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1. The year-class strength in cod seems mainly determined at the
O-group stage (September).

2. The beach seine sample 0-group cod in relatively precise
numbers.
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Inner Oslofjord
Collapse ~1930

/'
Holmestrandfjord
Collapse mid-1960s

The_Grenlandfjords |
Collapse mid-1960s

—1he Skagerrak coast

Recruitment failure
mid-1970s

One thing In common:
gradually increasing nutrient loads
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b) Risgr 1996
(sub-sample 55-70 mm)

/—Var.3-6 -

Gam.1-1-1

Prawns
1-0-5
//76‘.

Cop. >2 mm
49 - 33 - 67

Large copepods
Good condition

e) Risgr 1997
(sub-sample 55-70 mm)

Poly. 2-0- 13 I_Var_2_4_
Moll. 2 - 7 - 45

Clad.
19-37-42

Zoea?2-1-23

Hyperbenthic prey
Bad condition




(from Lee et al. 2006)

/ Oll sack

Large, herbivorous copepods have generally much
higher energy content than small carnivorous copepods
and hypebenthic organisms (e.g. fish and mysids)






STARS regime shift detection method
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Abrupt increase in sedimentation indicates
shift in the plankton community
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Reversal of the oxygen trend
Indicates abrupt change in the
plankton community
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Chlorophyll a measured three times a week 1990-1999
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Chlorophyll a measured three times a week 1990-1999
Chlorophyll a measured three times a week 2002-2010
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The autumn bloom of red tide ﬂ
species has disappeared
(Ceratium spp. and Karenia
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Copepods
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From an Antagonistic
to a Synergistic Predator
Prey Perspective

Bifurcations in Marine Ecosystems
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