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Celtic Sea advice 2016

Species  TAC (tonnes) % change

Cod 3,569 -30
Haddock 8,590 -27
Whiting 19,076 +3

http://www.pisces-rfr.org
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@ Mixed fisheries: where, in a
fishing operation, more than one
stock is captured in the same
net. OR where several different
fisheries exploit the same stock.
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Mixed fisheries advice

ffffff | pemeeenyressyeesssony oo Singlesstock advice

@ Mixed fisheries: where, in a A A e a6
fishing operation, more than one o i
stock is captured in the same ’
net. OR where several different
fisheries exploit the same stock.

@ Mixed fisheries are the
dominant type of fishery within
Europe o i

@ ICES has been presenting mixed
fishery advice for the North Sea
since 2012, the Celtic Sea in .
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Landing Obligation (CFP reform: Article 15)
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Landing Obligation (CFP reform: Article 15)

@ Landing obligation
due to come into
force from 2016

@ Phased by
stock-fishery until

. 2019

.. ® The major driver in
fisheries policy
(CFP)
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Landing Obligation (CFP reform: Article 15)

@ Landing obligation
due to come into
force from 2016

@ Phased by
stock-fishery until
2019

.. @ The major driver in
fisheries policy

2 (CFP)

Y @ Fishing @ levels
consistent with msy
by 2015, or 2020 at
the /atest
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RAC initiative for Celtic Sea mixed fishery
management plan

NWWRAC Framework and Objectives for Developing a MAMP
for Mixed Demersal Fisheries in Celtic Sea

All Categories

Annual Reports D
# Wednesday, 02 November 2011
4 Correspondence {215
Opinions and Advice
Framework and Objectives for developing a Mixed Fisheries Management Plan in Vilfg e o
o
Reports External o
NWWRAC Proposal on Gear Selectivity Measures for Celtic Sea
[ Thursday, 13 October 2011
Opinions and Advice
Use of square mesh panels (SMP) in trawl and seine fisheries catching haddock and whitingNWWRAC Proposal Selectivity
Measures SMP Celtic Sea 13102011 EN.pdf
NWWRAC Opinion on management measures for Celtic Sea
demersal fisheries
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Top-down regulatory To Regionalisation
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Scientific support
for the
development of a
management plan
in the Celtic Sea

A mixed-species fisheries
Decision Support Tool (DST) in
response to: EC Open Call for
Tenders No MARE/2012/22

Marine institute, Galway, ireland, March 2013

(DemersAI Mixed fishery Analysis tool for Regional Advice)
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@ 2-year EU LOT1 funded project involving Ml and GMIT
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DAMARA project

@ 2-year EU LOT1 funded project involving Ml and GMIT
(Ireland), CEFAS (UK), IFREMER (France), AZTI (Spain),
IEO (Spain), IMARES (Netherlands) [and others...]

@ Aim to build a decision support tool (DST) to enable the
comparison of different management options from a
biological and economic perspective

@ viz. Support the development of a mixed fisheries
multi-annual plan in the Celtic Sea.

@ Key components

e Approproiate modelling framework

o Effective manager/stakeholder involvement

e Relevant indicators (multiple levels) to support
management intervention

e Accessible, interpretable (to many),
credible (to all) outputs
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Simulation framework

@ Built around FLBEIA (Bio economic Impact Assessment
implemented in FLR)

OPERATING Implementation
EFFOR Model

@ Modular, flexible,
extendable

@ Focus in detail on
component of interest (e.g.
management intervention
over assessment
performance)

Assessment
procedure

@ Incorporate uncertainty

(multiplicative) MANAGEMENT

Management Decision
PROCEDURE

model (HCR)

/23



General dynamics

Population dynamics

ASPG

Non-recruits Nat=(Na_1- 1€ M/2-Cy 14 1) M/2

Recruits Ra=arect = o SSB f(SSB)

Biomass-dynamic Bi=B;_1 + rB;_4 (1-B;_1/K)-C;_1

Fixed Population Bi=nn>>Ci_1, 1

Catch production

Cobb-Douglas Crmsit =rms Emi Bl mes

Fleet dynamics

Fixed effort Es; = fixed

SMFB Er: = min(Es ¢ s1,Ef .t s2,Ef t,s3,...)

Profit Maximisation max[e , . t] >33 (mys,a B§2*5’3~ (E-ym)om:s2)-

Y m s a

Prm.s.a-E-vm-VCn-FC
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Population dynamics

Stock Pop dyn Natural Mortality | Production HCR
Anglerfish Fixed Pop* - - Fixed Advice
Cod age-struc age-dep SegReg ICES
Haddock age-struc age-dep SegReg ICES
Nephrops (FU22) | BiomassDyn - Logistic FixedAdvice
Northern Hake age-struc age-dep SegReg ICES
Northern Megrim age-struc fixed SegReg AnnexIV
Plaice age-struc fixed SegReg AnnexIV
Sole age-struc fixed SegReg ICES
Whiting age-struc age-dep SegReg ICES
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Fleet dynamics

@ Capital Dynamics

11/23



Fleet dynamics

@ Capital Dynamics
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Fleet dynamics

@ Capital Dynamics
Simulate investment/disinvestment, incl. exit/entry and
employment, i.e. what might a [profitable] fleet structure
look like in future under a scenario

@ Price Dynamics
Elasticity, price varying by age/market grade

@ Sensitivity
Impact of fuel price changes, interest rates..

@ Effort dynamics
SMFB (‘choke’), Profit maximisation (with constraints)

16 fleets simulated, each in operating in multiple métier, fishing
multiple stocks — complex system — focus on scenarios
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Data sources

= fleet, m = metier, s = stock, y =year, q = quarter, a - age, r = rectangle, t = tonne, kg

Fishery

Biology

Economics

Data sources

logram, N

Processing step 1

= numbers, M = natural mortality, mat = proportion mature,

Intermediate output Processing step 2

e th st fets snd meters through

1. STECF FDI non-spatial landings |
(t)

analysis
v epece, and meirs contibting >+ 5,
Agregate to fleets and metiers used in model

a. Total landings and

[axb] toget:
discards by fl,m,s,y (t)

Landings (t) per

2. STECF FDI rectangle, quarterly
landings (1)

Comarst el efrence 1. 5. of ot et X
metier Y landings of species Zin rectangle A,
quarter B)

3. STECF FDI landings and
discards -at-age (Ns)

‘Agaregate to fleets and metiers used in model
Standardise to ICES total numbers-at-age

fl,m,s,y,q,0 \
b. Relative spatial
[~ distribution of landings =
by fl,m,s,q,y,r
c.Land D -at-age by [cx d] should

fl,m,s,a,y (Ns) equal [a. Correct

~

SOP and produce

4.ICES Intercatch

Fill missi

inputs.

v o fous s s vt e

d. Landings and

N per fl,m,s,y,q,r
Discard weights-at-age

per t/kg [cxdx b]

by flm,s,ay

‘Agaregate to flects and metiers used in model

e. Total fishing effort

5. STECF FDI non-spatial effort
(kw days)

by fl,m,y (kwdays) [e xf] to get:

6. STECF FDI rectangle, quarterly
effort (hrs)

‘Agaregate to fleets and metiers used in model
Convert to relative reference (i. % of total fleet X,
metier Y effort in rectangle A, quarter 8)

effort (kw days)
. Relative spatial per flmy,q,r

distribution of effort

7. ICES assessment outputs (Ns,

by fl,m,s,y,q,r

Wts, M, Mat) or stock input data

Estimate any BD params, fit SRs, input BRPs.

|
§
3
1

End data input

L&D (t) per fl,m,s,y,qr

L&D (N) per t/kg per
flm,s,ay,qr

L&D (wt) per fl,m,s,a,y,q,r

used in model

52,0 per kg

Fishing effort per flm,y,q,r

FLBiols: Ns, Wts,
Ms, Mat, k, r, p
BRP, SRit objects

—

Estimate price
dynamics param.

8. STECF AER data landings (t)
and value (€)

Aggregate to fleets used in model
Estimate fuel variable costs by

forflsay.a

fl,m.y per kw day

8. STECF AER data variable costs

8. STECF AER data fixed costs

in model
stimate repalr and maintnance costs, cther

by fl,y per vessel

8. STECF AER data N vessels

8. STECF AER data fishing effort

sed in model
Estimate N (FTE) vessels in study area by fi

- —

8. STECF AER other revenue

Aggregate to fieets used in model
Estimate other revenue per kw day in study area
AND outside study area by fl

I ————

- Price by fls,a,y,0. Price elast.
Params. by fls.a

- Variable costs by type by
flm,y per kw day

- Fixed costs by type by fly
per vessel

- N vessels per fly

-Other revenue per fly per
unit - effort (kw days) inside
bk

Other revenue per fly (fixed
val) outside 7bk
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Stakeholder process

NORTH WESTERN

Wares | —

@ Five one-day workshops
involving industry, scientists and
authorities

@ Understanding the basic
elements of the model, including
limitations

@ Defining relevant scenarios and
methods for communication of
complex model outputs

showed it to an out-of-focus group.
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Management interventions: selectivity changes
Uses a meta-analysis of available comparative selectivity trails to
define selectivity ogives at age for given métier (based on Fryer et al,
2014)

MESH
120 mm SMP
Currant

Selectivity
2

Age

Fryer, R. J., F. G. O'Neill, et al. (2014). "A meta-analysis of haddock size-selection data. Fish and Fisheries. DOI:

10.1111/faf.12107
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area closures

Management interventions
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Scenarios

@ Fmsy in 2016, LO in 2017
(‘Fmsy2016’)

@ Fmsy in 2020, LO in 2017
(‘Fmsy2020°)

@ Fmsy in 2016, LO in 2017, Closure
ICES rectangle 30E4 to TR1
(‘Closure_TR1_30E4")

@ Fmsy in 2016, LO in 2017, TR1/TR2
use SMP (‘SMP _selectivity’)

@ Fmsy 2016, LO in 2017, No TR2
cod catch (‘TR2_no_cod’)

@ Fmsy 2016, LO in 2017, Profit
Maximisation (‘MaxProfit’)

@ Fmsy 2016, LO in 2017, Capital
Dynamics, Price flex
(‘FullEconomics’)
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Indicators

Stock level

F

SSB
Catch/Yield
Inter-annual
variability
Risk (wrt
BRPs [Blim,
Bpa etc...])
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DAMARA

shboard

Set your scenario options here

Landings obligation scenario

Species-year

Haddock 2016 -

TR1 gear configuration

Cod-end mesh Square mesh panel

- ] = Nowe -
—

First year in plots

) (0] -5
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Stock-level predictions

Select stocks to display + Select indicator to display +

CATCH LANDINGS DISCARDS

sosk
i =
=i

e
sou

YEAR
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Fleet-level predictions of stock-relevance

Select fleets to display + Select stock and indicator to display +

savasia

sonany!

oot
= 6EL DTS otom
= BEL_TB8_0t0m
— FRA_DTS otom

IRL_OTS_stom
— IRL_TE8_otom

INDICATOR

304

ER

YEAR
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DAMARA =

User name

User name

Submit
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Preliminary results
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Preliminary results
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Preliminary results
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Preliminary results
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Stakeholder feedback

@ 16 interviews of stakeholders (incl. scientists)
@ Summarising experience, lessons and next steps
@ Project fulfils need of stakeholders » “Trust”, “open

dialogue”, “no hidden agendas”

@ Key areas of stakeholder involvement: scenarios;
economic focus; user interface; fleet capacity indicators

@ Improvements:

o Better understanding behavioural aspects
Refined and improved data
Include non-commercial fish species
Improve run-time
Provide training
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Summary

@ Obj. to design a tool to compare different management
interventions for multi-stock mixed fisheries from multiple
perspectives/angles
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scenarios/management interventions, economic focus and
identify types of indicators for visualisation

@ Demonstrates a practical tool that can support
regionally-based decision making incorporating multiple
views

@ Highly adaptable but depends on the data available

@ Allows focus to be given to improving modelling of

processes of key importance in deciding between options
@ Future work depends on ensuring that tools are:
e embedded in regional governance structures
o further developed and supported
e involved stakeholders have a platform for further
collaboration
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