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Zivju nozvejas
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Zivju nozvejas

Changes in fishery....
When research and management actions in 1990s

were almost completely focused on cod trawl fleet -

Gillnet fishery was expanding and developing!
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Zivju narsta krajuma dinamikas
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Mencas loma ekosistema

Death in the Baltic Sea ecosystem
IN 1980 and 2000 (tonnes)

1980 2000 2000 2000
Herring Herring Sprat Cod
Yield 280 000 175000 | 390 000 90 000
Eaten by 359 000 52 000 | 148 000 4 000
cod
Other 356 000 202 000 | 286 000 47 000
causes
Total 995 000 429 000 | 473000 141 000
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Mencas loma ekosistema

Effects of cod predation in 1980s in the northern
Baltic

Other food used by cod (—1.5 million tonnes/year)

COD IS A VACUUM CLEANER

e Fourhorn sculpin stocks depleted
e Eel-pout stocks depleted

e Sand goby stocks depleted

e Sand eel stocks depleted

e Snakeblenny disappeared

e Butterfish disappeared

e Recovery of these stocks observed in late 1990s



A CENTRAL BALTIC BASIN SYSTEM
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Izplatiba un migracijas
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Izplatiba un migracijas
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Mencas izplatiba cod abundance
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Hidrologiskas Tpatnibas
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Hidrologiskas Tpatnibas
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Hidrologiskas Tpatnibas

Presently in the Baltic Main Basin there is very little oxygen. Below 70 m depth there

is no oxygen or less than 2ml/l (results summer 2004)
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Hidrologiskés Ipatnibas
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VERTICAL DISTRIBUTION
OF EGGS & LARVAE

Definition of the reproductive volume

Cod eggs (n*m'3) Oxygen content (mI*I'1)
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Hidrologiskas Tpatnibas
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Reproductive volume RV (km®)
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EGG SURVIVAL I

Viable hatch vs. oxygen content & oxygen related
survival based on modelled vertical distribution
& measured hydrographic conditions in SD 25
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EGG SURVIVAL |11

Daily consumption of cod eggs by clupeids at peak spawning
vs. production & standing stocks (SD 25)
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EGG SURVIVAL I11

Predation by sprat and herring on cod eggs
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PLANKTON STATION GRID

Ichthyoplankton &
hydrography stations
in the Bornholm Basin
& Stolpe Trench
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DRIFT OUT OF STUDY AREA ?

Anomalies of weekly-averaged wind speed at Christiansg, 1977-1994
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Advective loss (%)
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DRIFT OF LARVAE

Retention in spawning area Transport into shallow areas

1988 1991




DRIFT OF LARVAE

Retention in spawning area Transport into shallow areas

1988 1991




PLANKTON PREY

Development of copepod species in the Baltic Sea
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ZOOPLANKTON PREY FIELD

Idealized seasonal development of nauplii prey field for cod
larvae in relation to bottom depths

Nauplii (pro m3) in 25-50 m depth layer, incl. Pseudocalanus elongatus
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Brétlinas un renges svars pa vecumiem
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COUPLED IBM & HYDRODYNAMIC MODEL

Atmospheric Prey fields
foreing Lagrangian
transport,
l' Eulerian temperatures
velocities > salinities,
model > salinities —>| contact rates prey availability
oxygen capture success
turbulence somatic growth
T light starvation | N Larval
in relation to physics

characteristics
length,
weight,
nutritional condition
mortality

&
Float tracking

Hydrographic
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modified after Hinckley et al. (2000)
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Bréetlinas narsta tilpums?

Average thicknes of reproduction volum e of sprat, Gotland Basin
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Papildinajums
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Ekosistemas izmainas

Baltic Sea Ecosystem Change:
Effects on fish stocks 1970-2004.

>

Effects on abundance:

< cod stocks low
< sprat stock high
< herring in the Main Basin reduced

Effects of ecosystem:

sprat and herring stocks are dominating the system
sprat and herring predation on cod eggs high
marine plankton species low

fresh water plankton species dominate
herring/sprat competition of food high

herring and sprat growth rate decreased (density
dependent events??)

CO00009
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Ekosistemas izmainas

New players coming into the system:

Seals/herring and seals/salmon interaction:
Population growth of seals

Increase of Grey seal populatuon Increase of grey seal populations

1990-2003 in the Baltic Sea
(arial census) (numbers observed in

arial surveys)
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Ekosistemas izmainas

Number of grey seals in 2003

Total am
15 950 {710/
4
P 4 Rough estimate of fish
/ gs5 consumed by
/ ) gray seals annually:

~30 000 — 40 000 tonnes
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