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Eco-forecasting: Mussel farms towards
environmental sustainability

 in the Baltic Sea



  

Implementation of mussel farming 
economic and ecological activities

 in the Baltic Sea 
to promote sustainability. 

What is the aim of ourWhat is the aim of our
  BalticEcoMussel project?BalticEcoMussel project?



  

LEIF, Latvian Environmental Invest Fund.
Latvia
(Development of business plan)

NOVIA, University of Applied Sciences. Finland
(Ecological assesments, development of routines
for monitoring and forecast socio-economic im-
Pacts)

Partners Functions

East Sweden Energy Agency. Sweden
(Coordination and press release)



  

HOW??

Diversification of 
economical activities 

for fishermen 

Job creation, for 
fishermen and food
 industry

Mitigation tool to 
remove the excess
 of nutrients from 

the Baltic Sea



  

IntroductionIntroduction

•3 thing about Blue mussels 3 thing about Blue mussels 
and Baltic Seaand Baltic Sea



  

Number 1.Number 1.

•Markets forecastsMarkets forecasts

x 
10

6
 to

ns

x 
10

6
 to

ns



  

Number 2. Scepticism toward Number 2. Scepticism toward 
mussel farmingmussel farming

• Low recruitmentLow recruitment

•Small sizeSmall size

•Slow growth rateSlow growth rate

•End usesEnd uses



  



  

BALTIC SEA CIRCULATION



  



  

Number 3. EutrophicationNumber 3. Eutrophication



  

On the other handOn the other hand



  



  



  

Mussel photoMussel photo

Clearing water

Concentration of
Pseudo-faeces?

Odd Lindhal



  

we carry out a test to checkwe carry out a test to check
environmental effects of environmental effects of 

mussel farms.mussel farms.

Can they clear the water? Do they accumulate organic matter?
 Do they low the diversity? ............



  

What did we measure?What did we measure?

Analyses of waterAnalyses of water

• Chlorophyll-aChlorophyll-a

• Total PTotal P

• Total NTotal N

• Secchi depthSecchi depth

Analyses Analyses 
sedimentssediments

•Total organic Total organic 
mattermatter

•BiodiversityBiodiversity
•RichnessRichness



  

Kumlinge, Åland Island



  

I had to eliminate two photos here!
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What did we expect?



  

1. Sediment Results1. Sediment Results
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Water resultsWater results
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2-ways ANOVA, 
Depth: 2 m > 6 m

It clears the waterIt clears the water
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Interaction Depth and location: farm different from
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More results...More results...

►No differences in temperature and No differences in temperature and 
oxygen between depth and location oxygen between depth and location 
(2-ways ANOVA)(2-ways ANOVA)

►No differences in salinity among No differences in salinity among 
location (1-way ANOVA)location (1-way ANOVA)

►CONCLUSION, no harmful CONCLUSION, no harmful effects were effects were 
detected in Kumlinge mussel farm.detected in Kumlinge mussel farm.

►Let’s be careful when we scale them Let’s be careful when we scale them 
up!!! up!!! 



  

Factor which should be Factor which should be 
analysedanalysed

Temporal effects of mussel

Pre-mussel farm
stage

Post-mussel farm
stage

Changes in sediment: Total organic matter

Changes in diversity

Effects on water clarity

Removal of nutrients



    

How do we know the best sites How do we know the best sites 
for setting a mussel farm??for setting a mussel farm??

Perfe
ct p

lace Wave exposure

Salinity

Concentration of Chl-a

nutrientsPrescence of mussel in sorroundings



  

Where mussel farms may be Where mussel farms may be 
implemented?implemented?

•As a pilot study we aim to assess two As a pilot study we aim to assess two 
sites:sites:

1. West Hanko, South of Finland. 1. West Hanko, South of Finland. 
Running nowRunning now

2. Latvia, Liepaja region, or in the Gulf of 2. Latvia, Liepaja region, or in the Gulf of 
Riga? 2013Riga? 2013



  

West Hanko (in progress)West Hanko (in progress)



    

Cement
Panel 20 kg

Sampling rope
15 cm

Buoy

2 m 

4 m 

6 m 

Surface of the sea

N = 27 = 9 at each exposure



  

Using univariate approach

P does not vary among sites

N was higher in sheltered sites

Chl-a:
Sheltered > Mid = Exposed
6 meters > 2 meters

July more chl-a than August



  

In progress....In progress....

►Next week I will take the sampling Next week I will take the sampling 
ropesropes

N = 81, 3 exposures, 3 depths, 9 sitesN = 81, 3 exposures, 3 depths, 9 sites

Multiple regression approach to Multiple regression approach to 
determine the best sites for determine the best sites for 
recruitment and settling!!recruitment and settling!!►Next year June and September, growth Next year June and September, growth 
rate and biomass.rate and biomass.



  

RISKSRISKS

►Environmental risks:Environmental risks:

Ice-------Ice------- develop system to sink farms develop system to sink farms

Pollution----Pollution---- accumulation of organic  accumulation of organic 
mattermatter

Which causes hipoxia or Which causes hipoxia or 
anoxia...destruction of biota and anoxia...destruction of biota and 
biodiversity.biodiversity.

Toxic bacteria----Toxic bacteria---- constant monitoring constant monitoring



    

End usesEnd uses



  

1. Nutrient removal1. Nutrient removal

 1 kg of cultured mussel can extract 8.5-12 g of nitrogen (N),
 0.6-0.8 g phosphorus (P) and 40-50 g of carbon (C).

I had to eliminate a photo
A mussel farming unit,
Provided by Kingfisher.



  



  

2. Chicken or fish pellets2. Chicken or fish pellets

►Problem----Problem---- separation shell from the  separation shell from the 
mussel fleshmussel flesh



  

Lactic fermentationLactic fermentation



  

Potential places for cleaning Potential places for cleaning 
usesuses



  

Open coast Open coast 
implementationimplementationOne photo eliminated



  

InvestmentInvestment

Farms and
 goverment
Paying part of
 the investmentTwo photos were eliminated

Corresponding to animal farm
And agricultural field



  

ConclusionConclusion

1.1. Mussel farms in the west Baltic Sea Mussel farms in the west Baltic Sea 
are in a initial stage. are in a initial stage. 

2.2. It is crucial to find the most efficient It is crucial to find the most efficient 
places for recruitment and growthplaces for recruitment and growth

3.3. We need to find end uses for mussels We need to find end uses for mussels 
in terms of ecosystem services in terms of ecosystem services 
(mitigation), economic products, and (mitigation), economic products, and 
social implementations.social implementations.
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