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I. Introduction

Lake Durowskie 

� located in the western part of Poland
� attraction of Wagrowiec city

http://www.wagrowiec.eu/en/rekreacja/

Messyasz, B



� vacation resort
� touristic impacts and sewage discharges

� water quality suffers

Issues

I. Introduction

Issues
� eutrophication (large algae blooms)
� ecological town vs.  recreational potential

Measures
� two aerators for oxygen exchange
� biomanipulation - phytoplankton growth by increase of pikes 

Durowskie beach, photo taken by students



I. Introduction
Purpose of this study 

� investigate the ecological state of the Lake Durowskie

� this macrophyte study aims to address:

1. What is the present trophic state in the lake 
and its tributaries?

2.   What is the trophic state trend from 2009 to now?

� comparison of results with Summer School data from 2009 - 2012



II. Methods 

Data record
� macrophyte association after Podbielkowski & Tomaszewicz 1996
� length / width / water depth
� start/end of patches � GPS tool
� coverage along shoreline after Braun-Blanquet 1928
� anchor� anchor

Map 
� creation by Quantum GIS / MapInfo 
� aerial photo
� calculating area of patches



II. Methods 
Evaluation
� ESMI index 

� classification of the ecological state of deep stratified lakes

� MIR index
� declare ecological state outflow river



III. Results & Discussion

Definition macrophytes 
� aquatic plants, growing in or near water
� emerged, submerged or floating

� sediment and litter accumulation � growth potential 

� large biomass production � large biomass production 

Function as indicator
� long-term indicators 
� beneficial because providing habitat and food for fish and 

substrate for aquatic invertebrates

� land - water ecotone
� associations occur dependent on nutrient status



III. Results & Discussion

� number of associations varied between 15 and 17 from 
2009 to 2011

� 16 associations occured at Durowskie Lake (2012)

Acoretum calami
Butometum umbellati

Caricetum ripariae
Elecharitetum palustrae
Glycerietum maximae
Myriophylletum spicati

Numpharo-Nymphaeetum albae

� Caricetum acutiformis disappeared

Numpharo-Nymphaeetum albae
Phalaridetum asundinaceae

Phragmitetum communis
Potametum pectinati
Potametum perfoliati
Scirpetum lacustris
Sparganiatum erecti

Thelypteridi-Phragmitetum
Typhetum angustifoliae

Typhetum latifoliae



III. Results & Discussion

Dominant associations: 
Nupharo-Nymphaceetum albea

made by students



III. Results & Discussion

Potametum perfoliati

� serve as breeding area for water    
birds

Phragmitetum communis

made by students

� occurs in eu- / mesotrophic water
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III. Results & Discussion

Typhetum angustifoliae

(Photo from www.patchworkspermaculture.net)



III. Results & Discussion

created map allows a 
general view of 
Durowskie Lake



III. Results & Discussion

Middle of the lakeNorth of the lake



III. Results & Discussion

South of the lake
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Tab. 3 Comparison between the shares of emerged and 
submerged association from 2009 to 2011
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� ESMI Index (0.12) � slightly higher than previous years, still “poor“
� MIR index (33.41) � higher value than previous years, still “moderate”

III. Results & Discussion



V. Conclusion

� slight improvements of indices, but still out of good  
ecological status

� association composition show sustained eutrophic
state

� human impact influences obviously macrophyte 
patterns (North �� South)

� increase of total surface area covered by 
macrophytes shows moderate longterm reaction



Thanks for your attention!!!
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