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Norwegian spring spawning herring, -
a stock with long time series of data

SSB and mean
annual
temperature at
the Kola-section
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Prolonged time series of SSB versus
temperature

The relationship
fail to continue In
2005




Recruitment (O-group)
versus winter
temperature at the Kola
section (Jan — Apr)

The series are
significantly positive
correlated for the years
1923 — 2005.

r>=0.69

350.0
300.0
250.0
200.0
150.0
100.0
50.0
0.0

250.0

200.0

150.0

100.0

50.0

0.0

1923
1929
1935
1941
1947
1953
1959
1965
1971

1979
1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
2001

1977

1983
1989
1995
2001

2003
2005
2007
2009
2011

2007

2013

2013

4.5
4.3
4.1
BAS
3.7
3.5
3.3
3.1
2.
2.7
2.5

4.5
4.3
4.1
3.9
3.7
3.5
3.3
3.1
2.9
2.7
2.5



What can explain the strong signal?

* Predation?
» There Is always heavy predation.

e In successful years a fraction of the larvae have a
decreased risk of beeing eaten.

 What makes the difference when just a somewhat
larger proportion of the larvae survive to create a rich
year-class?

» Variation in abundance of potential predators?
» Variation in growth of the larvae?



Zooplankton, herring larvae surveys in
April
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Plankton organisms - change in composition
and density
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Center of gravity
for zooplankton,
1993 - 2015

Zooplankton have
a more northern
distribution after
2005
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Density of
various stages of
Calanus
finmarchicus

1993 — 2001 and
2006 - 2013

35000
30000
25000
20000
15000
10000

S10/0]0)

Indicating a real

reduction in the
abundance of
Calanus

ﬁ finmarchicus

Calanus finmarchicus

o] Clll
m1993-2001

Clv
2006-2013

CVH

CVIm



Conclusions

Reduced recruitment for NSSH since 2005

Significant increase in heat content in the
Norwegian Sea and at the Norwegian coast

Reduced zooplankton biomass and density

Reduced overlap between plankton and
nerring larvae

Reduced growth of larvae leading to higher
risk of beeing eaten can be a mechanism for
sustained low recruitment in the recent 12
years
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