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Background 
At STATE & CONSERVATION 5-2016 Finland presented a proposal for harmonising HELCOM MPA 
pressure evaluation. The system of evaluation was used in Finland while updating the HELCOM MPA 
database, in order to maintain consistency between evaluations of different MPAs. This system was 
presented as a draft guideline for a possible Baltic wide MPA pressure evaluation system. 
 
At STATE & CONSERVATION 7-2017, it was noted that the guideline might be for some parts outdated 
and Finland was invited to present updates to the draft at STATE & CONSERVATION 9-2018. This 
document includes the updated draft. The updates can be classified in three classes: 

1. Editorial changes to the language. 
2. Areal pressure evaluations have been modified based on new insights from e.g. State of the 

Baltic Sea – report. 
3. Some more diffuse pressures, which were based on areal analysis in the earlier draft, have 

been modified in a way to capture the direct effects on the ecosystems. 

 

Action requested 
The Meeting is invited to: 

 discuss the changes made to the draft; 

 agree on adopting the guidelines if the changes are deemed acceptable. 
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Change of seabed substrate or morphology 

(~ physical loss) 

Activities: Man-made structures, Permanent constructions, Disposal of dredge spoil 

 

General description: When the seafloor is permanently covered by manmade structures or with 

dredge spoils the areas are lost from the biological cycle. The pressure entails direct habitat loss. 

Habitat loss can be treated as one of the greatest threats to marine ecosystems for it causes 

disappearance to the whole ecosystem and it´s ecosystem services (Lotze et al. 2006; Crain et al.2009). 

However, in the long run species might return, or the area could be filled by completely new biological 

structures. For example, after the placement of dredged material new species might emerge from the 

new substrate. Manmade permanent structures might also allow new kinds of species to attach to the 

artificial substrate (Blanchard & Feder 2003; Connel & Glasby 1999). In the Baltic it has been 

estimated, that in the high intensity areas physical loss covers 1-5%, whereas the average for the 

whole Baltic is 1% (Helcom 2018). 

 

Ranking the pressure for MPA: 

High: The pressure affects more than 1% of the MPA´s seabed OR it occurs in one or 

more areas with notable biological diversity OR in known locations of threatened 

ecosystem components. 

 Medium: Pressure affects 0-1% of the MPA´s seabed, but NOT in areas with notable 

 biological diversity or in known locations of threatened ecosystem components. 

Low: Pressure might occur in very limited locations and in areas of low ecological 

importance. 
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Disturbance or damage to seabed 
Activities: MSDF Annex III: Commercial fishing, boating, anchoring; HELCOM 2010: Bottom trawling, 

Dredging, sand; gravel or boulder extraction, Shipping (coastal), Bathing sites, beaches and beach 

replenishment 

 

General description: Damage or disturbance to the seafloor might have notable impacts on the 

marine environment. For example, ship traffic can damage the seafloor, since the ships create strong 

underwater currents. These underwater currents move the sediment around, increasing the turbidity 

and siltation, which can lead to gradual degradation of habitats. Also, intensive agricultural activities 

(e.g. ploughing) in nearby drainage areas, dredging and disposing the dredging spoils can lead to 

increase in turbidity and sedimentation. Decreased algae/plant growth due to increased 

sedimentation can be a serious problem to hard bottom reef communities as well as soft bottom 

communities (Trush et al. 2004; Airoldi 2003).  

The impact of ship traffic on the marine environment is considerable especially in shallow harbour 

areas where the ships turn, and the propellers produce powerful currents (e.g. Lindholm et al. 2001). 

Disturbances might also be very extensive around the navigational lines. Large and fast vessels affect 

the water flow at several kilometres distance from the navigational lines (Kurennoy et al. 2009, 

Lindholm et al. 2001). When mobilized, the sediments can be suspended in the water column for long 

periods of time and recently sedimented material is likely to be mobilized again with the next 

disturbance (Schoellhamer 1996). Frequent ship traffic might not allow the sediments to settle and the 

environment is then continuously disturbed. Currents from vessels can also cause plants and animals 

to be detached/relocated from the bottom (Gabel 2012).  

In the Baltic Sea, it is estimated that this pressure covers on average 40% of the seabed, including high 

intensity areas outside MPAs (HELCOM 2018). 

 

Ranking the pressure for MPA: 

High: The pressure affects continuously more than 25% of the MPA´s seabed OR it has 

negative impacts to one or multiple areas with notable biological diversity OR in 

locations with known threatened ecosystem components. 

Medium: The pressure affects continuously 10 - 25% of the MPA´s seabed, but it is NOT 

affecting one  or more areas of notable biological diversity OR in known locations of 

threatened ecosystem components. 

Low: The pressure is occurring, but it is infrequent and affects less than 10% of the 

MPA´s seabed, and it is NOT occurring in any areas of notable biological diversity OR in 

known locations of threatened ecosystem components. 
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Extraction of seabed or subsoil   

(e.g. sand, gravel, rock, oil, gas) 

Activities: Dredging; sand, gravel or boulder extraction 

 

General description: Extraction of material from the seabed can have multiple negative effects on the 

marine ecosystems. In these processes, usually the top layer of the seabed is removed, which causes 

destruction of the habitat (Lotze et al. 2006; Crain et al. 2009). Usually these activities also mobilise 

material, reducing light availability and increasing sedimentation in the surrounding areas. Dredging 

and material extraction can also mobilize sedimented pollutants (especially in harbour and dock 

areas) and cause noise pollution (Fitzpatric et al. 2009; Schoellhamer 1996; Cooper et al. 2007).  

Seabed quality, amount of the dredged (or extracted) material, currents and the dredging/extraction 

methods determine, how much the surrounding environment is affected by the increased 

sedimentation (Fitzpatric et al. 2009). In very large dredging operations, the direct extent of influence 

can be over 10 km. In large dredging operations sedimented material can be detected clearly at up to 1 

to 2 km from the dredging site (Cooper et al. 2007; Stoddart & Stoddart 2005). 

Case: In Finland most of the larger dredging operations are smaller than the ones in the Cooper et al. 

2007 and Stoddart & Stoddart 2005 studies, so the size of the affected area for the Finnish dredging 

operations could be set to 1 km (for over 500m² mass removals, requiring environmental permit). 

In the Baltic it has been estimated, that in the high intensity areas physical loss (including extraction) 

covers 1-5%, whereas the average for the whole Baltic is 1% (Helcom 2018). 

Ranking the pressure for MPA: 

High: The pressure affects more than 1% of the MPA´s seabed OR it occurs in one or 

more areas with notable biological diversity OR in known locations of threatened 

ecosystem components. 

 Medium: Pressure affects 0-1% of the MPA´s seabed, but NOT in areas with notable 

 biological diversity or in known locations of threatened ecosystem components. 

Low: Pressure might occur in very limited locations and in areas of low ecological 

importance. 
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Input of water 
Activities: Power stations, oil production (produced water), Coastal waste water treatment plants 

 

General description: Water discharges generally originate from water treatment plants, food 

processing facilities, mining and power production facilities. Input of water can affect the ecology of 

the area especially if water exchange is restricted. This pressure has generally quite low impact on 

Finland’s marine areas. 

 

Ranking the pressure for MPA: 

High: Input of water has caused regime shift from marine/brackish to freshwater 

species composition. 

Medium: Input of water has notably shifted the system towards freshwater species 

dominance inside the MPA. 

 Low: Input of water is affecting the salinity levels inside the MPA, but is not causing 

 notable threat to the species in the area. 
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Changes to hydrological conditions 
Activities: Constructions impeding water movements 

 

General description: Changes to an areas hydrological condition can have drastic impacts on the 

marine environment. Particularly building dams and bridges may have serious effects on the 

surrounding environment, since these activities can limit or alter the water exchange and salinity. 

Water exchange and currents affect the sedimentation and turbidity. For some species changes in 

salinity can be lethal, or it can cause considerable stress to the organism. Most of coastal species can 

cope with small temporary changes in salinity. However long-term changes can alter the competition 

settings and ecological structures notably (for e. g. Crain et al. 2009).  

Changes in siltation can cause gradual degradation of habitats. Restricted water exchange by dams and 

bridges might lead to the benthic communities being covered by sediment. Also increased turbidity 

can decrease the light availability and limit the growth plants and algae. 

 

Ranking the pressure for MPA: 

 High: Constructions like bridges, coastal dams etc. have altered the hydrological 

 conditions in more than 5% of the MPA OR it is affecting one or more areas with notable 

 biological diversity OR in locations with known threatened ecosystem components. 

 Medium: Construction has caused changes to the currents or salinity and they affect 1- 

 5% of the MPA and are NOT affecting areas with notable biological diversity or locations 

 with known threatened ecosystem components. 

 Low: Construction has caused changes to the currents or salinity and they affect less 

 than 1% of the MPA and are NOT affecting areas with notable biological diversity or 

 locations with known threatened ecosystem components. 
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Extraction of water 
Activities: Water abstraction 

 

General description: Sea water can be extracted for the needs of industry, energy production (cooling 

water) and fish farms. If the extraction would take place in closed bays or in other areas, where the 

water exchange is restricted, it could increase the inflow of sea water, increasing salinity. In Finnish 

coastal areas the pressure is minimal. 

 

Ranking the pressure for MPA: 

 High: Water abstraction affects water properties in more than 5% of the MPA OR it 

 occurs in one or more areas with notable biological diversity OR in known locations of 

 threatened ecosystem components. 

Medium: Water abstraction affects water properties in 1-5% of the MPA, but NOT in 

areas with notable biological diversity or in known locations of threatened ecosystem 

components. 

 Low: Water abstraction occurs in the MPA but affects water properties in less than  1% 

 of the MPA. 
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Input of sound 
Activities: Wind farms, bridges, oil platforms (construction), Wind farms (operational), Oil platforms, 

Cables and pipelines (construction), Shipping (coastal and offshore), Recreational boating and sports. 

 

General description: Noise pollution is present in the majority of the coastal areas, but the effects are 

poorly known. Noise can cause acute, long term, or chronical illness or hindrances. The most common 

negative effects caused by noise are disturbing the communication of fish and animals, lowered 

hearing, behavioural disorders or even death (Codarin et al. 2009; Van der Graaf et al. 2012). In order 

to assess, if a particular noise is disturbing, one could compare the species occurring in the area and at 

what frequencies the noise is occurring. Different species might be affected by different frequencies 

(HELCOM 2016).  

 

Ranking the pressure for MPA: 

High: Disturbing sound frequently affects more than 25% of the MPA OR it is highly 

impacting sound sensitive species in the area OR it has caused species to relocate from 

the MPA. 

 Medium: Disturbing sound frequently affects 10 - 25% of the MPA OR it causes negative 

 effects to the sound sensitive species in the area. 

Low: Disturbing sound is occurring, but it affects frequently less than 10% of the MPA. 

The pressure is not causing adverse effects on sound sensitive species in the area. 
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Input of electromagnetic and seismic waves 
Activities: Electromagnetic changes, Seismic exploration, explosions 

 

General description: Seismic waves can be introduced by seismic exploration for science, 

construction purposes and blasting bedrock for harbour or navigational activities or in military 

practice. At close proximity seismic waves can affect to the mortality of fish and animals. 

Cables on the sea bottom can change the electromagnetic fields within their close proximity, but there 

is no indication that they would have an effect on the mortality of benthic organisms. However, cables 

can influence the ability of fish to navigate near the cable. The pressures on the environment from 

installed cables can be considered minimal. (E.g. Bochert & Zettler 2004; Gill et al. 2012) 

 

Ranking the pressure for MPA: 

High: The pressure has been observed to affect species in in the MPA. 

Medium: The pressure has occurred in any areas of notable biological diversity or near 

known locations of threatened ecosystem, but no adverse effects have been observed. 

Low: The pressure has occurred in the region, but it is not frequent and has NOT 

occurred in any areas of notable biological diversity or in known locations of threatened 

ecosystem components and the pressures intensity or frequency is NOT causing long-

lasting effects to the MPA.  
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Change in water temperature 
Activities: Power plants with warm water outflow 

 

General description: 

This pressure was interpreted to include local change in water temperature, not changes due to 

climate change. 

 In Finnish coastal areas warm water outflow is most often caused by nuclear power plants, coal power 

plants and industrial cooling systems. Warm water outflow from power plants has been shown to 

affect the diversity of the species present in the surrounding area (Teixeira et al. 2009). It should be 

noted, that increased temperature will not necessarily increase the diversity. Sometimes power plants 

use chlorine to prevent marine organisms from attaching to parts of the cooling systems (Choi et al. 

2002). In these cases, the released water causes the biological production to decelerate. 

Warm water outflow might increase the bacterial growth and increase the likelihood for diseases 

occurring in the marine community (Wahl et al. 2011). If the water exchange in the area is restricted, 

one can expect the effects to be greater than if water flowed more freely. Constructions such as bridges 

and dams, might limit the water exchange in closed or semi closed areas and cause a rise in water 

temperatures on a local scale.  

Industrial water discharges might also provide warm water refuges to invasive species, which might 

not otherwise survive in the area (Smith et al. 2018). 

 

Ranking the pressure for MPA: 

High: Activities affect to water temperature in more than 5% of the MPA OR affect the 

ecological conditions in one or more areas with high biological diversity OR in known 

locations of threatened ecosystem components OR has created a refuge for invasive 

species inside the MPA. 

 Medium: Activities affect notably to water temperature in 1 - 5% of the MPA´s water 

 area.  

 Low: Activities affect notably to water temperature in the MPA but affect in less than 

 1% of its water areas. 
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Input of light 
Activities: Sources of artificial light 

 

General description:  Globally, artificial light affecting MPAs is widespread and increasing (Davies et 

al. 2015a). Even though the effects of artificial light are less well known in the marine than in the 

terrestrial environment, the negative effects can include e.g. birds striking vessels, which seems to be 

season dependent with an increased number of strike incidents during the darkest months of 

November, December and January (Merkel 2010) or even changes on a species community level 

(Davies et al. 2015b). 

 

Ranking the pressure for MPA: 

 High: Artificial light has caused changes to the behavior of animals in the MPA. 

 Medium: Artificial light is potentially affecting the behavior of animals in the MPA. 

 Low: Artificial light is present in the MPA but is not likely to affect animals in the MPA. 
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Input of nutrients and organic matter 
Activities: from point and diffuse sources, including agriculture, aquaculture, atmospheric deposition, 

sewers, mariculture, riverine inputs 

 

General description: Eutrophication caused by increased availability of nutrients and reduction of 

oxygen levels or hypoxia, are common problems in the coastal waters (e.g. Howarth et al. 2000). 

Eutrophication can have a direct impact on the ecosystems by changing structures of species hierarchy 

(Emery et al. 2001). The most severe impact of eutrophication is environmental hypoxia caused by 

decomposing algal matter (Crain et al. 2009). An increased amount of nutrients means an increase in 

algal growth. When these algae die, the decomposition process consumes large amounts of oxygen, 

hence the seabed under the decomposing algae becomes hypoxic. Eutrophication is especially harmful 

in areas, where water exchange is limited (Crain et al. 2009). Sessile organisms are affected the most, 

because they cannot move from hypoxic areas (Altieri & Witman 2006). 

 

Ranking the pressure for MPA:  

High: The MPA shows clear signs of eutrophication such as increased hypoxia at the 

seafloor OR shifts to dominance of species benefitting from high nutrient content. 

Medium: Increased coverage of species benefitting from high nutrient content. 

 Low: There are visible signs of eutrophication, but the ecosystems remain unaffected. 
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Input of contaminants  

(synthetic substances, non-synthetic substances, radionuclides; - diffuse sources, 

point sources, acute events) 

Activities: Coastal industry, oil terminals, refineries and platforms, Ship accidents,  

 

General description: Pollution of coastal waters can be caused by direct discharges into the water, as 

runoff from the drainage areas or from atmospheric deposit (e.g. Crain et al. 2009). Especially harmful 

are long lasting and slowly decomposing matter such as heavy metals and persistent organic 

pollutants (POP). Adverse effects of oil spills on fish, mammals and birds are relatively well studied. Oil 

from spills and accidents have been noted to cause physical changes, blindness, cancer and increased 

mortality in marine organisms (Crain et al. 2009). Introduction of contaminants into the marine 

environment can lead to severe habitat degradation. Contaminants, such a PCB, can lead to 

physiological or behavioural changes, such as sex differences in fish (Madenjian et al. 2016). 

Docks have been a source for many pollutants such as copper and organic tin compounds. Even though 

the amount of contaminant discharges and general use has been reduced by national and 

multinational laws and treaties, the pollutants might still be found in the sediments (e.g. Lilley et al. 

2012). From there they may be released into the environment again by dredging activities or currents 

caused by ships.  

Also cooling water from power plants might increase the amount of pollutants in the water, if the 

system uses anti-fouling chemicals or chlorine (Choi et al. 2002). 

 

Ranking the pressure for MPA: 

High: Input of contaminants has caused observed physiological or behavioral changes to 

the species inside the MPA. Known discharges of contaminants are occurring in or near 

the MPA. 

Medium: Input of contaminants has caused potential physiological or behavioral 

changes to the species inside the MPA. Known discharges of contaminants have occurred 

in or near the MPA and are potentially stored in the sediments. 

 Low: Potential sources of contaminants are present in or near the MPA, but no 

 reported spills have occurred. 

 

 

 



STATE & CONSERVATION 9-2018, 3N-4 
 

 

Page 16 of 28 
 

Input of CO2  

(and other greenhouse gases) 

Activities: Maritime transportation, Carbon capture and storage, Agriculture, Energy non-hydro, 

Industry, Transport, Urban development 

 

General description:   

CO2 and greenhouse gases when released in the air can cause global change in temperature and 

precipitation. Increasing CO2 concentrations in the water will lead to acidification. Changes in 

precipitation can affect to the salinity in water areas such as Baltic Sea with restricted water exchange. 

Shifts in salinity and temperature gradients will lead into changes in distribution of certain species 

(BACC II Author Team 2015). Acidification of marine environments has a negative effect on many 

ecosystems (Crain et al. 2009). Acidification is especially harmful for organisms, which use calcium in 

their shells. 

Ranking the pressure for MPA: 

High: Observed loss of species or introduction of non-native species due to climate 

change or acidification.   

Medium: Observed changes in species composition due to climate change or 

acidification. 

Low: Possible changes in temperature, salinity or pH, but no observed biological 

changes. 
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Input of litter  

(solid waste matter, including micro-size litter) 

Activities: Disposal of household / recreational facility waste, Disposal of inert materials, Disposal of 

industrial waste 

 

General description: The increase of litter can affect to the mortality of some species in the coastal 

waters (Crain et al. 2009). Even nontoxic waste such as plastic degrades very slowly and might get 

eaten by animals causing a disturbance in the food web. 

The occurrence of micro plastics in the marine environment has become a matter of increasing 

attention in the recent years. The term micro plastics refers to plastic debris not visible to the naked 

eye. Some of the plastics used by humans end up in the marine environment, where they weather 

producing micro plastics. One of the most harmful effects of these are their ability to absorb Persistent 

Organic Pollutants (POPs) present in the water. Even though micro plastics constitute only a small part 

of the micro particles in the marine environment, if these are ingested by organisms lower in the food 

web (e.g. zooplankton) and if the POPs have become bioavailable, then the toxic effects can move also 

to higher trophic levels (Andrady 2011). 

 

Ranking the pressure for MPA: 

 High: Visible litter is frequent on the shores and in the water. Litter causes death to 

 birds or animals.  Micro-size litter is present. 

 Medium: Visible litter is occasional on the shores and in the water. Micro-size litter is 

 present. 

 Low: Visible litter is uncommon on the shores and in the water. Micro-size litter is 

 possibly present. 
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Extraction of, or mortality/injury to, species  

(targeted, non-targeted) 

Activities: Commercial and recreational fishing, Hunting of birds, Hunting of seals 

 

General description: Overexploitation is presumably the greatest individual threat for declining 

marine species (Kappel 2005). Globally about half of the threatened marine species are caught as a 

bycatch. Fishing can cause extensive damage to target species, non-target species and the habitat. 

Overexploitation has in many cases lead to a reduction of populations and to local and even global 

extinctions. 

Hunting is the single largest cause of death among waterfowl (Owen & Black 1990). In Europe about 7-

9 million ducks and geese are shot annually, corresponding number in Finland is 450 000-700 000 

(Ermala 2006, RKTL 2008, RKTL 2014).  In addition to mortality, hunting also has a disturbing effect 

on waterfowl (e.g. Madsen & Fox 1995). Hunting disturbance has been shown to affect waterfowl 

behavior, such as increase escape flight distance (e.g. Madsen 1985), modify diurnal activity (e.g. 

Madsen & Fox 1995) and decrease daily foraging time and may cause a local or large-scale regional 

redistribution of ducks, leading to energy loss and thereby negatively affecting migration and 

wintering as well as future breeding success.   

Grey seal and Baltic ringed seal may be hunted with a license during their species-specific hunting 

seasons. Hunting in Finland is conducted according to the principles of sustainable use and should not 

threaten Baltic seal population (Ministry of Agriculture and Forestry 2007). Hunting of seals might 

disturb other species, e.g. nesting and migrating waterfowl. 

 

Ranking the pressure for MPA: 

High: Commercial fishing / Hunting of birds /Hunting of seals is frequent and is affecting 

the natural populations. 

 Medium: Frequent recreational fishing OR occasional commercial fishing/ hunting of 

 birds/ hunting of seals. 

 Low: Hunting of birds/ hunting of seals OR commercial fishing does not occur. 

 Recreational fishing is not frequent. 
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Disturbance of species 
Activities: Tourism and Recreational activities, Maritime transportation 

 

General description: Noise and movement caused by human activities can repel fish and other 

marine animals and it can also disturb their breeding, nesting or spawning. Disturbance on the 

breeding islands of birds during the breeding season can have a negative effect on breeding success, 

especially early in the breeding season (Bouldac & Guillemette 2003). This time of season dependence 

also needs to be considered when assessing the disturbance on e.g. seals. Ringed seal (Phoca hispida) 

need a breeding area with a solid ice sheet while the grey seal (Halichoerus grypus) prefers to breed in 

the drift ice zone. Both maritime traffic and recreational activities cause the most harm to seals during 

their breeding season and another sensitive time for the seals is during moulting season (Ministry of 

Agriculture and Forestry 2007).  

Maritime transportation and recreational boating can pose a serious threat in areas where the 

activities are frequent. Noise, waves and propeller thrusts can disturb species reproduction and 

foraging. Near small harbours recreational boating is naturally more frequent than in other areas.  

Recreational boating can cause significant changes to the composition of species in a specific habitat 

and it may also decrease species richness (Eriksson 2004; Davis & McAdory 2007). Ship traffic can 

influence birds when flocks a flushed to flight. The flush distances seem to be species and flock size 

dependent (Schwemmer et al. 2011). Also, the presence of recreational boating activity has been 

shown to have an effect on the feeding behavior of some bird species, in e.g. showing a decrease in 

foraging activity with increased number of anchored boats (Velando & Munilla 2011). 

 

Ranking the pressure for MPA: 

High: Disturbing noise and/or movement caused by human activities are frequent in the 

MPA AND it occurs in important nesting, breeding, spawning or resting areas OR 

disturbance has caused sensitive species to relocate. 

Medium: Disturbing noise and/or movement caused by human activities are frequent in 

the MPA and it does NOT take place in important nesting, breeding, spawning or resting 

areas. 

Low: Disturbing noise and/or movement caused by human activities are infrequent in 

the MPA and it does NOT take place in any important nesting, breeding, spawning or 

resting areas. 
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Translocation of (native) species 
Activities: Marine and freshwater aquaculture 

 

General description:  Usually the term translocation of species is used when endangered species is 

purposefully transported to new location to have a better chance of reproduction. This can be 

happening e.g. if a threatened species are found near a construction site. Translocation of native 

species can also occur, when human activities drive the species into new areas (Andrews et al. 2012). 

Translocation of species can affect to the food webs and species interactions inside the MPA. 

 

Ranking the pressure for MPA: 

 High: Translocation of plants or animals is causing considerable harm/reduction to the 

 relocated species populations or other species in the MPA. 

 Medium: Translocation of plants or animals is causing some harm/reduction to the 

 relocated species populations or other species in the MPA. 

 Low: Translocation of plants or animals is not suspected to affect notably to the 

 relocated species populations or other species in the MPA. 
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Introduction of genetically modified species 
Activities: Marine and freshwater aquaculture 

 

General description: Introduction of genetically modified species can have serious effects on native 

species populations (e.g. Wolfenbarger & Phifer 2000). Genetically modified species can have traits 

that improve their abilities to survive. This can lead to extinction of competing natural populations. 

Mixing the genetically modified populations with natural ones can in some cases eliminate genetic 

diversity or uniqueness of native species. For example, fish escaping from fish farms can affect to the 

genetic variance of native species.  

 

Ranking the pressure for MPA: 

 High: Genetically modified species are occurring in the area and are known to threaten 

 native species in the MPA. 

 Medium: Genetically modified species are occurring in the area and are possibly 

 affecting the native species in the MPA. 

 Low: there are potential sources for introduction of genetically modified species in or 

 near the MPA.  
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Introduction or spread of non-indigenous species 
Activities: Transport, Fisheries, Aquaculture 

 

General description: Non-indigenous species can affect to the natural state of marine areas e.g. 

trough changes in competition, causing habitat change, acting as food supply, by predation/ herbivory, 

spreading deceases or acting as parasites (e.g. Ruiz et al. 1999). New species can replace native species 

and change the composition of food webs (Crain et al. 2009). In coastal areas frequent ship traffic is a 

common anthropogenic vector for non-indigenous species. 

A few examples of harmful non-indigenous species in the Finnish waters are the fish Neogobius 

melanostomus, the mussel Mytilopsis leucophaeta and the planktonic crustacean Cercopagis pengoi. N. 

melanostomus is very effective in reproducing and an aggressive competitor for resources. M. 

leucophaeta clogs pipes and competes for space with native species. C. pengoi competes for 

zooplankton with fishes and when occurring in great numbers can damage fish nets, causing 

economical losses to fisheries (Finnish Museum of Natural History 2015). 

 

Ranking the pressure for MPA: 

High: Non-indigenous species have been reported in the area and they have been 

observed to affect the native species in the area. 

Medium: Non-indigenous species are present, but they have no known negative effects 

on the native species of the MPA. 

Low: Non-indigenous species have been reported in the region, but no observations have 

been made inside the MPA. 
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Introduction of microbial pathogens 
Activities: Coastal waste water treatment plants, Aquaculture, Passenger shipping 

 

General description: Human activities might spread pathogens among marine organisms (Crain et al. 

2009). For example, in aquaculture fish populations are artificially kept very dense. In these conditions 

diseases can emerge and they can then spread to natural populations. Pathogens might also be 

transported from other areas by ships ballast waters. Human activities can lower organisms’ immune 

systems and cause changes in the environment, that can aggravate the effects of diseases (e.g. increase 

in temperature)(Crain et al. 2009; Bruno et al. 2007). 

Ranking the pressure for MPA: 

 High: Microbial pathogens are observed to affect the species in the MPA. 

Medium: Sources of microbial pathogens are located in/near the MPA, but no adverse 

effects have been observed. 

Low: There are potential sources of microbial pathogens near the MPA, but they are not 

likely to affect species inside the protected area. 
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Cultivation/artificialization of natural habitat 
Activities: Mariculture, Marine and freshwater aquaculture 

 

General description: Cultivation/artificialization of natural habitats means that the habitats can no 

longer function in their natural state. The area is modified so cultivated species can prosper. Excess 

nutrients, medicine and chemicals can make the area non-suitable for native species. 

 

Ranking the pressure for MPA: 

High: Cultivation/artificialization of natural habitat has occurred in the MPA and it 

affects adversely to its surroundings.  

Medium: Cultivation/artificialization of natural habitat has occurred in the MPA but no 

adverse effects have been observed in the surroundings of the area.  

 Low: Cultivation/artificialization of natural habitat has occurred near the MPA.  
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