlying data do not allow to represent the indicator using exact numerical 
values. Until this is possible a more descriptive approach can be applied. 

The process of determination of the cumulative impact on benthic biotopes is done spatially using raster 
data and GIS software. This can be the commercial ESRI ArcGIS software (version 9 or higher) with the 
Spatial Analyst extension or the free QGIS software. 

All data layers need to be in raster format, or converted to raster format from vector data (e.g. polygons). 
The cell width of the raster cells can vary, depending on the spatial scale and purpose of the assessment 
and the availability and scale of the underlying data. Ideally, the spatial resolution of the pressure data 
should correspond to the resolution of the given biotope map. During CORESET I a cell size of 267 m by 
267 m was used. The “BALANCE Benthic Marine Landscapes” (provided by HELCOM Maps & Data Service) 
uses a cell size of 200 m. On the other hand, distribution maps of HELCOM Red List species use a cell size of 
10 km. 

The biotope map 
The basis is formed by a Baltic-wide biotope map, including special biotopes (e.g. the ones protected under 
the Habitats Directive) alongside the common and widespread ones. 

EU criterion 6.1 refers to substrate characteristics as seafloor substrates structuring the benthic habitats 
(European Commission 2010). As such, the current habitat map from EUSeaMap used by Korpinen et al. 
(2013) can still be used. The map is, however, using a large scale and is not well-suited for the Baltic Sea. 
Furthermore, it does not address biotopes since it disregards living components. In order to improve on 
these existing data, a biotope map based on the HELCOM HUB classification system should be used for 
maximum compatibility with other HELCOM work feeding into this indicator. Level 3 of the HELCOM HUB 
classification delineates habitats, while the levels 4–6 describe biotopes. Thus, level 4 would be the minimal 
level to be used. Ideally, the indicator would use the same data basis as utilized by related core indicators 
such as the indicator ”Distribution, pattern and extent benthic biotopes”. This would add to the coherence 
of the set of core indicators and consecutive thematic assessments to be made based on the indicators. 

Regardless of the classification system used and the base data, every biotope in the map is then to be 
assigned a sensitivity against each of the considered pressures. This inherent biotope sensitivity is possibly 
increased by another data layer containing areas of oxygen depletion. The sensitivity of the biotopes is 
composed of the overall intolerance of their benthic communities against the pressures and according to 
the recovery time from destruction (habitat loss) and disturbance (possibly up to loss of function). The 
resulting sensitivity value is then classified using an intersection matrix (Table 2) adapted and modified 
from (BioConsult 2013) in order to be compatible to the classification used in the BSPI (HELCOM 2010). 



Table 2 Intersection matrix when combining recovery time from and intolerance towards pressures into the sensitivity 
of a benthic biotope. 

Sensitivity 
intersection matrix 

Recovery time 

long 
(> 10 years) 

moderate 
(5–10 years) 

short 
(1–5 years) 

very short 
(<1 year) 

in
to

le
ra

nc
e 

high High High Moderate Moderate 

moderate High Moderate Moderate Low 

low Moderate Moderate Low Very low 

very low Moderate Low Very low Very low 

 

The pressure maps 
The individual pressures must be present as separate data layers and the pressures should be quantified 
regarding the magnitude of pressure. The magnitude is a function of pressure frequency, intensity, range 
and duration.  

• Frequency – (number of events per time) one factor of the magnitude of pressure since it is 
typically directly coupled with the magnitude 

• Intensity – (strength, concentration, power) another factor of magnitude of pressure since it is 
typically directly coupled with the magnitude 

• Range – (amount of raster cells and their spatial distribution) contained in raster data but without 
temporal component (only some kind of maximum or average range) 

• Duration – length of the events, determining the possibility of recovery together with the 
frequency, can realistically only be adequately considered using dynamic models 

All these parameters vary in time and in space and make it a complex task to quantify the magnitude when 
it is applied to derive impacts on benthic biotopes. This is because a pressure is typically dynamically 
changing and the resulting impact is not a static status reached linearly after a pressure ceases. In every 
phase with a ceasing pressure, recovery of the organisms and their environment may take place and shift 
the starting level for the following pressure event. It is impossible to reflect this complexity without 
dynamic modelling of all involved processes. Therefore, only the most important parameters are used in 
this indicator in order to derive the magnitude of pressure per raster cell and per pressure: frequency and 
intensity. This simplified approach, however, is only meaningful when the raster cell size of the pressure 
layer is smaller than the range of the pressure. In this case, it is even possible to support different 
magnitudes with increasing distance from some pressure source. If the raster cell size is larger than the 
range of the pressure, a larger area will be assigned the pressure than actually is affected, resulting in an 
overestimation of the pressure and subsequently also the potential impact. In this case, an additional factor 
for determination of the magnitude should be included: the percentage of the cell size exposed to the 
pressure (as also proposed for the OSPAR BH3 indicator). If this parameter is unknown, the intensity cannot 
be derived and only the frequency is used, leading to an increased uncertainty in the final assessment. 

In order to be able to intersect the magnitude of pressure with the sensitivity of the benthic biotopes, both 
factors must work on the same numerical scale. While the sensitivity scale is a relative scale common for all 
benthic biotopes, the intensities of the pressures are so different in nature that a common scale needs to 
be defined. The pressure scale is ranging from 0 to 1: 



• Value of 0: no pressure 
• Value of 1: intensity leads to loss of function or loss of biotope (for the most tolerant biotope) 

For each of the considered pressures, a specific intensity will result in the loss of function (e.g. a pressure of 
sedimentation with a height of 1 m from the activity “Disposal of dredged matter”). In order to be 
comparable, the intensity must be specified against the same biotope (i.e. against the same relative 
sensitivity) across all pressures. 

The pressure frequency is independent of the biotope sensitivity and can be classified in absolute values. 
The resulting matrix to derive magnitude of pressure is shown in Table 3. 

Table 3 Intersection matrix when combining pressure frequency and intensity into overall magnitude of pressure. The 
frequency categories are adapted from BioConsult (2013), the intensity scale pragmatically divided into four classes. 

Magnitude of 
pressure intersection 

matrix 

Frequency 

persistent 
(more than three times 
per year or permanent) 

frequent 
(two to three times 

per year) 

regular 
(once per year) 

occasional 
(less than once per 

year) 

In
te

ns
ity

 

0.75–1 High High Moderate Moderate 

0.5–0.75 High Moderate Moderate Low 

0.25–0.5 Moderate Moderate Low Very low 

0–0.25 Moderate Low Very low Very low 

 

While some pressures are available as numerical data that allow for the direct quantification of the 
intensity of the pressure, others might only be available in terms of presence data. In order to use presence 
data for pressures, a quantification of these data using typical values found in literature or by empirical 
expert judgement is needed. For this purpose, the original weighting factors (Korpinen et al. 2013) might be 
utilized in a modified way. Several of the data layers are only available as point data, e.g. giving the amount 
of dredged or disposed material in tonnes but without spatial extent, intensity, duration or frequency. In 
order to use this kind of data, suitable values for those missing properties need to be found. 

The oxygen depletion map 
Biotopes that are frequently affected by oxygen depletion, have a higher sensitivity against further 
deterioration, because they already are under a certain physiological stress and may even have been 
impacted already. In order to account for this, it must be known where the areas of oxygen depletion are 
located. Within the HELCOM 2007–2011 assessment, a data layer is available on the oxygen status that is 
suitable for this purpose (published through the HELCOM Data & Map Service, see Figure 1). As a first 
approximation, the area being regarded as sub-GES in terms of oxygen status will be used to increase the 
underlying biotopes’ sensitivity by one class, if not already classified as ’high’. In a later stage, actual oxygen 
concentrations and the duration of phases with oxygen depletion may enable a more differentiated 
approach.  



 

Figure 1 Oxygen status of the Baltic Sea 2007–2011. Red area denotes a sub-GES status. 

 

The intersection process for impact determination 
In a first step, before the cumulation can take place, the biotope sensitivity is intersected with the oxygen 
depletion data (see previous subsection). The resulting sensitivity category is subsequently intersected with 
the magnitude of pressure from each pressure (separately), resulting in one map of potential impact per 
pressure (Table 4). Since both sensitivity and magnitude of pressure are ordinal variables (i.e. categorical 
variables with a specific ordering) no meaningful arithmetical operations can be done with them. Just as the 
derivation of sensitivity of biotopes and magnitude of pressure themselves, the intersection of these two 
must be done using a matrix. This matrix converts pressure into potential impact using biotope sensitivity 
and is the replacement of the original weighting factors used by Korpinen et al. (2013). 

Table 4 Intersection matrix to combine magnitude of pressure and biotope sensitivity to potential impact on the 
benthic biotopes. 

Impact intersection 
matrix 

Magnitude of pressure 

High Moderate Low Very low 

Se
ns

iti
vi

ty
 

High High High Moderate Moderate 

Moderate High Moderate Moderate Low 

Low Moderate Moderate Low Very low 

Very low Moderate Low Very low Very low 

 

This matrix is in essence an expansion of the original impact score from the CORESET I project (Figure 2). 
While the original version used three impact classes and one non-impact class, the new matrix expands this 



to four impact classes, assuming that any of the physical pressures result in an impact and there are no 
non-impact-pressures evaluated using this indicator. No impact outcomes are only considered in places 
where all considered pressures are absent. 

 

Figure 2 Impact score values used in CORESET I project. 

 

The cumulation process 
The cumulation process is the last step in the calculation of the indicator. This is done using a hierarchical 
approach. In order for the impact to cumulate, the effects of the pressures need to act on the same area 
and at the same time or at least within the recovery time of the biotope since the last pressure event (as 
described in Table 2). Overlap in space (area) will automatically be handled when spatially intersecting the 
impact layers. Overlap in time cannot be seen from the impact categories. For simplicity and to use a 
conservative approach, it is assumed that all assessed pressures do overlap when data from the same year 
are used or when the pressure is not just occasional (as defined in Table 3). 

The following rules are applied for the cumulation process: 

1. If one of the cumulating impacts is caused by habitat loss, the cumulative impact has the same 
category as the pressure leading to the habitat loss 

2. If one of the impacts is “High”, the cumulative impact is also “High” 
3. In all other cases, the cumulative impact is done using the instructions in Table 5 

Note, that three separate impacts are cumulated by first intersecting two of them and then applying the 
matrix again with the cumulative class and the third impact class. As an example, the three impacts “very 
low”, “low” and “moderate” will always cumulate to “high”, regardless of the order the cumulation is 
applied.  

Table 5 Resulting cumulative impact when any two separate impacts are cumulatively intersected. 

Cumulation matrix 
Impact 2 

Moderate Low Very low 

Im
pa

ct
 1

 Moderate High   

Low High Low  

Very low Moderate Low Very low 

 

These cumulation rules are specified such, that low and very low impacts together do not escalate to the 
next higher impact class (sort of additive cumulation) since the assumption is that such impacts do not 
typically interfere with each other and produce multiplicative effects. Moderate impacts, however, may 



escalate to high impact when cumulated, since these already are regarded as “significant” state changes 
and the risk of multiplicative (synergistic) effects is high. Antagonistic cumulation is regarded as not being a 
relevant option for this indicator where different pressure layers are evaluated. 

The resulting cumulative impact maps are hence very similar in nature to the ones produced during 
CORESET I. They will show areas without any impact where there are no pressures present and show four 
different levels of cumulative impact (instead of three in CORESET I) in the other areas. 

Relevance of the indicator 

Policy Relevance 
The indicator primarily targets MSFD descriptor 6 (Seafloor integrity). It is aiming at the effect of human 
activities on the seafloor and thus mainly implements GES indicator 6.1.2 (Extent of the seabed significantly 
affected by human activities for the different substrate types) under GES criterion 6.1 (Physical damage, 
having regard to substrate characteristics) (HELCOM 2010a). As a secondary outcome, the indicator also 
gives information on GES criterion 1.6 (Habitat condition) under MSFD descriptor 1 (Biological diversity) 
since the resulting indicator value reflects the state of the individual habitats as a result of the considered 
pressures. Note that the term “habitat” for GES criterion 1.6 in descriptor 1 of the EU Commission Decision 
2010/477/EU (European Commission 2010) is to be interpreted as biotope, i.e. the physical habitat (abiotic 
environmental factors) including the associated biocenosis (Cochrane et al. 2010, Olenin & Ducrotoy 2006) 
which in this case means the benthic communities inhabiting the substrates. In HELCOM core indicators, 
benthic biotopes are defined using the HELCOM HUB classification system (HELCOM 2013b) and this system 
uses the same definition. 

The HELCOM indicator reflects the pressures from physical damage in the form of the altered 
environmental state (in short: state change) resulting from the respective pressures. Thus, on one hand the 
indicator represents the current state of the benthic biotope (GES criterion 1.6) and on the other hand the 
direct relation to the current level of physical pressures (GES criterion 6.1). Although the wording of GES 
indicator 6.1.2 suggests an assessment based on abiotic data (seabed, substrate types), this must be 
interpreted as comprising biotopes since the Task Group Report on descriptor 6 explicitly defined ’seafloor’ 
as both the abiotic substrate and the biotic components inhabiting them (Rice et al. 2010).  

In terms of HELCOM, the indicator targets the ecological objective ‘Natural marine landscapes’ of the BSAP 
(HELCOM 2012, Korpinen et al. 2013) in accordance with the Convention on Biological Diversity (CBD). This 
is also the foundation of the other two ecological objectives in the BSAP: ’thriving and balanced 
communities of plants and animals’ as well as ’viable populations of species’. 

’Marine landscapes’ in this context refer to the HELCOM interpretation of the original term ’seascape’ and 
also includes biotic components (see HELCOM BALANCE project). 

Role of physical damage on benthic biotopes 
In the Baltic Sea, the sedimentary seafloor habitats provide the major part of the substrate to settle on for 
organisms not having their complete lifecycle in the water column (holoplankton). This includes all 
meroplanktic lifeforms and all pure benthic organisms. Since the meroplanktic species comprise the major 
part of the organisms inhabiting the benthic biotopes, there is a tight functional coupling of the benthic and 
planktonic environment. Many species within the higher trophic levels of the marine food web depend on 



benthic organisms as a food source, either directly (benthic feeding) or indirectly by feeding on the 
planktonic stages of benthic organisms. Benthic biotopes also provide living space enabling organisms to 
find shelter. In addition, the benthic environment is the only marine ecosystem that has habitat-forming 
species which can themselves form biogenic benthic habitats, at the same time being part of the resulting 
biotopes. 

  



Results and confidence 

Biotope map 
HELCOM CPs are now expected to be in a position where mapping activities could be pulled together into a 
commonly agreed seascape-map to form the basis for indicator-based evaluations. This is on the agenda for 
the May 2015 meeting of HELCOM State & Conservation. The base biotope map could be developed to 
document e.g. HELCOM HUB level 5 (substrate+vegetation/zoobenthos). The same map would be used in 
the indicator “Distribution, pattern and extent of benthic biotopes”. 

The current availability of spatial information on benthic biotopes is scattered. Mapping activities of 
seafloor substrates are typically carried out on a decadal scale by national geological institutes, however 
the coverage of the biotic components that define a biotope are rarely monitored for purposes of showing 
the spatial coverage. More and more areas are currently being mapped in order to display the spatial 
distribution of biotopes giving cause to assume that the confidence of estimates of cumulative effects on 
benthic biotopes will improve in the future. Different Baltic countries are currently undertaking mapping 
effort. 

Pressure maps 

Pressures from demersal trawling fishery 
During CORESET I, maps were used based on landings of fish in specific ICES rectangles. These data are very 
large scale (30 nautical miles in north-south direction and approximately the same in east-west direction) 
and landings data are not well correlated to the physical pressure of the trawling gear. To overcome this, 
VMS data (vessel monitoring system) need to be used. Currently, analysis based on a data call from 
HELCOM is being prepared, where ICES (Working Group on Spatial Fisheries Data – WGSFD) is establishing 
common processing routines to offer VMS data for both OSPAR and HELCOM for maximum comparability. 
These will also be used in the OSAPR BH3 indicator. Examples of how these maps could look like are given 
in Figure 3. 



 

Figure 3 Danish cod fishing fleets trawling intensity in 2013 by quarters (preliminary data, copied from ICES WGBFAS 
report 2014). 

It is important to note that the pressure from fishery must include fishing gear as a parameter to derive the 
intensity of the pressure. The development of gear that is less damaging to the seafloor is one of the 
measures taken within the MSFD context. When such gear is used the result is a lower pressure intensity 
and this must be reflected in the indicator. 

Pressures from dredging and disposal of dredged material 
Data on reported sites for dredging and disposal of dredged material is available via the HELCOM Data & 
Maps Service (see Figure 4). The data source is point data but these can be expanded to raster data using 
sensible values for the range of the resulting pressures. 



 

Figure 4 Reported sites (preliminary) for disposal of dredged materials (left) and reported dredging sites (right) 
compiled based on data from 2010. 

HELCOM adopted the recommendation 36/2 Management of dredged material in March 2015. The 
recommendation warrants more detailed reporting that is to provide a higher data quality in the HELCOM 
database or dredging and deposition of dredged materials. Data from 2012 is expected to be available as a 
spatial pressure layer soon based mainly on the old reporting recommendations, however some CPs have 
already reported using the new reporting format. All CPs are expected to report according to the new 
reporting format in October of 2015, thus a high quality spatial pressure layer based on 2014 data should 
become available in early 2016. 

Pressures from marine constructions 
Data layers for marine constructions (bridges, oil rigs, coastal erosion defence structures, cables and 
pipelines, wind farms) are already available via the HELCOM Data & Maps Service (Figure 5). The data 
provide the geographical location as point data but not the actual spatial extent of the structures. It must 
still be determined which data or literature sources are used in order to produce a pressure map from 
these data.  

http://helcom.fi/Recommendations/Rec%2036-2.pdf


 

Figure 5 Data for marine constructions from the HELCOM Data & Maps Service. 

 

Confidence of indicator status  
The current confidence of the indicator evaluation is low.  

The main cause for the low confidence is the lack of a commonly agreed benthic biotope map detailing the 
exact distribution of the considered biotopes. A detailed and commonly agreed map is needed for the 
estimates of the proportion of the benthic biotope having been affected by a pressure to become more 
accurate.  

  



Monitoring requirements 

Monitoring methodology 
In general it is not expected that specific monitoring will be needed for the indicator.  

The evaluation relies on data gathered from existing sources, e.g. VMS data, shipping traffic data and data 
giving details on other human activities such as footprint from constructions, coastal erosion defence 
structures, cables and pipelines, wind farms etc. 

Monitoring related to the benthic biotopes is described on a general level in the HELCOM Monitoring 
Manual under the programme topic: Seabed habitat distribution and extent.  

Description of optimal monitoring 
Optimal monitoring resulting in optimal spatial information relevant for the indicator is mainly connected 
to the requirements for spatial and temporal resolution in the spatial information. The lack of benthic 
biotope monitoring activities specifically designed to follow the trends in spatial distribution and pattern is 
a clear issue where improved monitoring activities would improve the evaluations provided by the core 
indicator. This same need for improved coverage of monitoring benthic biotopes is also outlined in the core 
indicator ‘Distribution, pattern and extent of benthic biotopes’. 

Current monitoring 
All HELCOM Contracting Parties have carried out some mapping activities of relevance for compiling a 
benthic biotope map needed for the indicator. Monitoring of dredging and deposition of dredged material 
is also carried out in all Contracting Parties. VMS reporting is currently done by all Contracting Parties 
though ICES. 

http://helcom.fi/action-areas/monitoring-and-assessment/monitoring-manual/seabed-habitat-distribution-and-extent/


Description of data and up-dating 

Metadata 
Most of the data to be used in the indicator will come from the HELCOM Data & Maps Service 
at http://maps.helcom.fi/website/mapservice/index.html. Some of the background data used in the 
HELCOM BSPI may also be incorporated.  

VMS data 
The pressure from demersal trawling fishery is represented in the indicator by using VMS data. The 
advantage over landings data is that VMS data enable the mapping of the actual track on which the fishing 
gear has been used while landings data only give a very rough estimate of the actual physical pressure and 
disregard the different gear that might have been used. 

The VMS data is obtained though data calls coordinated by ICES. The data is stored and complied by ICES 
and made available for use by HELCOM. VMS data is divided by gear type including trawls such as: 

• OT – Otter trawl (not specified) 
• OTB – Otter trawls (side and stern trawls) 
• OTT – Otter twin trawl 
• PTB – Pair trawl 
• TB – Bottom trawls (not specified) 
• TBN – Nephrops trawl 
• TBS – Shrimp trawl 
• TBB – Beam trawl 

The ICES Working Group on Spatial Fisheries Data (WGSFD) analyses the fisheries data (also logbook data 
for fishery not covered by VMS data) to develop evaluations of the pressure on the seafloor for the 
northeast Atlantic and to a lesser extent for the Baltic Sea. For more details see the ICES WGSFD Report 
2014 from June 2014. 

 

Arrangements for updating the indicator 
Updating of the indicator will require different efforts for the separate spatial information layers included. 
It is foreseen that the benthic biotope map forming the basis of the indicator will not be up-dated very 
regularly as the map is to be based on national mapping activities carried out at long intervals. 

Annual up-dates of the pressure from dredging and dumping reported to the HELCOM database can be 
carried out by the Secretariat after the annual reporting dead line in October. Of course, this depends on 
the national reporting of VMS data to ICES with the aim to make the information available for 
environmental decision-making in HELCOM. A data call was made in 2014 to collect data stemming from 
2013 as well as to improve the quality of the previous dataset. The frequency of reporting in the long-term 
is expected to become clearer in coming years. Based on the reporting frequency, a suitable updating 
frequency of the spatial pressure layer in the indicator will be determined.  

http://maps.helcom.fi/website/mapservice/index.html


There is no clear expert group/network within HELCOM that could be tasked with compiling the updated 
pressure layers and carrying out the cumulation calculations. The HELCOM WG Pressure carries the main 
responsibility for the dredging and dumping activities, and one option could be to develop an expert 
network under WG Pressure to carry out the task in cooperation with the relevant groups in HELCOM 
dealing with fisheries and spatial planning issues. 
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