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Improvement of management measures for the
pikeperch stock in Parnu Bay (Gulf of Riga)
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PROBLEM SCALING

POLICY ISSUE “Interaction between

fisheries managment & fish production”

800 3
» Pikeperch of Parnu Bay Is a valuable natural resource. 700 558 ton y
It offers subsistence, engagement and income for coastal o — >
population and Is a valuable export article. Pikeperch Is g 2
a very important biomeliorator converting the biomass 5. "
of inferior fish species into expensive pikeperch s .
biomass. It endures moderate eutrophication. o | I‘lll 03
0 0
The catches have widely varied since 1932 showing lowest values Because of high market price, in the 1990s fishing pressure
during last decade on the stock, including immature fish, substantially increased

and the stock fell into depression

MODEL FORMULATION&POLICY-STAKEHOLDER
PARNU BAY PIKE-PERCH - CONCEPTUAL MODEL INVOLVMENT

Main model blocks: The stakeholder group formed met
approximately twice per year and consisted of
representatives from nine organizations ;
Immature  piscivorous  pike-perch | > Fisheries department of the Ministry of the
(ages 2 — 4) Environment of Estonia,

»Ministry of Agriculture of Estonia,
»Environment Board and Environment

Parnu Bay productivity Inspection of Parnu county,

»Estonian Marine Institute of the University of
Tartu,

Fishery » Organization of professional fishermen of the
Parnu county,

»Union of the Gulf of Riga fishermen,
Step-wise refinement of model blocks » Fishery companies “Parnu Bay” and “Japs”.

*  Pike-perch juvenile survival

food supply
weight | quif herrin

maturity stock EXte n d S I M
Lo implementation
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Mature pike-perch (ages 5 — 10+)

Summer and winter temperature

[Existing gaps/deficiencies|

1. Insufficient historic traditions in
protecting resources of the CZ

2. Educational preparation of specialists

competent both inmarine ecology and

Climate change

oooooooooooooo
3. Development of management tools
(reference level, assessment, monitoring,

indicators, modelling, etc)
4. Creation of the corrected databank of pikeperch

catches (reported catches + estimates of IUU)
5. Studies on the necessary qualities and area of spawning sites

User Interaction via parameter database and
slider utilities

We have selected a local fish stock, Parnu Bay pike-perch, Model output storage in Extend databases

to demonstrate the Interaction between eutrophication, fish
production, management actions, climate change;

Verification with pike-perch VPA output
from 1970 - 1999

Parnu Bay pike-perch
* local pike-perch stock, non-migratory

» economically most valuable species

Catch (tons)

* high fishing pressure, vulnurable due to late maturity

* experience with local quota and recruitment enhancment

1970 1980

* probably benefits from eutrophication via increase of Gulf
of Riga productivity and stocks of forage fish (herring)

Number of recru eft) and spawning stock bioma g nulated Dy the different levels ot tishing mortality at “future” climate conditions. Lines correspond to
pikeperch virtual population model (lines: model results (red) with 5 % and 95 % average (red) simulated SSB and catch, together with 5 % and 95 % percentiles (grey).

percentiles (grey), dots: VPA estimates (Eero 2004) Markers denote observed SSB and catches (Eero 2004) with no (circles) and significant
(triangles) catch of immature fish.

* Increased water temperatures In Baltic sea enhance
survival of YoY
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R A Standing stock biomass (left column) and catch (right column) in o o5 agegls 225 005 lggggls 229
A ;\\.__ii_'_ _ equilibrium with different levels of fishing mortality, assuming no Standing stock biomass (left column) and catch (right column)
N : | i _!_,/' B P (top row) or significant catch (bottom row) of immature, undersized In equilibrium with different levels of fishing mortality,
log——=a+b- SSB., +cC- |09(GObyi_1) + s(Tempi_1)+ 5(|Cei_1) / \N\\_\ fish. Lines correspond to average (red) simulated SSB and catch, assuming low (top row) or high (bottom row) productivity
SSB, . j“\\ o together with 5 % and 95 % percentiles (grey). Markers denote expressed as Goby larvae abundance in Parnu Bay. Lines
e — observed SSB and catches (Eero 2004) with no (circles) and correspond to average (red) simulated SSB and catch, together
Minimum [egsl size () 38cm o significant (triangles) catch of immature fish. with 5 % and 95 % percentiles (grey). Markers denote observed
Stock clearly sutfers under overexploitation of SSB and catches (Eero 2004) with no (circles) and significant

Immatured fish (triangles) catch of immature fish.
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