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o _ Log Fyto C=0.92 +1.10 Log TP Strong correlations at
D 35 the base of the food web ...
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st P, men et lite bidrag fra N
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Observed logo(Phyto)
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r2=0.82 r2=0.79
n= 386 IRRP Aty n= 386
RMSE = 0.17 Y4 . RMSE = 0.24

3
Predicted logy(Chla) Predicted logo(Phyto)

Scaled estimates  t Ratio Prob > |f| Scaled estimates t Ratio Prob > [t|
Intercept 44.70 <0.0001 Intercept 165.17 0.0001
logqo(alt) -2.72  0.0068 logo(alt) -461 <0.0001
log4o(Ca) 3.06 0.0023 log4o(Ca) 8.27
log1o(TP) 21.99 <0.0001 log1o(TP) 17.95
log1o(TN) 3.97 <0.0001 log1o(TN) 2.23
l0g1o(TP) * log4o(TN) 4.45 <0.0001 l0g4o(TP) * logo(TN) 2.76




Liebigs minimums prinsipp

* =
One principally limiting
element

Often close to co-
limitation
Macro-nutrients vs.
micro-nutrients

Productivity vs standing
stock: different
elemental demands




Endringer | phytoplankton samfunn,
morfologi, beitbarhet og kvalitet

* =

Cyanophyceae

Chrysophyceae Chlorophyceae

Prosent sammensetning av algegrupper

Cryptophyceae

S Totalt algevolum
~ mm?3¥/m?

Oligotrof Mesotrof Eutrof



Samfunnsendringer og
trofiske kaskader

L d

Typical shifts from large-
bodied to small-bodied
species

Change from large

cladocerans (Daphnia) to
small copepods

Reduced grazing pressure
Shift from salmonids to
cyprinids

Importance of top

predators and the trophic
cascade
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Increased

nutrient load m
ga community C ange ypO mnetic H ep ction
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Self-reinforcing ’”"
O0p. community cnange

eutrophication

Feedback 3

Reduced grazing

Feedback 2

P-release by fish

Feedback 1

P-release from

sediments

© D.O. Hessen



Tilfellet Gjersjoen ...

[ ] :
-Originally a oligotrophic lake Lengde av sk

3 >20cm
O 10-20cm

Became eutrophic from the -
601es due to increased P-loads

Fisk pr. ha

Sewage plants were built but
agricultural runoff continued

Changes in fish and
zooplankton communities,
massive cyanobacterial
blooms - poor water quality.
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Internal fertilization
Pike-perch was added in 1980

Roach vanished, conditions
improved — a top-down story?




Hvorfor fungerte kaskaden i
Gjersjoen?

;4

Fosfor (og N) var allerede kraftig
redusert

Mort spilte en avgjerende rolle for a
opprettholde den interne P-gjadsling

Rask og vedvarende effekt av
utsetting av gjors (1981)

Umiddelbar skremselseffekt som fikk
cyprinider til 4 skifte habitat (til
littoral)

Langvarig effekt ved okt bestand av
g]ars
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Fic. 4. T lph osphorus supply (kg-mo ™~ ') to Lake G] rsjgen. Stand-
ardd shown. (A) Estima d xternal loading of pho phorus
from h b utaries. (B) Total relea fph sphorus (SRPif om roach
biomass in Lake Gj 1 (C ) Per ge contribution of pho: ph rus
from fish to Lake Gijers




