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General themes

1. Age-structure (ABlwsy)

a) MSFD Descriptor 3 Criteria 3 of GES — ‘age and size
distribution that is indicative of a healthy stock’

b) General needs on sustainability, resilience and recovery

2. Can we fish differently?

a) Shift in management targets/more precautionary
b) What will reductions in F mean for long term yields?

Case studies and tools for fisheries management
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Management Strategy Evaluations (MSESs)

Estimation of reference points (management targets)
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Management Strategy Evaluations (MSESs)

Estimation of reference points (management targets)
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45 stocks: ABlImsy < 1 (62%)
27 stocks: ABIvsy > 1 (38%)

22 stocks: ABlIvsy < 0.5 (31%)

NORTH SEA
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Black-bellied anglerfish
Blue whiting
Cod

Golden redfish
Greater silver smelt
Haddock

Hake

Herring

Horse mackerel
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Mackerel
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Northemn shrimp
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European plaice in Baltic Sea
(ple.27.21-23)

High SSB

Low F and declining

Low proportion of older fish
Indications of stock recovery but

increasing F could lead to growth
overfishing

Age structure relative to Fysy
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Conclusions #1

A. ABlwsy provides information on the age structure of exploited stocks that aligns well with
current ICES stock assessments and advice

B. Meets the recommendations of the EU Commission and those described in the scientific
literature for the MSFDs D3C3 of GES

C. Has established reference points (age structure at Fmsy) that match policy objectives
D. Is perfectly placed to address two general needs in fisheries management:
O Does a stock have the age structure it needs to sustain an advised level of catch?

O Does a stock have enough older fish to recover as expected from fishing?
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Management Strategy Evaluations (MSESs)

Estimation of reference points (management targets)
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Harvest Control Rules
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HCR performance criteria:

1. The probability of SSB falling below Biim in any
single year should not exceed a 5% probability

2. High long-term yields should be achieved that,
ideally, should correspond to fishing at Fmsy
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Management Strategy Evaluation outcomes for a range
of Harvest Control Rules for northern shrimp in

divisions 3.a and 4.a East

HCR accepted —
maximises catch

HCRs Objectives

B v B < B, Catch/MSY B/Bysy
No trigger Fusy 0.34 1.00 0.82
60% X Bysy Fusy 0.28 1.00 0.86
80% X Bysy Fusy 0.22 1.01 0.92
Busy Fusy 0.14 1.01 0.99
60% X Bsy, Fa2s0 0.22 0.97 0.98
80% X B, Fa2s0 0.17 0.97 1.05
B.sos Faas0 0.10 0.96 1.12
60% X Bggo, Fa30% 0.09 0.98 1.20
80% X Bggo, Fa30% 0.06 0.98 1.25
90% X Bggo, Fa30% 0.04 0.97 1.28
B1o Fa30% 0.03 0.97 1.34
60% X Bsso, Faaso 0.02 0.97 1.42
80% X Bgsey Faaso 0.02 0.96 1.47
90% X Bgsey Faaso 0.02 0.95 1.49
Basos Faaso 0.02 0.94 1.53
60% X B g, Faa0% 0.01 0.94 1.63
80% X B g0, Faa0% 0.00 0.93 1.66
90% X Bgos Faaov 0.00 0.91 1.71
Bagw Faaov 0.00 0.90 1.76

Precautionary
HCR —
higher B
lower F
same catch




JL Management Strategy Evalutions outcomes for a range of

SLU Harvest Control Rules for herring in subdivisions 25-29
and 32, excluding the Gulf of Riga.

HCRs Objectives
Burgger Fnger B<B,, Catch/MSY B/Byyay
No trigger Fusy 0.07 1.00 0.81
60% X Byyay Fusy 0.06 1.00 0.82
80% X Byyey Fuey 0.03 1.00 0.85
Buoy Fusy 0.01 1.00 0.90
60% X By, = 0.50 0.92 0.56
80% X B o0, = 0.38 0.94 0.59
Boows = 0.30 0.95 0.64
60% X Byoy, Fossos 0.15 0.98 0.71
80% X By, = 0.09 0.98 0.74
Base Fozo 0.04 099 0.79 HCR accepted
60% X Bagy, Fosoos 0.02 1.01 0.86
80% X Bagy: P 0.01 1.01 0.90
Baows Fosons 0.00 1.01 0.95
60% X By, Fosoos 0.00 1.01 1.03
80% X Bcyg Foscos 0.00 1.01 1.06 ,
Basos Fassos 0.00 1.00 111 Precautlonary
60% X B oy, Foons 0.00 1.00 1.20 HCRs —
80% X By, Foom 0.00 0.99 1.22 _
90% X Bygsy Foons 0.00 0.98 1.04 h|gher B
Baows Fouoos 0.00 0.98 1.08
60% X Byey, Fousos 0.00 0.97 1.38 lower F
80% X By, Fousms 0.00 0.96 1.40
90% X Bycy, Fasy 0.00 0.96 1.43 Comparable catch
Busos Fousos 0.00 0.95 1.46




g_% Herring in subdivisions 25-29 and 32, excluding the Gulf of Riga.

HCRs Objectives

Burigger Frarget B <Bim Catch/MSY B/Bysy
No trigger Fusy 0.07 1.00 0.81
60% X Bysy Fusy 0.06 1.00 0.82
80% X Bysy Fusy 0.03 1.00 0.85
Busy Fusy 0.01 1.00 0.90
60% X B,go, Fa20% 0.50 0.92 0.56
80% X Bygos Fa20% 0.38 0.94 0.59
Bov Fa20% 0.30 0.95 0.64
60% X B, Faas0 0.15 0.98 0.71
80% X B, Faas 0.09 0.98 0.74
Basos Faos0 0.04 0.99 0.79
60% X B3go, Fa30% 0.02 1.01 0.86
80% X B3go, Fa300 0.01 1.01 0.90
B1g Fa30% 0.00 1.01 0.95
60% X Bgso, Faas, 0.00 1.01 1.03
80% X Bgsey Faasu 0.00 1.01 1.06
Basos Faasu 0.00 1.00 1.11
60% X Bgo, Faa0% 0.00 1.00 1.20
80% X Bgo Faa0% 0.00 0.99 1.22
90% X Bgos Faaov 0.00 0.98 1.24
Baov Faao0v 0.00 0.98 1.28
60% X Bs0, Fgaso 0.00 0.97 1.38
80% X Bs0, Feaso 0.00 0.96 1.40
90% X B 505 Faasos 0.00 0.96 1.43
Basos Faaso 0.00 0.95 1.46

% of older fish (Ages 6-8)

Harvest Control Rule:

w Fmsy

= Blrigger = B30%, Flarget = FB30%
=~ Btrigger = B35%, Flarget = FB35%
-~ Birigger = B45%, Ftarget = FB45%
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Conclusions #2

Fishing at an F lower than Fwmsy in the long term
can result in:

— Increased biomass
— Increased abundance of older/larger fish

— Very limited loss in long term catch

% of older fish (Ages 6-8)

/A

Harvest Control Rule:

- Fmsy

- Birigger = B30%, Flarget = FB30%
=~ Btrigger = B35%, Flarget = FB35%
- Birigger = B45%, Ftarget = FB45%

-t - -+~ - —y—
2050 2060 2070

Year

0
.....




ale

SLU

' SCIENCE AND
~“EDUCATION FO

USTAINABLE

_gﬂ'{’“! 0

Questions
lf E: christopher.griffiths@slu.se
- ttps://twitter.com/christophgriff5 L L e




