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5. Data 

 

Briefly on „Marine Biodiversity Assessment Tool“ 



  

1. Abundance and distribution of juvenile flounder 

2. Abundance and distribution of Fourhorn sculpin (Myoxocephalus 
quadricornis) in relation to benthic communities 

3. Abundance and distribution of Eelpout (Zoarces viviparous) in 
relation to benthic communities 

4. Abundance and impact of non-native fish species (round goby 
example) 

5. Abundance index of large (TL>250 mm) perch (Perca fluviatilis) in 
monitoring catches 

6. The length at sexual maturation of female pikeperch (Sander 
lucioperca) in monitoring catches. 

7. Abundance of Cyprinids 

8. Trophic diversity index of juvenile fish 

9. Habitat-related functional diversity of juvenile fish 
  



Abundance and distribution of 

juvenile flounder 

1. Abundance and distribution of juvenile 

flounders in shallow sandy habitats can 

be used as an indicator, linked to fish 

reproduction and environmental status of 

coastal waters. 
 
2.  Monitoring with beach seine in autumn (young-of-the-year) or spring (1+),  

      combined with environmental variable measurements. Indicator is based 

      on average numbers and occurrence of juvenile flounder (≤ 70 mm) in fixed 

      coastal monitoring areas.  

3. MSFD Descriptor 1 (biological diversity;  1.6.  habitat condition). 



4. The preliminary GES-target: the abundance and distribution range of 

juvenile flounder do not decrease. More precise target value for GES will be 

determined later if the indicator will be adopted to use and new data will be 

available. Some baseline data on last few decades from Hankoniemi. New 

data gathered within MARMONI from Finland and Estonia.  

Abundance of juvenile flounder 



5. 

Abundance of juvenile flounder 



Abundance and distribution of Fourhorn  

sculpin (Myoxocephalus quadricornis) in 

relation to benthic communities 

1. As a post-glacial relict, Fourhorn sculpin is 

considered to be susceptible to abrupt changes 

in the ecosystem – e.g. eutrophication or 

temperature increase . 
 
2.   Annual benthic trawling in fixed survey stations (Gulf of Riga and Irbe Strait). 

       Biomass per m² (calculated for each trawling station and an average 

       value from several stations within a geographical region and depth). 

       The same procedure is applied for biomass data of benthic invertebrates.  

3.  MSFD Descriptor 1. 



4. Indicator values need to be calculated prefferably for smaller scale 

geographic regions. GES when abundance of four-horn sculpin is within 

limits of natural yearly variation and there is no decreasing trend in 

WPUE, coinciding with decrease of benthic invertebrate biomass. 

 

      The last ecosystem shift in Gulf of Riga occured around 1995-1996. If the 

current conditions are taken as a referenece, then an average 

abundance of four-horn sculpin since 1995/1996 can be taken as 

reference value. 

5. 

Abundance of fourhorn sculpin 



Abundance and distribution of Eelpout (Zoarces viviparous) 

in relation to benthic communities 

1. Fishing pressure considered to be low. So, changes in eelpout abundance 

can be mostly attributed to environmental factors (food availability, predation) 

To distinguish between effects of decline of habitat quality and other 

environmental factors, eelpout abundance is plotted against benthic 
invertebrate biomass. 

2.   Annual benthic trawling in fixed survey stations (Gulf of Riga and Irbe Strait). 

       Biomass per m² (calculated for each trawling station and an average 

       value from several stations within a geographical region and depth tratum). 

       The same procedure is applied for biomass data of benthic invertebrates.  

3.  MSFD Descriptor 1 and 4 (marine food webs). 



4. Indicator values need to be calculated for smaller scale geographic 

regions. GES when abundance of eelpout is within limits of natural yearly 

variation and there is no decreasing trend in WPUE, coinciding with 

decrease of benthic invertebrate biomass. 

 

      The last ecosystem shift in Gulf of Riga occured around 1995-1996. If the 

current conditions are taken as a referenece, then an average 

abundance of four-horn sculpin since 1995/1996 can be taken as 

reference value. 

5. 

Abundance of eelpout 



Abundance and impact of non-native fish 

species (round goby example) 

1. Increase in the abundance of non-native species at 

the cost of local species shows loss of biodiversity 

and structural changes in the food webs. Round goby 

can have a negative effect on native fish populations 

(predation, competition etc.). 

2. Ratio of round goby and native species biomass  from annual coastal fish 

monitoring using „coastal net series“. 

3.  MSFD Descriptor 1, 2 (non-indigenous species) and 4. 



Abundance of round goby 

4. GES when no decrease in native fish biomass in relation to round goby 

biomass or if no relationship between changes of round goby and native 

fish biomass is evident. 

 

Reference conditions is the state of coastal ecosystem before formation 

of round goby population (e.g. in Latvian case it is the natural state of coastal 

fish community before 2007). 

5. 



Abundance of Cyprinids 

1. Increase in the abundance of cyprinids is symptomatic for eutrophication. 

2. Average abundance (kg/gill-net/night) of Cyprinids (all togeteher) in coastal 

gill-net monitoring. 

3. MSFD Descriptor 1 (1.2. population size) and especially 4 (4.3 abundance 

or distribution of key trophic groups/species) 

4. GES when  decreasing trend is evident in the abuncance of Cyprinids in 

the areas, where increase in abundance has been observed. 

5. 



Trophic diversity index of juvenile fish 

1. Direct indicator of the biodiversity of juvenile fish in relation to the mean 

trophic level of the community and this diversity should in turn also 

indicate the fish production potential of the habitats.  A high value of the 

indicator should reflect an overall high diversity in terms of juvenile fish 

and favorable nursery habitats for key predatory fish species. Low values 

may indicate domination of species favored by eutrophic conditions. 

Eutrophication and habitat loss, due to e.g. dredging, constructions or 

boating activities, are suggested to be the main anthropogenic pressures 

for this indicator.  

2. Indicator values will be calculated as the Shannon-Wiener index of juvenile 

(0+) fish weighted by the mean community trophic level of adults. Sampling 

by the use of small (1g or 10 g explosive) underwater detonations. The index 

is primarily intended to be calculated on coastal bay-basis but other 

geographical scales should also be evaluated. 

3.  MSFD Descriptor 1, 3 (commercially exploited fish and shellfish) and 5 

(eutrophication).  



4.    

5. 

In prep. 

Trophic diversity index of juvenile fish 



Habitat-related functional diversity of juvenile fish 

1. Reflects the functional biodiversity of juvenile fish in terms of habitat 

preference and is based on the diversity of species that have a preference 

for high temperatures and a strong affinity for vegetation. A high value of 

the indicator should reflect a high diversity of species within the defined 

functional group as well as warm and vegetated areas functioning as 

nursery areas. Eutrophication and habitat loss, due to e.g. dredging, 

constructions or boating activities, are suggested to be the main 

anthropogenic pressures for this indicator.  

2. Indicator values will be calculated as the Shannon-Wiener index of juvenile 

(0+) from fish species with a preference for warm and vegetated areas. 

Sampling by the use of small (1g or 10 g explosive) underwater detonations. 

The index is primarily intended to be calculated on coastal bay-basis but 

other geographical scales should also be evaluated. 

3.  MSFD Descriptor 1, 3 and 5.  



4.    

5. 

In prep. 

Habitat-related functional diversity of juvenile fish 



Abundance index of large (TL>250 mm) 

perch (Perca fluviatilis) in monitoring catches 

1. Abundance of large perch (TL>250mm). Decrease 

may be symptom of heavy fishing pressure.  

2. CPUE of perch with TL>250mm  from annual coastal fish monitoring using 

„coastal net series“. 

3.  MSFD Descriptor 3  (3.3. population age and size distribution). 



4. Trend-based approach. GES considered when no decreasing trend is 

evident from time series. (However stabile trend of low indicator values should 

not always be considered as GES because strong fishing pressure may have 

affected the population structure before the beginning of data collection.) 

5. 

Abundance large perch 
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Vilsandi 

Area Section Nr. of  

gillnet nights 

Perch landings 

(kg) 

Kihnu 177 5 380 12 857 

  178 25 162 133 879 

  188 6 668 39 728 

  195 3 247 11 630 

  total 40 457 198 094 

Vilsandi 326 654 448 

  339 146 29 

  total 800 477 



The length at sexual maturation of 

female pikeperch (Sander lucioperca) 

in monitoring catches. 

1. Index of the population’s size and age 

distribution and should be associated to 

fishing (both commercial and recreational) 

pressure on local fish communities.  

Decrease in the values of this indicator may be symptom of strong 

fishing pressure which may have lead to life-history shift in local 

pikeperch populations.  

2. TL50 is determined using logistic regression model 

Data gathered during during annual spring 

monitoring (trawl and fyke-net) 

3. MSFD Descriptor 1  and 3. 



4. subGES if the indicator values are lower than locally determined 

reference conditions on the basis of historical data (e.g. TL50 lower than 

40.3 cm for Pärnu, Erm, 1981). Trend-based approach possible if no 

relevant historical data can be found (GES considered when no 

decreasing trend is evident from time series).  

TL50 of female pikeperch 

5. Distribution : BINOMIAL

Link function: PROBIT

Effect

Degr. of

Freedom

Wald

Stat.

p

Intercept

AREA
YEAR
TL
AREA*YEAR
AREA*TL
YEAR*TL

1 6.59655 0.010218

2 32.70735 0.000000

1 7.40734 0.006496

1 10.65139 0.001100

2 30.11094 0.000000

2 40.55447 0.000000

1 11.66446 0.000637

95% CI however range from 1.1-776 



0

5

10

15

20

20 25 30 35 40 45 50 55 60 65 70 75 80

1990s

0

5

10

15

20

20 25 30 35 40 45 50 55 60 65 70 75 80

2010s

When length class distributions are narrowing or the peak of length 

is chancing to smaller size one should be concerned.  

Length class distributions also useful as additional data.  

Pärnu 



How to aggregate separate indicators to a area 
based assessment? 

Indicator level 

Assessment on the criteria 
level 

Assessment on the 
Commission descision level 

Assessment on the 
descriptor level 

Area based integrated 
assessment 

Aggregation 1 

Aggregation 2 

Aggregation 3 

Aggregation 4 

1.1.1.1 Distribution area of 
Fucus sp. 

Based on document: Common Understanding of (Initial Assessment, Determination of Good Environmental Status (GES) & Establishment 
of Environmental Targets 

1.1.1 Distributional range 

1.1 Species distribution 

D1. Biological diversity 

Gulf of Riga 



MSFD Marine Biodiversity Assessment Tool 

www.sea.ee    

http://www.sea.ee/
http://www.sea.ee/
http://www.sea.ee/
http://www.sea.ee/
http://www.sea.ee/
http://upload.wikimedia.org/wikipedia/en/a/ae/Flag_of_the_United_Kingdom.svg






indicators. 



Marcus 

Porcius Cato 

„Ceterum autem censeo Carthaginem esse delendam“ 

By the way – I think that the dams should be destroyed. 


