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Continuity equation for plankton:

oP/ot = Diffusion — Advection + Plankton motion + Production - Mortality

V- -VP
The advection term of the equation becomes important compared to the
other terms when:

1. The organism, P, has a long life time compared to the time scale of
advection pattern.

2. The horisontal gradient, VP is large.
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Northeastern Norwegian Sea (Jun/Jul)

Distribution of Calanus finmarchicus
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Fig. 3. The moving one-year average of monthly values of
computed atmospherically driven volume flux through the
Fuglgya-Bjgrngya, section, 1970-1986.
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Fig. 5. Monthly temperature anomalies from the Kola section,
1970-1986.
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Zooplankton abundance and the abundance pelagic

» Jjuvenile cod in the western Barents Sea
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Figure 4. Average abundance of zooplankton (ml m | squares) and the log of the average abundance of early juvenile cod
(number per trawl hour, diamonds) during the period 1978-1984 in the entire survey area.
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Correlation between flux variations and zooplankton abundance
at the fringe the core production area of C.finmarchicus
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Figure 5. (a) Average abundance of zooplankton (ml m™?) vs. flux (Sv) in June through the section from Fugleya to Bear Island.
The straight line is the least squares regression line (y=77.7+29.5x, r’=65%). {(b) The average abundance of zooplankton
(diamonds) and flux (squares) vs. year.
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The opposite effects of climate change in the arcto-
boreal ecosystem of the Barents Sea and the

boreal- temperate ecosystem of the North Sea
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Figure 2. Graphs of the log abundance of C. finmarchicus

(solid line) and C. helgolandicus (dashed line) averaged for
the North Sea over the period 1958-2000.
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Inflow through the Norwegian Trench into the North Sea
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Modelled inflow of deep water from the
Norwegian Sea into the North Sea during

observed bottom temperature of the

Observed abundance of C. finmarchicus in
Northern North Sea during spring/summer
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North Sea cod spawning-stock biomass (SSB) and
spring/summer abundance of C. finmarchicus
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Abundance of C. finmarchicus in the northern North Sea
(SAHFOS data) vs. the SSB of North Sea cod 4 years later
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The North Sea
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Questions

o Is the concept of spatial match-mismatch between
larval and juvenile fish more important than the concept
of temporal match-mismatch (synchrony)?

e IS recruitment variability in the Atlantic driven by the
zooplankton level and not from the bottom?
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Conclusions

e Climate have strong influences on marine ecosystems
on interannual scale and on multidecadal scale

* Quantifying flux variability across the north Atlantic is
key issue in understanding ocean climate influence on
marine ecosystems

* IBM models must be forced by basin-scale
hydrodynamic models of high resolution
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