
Harry , Sally and  the good and bad 
guys





Cats know it!!



after years with flushing of 

lakes - HARRY met a GURU 

(myyyyy lake, myyyy students)

Long time ago when grand-

father was young

Harry                       secretary Guru



Harry met Sally  - slightly drunk



shouldn´t

we…

see mee

and my

glasses



Harry met Marten

Egbert and Eddy



The danes and the world

met Harry



Several joint meetings – when we were young

Our GURU already

Jesus-like by then!
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• Clearing lakes
AN ECOSYSTEM APPROACH TO THE 
RESTORATION AND MANAGEMENT OF 
SHALLOW LAKES IN THE NETHERLANDS
Harry Hosper. 

• Published 1997 Summary also in Dutch.
Includes bibliographical references (p. 135-
152).
Thesis (doctoral)--Landbouwuniversiteit
Wageningen, 1997.



Metode 

Hypolimnetic oxygenation  

Sediment oxidation with nitrate (Riplox) 
Addition iron 
Addition calcium carbonate 

Allumnium addition* 
Phoslock addition* 
Hypolimnetic withdrawal 

Artificial circulation 

Water level increase 

Water level decrease 

Sediment dredging 
Sediment covering 

Fish elimniation (rotenon) 

Fish removal (biomanipulation)*  

Stocking of piscivores 

Macrophyte introduction 
Macrophyte protection 

Macrophyte harvest 

Stocking of fish herbivores 

Introduction of zebra mussel 

Barley straw addition 

 

Lake restoration methods (to combat eutrophication)

Bold: methods used in Denmark

*) Methods investigated in CLEAR

Commonly used methods:



The man and his citations



Harry advices the world!!!





More clear

than Lake 
Fogo



Pioner days….

Biomanipulation roooooocks!!!!!



48 species (10 introduced) in Denmark, but 4 species dominate:

Good guys Bad guys

Roach

Bream

Pike

Perch (when big)

Fish species in Denmark



Carp are the worst!!!!!

really

bad guy!!

good guy



Fish removal: methods



Lake restoration by 
removing fish



What has been achieved ?



Submerged macrophytes and lake 
ecosystems





Huizhou,  West Lake

Lake restorations in other parts of the 
world (China, Uruguay)





Fish removalNo fish
removal

Fish removal in Huizhou     

West Lake.



Long term problems
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Reduced loading and concentration of TP in 
Danish lakes

Makes it more complicated to extract the effects of fish removal
contra the effect of reduced loading and internal P loading



Presentation of data 90 %

75 %

Median

25 %

10 %

•Relative units (relative to before restoration)

•Significant difference marked with blue color

•log scale



Secchi depth,
suspended
solids and 
chlorophyll a



TP and TN



Fish (bream CPUE; weight and number)



Fish (roach CPUE; weight and number)



Zooplankton biomass



Biovolume of main phytoplankton classes



Seasonality of phytoplankton biovolume

Absolute
units



Probability of 
”survivel”

No statistical

significant

differences





Lake Væng – fish removal

Area: 16 ha

Mean depth: 1.2 m

Max. depth: 1.8 m

180,000 (2.5 t) roach and bream removed 
from 1986-88

(= 50% of the total fish biomass)



Fish biomass in Lake Væng before and 
after removal



Chlorophyll, Secchi depth, TP and TN



Fish and submerged macrophytes 



Seasonality of TP when going from clear to 
turbid conditions (absolute units)



Reasons for failures (fish removal)

• Insufficient loading reduction

• Rapid return of zooplanktivorous fish, particularly roach

• Invertebrate predators (Neomysis/Leptodora)

• High resuspension of loose sediment

• Internal P loading from a sediment pool

• Instability due to low macrophyte coverage



Biomanipulation suuuuucks…….

not fully --repeated measures



Lake restoration – several talks this week

Removal of sediment
Adding Aluminium

Fish removal –
the bad guys



Fra Hedeselskabet

Alum addition 

1974Lyngby Sø

2006Nordborg Sø

2005Frederiksborg 
Slotssø

2003Kollelev Mose

2001Sønderby Sø

YearLake

Principle: Al is added to increase the sorption of phosphorus in 

the sediment and decrease the internal  loading of phosphorus



Different methods of Al adding. Here after 
a small boat



TP and PO4-P in Lake Sønderby before and after Al 
addition in Oct. 2001

Fra: Jonas Hansen (Fyns amt)
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�
PAC

2/3 sep

Phoslock



Allied attack (Moss et al)

Eutrophication and climate change
goes hand in hand – synergitsic
effects



Meerhoff et al , 2012



Lago Maggiore

Jeppesen et al, soon submitted

surface water summer

bottom water



, 
cold water warm water

low nutrient taxa               high nutrients taxa



Lake Søbygård, Denmark

perch+roach+rudd

roach

perch

TP and chla

to come

temp fish size

chlorophyll (alger) – total phosphorus

Jeppesen et al, soon submitted



Many small fish in warmer
countries (Uruguay)



Nutrients

Danish lake in balance           Degraded Danish lake Warm lake

fish eating
fish

prey fish

water flea

algae

Jeppesen et al, 2010



Many small fish

Few piscivores
fish

Then life is bad 
for the large

Daphne





CE van Ginkel
Resource Quality Services
Department of Water Affairs & 
Forestry



SALGA and ECOFRAME-lakes

Kosten et al , GCB, Jan 2012



Moving baseline or compensation needed?



Time for a change
in behaviour –step
down 0.5-1 trophic
level……



Action folks!!!!! – make it sustainable

Reduce the external
loading, reduce
the external loading,
reduce the external
loading,

reduce irrigation,
reduce irrigation
etc…. 



Bring the river valleys
back to the rivers!!





Why think
about clear 

water when…



2040- Harry 93 drinking

Gammel dansk

2020 – Harry 73 

drinking Aalborg aqauvit

!991 Harry´s

thesis out

1997 Result of

Harry´s thesis

---and M.L. Meijer

reverse

shift

2012 Harry 

becomes

a sleeping

cell



Holland in 2157

A comple re-naturalisation

The WFD authorities will be veeeeeery happy

less modifed water bodies in EU………….



Thanks for serious and funny days win the past 2.2 decades

It was great………


