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Table 1 Characteristics of some major ecosystem state shifts and their causes

Ecosystem State | State | Events inducing shift
from I to II

Lakes Clear with submerged Turbid with phytopla Kllllng of plants by
vegetation herbicide
Killing of Daphnia by
pesticide

High water level
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% of water surface area

Plant recovery after biomanipulation
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The following measures were taken from 1979 :
measures for reduction of phosphate loading

In 1991-1993: reduction of the fish stock
(approximately 75% of the fish biomass was
removed) and introduction of young pike

(Results)

In 1991, stoneworts (Chara) were for the first time
encountered over a reasonable area in the
Wolderwijd - Nuldernauw. For the first few years
thereafter, in the summer months, the water was
clear only above the stoneworts. The stoneworts
increased in number every year until 1997, as a
result of which the area with clear water increased.
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Zuidlaardermeer
(] Elodea sp.
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1 2 3

Years after biomanipulation

The following measures were
taken in the compartment in 1996:
inoculation with aquatic plants

reduction of the fish stock

(Results)

In 1998, the transparency
decreased despite the presence of
aquatic plants (which stabilize the
transparency in other lakes) and

the low biomass of fish.
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Inside vegetation Outside vegetation

Secchi depth (m)* 0.60***  (0.13) 030  (0.00)

Chlorophyll-a (pg1)* 12.00 (5.00) 38.00 (5.00)

Total-P (mg 1) 0.06  (0.02) 0.10  (0.03) 1993%6 ﬁ
Total N (mg1™) 137 (0.25) 180 (0.05) Velwemeer;if
SRP (mg1™)* 0.003  (0.00) <0.001  (0.00)

Dissolved-N (mg N 1"")** 0.0045  (0.015) 0.06  (0.013)

Inorganic suspended solids (mg ) 2.7 (1.30) 7.00 (1.20)

*  significant difference between inside and outside the vegetation (p < 0.05) =

** dissolved N= NO, + NO, + NH,
*** Secchi depth to the lake bottom
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