This project has been funded by the Eurpean Maritime and
Fisheries Fund and the Danish Fisheries Agency

=
=
=

m

Advancing assessment methods for data-limited fish
stocks

T.K. Mildenberger®, C.W. Berg?,
A. Kokkalis!, M.W. Pedersen?, J.R. Nielsen!

1 National Institute of Agquatic Resources, Kemitorvet, 2800 Kgs. Lyngby, Denmark
2ENFOR A/S, LyngsgAllé 3, 2970 Hgrsholm, Denmark

Seattle, July 2018

Contact: tobm@aqua.dtu.dk

g
EATTLE

DTU Aqua
National Inst

te of Aquatic Resources

T.K.Mildenberger 1/16



Stock categories according to ICES (2012)
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Cat 1: Data-rich stocks (quantitative assessments)

Cat 2: Stocks with analytical assessments and forecasts that are only
treated qualitatively

Cat 3: Stocks for which survey-based assessments indicate trends
Cat 4: Stocks for which reliable catch are available
Cat 5: Data-poor stocks

Cat 6: Negligible landings stocks and stocks caught in minor amounts
as bycatch

ICES, 2012. ICES Implementation of Advice for Data-limited Stocks in 2012 in its 2012 Advice. In:
ICES CM 2012/ACOM 68, p. 42.
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Tropical Fisheries analysis in R
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Electronic length frequency analysis 2.0
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Bootstrap fish stock assessment
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Bootstrap fish stock assessment
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ELEFAN

— Linf, K, tanchor

FAO (1998); Mildenberger et al. (2017), Mildenberger et al. (in prep)
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ELEFAN

— Linf, K, tanchor
— M

— Z,F
Empirical formulas

LCC
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ELEFAN
— Linf, K, tanchor
— M
— Z,F
Empirical formulas — F per length
class

LB-VPA
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Bootstrap fish stock assessment
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Bootstrap fish stock assessment
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FISH and FISHERIES

A stochastic surplus production model in continuous time
Martin W Pedersen & Casper W Berg
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FISH and FISHERIES

FISH and FISHERIES

A stochastic surplus production model in continuous time
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Stochastic production model in continuous time (SPiCT)

Biomass process
Bt B:n
dB; = ('ym— —ym|—| — F:B: )dt+ ogBrdW;
K K
Fishing mortality process
dlog(Ft) = f(t, 0F)

Index observations

Iy = qBy - e”t
Catch observations

t+A
C = / FsBsds - e°t
t

T.K.Mildenberger
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B;: Exploitable stock biomass
F;: Fishing mortality

K: Carrying capacity

n: Shape of production curve
m: Productivity parameter

q: Catchability

OB, OF, 0|, Oc! hoise terms
W;: Brownian motion

ve ~ N(0,07) and &, ~ N(0, 0%)

Pedersen & Berg (2016)
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Stochastic production model in continuous time (SPiCT)
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Biomass process
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Stochastic production model in continuous time (SPiCT)
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Biomass process
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Time-varying productivity
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1: Gradual model

Mt = Mpase - KMt

2: Regime shift model

Mt = Mpase * Arnk(t)

3: Seasonal model

my = Mpase - El(t)

Mildenberger et al. (in prep)
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Time-varying productivity
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Stage-based SPiCT
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Stage-based SPiCT
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B: B " iz a!
dB; = 'ym?—'ym w —F: Bt dt+o‘BBtth+‘CJ“

| ¢: Maturation parameter |

I J;: Juvenile biomass ]
L
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* States & reference levels in regard
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% Suitability for short-lived species
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