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Document title Review of synopses on potential new actions for the updated BSAP 
Code 3-2 Add. 1 
Category CMNT 
Agenda Item 3 – Implementation and update of the Baltic Sea Action Plan 
Submission date 3.3.2020 
Submitted by Secretariat 

 

Background 
In addition to the synopses on potential new measures and actions for the updated Baltic Sea Action Plan set 
out in document 3-2, a number of new proposals of relevance for the Fish Group has been submitted to the 
Secretariat. More information can be found attached to this document. 

 

Action requested 
The Meeting is invited to consider the information and undertake a technical review of the synopses based 
on the common guidance. 

  



FISH-M 7-2020, 3-2 Add.1 
 

 

Page 2 of 12 
 

Seven additional proposals relevant for the Fish Group 
In the proposal on “Measures related to restoration of coastal habitats”, actions nr 8 and 12 are considered 
to be of most relevance for the Fish Group. For ease of reference they are copied below. All proposals on 
measures on restoration of coastal habitats can be found via this link. 

 

Title  Submitted by Considered also by 
Working Group 

Measures related to restoration of coastal habitats: 
 

1) Restoration of eelgrass, Zostera marina 
2) Restoration of soft bottom macrophytes (other 

than eelgrass)  
3) Restoration of brown macroalgae, mainly Fucus 

vesiculosus 
4) Restoration of blue mussel reefs 
5) Restoration of stony reefs 
6) Restoration of soft bottoms free of vegetation 
7) Restoration of coastal wetlands  
8) Strengthening piscivorous fish to rehabilitate 

coastal ecosystem function 
9) Reducing nutrient loading by farming and 

harvesting blue mussels 
10) Rehabilitation of hypoxic areas by oxygen 

pumping 
11) Reducing internal phosphorus loads by metal 

bounding 
12) Biomanipulation to remove cyprinds and 

sticklebacks and rehabilitate coastal ecosystem 
function 

13) Rehabilitation of anoxic, nutrient rich or polluted 
sediments by removal or coverage 

14) Rehabilitation of hard bottoms by establishment 
of artificial reefs 

15) Protection of habitats 
16) Follow-up and knowledge sharing  

SLU Aqua, Sweden State&Conservation 

 

Title 
8. Strengthening piscivorous fish to rehabilitate coastal ecosystem functioning 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Protection of shallow coastal environments, applying fishing and boating regulations, restocking, stock 
enhancements, controlling seals and cormorants, etc. in order to restore populations of predatory fish. 
Activity:  
This refers to past activities leading to loss of functions such as natural spawning habitats. 
Land claim 
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)  
Coastal defence and flood protection (seawalls, flood protection) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational) 

https://portal.helcom.fi/workspaces/BSAP%20UP%20NEW%20ACTIONS-183/Shared%20Documents/Synopses%20-%20proposals%20received/Measures%20related%20to%20restoration%20of%20coastal%20habitats.pdf
https://portal.helcom.fi/workspaces/BSAP%20UP%20NEW%20ACTIONS-183/Shared%20Documents/Synopses%20-%20proposals%20received/Measures%20related%20to%20restoration%20of%20coastal%20habitats.pdf


FISH-M 7-2020, 3-2 Add.1 
 

 

Page 3 of 12 
 

Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  
Aquaculture – marine, including infrastructure 
Agriculture 
Forestry  
Pressure: 
Loss of, or change to, natural biological communities due to cultivation of animal or plant species 
Disturbance of species: Visual, presence, boating, recreational activities, above-water noise 
Disturbance of species: Other (e.g. barriers, collission) 
Extraction of target fish and shellfish species and incidental fish catches 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
Input of organic matter — diffuse sources and point sources 
Input of anthropogenic sound (impulsive, continuous) 
Input of other forms of energy (including electromagnetic fields, light and heat) 
State: 
The measures are undertaken to counteract decreased abundance and size of predatory fish which are 
present at a Baltic Sea wide scale. 
Fish 
Extent of impact: 
The positive impacts are mainly local, within coastal areas, but with a potential for positive basin-wide 
effects. 

Effectiveness of measure 
The goals are strengthened populations of predatory fish and of large individuals, which may also relieve 
eutrophication symptoms and serve to strengthen habitats through re-establisment of trophic control 
(see e.g. Östman et al. 2016 and references therein). Several measures can be considered out of which 
not all have been rigorously tested. For example, fisheries no-take areas can lead to strengthened 
populations of predatory fish (Egriell et al. 2007, Wikström et al. 2016, Bergström et al. 2019). 
Cost, cost-effectiveness of measure: 
Costs for protection measures by creating no-take areas are very low. Principally they can be established 
more or less for free unless bought land and water areas are included or some compensation fees need 
to be paid to former users. 
Feasibility: 
Highly feasible in combination with fisheries management 
Follow-up of measure: 
- 
Background material: 
- 

References 
Bergström, L., Karlsson, M., Bergström, U., Pihl, L., Kraufvelin, P., 2019. Relative impacts of fishing and 

eutrophication on coastal fish assessed by comparing a no-take area with an environmental 
gradient. Ambio 48:565-579. 

Egriell, N., Ulmestrand, M., Andersson, J., Gustavsson, B., Lundälv, T., Erlandsson, C., Jonsson, L., 
Åhsberg, T., 2007. Hummerrevsprojektet, slutrapport 2007. Konstgjorda rev i Göteborgs 
skärgård (år 2002–2007). Länsstyrelsen i Västra Götalands län. Rapport 2007:40, 128. (In 
Swedish). 

Wikström, A., Sundqvist, F., Ulmestrand, M., Wennhage, H., Bergström, U., 2016. Ett fiskefritt område för 
skydd av hummer och rovfisk i Göteborgs skärgård. S. 159-180 i: Bergström m.fl. 2016. 
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Ekologiska effekter av fiskefria områden i Sveriges kust- och havsområden. Aqua reports 
2016:20, Institutionen för akvatiska resurser, Sveriges lantbruksuniversitet, Öregrund. (In 
Swedish). 

Östman, Ö., Eklöf, J., Eriksson, B.K., Olsson, J., Moksnes, P.-O., Bergström, U., 2016. Top-down control as 
important as nutrient enrichment for eutrophication effects in North Atlantic coastal 
ecosystems. J Appl Ecol 53:1138-1147. 

Title 
12. Biomanipulation to remove cyprinids and sticklebacks and rehabilitate coastal ecosystem 

functioning 
Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden; HELCOM ACTION 

Description of measure 
Biomanipulation through fisheries targeting mesopredators as cyprinids or sticklebacks aims at re-
establishing or affecting trophic structures in ecosystems where these have been altered. The alterations 
may for example be due to overfishing of large predatory fish, eutrophication or beneficial conditions for 
mesopredators and lead to a dominance of mesopredators (i.e. small predators in the food web) such as 
cyprinids and stickleback in the Baltic Sea and wrasses, shore crabs and black goby in Kattegat. The 
measure can also be undertaken to reduce the amount of nutrients. Biomanipulation of planktivorous 
fish has been tested as a restoration method in lakes (Hansson et al. 1998, Lammens 2001, Mehner et al. 
2004), but biomanipulation is a relatively untested measure in marine systems (but see Jokinen & 
Reinikainen 2011, Sandström 2011, https://johnnurmisensaatio.fi/en/projects/local-fishing-project/). On 
a general level, enhancing trophic regulation in coastal fish populations has been suggested as a 
potential measure for essential seagrass and seaweed areas of the Baltic Sea (Östman et al. 2016). 
Activity:  
Not applicable  
Pressure: 
Extraction of target fish and shellfish species and incidental fish catches 
Changes to hydrological conditions 
Input of nitrogen 
Input of phosphorous 
State: 
Changed trophic structures call for measures to reduce the amount of mesopredators in the ecosystem. 
Eutrophication of coastal water bodies calls for measures targeting internal nutrient loading and 
excessive nutrients available in the water column. 
Fish 
Pelagic habitats 
Seabed habitats 
Extent of impact: 
Mainly local and within coastal waters, but possibly some impacts could be achieved at the sub-basin 
level.  

Effectiveness of measure 
Biomanipulation measures could be undertaken to counteract increased eutrophication symptoms and 
problems with trophic cascade effects (Östman et al. 2016). Biomanipulation by removing sticklebacks 
(http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-
storspigg-i-bottenviken), for instance, could provide positive effects both through the trophic regulation 
of filamentous algae and decreased stickleback predation on the egg and larvae of predatory fish, 
although this has not been tested (Byström et al. 2015, Bergström et al. 2015). Biomanipulation targeting 
cyprinids is another alternative and this has been tested in Finland, however, without much success with 

https://johnnurmisensaatio.fi/en/projects/local-fishing-project/
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regard to a decrease in total biomass of bream nor as improved water quality (Jokinen & Reinikainen 
2011). 
 
As biomanipulation of ecosystems is very complicated with high risk of of failures, the effects and 
possible successes are hard to perceive. Therefore, methods for biomanipulation, if they are considered 
relevant, should first be tested at a very small local scales. A positive side-effect of targeted 
biomanipulation would be that nitrogen and phosphorus also are removed from the ecosystem together 
with the caught fish (Hjerne & Hansson 2002). Biomanipulation through targeted fisheries is one of the 
few methods available that are capable of direct removal of nutrients already present in the marine 
ecosystem. 
Cost, cost-effectiveness of measure: 
There is a general lack of details with regard to biomanipulation costs for Baltic Sea fish, but Sandström 
(2011) reported a cost of 160 euro per kg P in their biomanipulation study of cyprinid fishing in 
Östhammar, eastern Sweden. For the cyprinid fishing in the Archipelago Sea in Finland, it is estimated 
that 8 tonnes of phosphorus can be recycled from the sea on a yearly basis 
(https://johnnurmisensaatio.fi/en/projects/local-fishing-project/).  This cyprinid fishing is also self-
sustaining at the moment, i.e. the phosphorus reduction takes place for free as it results in a food 
product that is consumed by humans. All that was needed to get this going was some initial efforts to 
achieve a useful product and then find a market for it. 
Feasibility: 
The measure is probably feasible only at small and highly controlled scales. 
Follow-up of measure: 
- 
Background material: 
Geographical areas where the measure has been tested in the small-scale: Pickalaviken, Gulf of Finland 
and the Archipelago Sea (southern Finland) and Östhammarsfjärden (Eastern Sweden) for testing 
reduction fishery of cyprinids; Åland (Finland), Gulf of Bothnia and Östergötland (Sweden) for testing 
biomanipulation targeting sticklebacks. 

References 
Bergström, U., Olsson, J., Casini, M., Eriksson, B. K., Fredriksson, R., Wennhage, H., Appelberg, M., 2015. 

Stickleback increase in the Baltic Sea – A thorny issue for coastal predatory fish. Estuar 
Coast Shelf Sci 163:134-142. 

Bernes, C., Carpenter, S.R., Gårdmark, A., Larsson, P., Persson, L., Skov, C., Speed, J.D.M., Van Donk, E. 
(2015). What is the influence of a reduction of planktivorous and benthivorous fish on 
water quality in temperate eutrophic lakes? A systematic review. Environ Evidence 4:7. 

Byström, P., Bergström, U., Hjälten, A., Ståhl, S., Jonsson, D., Olsson, J., 2015. Declining coastal piscivore 
populations in the Baltic Sea: Where and when do sticklebacks matter? Ambio 44:462-471. 

Hansson, L.A., Annadotter, H., Bergman, E., Hamrin, S.F., Jeppesen, E., Kairesalo, T., Luokkanen, E., 
Nilsson, P.Å., Søndergaard, M., Strand, J., 1998. Biomanipulation as an application of food-
chain theory: constraints, synthesis, and recommendations for temperate lakes. 
Ecosystems 1:558-574. 

Hjerne, O., Hansson, S., 2002. The role of fish and fisheries in Baltic Sea nutrient dynamics. Limnol 
Oceanogr 47:1023-1032. 

Jokinen, H., Reinikainen, M., 2011. Potential ecological effects of cyprinid reduction fishery in Pikkala 
Bay. Project Report, Tvärminne Zoological Station, University of Helsinki, Helsinki, Finland. 
41 pp. 

Lammens, E.H.R.R., 2001. Consequences of biomanipulation for fish and fisheries. FAO, Rome (Italy). 
Fishery Resources Div. 

Mehner, T., Arlinghaus, R., Berg, S., Dörner, H., Jacobsen, L., Kasprzak, P., Koschel, R., Schulze, T., Skov, 
C., Wolter, C., Wysujack, K., 2004. How to link biomanipulation and sustainable fisheries 

https://johnnurmisensaatio.fi/en/projects/local-fishing-project/
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management: a step-by-step guideline for lakes of the European temperate zone. 
Fisheries Manage Ecol 11:261-275. 

Sandström, O., 2011. Reduktionsfiske som metod för att minska övergödningen i Östhammarsfjärdarna. 
Upplandsstiftelsen, Rapport 2011/2. (In Swedish). 
http://www.upplandsstiftelsen.se/UserFiles/Archive/5417/Rapporter/2011_2_Reduktions
fiske.pdf 

Östman, Ö., Eklöf, J., Eriksson, B.K., Olsson, J., Moksnes, P.-O., Bergström, U., 2016. Top-down control as 
important as nutrient enrichment for eutrophication effects in North Atlantic coastal 
ecosystems. J Appl Ecol 53:1138-1147. 

http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-storspigg-
i-bottenviken 
 
https://johnnurmisensaatio.fi/en/projects/local-fishing-project/ 

http://www.upplandsstiftelsen.se/UserFiles/Archive/5417/Rapporter/2011_2_Reduktionsfiske.pdf
http://www.upplandsstiftelsen.se/UserFiles/Archive/5417/Rapporter/2011_2_Reduktionsfiske.pdf
http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-storspigg-i-bottenviken
http://balticsea2020.org/alla-projekt/rovfisken/12-rovfisken-pagaende-projekt/464-trala-efter-storspigg-i-bottenviken
https://johnnurmisensaatio.fi/en/projects/local-fishing-project/
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Title 
Removal of unnecessary dams and migration barriers, especially in small waterways 
Submitted by: 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 
Description of measure 
Dams and barriers in small waterways prevent natural flows and processes, and can interfere with 
migratory fish. Removing unnecessary obstructions, particularly in small waterways, should provide 
better habitat formation and has the potential to improve water quality in coastal areas. Such 
improvements would contribute to green infrastructure benefits such as the potential for fish nurseries 
and wetland areas to form. 
Activity:  
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)  
Multiple ofther activities also relevant 
Pressure: 
Disturbance of species: Other (e.g. barriers, collission) 
State: 
Seabed habitats 
Pelagic habitats 
Multiple state components also relevant. 
Extent of impact: 
Local in most direct sense but with broader regional importance due to potential impacts. 
 

Effectiveness of measure 
Cost, cost-effectiveness of measure: 
Feasibility: 
Follow-up of measure: 
The overall impacts could be encapsulated with existing (under development) assessments, though 
focussed assessment may also be relevant. 
Background material: 
References 
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Title 
Reduction of fishing pressure and development of Good Environmental Status delineation, supported 
by no go areas to determine benthic species recovery and potentially natural communities. 
 
Submitted by: 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 
Description of measure 
Instead of displacing the fishing pressure, an overall reduction of fishing pressure (e.g., by reducing the 
contact of the fishing gears with the seafloor) would likely enable areas impacted by fishing activities to 
develop more stable and natural (undisturbed) habitat characteristics. While it does not appear to bring 
any immediate benefit from diminishing the fishing effort on already trawled areas (based on modelled 
predictions from the DISPLACE), the model does suggest that providing areas where the fishing impact is 
reduced could be most relevant in areas impacted by intermediate level of fishing pressure. Such an 
approach could maintain a balanced level of fisheries activities in the highly productive zones without 
risking the displacement of higher activity to areas already less strongly impacted by bottom contacting 
trawling. Therefore, an overall reduction of fishing pressure associated no-go areas to maintain a 
network of untrawled areas, particularly associated with an appropriate network of well-connected 
habitat types, may also enable a stable and ‘natural’ benthic community to develop, thereby providing 
some guidance in setting threshold values for good status. 
Activity:  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational)  
Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
State: 
Seabed habitats 
Extent of impact: 
Local in most direct sense but with broader regional importance (e.g. refugia and reference areas) also 
and dependent on scale of regulation. 

Effectiveness of measure 
Cost, cost-effectiveness of measure: 
Feasibility: 
Follow-up of measure: 
The overall impacts could be encapsulated with existing (under development) assessments, though 
focussed assessment on reference areas would likely be valuable. 
Background material: 
References 
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Title 
Public awareness of potential impact of human activities on coastal ecosystems 
Submitted by: 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 
Description of measure 
Many activities taking place in coastal areas at the local and private scales are simply behaviour or 
practical solutions that have been carried out without a broader understanding of their impacts (e.g. 
local dredging, dumping of that material, fishing). With increasing use of the coastal environment and 
expanding/increasing population, the aspect of public awareness is critical. Not only is it vital that the 
public are aware of the impact of their own actions, even at the local or small scale, but such awareness 
will be a significant factor in the acceptance and following of any other measure targeting activities and 
requiring behavioural changes. Awareness, for example, of the best available practices for dredging, any 
new requirements (if implemented), the impact of activities, habitats and species that are under 
pressure, or fish species that should preferentially be eaten (others not), would all provide a basis for 
local action and acceptance of new measures. Comprehending that small actions can support an 
improvement of status, and the larger knock-on effect of local action at the sub-regional/regional scale 
(especially for mobile species), can only be beneficial. 
Activity:  
Tourism and leisure activities (boating, beach use, water sports, etc.)  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Pressure: 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
State: 
Seabed habitats 
Extent of impact: 
Local in most direct sense but with broader regional importance also. 

Effectiveness of measure 
Cost, cost-effectiveness of measure: 
Feasibility: 
Follow-up of measure: 
The overall impacts could be encapsulated with existing (under development) assessments. 
Background material: 
 

References 
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Title 
No further expansion of fishing effort to areas not already impacted by existing fishing activities. 
Submitted by: 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 
Description of measure 
The DISPLACE model indicates that in the Baltic Sea the dominance of short-lived benthic species means 
that little significant evidence is found for improvements in the benthic community by the displacement 
of fisheries activity away from peripheral areas. There are however certain caveats that need to be 
considered. The longevity trait is utilised as the primary factor on which the model assesses the fragility 
of the benthic species, and this may overlook other significant factors (e.g. the importance of a few long-
lived keystone benthic species for predators and food web function, or more historic/pristine conditions 
where the benthic community may have included other species). However, a precautionary approach 
based on the currently available analysis would suggest that fishing effort should be limited to existing 
trawled areas so that non-impacted areas are not exposed to activities that could result in a dramatic 
degradation of their current status.  
 
Activity:  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational)  
Pressure: 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
State: 
Seabed habitats 
Extent of impact: 
Scale could vary from localised to sub-regional or regional. How the approach is applied would influence 
the scale or extent of potential impacts. 

Effectiveness of measure 
This precautionary approach would be an effective way to prevent any extention of potential 
loss/disturbance 
Cost, cost-effectiveness of measure: 
This approach would protect areas currently untrawled thus costs in the form of losses to fishermen 
would not occur (i.e. these areas are currently not trawled) 
Feasibility: 
High. 
Follow-up of measure: 
The overall impacts could be encapsulated with existing (under development) assessments, though 
specific monitoring could laso be implemented. 
Background material: 
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References 
The final deliverables and report from this WP and activity in the ACTION project are under preparation 
(published shortly). A recent summary of the work is available here: 
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2011-2019-
662/MeetingDocuments/8J-
2%20Update%20from%20ACTION%20Project%20WP2%20Impacts%20on%20the%20seabed.pdf 
 

 

https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2011-2019-662/MeetingDocuments/8J-2%20Update%20from%20ACTION%20Project%20WP2%20Impacts%20on%20the%20seabed.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2011-2019-662/MeetingDocuments/8J-2%20Update%20from%20ACTION%20Project%20WP2%20Impacts%20on%20the%20seabed.pdf
https://portal.helcom.fi/meetings/STATE%20-%20CONSERVATION%2011-2019-662/MeetingDocuments/8J-2%20Update%20from%20ACTION%20Project%20WP2%20Impacts%20on%20the%20seabed.pdf
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Title 
Areas around windfarms as potential refugia 
 
Submitted by: 
ACTION Project and associated HELCOM ACTION WP2.2 workshop 

 
Description of measure 
Maintain areas around windfarm construction free from fishing activities, particularly those impacting 
the seafloor, to support benthic habitats and communities and the associated food web. The role of such 
areas, particularly within a broader network of benthic habitats or protected zones, should be regulated 
and researched to understand the potential benefit in supporting Good Environmental Status. 
Construction of windfarms create an initial and often immediate impact on the benthic habitats, the 
footprint of the structures clearly creating a loss of habitat. These areas, however, may subsequently 
attract and provide refugia for species, mobile (e.g., pelagic) and more sedentary (e.g., benthic species). 
In addition, the new constructions provided by hard structures could perceivably represent habitat for 
certain species associated with hard substrates. More significantly, these areas may represent important 
staging points for certain species and the associated food webs, and processes linked with them. These 
areas should be tightly regulated to prevent activities (e.g., prevention of fishing or shipping) that cause 
disturbance of the seafloor and pelagic habitats (and associated biota), and the biodiversity and status of 
these zones should be monitored and researched to fully understand their potential contribution to 
Good Environmental Status in the Baltic Sea region.  
 
Activity:  
Fish and shellfish harvesting (bottom-touching towed gears, professional, recreational)  
Multiple ofther activities also relevant 
Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 
Physical disturbance to seabed (temporary or reversible and recovers within 12 y) 
State: 
Seabed habitats 
Pelagic habitats 
Extent of impact: 
Local in most direct sense but with broader regional importance (e.g. refugia and reference areas). 
 

Effectiveness of measure 
Cost, cost-effectiveness of measure: 
Feasibility: 
Follow-up of measure: 
The overall impacts could be encapsulated with existing (under development) assessments, though 
focussed assessment on reference areas would likely be valuable. 
Background material: 
References 
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