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Challenges

 Widely distributed stock
« Variable distribution
 North Sea component?
« Historical misreporting
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Mackerel Stock Assessment

* Input Data
— Catches (=Landings)

e Surveys
— Recruitment Index
— Mackerel Egg Survey
— “Swept Area Survey”
— Tag-return Data

« Assessment Method
— “State-space Assessment Method” (SAM)
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Mackerel Stock Assessment - 2018

* Input Data
— Catches (=Landings)

e Surveys
—Feocnitment-tadex
——Mecleral Eoo S

— “Swept Area Survey”
— Tag-return Data

« Assessment Method
— “State-space Assessment Method” (SAM)
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2018 Swept Area Survey

« Mackerel distribution constrained by 8°C isotherm

76°N

72°N

68°N

64°N

60°N W&

56°N -

o
1 1 1 1 1 1 1 Jﬂ-\i; L1 1

40°wW  30°W  20°W  10°W 0° 10°E

marinescotland
science

"76°N

"72°N

-68°N

-64°N

IESSNS SURVEY g0
July- Aug. 2017

Temp 10m

56°N

IESSNS SURVEY

July- Aug. 2018

Temp °C 10m

40°W  30°W  20°W  10°W

20°E 30°E



https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjkgf7V143dAhWKx4UKHUkJAXcQjRx6BAgBEAU&url=https%3A%2F%2Fwww.wildlifetrusts.org%2Fwildlife-explorer%2Fmarine%2Ffish-sharks-skates-and-rays%2Fred-gurnard&psig=AOvVaw33ysADzFWLF1O3J3OlyknC&ust=1535474777415696

|[ESSNS age3-11

10000000
9000000
8000000
7000000
6000000
5000000
4000000 o
3000000 e
2000000
o
1000000
®
o #

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

—®—age3 —@®—aged —@—age5 —0—ageb —@—age7’

—@®—age 8 —@—age 9 —@—age 10—@—age 11

marinescotland
science



)
=t
&
1=}
=
. SSB *
0.1
E'_ D T T T T T T T T
- 1950 19585 1990 1995 2000 2005 20010 2015
= __
S 6
E
.E 4_ \—/R_\
==}
W
W
D 1 1 1 1 1 1 1 1
1950 1935 1950 19S5 2000 2005 20010 2016
. Total catch | F, (2019 | SSBspawning| SSBspawning % Catch change| % Advice
Basis ) i % SSB change *
(2019) and 2020) time (2019) time (2020) ok change ***
ICES advice basis
MSY approach: Fyqy % . o o
SSB(2019) /MSY Bugger 318403 0.173 2117257 2333959 10.2% 68.2% 42.2%

marinescotland




2019 — Mackerel Interbenchmark

Update to the recruitment time series
Thorough examination of tag data
Changes to model configuration

+ Assessment model was measurably “better” fitted
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ldentify iIssues
Knowledge deficits
* Prioritise research
recommendations
 Consider other data
& knowledge
 Develop aroadmap
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WKRRMAC Outcomes
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WKRRMAC - findings

Where are we now? Policy-science interface What kind of advice?
Advice is not robust for Optimisation of yield: Stable, credible,
fisheries management MSY & stability responsive, trusted

Summary
With reallocated funding,
or greater investment,
key improvements are
deliverable

Advice challenges Science challenges
Volatile TAGs, Expertise, models,
underplayed uncertainty, surveys, acoustics,
sensitive assessment industry partnership
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WKRRMAC Outcomes

Explore new funding mechanisms for research

Invest and better coordinate building fisheries science
expertise

Evaluate processes that will result in more robust
qguality assured advice on optimised yield

Explore which surveys contribute the strongest signal
Into the stock assessment, and reconcile survey
iInformation

Explore expanding existing surveys
Further extend the winter acoustic survey time series

Build mechanisms to incorporate industry sampling of
biological information into stock assessment process
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2019 Advice

 Mackerel Egg Survey
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Period 2 (5 Feb — 3 Mar)
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Period 3 (4" Mar — 12t Apr)
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Period 4 ( 13" Apr — 34 May)
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Period 5 (4t May — 5" June)
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Period 6 (6th — 30t" June)
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Period 7 (15t — 31st July)
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MEGS 2019 — Combined Results
Mackerel Egg Production

NEA mackerel
Annual egg production
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marinescotland [] 9% decrease from 2016




2019 Advice

 Mackerel Egg Survey
« Swept Area Survey
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2019 Advice

|[ESSNS age3-11
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2019 Advice
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Where next...?

« WKRRMAC, phase Il

e Survey development?
— Q4 Acoustic Survey
— Extend swept area to west of Scotland
— Additional tagging
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