
Lagoon indicators
Malmö



• Linear habitats as indicators (Ramunas)
• A) typology residence time (Boris, Ali)
• B) ChA and index Benthos to CHL A (Sergej A.)
• C) Phytoplonkton community structure (Sergej A.) 
• Fish community structure (Arvydas & Arturas, Sergej S.)
• Water quality (sensu WFD):
• Water and nutrient budgets (Arturas, Ali)
• Sediment budget (Boris, Ali)
• Socio-economics part of development / layer existing in 

context of lagoon (Tomasz ?)
• Local or regional government policy or cooperation

(Tomasz?)
• Nature conservation (Kazimierz)



Marine Strategy Framework 
Directive (MSFD) descriptors –

which of them are suitable for the 
lagoons ??? 



1. Biodiversity
2. Non�indigenous species
3. Commercially exploited fish stocks 
4. Marine food webs
5. Human�induced eutrophication
6. Sea floor integrity ???
7. Hydrographical conditions
8. Concentration of contaminants
9. Contaminants in fish & seafood ???
10. Marine litter ???
11. Energy and noise ???
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DPSIR and indicators



Typology and gradients
• Parallic ecosystem concept Guelorget et al 

(1983) in the Mediterranean lagoons  
developed including the that not the salinity, 
but rather the degree of confinement is the 
deciding factor in shaping the biological 
communities. 



Biological diversity shows a 
gradient from maximum to 
minimum, from the 
communication channels to 
the confined areas. 
Meanwhile, benthic biomass 
and abundance of individuals 
show the inverse pattern, with 
maximum biomass and 
abundance of individuals in 
the intermediate areas.



In zones where the environmental conditions are more stable 
(near the channels due to the buffered influence of the open 
sea environment) the settlement of species exhibiting K-
selection strategies is possible. As stated above, these species
are larger, reproduce later in life, and develop more slowly. 
They are, however, superior competitors to r-species in such 
stable environments. The K-strategists can control, through 
predator-prey relationships, the r-strategists, which would 
proliferate exponentially in their absence (top-down control), 
allowing the establishment of several species spread by the 
different trophic levels. The diversity is usually high with the
use of all available resources available, and this leads to a 
highly diverse community.



Parallic gradients in the 
Meditteranean lagoons

• Mollusks usually are the dominant groups 
close to the sea, where some 
echinoderms can also be found (as 
Asterina, Holothuria or Paracentrotus); 
meanwhile polychaetes, crustaceans, and 
chironomids successively increase their 
relative abundance with confinement. 



Parallic gradients in the Baltic 
lagoons 

• As the Oder and Curonian lagoons are 
river dominated the confinement is 
decided not only by the proximity to the 
exchange channels, but also by the 
proximity to the river outlets or deltas

• Vistula lagoon could be more similar to the 
Mediterranean lagoons



Parallic gradients in the Baltic 
lagoons (continued)

• Baltic (Haffen coast) lagoons are 
planktonic primary production dominated 
while the Mediterranean lagoons are 
mostly benthic primary production 
dominated (including opportunistic 
macroalgae species)  



Parallic gradients in the Baltic 
lagoons (continued)

• Question: Could the calculated residence 
time be the proxy for the lagoon gradients 
?



Average residence timesAverage residence times

Monthly residence time Monthly residence time 
distribution were averaged distribution were averaged 
with GIS for the simulated with GIS for the simulated 
period.period.



SalinitySalinity

Salinity events have been Salinity events have been 
expressed as day/year expressed as day/year 
that salinity reach 2 psu that salinity reach 2 psu 
(which is a limit for (which is a limit for 
Curonian Lagoon organisms)Curonian Lagoon organisms)



Sediment distributionSediment distribution

In function of sediment type In function of sediment type 
and bathymetry evolution we and bathymetry evolution we 
compute the tcompute the t



11:30-13:30 Discussion on the Baltic lagoon 
indicators
•Ramunas Linear & Areal Lagoon Indicators
Arturas & Arvydas Fish communities as an 
indicator
Data issues (external experts)  
•13:30-14:15  Lunch (at Klaipeda Science 
and Technology Park)
•14:15-17:00  Round table discussion
.



Lagoon Lagoon 
zonationzonation



Proposed structure of the white 
paper

• Introduction
• Typology of the Baltic lagoons
• Applicability of WFD and MSFD 

descriptors
• DPSIR approach – identification of 

pressures



Indicator classification (after Tomasz)
• Natural processes - and nature conditions (clear , 

not polluted etc.)
• Socio-economics part of development / layer 

existing in context of lagoon
• Local or regional government policy or cooperation
• Endangering for habitats (biodiversity, conditions) 

and human economy influence/ factors - natural and 
anthropogenic ones 



THE DEADLINES !!!

• Week prior to Malmoe meeting - 18 
September

Task leaders sending the outlines and basic 
ideas to all partners

Check the National WFD progress
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Background
“The first symptom of the eutrophication of the 
waters in the Lagoon occurred in prewar times. But 
year by year, the volumes of the agricultural, 
industrial and municipal waste water increased, 
especially following the period between 1955 and 
1965. This period marked the beginning of the 
heavy eutrophication of the Curonian Lagoon, due to 
the poor water quality of the River Nemunas”
HELCOM Thematic report (October 2000)



HOTSPOTS WITHIN THE 
AREA



Klaipėda WWTP hot spot
(deleted in 2001)

• The secondary and tertiary treatment of 
waste water introduced in 1998-1999



Nutrient loads (from the above report)





Phosphate concentrations and 
runoff
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WATER
9920 t

Bottom sediments
124000 tons

Macrophytes
9365 t

Nemunas load
26820 t (1996-2002)

Discahrge to the Baltic
23420 t

Deposition
1493 t

Bentho-peagic 
exchange

???

Nitrogen fixation

up to 3956 t (2
005)

Denitrification???

Total N Budget 
revised

(for 2000-2006)

From the Baltic
1463 t

EXCESS 
of 6000-10000 
tonsN/year !!!



• Recalculated and corrected N budget for 
2000-2006 is significantly lower. 

• Not so clear for the P (need additional 
calculations)



FISHERY

• Reconstruction of stock dynamics based 
on the population structure (Ložys & 
Razinkovas, unpublished)



Predatory commercial fish 
(estimated stock)



Demersal commercial fish stock



Fishery

• Regulation measures improved ?



Conclusions

• Some improvement in mostly N runoff to 
the lagoon 

• Somehow improved stocks of predatory 
commercial fish



LAGOON INDICATORS



• 1. natural processes - and nature 
conditions (clear, not polluted etc)

• 2. Socio-economics part of development / 
layer existing in context of lagoon

• 3. Local or regional government policy or 
cooperation

• 4. Endangering for habitats (biodiversity, 
conditions) and human economy 
influence/ factors - natural and 
anthropogenic ones 



WFD parameters
• Classification
• Macrophytes
• Phytoplankton
• Benthos
• Chemistry
• Residence time (modelled)



Potameid (Potamonogeton pectinatus & 
P. perfoliatus) distribution

Water quality class Maximum potameid penetration 
depth, m

Comments

Very good ≥ 3 m Maximum depth observed in 50ties (Minkevičius, Pipinis, 
1959)

Good 1-3 m Contrmporary potameid distribution threshold in the most 
suitable locations. 

Average 0,6- 1 m Average potameid distribution

Bad 0,6 – 0,5  m Potameid zone in hydraulically active habitats

Very bas < 0,5 m Only P. pectinatus ocuurs



Fishery & food webs(MFD)

• Pelagic/benthic fish ratio
• Maximum length of fish
• Nutritional status of ke species
• ECOPATH derived parameters
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