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Title:  
A set of measures for coastal fish 

Submitted by: 
SLU Aqua, Swedish University of Agricultural Sciences, Sweden 
 
This document contains eight tables, which are to be considered together. The first table gives a general 
overview, and the tables further down give more details on individual measures. 
The document is submitted by the Swedish University of Agricultural Sciences, Department of Aquatic 
Resources (SLU Aqua). The text is provided by Lena Bergström (lead of SOM-Fish) together with Jens 
Olsson (Chair of Helcom Fish Pro III), Patrik Kraufvelin (HELCOM ACTION project), as well as Ulf 
Bergström and Stefan Larsson (Researchers on fish ecology and experts on environmental monitoring 
and assessment concerning nationally managed fish species, spatial planning and conservation). 

Description of measure 
To restore coastal fish communities, measures can aim to either support fish production (recruitment 
and/or growth) or reduce mortality. However, cumulative pressures typically impact coastal areas and 
different sets of pressures may predominate in different sub-areas. Based on species presence and 
locally identified need of measures, different actions may be advisable. Hence, for improving and 
sustaining the status of coastal fish in the Baltic Sea, a set of measures is suggested:  
 

1. Restoration of coastal spawning habitats 
2. Restoration of lost stony reefs 
3. Enhanced protection of coastal fish habitats  
4. Establishment of no-take areas  
5. Seasonal closures 
6. Catch regulations 
7. Follow-up and knowledge sharing 

 
A set of measures is advocated to facilitate synergistic effects, and take into account the presence of 
cumulative pressures and impacts on fish. The set allows for adapting to the local situation by focusing in 
each specific area on those measures that are most likely to be effective there. Implementing more than 
one of the measures in each area is advocated, as they are expected to enhance each other giving 
increased overall efficiency.  
 
The measures included in the set are presented individually in tables below. 

Activity:  
(Various) see tables below for details on each of the measures 

Pressure: 
(Various) see tables below for details on each of the measures 

State: 
Fish – Coastal fish communities 

Extent of impact: 
(Various) see tables below for details on each of the measures  
 
The status of coastal fish communities is assessed at HELCOM spatial assessment unit level 3. However, 
variation can be expected within each spatial assessment unit, concerning both status and the identity of 
the predominating pressures. Local environmental conditions, including prevailing pressures and future 
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risks related to climate change, should be considered when identifying the most suitable combination of 
measures in a certain area. 
 
Declines of piscivores and of large fish are associated with particularly high impacts. A decline of large 
fish is connected to a long-term lowered productivity and reproductive capacity of the populations, but a 
decline of large predatory fish is also connected to a reduced capacity for ecosystem services at sea 
(HELCOM 2018). One role that predatory fish fill in the ecosystem is to regulate the abundance of 
ephemeral species, which are otherwise attributed to poor environmental status and weakened food 
web stability. For example, the extraction of large predatory fish may contribute to predatory release 
that benefits smaller species of fish and ephemeral algae, enhancing symptoms of eutrophication 
(Bergström et al. 2016, Östman et al. 2016). 
 

Effectiveness of measure 
Based on a review conducted by HELCOM Fish Pro III (HELCOM 2018), scientific evaluation of the 
effectiveness of measures for coastal fish is only available for a few measures and for some areas.  
 
The measures included in the proposed set of measures for coastal fish, numbered from 1 to 7 in the 
tables below, are selected based on the review by HELCOM (2018) in combination with additional 
information and scientific literature provided since then, where available. Based on these sources, the 
set identifies measures for which there is at least some scientific evidence that the measure is effective 
to improve status. 
 
As different pressures may be decisive for the status in different parts of the Baltic Sea, the relative 
efficiency of the different measures is expected to vary between different geographical areas. On a 
general level, the strongest scientific evidence of effectiveness is available for no-take areas (permanent 
fishing closures, measure number 4). For measures numbered 1–3 and 5–6 there is either some 
certainty, or the effectiveness may depend on site-specific conditions or other conditional factors. The 
lack of certainty is to a considerable part attributed to a lack of follow-up studies. Measure 7 is suggested 
to remedy this knowledge gap in the future.  
 
Implementing more than one of the measures in the same area is expected to lead to synergistic effects 
and increase efficiency. See tables below for details on each of the measures. 

Cost, cost-effectiveness of measure: 
See tables below for details on each of the measures 

Feasibility: 
Variable, depending on local conditions. See tables below for details on each of the measures 

Follow-up of measure: 
Projects to follow-up of the ecological effects of the measures are recommended to be amended to and 
integrated with the HELCOM coastal fish monitoring program (see measure 7). 

Background material: 
The set of measures for coastal fish is based on a review by experts in HELCOM Fish Pro III (HELCOM 
(2018), and supplemented by additional studies made available since then.  
 
Information on the distribution of essential fish habitats from the Pan Baltic Scope project and national 
mapping efforts would be helpful to support the identification of most impacted areas and most feasible 
measures in these. 

References 
Bergström, U., L. Bergström, A. Bryhn, R. Fredriksson, J. Mattila, J. Olsson and Ö. Östman (2016) Role of 
fish management for mitigating eutrophication effects in shallow coastal waters.  Working paper on 
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commission by the Swedish Agency for Marine and Water Management, 2016-03-11. Department of 
Aquatic Resources, Swedish University of Agricultural Sciences 
 
HELCOM (2018) Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third 
thematic assessment. Baltic Sea Environment Proceedings N° 161 
 
Östman Ö, J. Eklöf, B.K. Eriksson, P. Moksnes, J. Olsson and U. Bergström (2016) Meta-analysis reveals 
top-down processes are as strong as bottom-up effects in coastal food-webs. Journal of Applied Ecology 
53: 1138–1147.  
 
Pan Baltic Scope project www.panbalticscope.eu  

Title 
Coastal fish measure 1: Restoration of coastal spawning habitats 

Submitted by: 
See above 

Description of measure 
Restoration and revitalization of spawning and recruitment habitats for fish is a key priority in areas 
where these have previously been destroyed, to bring back the degraded habitat to a state where it can 
support the biodiversity and productivity of fish populations. The measure “restoration of coastal 
spawning habitats” aims to re-create natural fish spawning habitats in coastal tributaries and wetlands 
where these have been lost due to past human activities. The measure is relevant for freshwater-
spawning coastal fish species in the Baltic Sea.  
 

Activity:  
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation)   
Land claim   
This refers to past activities leading to loss of natural spawning habitat 

Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 

State: 
Fish – coastal fish communities 

Extent of impact: 
Spawning and recruitment habitats for coastal fish have undergone substantial deterioration in many 
regions of the Baltic Sea (Engstedt et al. 2010; Nilsson et al. 2014). The measure is relevant to reduce this 
impact in coastal areas within the natural range of freshwater-spawning coastal fish species where the 
availability of natural spawning areas is limited due to human-induced habitat loss. 

Effectiveness of measure 
Wetlands can be recreated through e.g. impoundments enabling periods with flooding keeping the water 
longer in the system. These wetlands can promote the recruitment of pike, but also other fish species 
such as perch and cyprinids.  
 
Experiences on the effectiveness of restoring wetlands and tributaries to support spawning habitats of 
coastal fish are available for the Baltic Sea coast of Sweden. Restoration of wetlands as reproduction 
areas for foremost pike have in many cases shown to result in a strong increase in the production of 
juvenile pike as a result of optimal spawning conditions, predation refuge and food production (Nilsson 
et al. 2014, Larsson et al. 2015, Hansen et al. 2019).  

http://www.panbalticscope.eu/


4 
 

 

 
Effects on adult populations are not yet well established, but some studies are ongoing (Hansen et al. 
2019, see also Fredriksson et al. 2013). 
 

Cost, cost-effectiveness of measure: 
For Sweden between 2010 and 2018, 281 hectare wetland/coastal lakes have been restored and 2 610 
hectares have been made accessible for pike by 83 measures/projects by the Swedish Anglers 
Association (Hansen et al. 2019). The costs for one hectare restored wetland are estimated to 10 000 - 20 
000 EUR (including planning and restoration, but excluding monitoring costs afterwards).  
 
Globally, de Groot et al. (2013) present a range of 15 000 – 600 000 EUR per restored hectare for coastal 
wetlands. 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 

Background material: 
Based on review presented by 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 and additional more recent studies. 
 

References 
de Groot, R.S., L. Brander, S. van der Ploeg, R. Costanza, F. Bernard, L. Braat, M. Christie, N. Crossman, A. 
Ghermandi, L. Hein, S. Hussain, P. Kumar, A. McVittie, R. Portela, L.C. Rodriguez, P. ten Brink and P. van 
Beukering (2012) Global estimates of the value of ecosystems and their services in monetary units. 
Ecosystem Services 1: 50–61. 
 
Engstedt, O., P. Stenroth, P. Larsson, L. Ljunggren and M. Elfman (2010) Assessment of natal origin of 
pike (Esox lucius) in the Baltic Sea using Sr:Ca in otoliths. Environmental Biology of Fishes 89: 547–555. 
 
Fredriksson, R., U. Bergström and J. Olsson (2013) Riktlinjer för uppföljning av fiskevårdsåtgärder i 
kustmynnande våtmarker med fokus på gädda. (Guidance for the follow-up of measures to restore 
freshwater tributaries with a focus on pike). Aqua Reports 2013:7. Department of Aquatic Resources, 
Swedish University of Agricultural Sciences, Öregrund, Sweden. 52 pp. 
 
Hansen, J., H.C. Anderson, U. Bergström, T. Borger, D. Brelin, P. Byström, J. Eklöf, P. Kraufvelin, L. 
Kumblad, L. Ljunggren, O. Nordahl and P. Tibblin (2019) Våtmarker som fiskevårdsåtgärd vid kusten. 
Utvärdering av restaurerade våtmarkers effekt på fiskreproduktion och kustekosystemet (Wetlands as a 
measure to support coastal fish. Evaluation of the effect of restored wetlands on fish production and 
coastal ecosystems) Report to the Swedish government on development on national environmental 
objectives. 
 
Larsson P., P. Tibblin, P. Koch-Schmidt, O. Engstedt, J. Nilsson, O. Nordahl and A. Forsman (2015) Ecology, 
evolution, and management strategies of northern pike populations in the Baltic Sea. Ambio 44: 451–461 
doi: 10.1007/s13280-015-0664-6. 
 
Nilsson, J., O. Engstedt and P. Larsson (2014) Wetlands for northern pike (Esox lucius L.) recruitment in 
the Baltic Sea. Hydrobiologia 721: 145–154. 
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Title 
Coastal fish measure 2. Restoration of stony reefs 

Submitted by: 
See above 

Description of measure 
Restoration and revitalization of fish recruitment and feeding habitats is a key priority in areas where 
they have previously been destroyed, to bring back the degraded habitat to a state where it can support 
biodiversity and the productivity of fish populations. The measure “restoration of stony reefs” aims to re-
create natural physical hard structures by the re-establishment of stones or boulders in areas where they 
have been lost due to past human activities, mainly in the southern and southwestern Baltic Sea.  

Activity:  
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Transport – shipping infrastructure (harbours, ports, ship-building) 
 
This refers to past activities 

Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 

State: 
Fish – Coastal fish communities 

Extent of impact: 
Relevant to coastal areas where stony reefs have previously been present but are now depleted 

Effectiveness of measure 
The measure means placing out natural or blasted stones that can serve as underwater stony/boulder 
reefs to allow for colonisation of hard bottom macroalgal and macrofaunal assemblages and fish 
communities. The measure is expected to lead to more habitat for marine organisms, increased 
biodiversity, increased availability of essential fish habitats, preserved ecosystem services, improved 
coastal protection against erosion, sequestration of organic material and nutrients and more. Potential 
negative responses that should be considered during localization are effects on bottom structure and 
water circulation, and the risk of claiming space from other marine habitats. In areas of predominating 
soft bottoms introduced hard substrates can serve as stepping stones for non-indigenous invasive 
species. Promoting the attraction by individuals to certain areas can lead to overharvesting of fish unless 
fisheries is also managed. 
 
Available experiences on the effects of re-establishing stony reefs in the Baltic Sea region are from 
Danish coastal waters. The restoration was applied to areas where the original hard substrate has 
historically been removed by stone fishing, leaving a soft, predominantly sandy substrate that could not 
support the natural biological community including fish. When artificial stone reefs were placed in such 
areas, it was seen that the biotic community changed as the new structures attracted species with a 
preference for rocky habitats. Monitoring in such areas have shown increased biodiversity, increased 
abundances of fish, including increased abundance of larger specimens of certain species of fish 
(Støttrup et al. 2014, 2017).  
 
Similar indication on the effectiveness of the measure can be deduced from monitoring of fish in off 
shore wind farms in the Sound area, where boulders are deployed as scour protection around the 
turbine foundations (Stenberg et al. 2015, Bergström et al. 2015).  
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Similar examples can also be found from areas outside of the Baltic Sea (HELCOM 2018). 
 
In some areas, the restoration of other types of hard substrates may be more relevant. Restoration of 
biogenic reefs of mussels have been observed to increase the structural complexity and biodiversity of 
the habitat and associated fauna, which may support an increased fish growth and diversity over time 
(Kristensen et al. 2015). The long-term effect of the measure is dependent on the persistence of the 
created habitat, why rocks are assumed to be more persistent, lasting and requiring less maintenance.  
 
Whether the above-mentioned observations are the result of pure attraction effects of the fish or 
If they also reflect effects at the population abundance level, is to date not established due to a lack of 
long-term follow-up studies. However, it is relevant to recommend that the measure is combined with 
protection from fishing to facilitate the rapid re-establishment, and avoid over-fishing as fish are 
expected to become easier to catch in areas where they aggregate such as around restored stone reefs. 
 

Cost, cost-effectiveness of measure: 
Restoration of 7 hectare and stabilisation of 6 hectare stony reefs at Læsø Trindel in Denmark costed 4 
800 000 euro (Støttrup et al. 2014, 2017) 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social]  

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 

Background material: 
The information is mainly based on a review presented in: 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 
 

References 
Bergström, L., Sundqvist, F., Bergström, U. (2013) Effects of an offshore wind farm on the local demersal 
fish community. Marine Ecology progress series 485: 199–210. doi: 10.3354/meps10344 
 
Kristensen, L.D., C. Stenberg, J.G. Støttrup, L.K. Poulsen, H.T. Christensen, P. Dolmer, A. Landes, Røjbek, 
S.W. Thorsen, M. Holmer, M.V. Deurs and P. Grønkjær (2015) Establishment of blue mussel beds to 
enhance fish habitats. Applied Ecology and Environmental Research, 13: 783–798. 
 
Stenberg, C., J.G. Støttrup, M. van Deurs, C.W. Berg, G.E. Dinesen, H. Mosegaard, T.M. Grome and S.B. 
Leonhard (2015) Long-term effects of an offshore wind farm in the North Sea on fish communities. 
Marine Ecology Progress Series 528: 257–265. 
 
Støttrup, J.G., C. Stenberg, K. Dahl, L.D. Kristensen and K. Richardson (2014) Restoration of a Temperate 
Reef: Effects on the Fish Community. Open Journal of Ecology 4: 1045–1059. 
 
Støttrup, J.G., K. Dahl, S. Niemann, C. Stenberg, J. Reker, E.M. Stamphoj, C. Goke and J.C. Svendsen 
(2017) Restoration of a boulder reef in temperate waters: Strategy, methodology and lessons learnt. 
Ecological Engineering 102: 468–482. 
 

Title 
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Coastal fish measure 3. Enhanced protection of coastal fish habitats  

Submitted by: 
See above 

Description of measure 
The measure “enhanced protection of coastal fish habitats” aims to protect natural spawning and 
recruitment habitats for coastal fish from further deterioration due to human activities. It is applicable in 
the designation and management of MPAs as well as in spatial planning. Although there already is some 
extent of habitat protection in coastal areas, the current protected areas are only rarely designed with 
specific consideration of essential fish habitats. 

Activity:  
Restructuring of seabed morphology (dredging, beach replenishment, sea-based deposit of dredged 
material) 
Tourism and leisure infrastructure (piers, marinas) 
Tourism and leisure activities (boating, beach use, water sports, etc.) 
Canalisation and other watercourse modifications (coastal dams, culverting, trenching, weirs, large-scale 
water deviation) 
Coastal defence and flood protection (seawalls, flood protection) 
Extraction of minerals (rock, metal ores, gravel, sand, shell) 
Urban uses (land use) 
Industrial uses (oil, gas, industrial plants) 
Solid waste (land-based disposal of dredged material and, e.g. land-fill) 

Pressure: 
Physical loss (due to permanent change of seabed substrate or morphology and to extraction of seabed 
substrate) 

State: 
Fish - coastal fish communities 

Extent of impact: 
Coastal degradation is continuously increasing in coastal areas today, as the effect of physical 
modifications of seabed, tourism and boating activities, etc. lead to cumulative loss of habitat. The 
measure is relevant in all parts of the Baltic Sea coastline.  

Effectiveness of measure 
Safeguarding important habitats for the recruitment and production of juvenile fish is a basic step of 
sustaining adult populations of fish (Sundblad et al. 2014, Kraufvelin et al. 2018).  
 
Protection of functional habitats is considerably more effective compared to restoration of deteriorated 
habitats, as there is no time lag before the effect of the implementation can be seen, and since 
restoration is likely to require more resources in terms of cost and time and a has a lower level of 
certainty in that all original functions and ecosystem services are recovered.  
 
There is generally a lack of follow-up studies on the effect of habitat protection on coastal fish in the 
Baltic Sea. However, substantial indirect evidence is provided from studies showing how habitat 
deterioration reduces fish productivity (Kraufvelin et al. 2018). For example, Sundblad et al. (2014) 
showed that habitat limitation for early life stages of perch and pikeperch may restrict the abundance of 
later adult stage fish. There is evidence of long-term negative effects on fish reproduction habitats from 
physical development, boating and infrastructure related to boating (Sandström et al., 2005, Sundblad 
and Bergström 2014, Hansen et al. 2018, Sagerman et al. 2019), and studies have shown negative 
impacts on the habitat and the production of juvenile fish from recreational boating traffic (Sandström et 
al. 2005). The studies are from Swedish waters but the observed relationships can be assumed to also 
apply to other countries in the Baltic Sea. 
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Cost, cost-effectiveness of measure: 
[Free text: indicate any known or likely sources of cost and/or effectiveness data of the measure] 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 

Background material: 
Based on review presented by 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 and additional more recent studies. 
 

References 
Hansen J.P., G. Sundblad, U. Bergström, Å.N. Austin, S. Donadi, B.K. Eriksson and J.S. Eklöf (2018) 
Recreational boating degrades vegetation important for fish recruitment. Ambio 48: 539-551 
 
Kraufvelin, P., Z. Pekcan-Hekim, U. Bergström, A-B. Florin, A. Lehikoinen et al. (2018) Essential coastal 
habitats for fish in the Baltic Sea. Estuarine, Coastal and Shelf Science 204: 14-30. 
 
Sagerman, J., J. Hansen and S.A. Wikström (2019) Effects of boat traffic and mooring infrastructure on 
aquatic vegetation: A systematic review and meta-analysis. Ambio 2019 doi: 10.1007/s13280-019-01215-
9.  
 
Sandström, A., B.K. Eriksson, P. Karås, M. Isæus and H. Schreiber (2005) Boating and navigation activities 
influence the recruitment of fish in a Baltic Sea archipelago area. Ambio 34: 125–130. 
 
Sundblad, G. and U. Bergström (2014) Shoreline development and degradation of coastal fish 
reproduction habitats. Ambio 43: 1020–1028. 
 
Sundblad, G., U. Bergström, A. Sandström and P. Eklöv (2014) Nursery habitat availability limits adult 
stock sizes of predatory coastal fish. ICES Journal of Marine Science 71: 672–680. 
 

Title 
Coastal fish measure 4. Establishment of no-take areas 

Submitted by: 
See above 

Description of measure 
The measure “Establishment of no-take areas” aims to protect populations of coastal fish from fishing 
mortality. No-take areas are currently implemented to only a minor extent in the Baltic Sea, although 
available evidence shows that they can be effective to rapidly restore local populations. 
 

Activity:  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  

Pressure: 
Extraction of target fish and shellfish species and incidental fish catches 

State: 
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Fishcoastal fish communities 

Extent of impact: 
There is scarce information about in which coastal areas fishing pressure is the highest, as coastal fish are 
mainly captured by small-scale fisheries and recreational fishing which are not obliged to report on their 
spatial locations, or which do not report in spatial detail. Comparative studies between no-take areas 
and areas where fishing is allowed indicate that coastal fish populations in the Baltic Sea are widely 
constrained by fishing pressures.  
 

Effectiveness of measure 
No-take marine reserves, where no fishing is allowed, have been recommended as a general tool for an 
ecosystem approach to fisheries management, including to support the reaching of environmental 
objectives (Halpern 2003, Halpern et al. 2010, Fenberg et al. 2012). The measure is expected to result in 
a more balanced size-structure of the fish community and higher prevalence of larger individuals and 
larger species, and enable exploited populations to recover. The effects within the areas can usually be 
seen within just a few years, showing that the response is fast. 
 
No-take areas may also have spill-over effects of adult fish, pelagic eggs and larvae to adjacent areas and 
systems, so that they are also benefitted (Abesamis and Russ 2005, Halpern et al. 2010), and positive 
effects on other parts of the food-web besides the targeted fish populations (Thrush and Dayton 2010, 
Baskett and Barnett 2015, Bergström et al. 2016). However, these subsequent effects might be slower 
and they depend on a long-term and sufficiently scaled protection (e.g. Gårdmark et al. 2006). 
 

European marine reserves have been shown to promote key biological functions, and variables such as 
species richness, biomass, density, and body size of targeted populations (Fenberg et al. 2012). No-take 
areas can also benefit other functional groups than the exploited fish community by similar increases in 
biomass, density, individual size or diversity (Halpern 2003; Halpern et al. 2010).  
 
Available studies from Swedish coastal waters of the Baltic Sea (Bergström et al. 2016) show higher 
density and older individuals of flounder and turbot (see also Florin et al. 2013), increased abundance 
and individual size of pike, pikeperch and perch (see also Bergström et al. 2019), and increased 
abundance of whitefish, in studies where no-take areas dedicated to each of these species were 
compared to a reference area. In such newly implemented no-take areas, positive effects were seen 
within a few 1–3 years, based on the follow-up studies.  
 

Cost, cost-effectiveness of measure: 
[Free text: indicate any known or likely sources of cost and/or effectiveness data of the measure] 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 

Background material: 
Based on review presented by 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 and additional more recent studies. 
 

References 
Abesamis, R.A. and G.R. Russ (2005) Density-dependent spillover from a marine reserve: long-term 
evidence. Ecological Applications 15: 1798–1812. 
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Baskett, M.L. and L.A. Barnett (2015) The ecological and evolutionary consequences of marine reserves. 
Annual Review of Ecology, Evolution and Systematics 46: 49–73. 
 
Bergström, L, M. Karlsson, U. Bergström, L. Pihl and P. Kraufvelin (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. DOI 10.1007/s13280-018-1133-9 
 
Bergström, U., M. Sköld, H. Wennhage and A. Wikström (2016) Ekologiska effekter av fiskefria områden i 
Sveriges kust- och havsområden. (Ecological effects of the implementation of no-take areas in Swedish 
coastal and sea areas) Aqua reports 2016:20. Department of Aquatic Resources, Swedish University of 
Agricultural Sciences, Öregrund, Sweden. 207 pp.  
 
Fenberg, P. B., J.E. Caselle, J. Claudet, M. Clemence, S.D. Gaines, J.A. García-Charton, E.J. Gonçalves, E. J., 
K. Groud-Colvert, P. Guidetti, S.R. Jenkins, P.J.S. Jones, S.E. Lester, R. McAllen, E. Moland, S. Planes and 
T.K. Sørensen (2012) The science of European marine reserves: status, efficacy, and future needs. Marine 
Policy 36: 1012–1021. 
 
Florin, A.-B., U. Bergström, D. Ustups, K. Lundström and P.R. Jonsson (2013) Effects of a large northern 
European no-take zone on flatfish populations. Journal of Fish Biology 83: 939–62. 
 
Gårdmark, A., N. Jonzen and M. Mangel (2006) Density-dependent body growth reduces the potential of 
marine reserves to enhance yields. Journal of Applied Ecology 43: 61–69. 
 
Halpern, B.S. (2003) The impact of marine reserves: Do reserves work and does reserve size matter? 
Ecological Applications 13: 117–137. 
 
Halpern, B.S., S.E. Lester and J.B. Kellner (2010) Spillover from marine reserves and replenishment of 
fished stocks. Environmental Conservation 36: 268–276. 
 
Thrush, SF and P.K. Dayton (2010) What can ecology contribute to ecosystem-based management? 
Annual Review of Marine Science 2: 419–441. 
  

Title 
Coastal fish measure 5. Seasonal closures 

Submitted by: 
See above 

Description of measure 
The measure “Seasonal closures” aims to protect populations of coastal fish from fishing mortality under 
critical periods of their reproduction cycle, mainly during spawning. The measure aims to ensure 
sustainable populations of species and populations that are in need of further protection but can be 
fished to a certain extent. Critical periods of the reproduction cycle typically refers to the spawning 
season but may also refer the growth period of juvenile life stages of target species or by-catch. 
 

Activity:  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  

Pressure: 
Extraction of target fish and shellfish species and incidental fish catches 

State: 
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Fish  coastal fish communities 

Extent of impact: 
There is scarce information on in which coastal areas fishing pressure is the highest, as coastal fish are 
mainly captured by small-scale fisheries and recreational fishing which are not obliged to report on their 
spatial locations, or which do not report in spatial detail. Comparative studies between no-take areas 
and areas where fishing is allowed indicate that coastal fish populations in the Baltic Sea are widely 
constrained by fishing pressures. Fishing extraction may have particularly high population effects if it 
takes place during seasons when the fish aggregate to spawn.  

Effectiveness of measure 
Seasonal fishing closures involve prohibiting fishing in an area during a specific time in order to reduce 
the mortality of exploited populations during particularly vulnerable seasons. The effectiveness of the 
measure depends on that the temporal as well as spatial extent of the closure are adequately defined 
and that the closure is sufficiently sized. If compared at the same spatial scale, seasonal closures are 
expected to be less effective than complete no-take areas (measure number 4). However, as the 
seasonal closures can be more feasible to implement at a wider geographical scale, it could be effective 
in combination with other measures. 
 
Direct evidence of the efficiency of the measure is not available for Baltic Sea coastal fish. Some studies 
are ongoing in the Stockholm archipelago of Sweden and preliminary results from this area indicate 
positive effects at least for pike.  
 
Outside of the Baltic Sea, seasonal closures have been considered beneficial for restoring commercial 
shellfish (e.g., shrimp, lobster fisheries; reviewed by Everson 1986) and fish (Gwinn & Allen 2010, 
Sammy-Kamal et al. 2015).   

Cost, cost-effectiveness of measure: 
[Free text: indicate any known or likely sources of cost and/or effectiveness data of the measure] 

 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 

Background material: 
Based on review presented by 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 

References 
Everson, A., 1986. Closed season as a management policy in lobster fisheries. NOAA. Southwest Fisheries 
Center, Administrative Report H-86-7. 
 
Gwinn, D.C. and M.S. Allen, 2010. Exploring population-level effects of fishery closures during spawning: 
an example using largemouth bass. Transactions of the American Fisheries Society, 139: 626–634. 
 
Sammy-Kamal, M., A. Forcada and J.L. Sánchez-Lizaso, 2015. Effects of seasonal closures in a multi-
specific fishery. Fisheries Research 172: 303–317. 
 

Title 
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Coastal fish measure 6. Catch regulations 

Submitted by: 
See above 

Description of measure 
The measure “catch regulations” aims to promote selective fisheries in coastal waters and reduce fishing 
pressure on populations which are in need of further protection, but which can be fished to a certain 
extent. A main aim is to ensure that the size structure of the population is maintained or restored, 
including large specimens of fish. 
 

Activity:  
Fish and shellfish harvesting (pelagic towed gears, stationary gears, professional, recreational)  

Pressure: 
Extraction of target fish and shellfish species and incidental fish catches 

State: 
Fish  coastal fish communities 

Extent of impact: 
Comparative studies between no-take areas and areas where fishing is allowed indicate that coastal fish 
populations in the Baltic Sea are widely constrained by fishing pressures, affecting population sizes as 
well as size structures and reproductive capacity in the future. The absence of large fish has also been 
connected to impacts further down in the food web, including the capacity of the ecosystem to buffer 
from other environmental impacts such as symptoms of eutrophication.  
 

Effectiveness of measure 
Catch regulations can aim at reducing the mortality of fish populations in general or with respect to 
certain size classes. Regulations to reduce overall mortality can be enforced by limiting the number of 
gears or vessels in the fishery, as well as by restrictions in fishing licences and allowable catch. In 
recreational fisheries, bag limits may be introduced so that only a limit number of fish are allowed per 
angler or per day. To maintain or restore population size structure, catch regulations targeting certain 
size classes may include mesh size restrictions of the gears used, or limits to the catchable size of the fish 
so that only a sub-section of the exploited populations and communities are captured. Such regulation 
may include minimum allowed length limits or slot-length limits (including both a minimum and 
maximum allowed size). 
 
Several regulations relating to this measure are already in place for coastal fish in the Baltic Sea, but to 
date there is a lack of follow-up studies on the effects of the measures on recipient fish populations and 
communities. 
 
According to a bio-economic simulation model, mesh size regulations may have a positive effect on the 
biological sustainability of the pikeperch fishery in the Archipelago Sea, Finland. The model indicated that 
a larger mesh size would double the spawning stock biomass of pikeperch, which in turn would benefit 
the fishery in the long term (Heikinheimo et al. 2006). 
 
Evidence from freshwaters suggest that implementation of slot-length limits (with both a minimum and a 
maximum allowed size) are more ecologically effective than minimum length limits (with only a 
minimum allowed size), as this enables large specimens to stay in the system (Pierce 2010, Tiainen et al. 
2017). However, the results assume that the growth rate of fish is not very low and that the overall 
intensity of fishing is not too high, as these factors enhance the risk that fish are caught before reaching 
the length beyond the upper limit. Hence, unless combined with overall catch limits, implementation of 
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size limits is expected to have an effect on population size structure but not on the abundance of fish 
(see for example Vainikka et al. 2017). 
 

Cost, cost-effectiveness of measure: 
[Free text: indicate any known or likely sources of cost and/or effectiveness data of the measure] 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 

Background material: 
Based on review presented by 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 and additional later references. 

References 
Heikinheimo, O., J. Setälä, K. Saarni and J. Raitaniemi (2006) Impacts of mesh-size regulation of gillnets 
on the pikeperch fisheries in the Archipelago Sea, Finland. Canadian Journal of Fisheries and Aquatic 
Sciences 77: 192–199 
 
Pierce, R.B. (2010) Long-term evaluations of Northern pike experimental regulations in Minnesota lakes. 
Minnesota Department of Natural Resources Investigational Report 556, February 2010 
 
Tiainen, J., M. Olin, H. Lehtonen, K. Nyberg and J. Ruuhijärvi (2017) The capability of harvestable slot-
length limit regulation in conserving large and old northern pike (Esox lucius). Boreal Environment 
Research 22: 169–186 
 
Vainikka, A., M. Olin, J. Ruuhijärvi, H. Huuskonen, R. Eronen and P. Hyvärinen (2017) Model-based 
evaluation of the management of pikeperch (Sander lucioperca) stocks using minimum and maximum 
size limits. Boreal Environment Research 22: 187–212 

Title 
Coastal fish measure 7. Follow-up and knowledge sharing 

Submitted by: 
See above 

Description of measure 
The measure “Follow-up and knowledge sharing” aims to enhance the evidence-base on efficiency of 
measures over time by mutual sharing of existing and ongoing experiences among countries. To support 
an adaptive management, it might also be beneficial to apply measures as test with the dual aim of 
improving environmental status and learning. The set of measures for coastal fish measures reflects 
those measures (out of a larger group of potential measures) for which there is at last some level of 
support today, albeit often spatially limited. Hence, they represent measures that are likely to have a 
positive effect and that are expected to involve a low to minor risk of negative environmental impacts, 
why they are advocated as suited to be included in an adaptive learning approach.  
 
The measure “Follow-up and knowledge sharing” is further expected to support engagement and 
acceptance of the general public, recreational and commercial fishermen concerning the needs of the 
measures and their objectives, if supported by dedicated campaigns for these groups. 
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Activity:  
Not applicable  

Pressure: 
Not applicable 

State: 
Fish  coastal fish communities 

Extent of impact: 
Even though a wide range of measures has already been implemented for fish in the Baltic Sea, there is 
generally a lack of scientific evaluations and evidence on the effects of many of the measures. This lack 
of knowledge significantly limits the work with restoring and supporting coastal fish communities and 

stocks, through impacts on the capacity of society to carry out measures. 
 

Effectiveness of measure 
Based on a review conducted by HELCOM Fish Pro III (HELCOM thematic assessment of coastal fish, 
2018), scientific evidence to follow-up on the effectiveness of measures for coastal fish is only available 
for a few measures and for some areas. An effective way to support an increased evidence-base would 
be to encourage adaptive learning and the mutual sharing of experiences among countries. 
 
To gain stronger support for these measures and for those not yet suggested in this report, it is of 
outmost importance that past, on-going and future measures for coastal fish are scientifically evaluated, 
something that unfortunately is seldom undertaken (HELCOM 2018).  
 
Designed in a proper manner and applied for a specific coastal area, the measures included in the coastal 
fish package are likely to have positive effects on targeted populations and communities by directly 
reducing mortality and supporting reproduction. This, in turn, might enhance species diversity and 
mediate a more balanced size-structure of the targeted population and community. If designed properly, 
a measure taken is likely also beneficial for the whole ecosystem since fish are key elements with 
regulatory roles in marine food webs. The best effects on recipient systems likely comes from a 
combination of a measures targeting the fishery and protecting the essential habitats of the fish 
(HELCOM 2018).  

 

Cost, cost-effectiveness of measure: 
[Free text: indicate any known or likely sources of cost and/or effectiveness data of the measure] 

Feasibility: 
[Optional: provide views on feasibility of implementing the actions e.g. technical, economic, social] 

Follow-up of measure: 
[Optional: indicate information potential or existing follow-up system for the measure, e.g. indicators, 
monitoring programme] 

Background material: 
Based on review presented by HELCOM (2018) and subsequent discussions in HELCOM meetings and 
workshops including HELCOM Fish Pro III 1-2019 and HELCOM SOM Fish WS 1-2019. 

References 
HELCOM 2018. Status of coastal fish communities in the Baltic Sea during 2011-2016 – the third thematic 
assessment. Baltic Sea Environment Proceedings N° 161 


