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Report of Scientific Council Meeting
30 MAY-12 JUNE 2014
Chair:Don Stansbury Rapporteur: Neil Campbell
|. PLENARY SESSIONS

The Scientific Council met dhe Sobey BuildingSai nt Mar yo6s Uni ver,duringdQ Mapal i f ax,
12 June 204, to consider the various matters in its AgenBapresentatives attended from Canada, Denmark
(Greenland), the European Union (Germany, Portugal, Spain and the United Kingdoncg FsarPierre et

Miquelon), Japan, the Russian Federation and the United States of Arddrsemvers from WWHEcology Action

Centerand Dalhousie Universityere also present. THexecutive Secretangcientific Council Coordinator and

other members ohe Secretariatverein attendance.

The Executive Committee met prior to the opening session of the Council to discuss the provisional agenda and plan
of work.

The Council was called to order at 10@@urs on30 May 2014. The provisional agenda waslopted with
modification. The Scientific Council Coordinator was appointed the rapporteur.

The Council was informed that authorization had been received by the Executive Secretary for proxy votes from
EU, Iceland, Japan and USA

To improve the flow of work, Scientific Council discussed a change in its working proceQuresntly, many of

stocks under the purview of the Scientific Council are not conducted annually, but rather onyeandgsessment
schedule. In years withoat stock assessme&cientific Councilconducts a brief review of each stock. Designated
Experts are responsible to alert the Council if any new data warrants elevating the review from an interim
monitoring update to a potential-opening of the full agssment. Since implementing the myitiar assessment
schedule in 2000, there have been no such instances where it was deemed necessagntamg of the
assessments.

Scientific Council produces O6i nt er i misnodull assessmennhfgrar epor t
given stock. Given the very heavy work load of the Council it was decided at this meeting to not consider the IMR

within plenary discussions. This differs from the previous working procedure of Scientific Council when each IMR

was fully reviewed in plenary. In a revision to its working procedures, Scientific Council agreed that after first
determining that new data did not warrant reopening the assessment, the IMR would be drafted by the respective DE

and then subjectedtoaree w process first by a 6Designated Reviewer &

The designated reviewers were responsible for ensuring the content of the IMR was consistent with the conclusions
of the most recent assessment for that stock, as welisagieg that all updates to documentation were consistent
with pre-agreedScientific Councilconventions.

A checklist was developed to ensure consistency amongst reviews and to provide guidance to Designated Experts
and the Designated Reviewers. This d¢fistwas developed to complement the full review conducted on each IMR,

and was completed by each reviewer. This is also a means to raise any concerns that the STACFIS chair would
consider during final review.

The opening session was adjournedl280 hours on30 May 2014. Several sessions were held throughout the
course of the meeting to deal with specific items on the ag@iaCouncil considereddopted the STACFEN,
STACPUB STACFIS andSTACREC repogon 12 June 204.

The concluding session was edllto ordeat 0900hours onl2 June 204.

The Council considered aratopted the report the Scientific Council Report of this meetingd@fMay-12 June
2014. The Chair received approval to leave the report in draft form for about two weeks to allowdéoreaiiting
and proofreading on the usual strict understanding there would be no substantive changes.
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The meeting was adjournedi&00hours onl2 June 204.

The Reports of the Standing Committees as adopted by the Council are appended as followsx ApBepdrt of

the Standing Committee on Fisheries Environment (STACFEN), AppendiRéport of Standing Committee on
Publications (STACPUB), Appendix IH Report of Standing Committee on Research Coordination (STACREC),
and Appendix IV- Report of Sanding Committee on Fisheries Science (STACFIS).

The Agenda, List of Research (SCR) and Summary (SCS) Documents, and List of Representatives, Advisers and
Experts, are given in Appendix-VII.

The Council és consider ati ons and other nmaters &ddessetiby the COunaimi t t e
follow in Sections HXV.
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Il. REVIEW OF SCIENT IFIC COUNCIL RECOMME NDATIONS IN 2013
There were no recommendations to Scientific Council in 2013.
Ill. FISHERIES ENVIR ONMENT

The Counciladoptedthe Report of the Standing Committee on Fisheries Environment (STACFEN), as presented by
the Chair Estelle CoutureThe full report of STACFEN is in Appendix I.

The recommendations made by STACFEN for the work of the Scientific Couraridassedby theCouncil, are as
follows:

1 STACFENrecommendsthatconsideration of support for one invited speaker to address emerging issues and
concerns for the NAFO Convention Area during the June Meeting.

1 STACFENrecommendsthatfurther studies be directed toward igtation of environmental information with
changes in the distribution and abundance of resource populations.

IV. PUBLICATIONS

The Counciladoptedthe Report of the Standing Committee on Publication (STACPUB) as presented by the Chair,
Margaret Treble. The full report of STACPUB is in Appendix Il.

The recommendations made by STACPUB for the work of the Scientific Couraidassedby the Councilare as
follows:

1 STACPUBrecommendsthatin order forauthors to receive an SCR number they must submit a Title, Author
and Abstract or Description of the document.

1 STACPUBrecommendsthatan excerpt from the Scientific Council meeting report that contagadvice and
answers to the Fisheries Commission and coastal states requests be prepared and placed in a prominent place on
the public website for easy accessibility.

1 STACPUBrecommendsthat theSecretariat work on providing direct links to key pagethe NAFO website
and continue to provide easier access to documents and other information. STACPUB asked that these tasks be
given a high priority by the Secretariat.

1 STACPUB recommendsthat theNAFO Secretariat investigate options to promote the jowrsialg social
media.

I STACPUB recommendsthat the NAFO Secretariat improve the visibility of tdeurnal by placing a
prominent link directly on the NAFO websitechomepage

V. RESEARCH COORDINATION

The Counciladoptedthe Report of the Standing Committee Research Coordination (STACREC) as presented by
the Chair Katherine Soshee The full report of STACREC is in Appendix III.

There were no recommendations for Scientific Council from STACREC.
VI. FISHERIES SCIENCE

The Counciladopted the Report of the t8nding Committee on Fisheries Science (STACFIS) as presented by the
Chair,Brian Healey The full report of STACFIS is in Appendix IV.

The recommendations made by STACFIS for the work of the Scientific Courerildassedby the Council, are as
follows:
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1 STACFISrecommendsthat the Secretariat use the information from VMS data to construct measures of
effort (e.g. as in SCR 13/01) and compare this information to effort reported via DCR, as a means to
validate these effort records.

Furthermore, the Councéndorsed recommendations specific to each stock and they are highlighted under the
relevant stock considerations in the STACFIS report (Appendix 1V).

VIl. MANAGEMENT ADVI CE AND RESPONSES TOSPECIAL REQUESTS
1. Fisheries Commission
The Fisheries Commissiorquests are given in Annexol Appendix V.

The Scientific Council noted the Fisheries Commission requests for advidertrern shrimp Northern shrimp in
Div. 3M and Div.3LNO (Iltem 1)) wil be undertaken during the Scientific Council meetingldrl7 September
2014.

a) Request for Advice on TACs and Other Management Measures

The Fisheries Commission at its meeting of Septerdbéo reviewed the assessment schedule of the Scientific
Council and with the concurrence of the Coastal State agreed tstregiwice for certain stocks on either a two

year or thregyear rotational basis. In recent years, thorough assessments of certain stocks have been undertaken
outside of the assessment cycle either at the request of Fisheries Commission or by thec Stoemiifi given

recent stock developments.
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Witch flounder in Divisions 3NO Advice June2014 for 2015

Recommendation for 2015

The biomass has increased since 2010, and the 2013 point estimate iBghoMee probability that the 2013
biomass is belowB;, is 0.14.Considering this uncertainty and the variable nature of this index, there is no scope for
large increases in catch at this time. Future removals, if allowed to increase, should only increase in an [adaptive,
gradual manner from current catch levdlsie tothe uncertainty associated with the data the Scientific Council
recommends that the stock should undergo another full assessment in 2015.

Management objectives

2013 management objectives stipulated no directed fishing on this stock since 1994 tostmetmiebuilding.
Bycatches in commercial fisheries directed for other species should be kept to a miGensnal convention
objectives (GC Doc. 08/3) are applied.

Convention objectives Status  Comment/consideration

Restore to or maintain &8s, Q B>B,;,, with high uncertainty OK

Eliminate overfishing No directed fisheryF has been beloWw,,, since Intermediate
1993

Apply Precautionary Approach Proxy reference points for fishing mortality and

biomass established. Currently no diredtstery.

No specific measures, general VME closures in
effect

Cannot be evaluated

Not accomplished

Unknown

C @ oe@e

Minimise harmful impacts on living
marine resources and ecosystems
Preserve marine biodiversity

@
@
o
O

Management unit

The managemeninit is NAFO Divs. 3NOThe stock mainly occurs in Div. 30 along the southwestern slopes of the
Grand Bank. In most years the distribution is concentrated toward this slope but in certain years, a higher percentage
is distributed in shallower water.

Stodk status
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Stock status(cont)

A proxy for By, was calculated to be 9 20Dhe stock has increased since 2010 and is likely to be dhjgw&nce
2011 ,although the current status is measured with high uncertainty.

Reference points

BrmsyProxy: 30654
Biim proxy: 9200
Fiim proxy: 0.26

Reference points were derived at the June 2014 Scientific Council meeting.

Projections and risk analyses.

There were no projections or risk analyses produced for 3NO witch flounder in 2014.

Assessment

Based upon a qualitative evaluation of research vessel survey series and bycatch data from commercial fisheries.

Although not due until 2017n light of the uncertainty in the estimate of current stock size, Scientific Council will
conduct an assessment of its own accord in 2015.

Human impact

Mainly fishery related mortality. Other sources (e.g. pollution, shippingndilstry) are undocumented.

Biological and environmental interactions

Witch flounder is distributed more along the southwestern slopes of the Grand Bank in spring and further out in the
shallower waters of the bank in autumn. It has been fished mainly in winter and springtime on spawning
concentrations. There was an indication that juvenile (less than 21 cm) witch flounder had similar distribution.

Fishery
Witch flounder are caught via bottom traadl bycatch mainly in otter trawl fisheries of skate and Greenland halibut.

Recent catchstimates and TACs are:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21 0.3 0.2 0.2 0.2 0.1 0.4 0.4 0.3 0.3
STACFIS 0.3 0.5 0.2 0.3 0.4 0.4 0.4 0.3 0.3

ndf - no directed fishing.

Effects of the fishery on the ecosystem
No specific information available. General impacts of bottom trawl gear on the ecosystem should be considered.

Special comments
Survey estimates are highly variable and associated with high uncertainty, particularly in 2013.

Sources of Information
SCR Docs 14/05; 14/029; SCS Docs. 14/6, 10, 13, 14.



Redfish in Divisions 3LN
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Advice June 2014 fo201516

Recommendation for2015 and 2016

Fishing mortalityup to 1/3F,, corresponding to a catch of 20O t in 205 and 20% has low risk (<10%) of
exceedind-im, and is projected to maintain the stock at or aligg Fishing mortality up to 2/% . alsohas low
risk of exceedingF;,, and maintaining the stock at or aboBgs, However given the uncertainties in t
assessment, lagher TAC should be reached by a stepwise increase from the current catch level.

ne

Management objectives

No explicit management plan or management objectives are defined by Fisheries Comr@issienal convention
objectives (NAFO/GC Doc 08/3) are applied. Advice is provided in the context of the Precautionary Approach

Framework (NAFO/FC 04/18).

Convention objectives Satus Comment/consideration

Restore to or maintain &, Q@ Stock increasing3>Bys,

Eliminate overfishing Q@ F<F sy

Apply Precautionary Approach P Reference P_omts defined, Harve
control rules in development

Minimise harmful impacts on living No specific measures, general VME

marine resources and ecosystems o closures in effect

Preserve marine biodiversity @) Cannot be evaluated

Management unit

OK
Intermediate
Not accomplished

C ece

Unknown

There are two species of redfisBebastes mentelland Sebastes fasciatusvhich occur in Div. 3LN and are
managed together as one management unit.

Stock status
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Stock status(cont.)

The stock is estimated to be at 1.8x, There is a low risk of the stock being bel®@us, Fishing mortality is
below Fpsy, (0.22 Frsy), and the probability of being abovg,, is very low Recent recruitment (2006 2013)
appears to be above average.

Reference points

Blim: 30% Bmsy
I:Iim: I:msy

Reference points were derived during the 280#entific Council meeting.

Projections

Fstatus quo 1/3 Fmsy 2/3 Fmsy
Percentile 10 50 90 10 50 90 10 50 90

2014 0.931 1.371 1.632 0.931 1.371 1.632 0.931 1.371 1.632
2015 0.997 1.429 1.665 0.997 1.429 1.665 0.997 1.429 1.665
2016 1.062 1.481 1.695 1.045 1.464 1.676 0.966 1.415 1.625
2017 1.120 1.528 1.720 1.088 1.494 1.685 0.997 1.403 1.594

B/Brsy

2014 0.188 0.221 0.321 0.188 0.221 0.321 0.188 0.221 0.321
F/Fmsy 2015 0.177 0.214 0.318 0.277 0.333 0.496 0.553 0.667 0.991
2016 0.177 0.214 0.318 0.277 0.333 0.496 0.553 0.667 0.991

2014 6500 6500 6500 6500 6500 6500 6500 6500 6500
Yield 2015 6254 6529 6361 9708 10130 10650 19100 19900 20790
2016 6353 6752 6901 9762 10360 11100 18700 19720 20770

Assessment

A surplus production model was used; model settings have been chaitigeth MSY constraint at the average
level of 21 000 t for the 1960985 periogl the results were consistent with the previous assessments. Input data
comes from research surveys anel fishery.The next assessment is schedule®fiit6.

Human impact
Mainly fishery related mortality has been documented. Other sources (e.g. pollution, shippindystily) are
undocumented.

Biology and Environmental interactions

Redfish are long limg slow growing species witlow recruitment over relatively long periods of time. Furthermore
redfish are important prey species in the ecosystem and can be subjected to unexpected and important increases on
natural mortality.

Fishery

Catches declined to low levels in the early 1990s and have since varied betwée @80 t.From 19982009 a
moratorium was in place. Catches increased with the reopening of the fishery in 2010 and have reached 6 000 t in
2013, the highest level recodim 20 years.

Recent catch estimates and TACs are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TAC ndf  ndf ndf ndf ndf 35 6 6 65 7
STATLANT 21 04 02 0.2 04 03 31 54 4.3 6.0
STACFIS 0.7 05 17 06 11 41 5.4 4.3 6.0

ndf - no directed fishing.
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Effects of the fishery on the ecosystem
Fishing intensity on redfish has impacts on Div. 3NO cod, Div. 3LNO American plaice and SA 2 + Div. 3KLMNO
Greenland Halibut through bsatch.

Special comments

The modeling framework previously used was not able to provide reliable results when allowed to run without
constraints on MSY. Therefore MSY was fixed in the model and the results are conditioned on this assumption.
Management decisions based on thissssent should take into account this added uncertainty.

Scientific Council notes that a variety of HCRs have been tested for this stock (see éHctiowii) through a
management strategy evaluation.

Sources of information
SCR Doc. 14/006, 14/025CS Doc. 14/10, 14/13
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American plaice in Divisions 3LNO Advice June 2014 for 20156

Recommendation for 20152016
SSB remains below;,, therefore Scientific Council recommends thiataccordance with the rebuilding plan, there

should be no directed fishing on American plaice in Div. 3LNO in 2015 and 2016. Bycatches of American plaice should
be kept to the lowest possible level and restricted to unavoidable bycatch in fishestegydoe other species.

Management objectives
In 2010 FC adopted an Alnterim 3LNO American Pl aice

10/13). There is a Harvest Control Rule (HCR) in place for this stock.

Convention objectives Status Comment/consideration

Restore to or maintain 8k, @ B<Biim

Eliminate overfishing o No directed fisherycurrent bycatches are
delaying recovery

Apply Precautionary Approach @ Reference points defined

o

@)

OK
Intermediate

Not accomplished
Unknown

ce oOe

Minimise harmful impacts on living VME closures in effect, no specific
marine resources and ecosystems measures.
Preserve marine biodiversity Cannot be evaluated

Management unit
American plaice in Div. 3LNO is considered a separate stock.

Stock status

The stock remains low compared to historic levels and, although SSB is increasing, it is still estimated to be below
Bim. Although estimated recruitment at age 5 has been higher from22@@4than from 1992003, recruitment

has been low sindie late 1980s.
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Reference points
Biim: 50 000 t of spawning biomasSdjentific CouncilReport, 2003)

Bmsy 242 000 t of spawning biomagScientific CouncilReport 2011)
Fiim: 0.31 Scientific CouncilReport, 2011)

Projections
F=0
SSB (6000 t)
pl0 Pso Poo
2014 31 34 38
2015 39 44 48
2016 47 53 60
2017 54 62 71
F2013= 01
SSB (6000 t) Yield (6000 ¢
P10 Pso Poo P10 Pso Poo
2014 31 34 38 35 3.9 4.3
2015 36 40 44 4.0 45 5.0
2016 40 45 51 4.2 4.7 55
2017 41 47 55
Yield P(SSB>B;,))

Fishing 20 2016 20 20 2016 20 Piosezorr>
Mortality 14 1 17 15 1 17 SSB2014)
F=0 - - - 0.05 0.76 095 1.00

F013=0.13 3910 4456 4732 <0.05 0.13 0.30 1.00

Under no removals, spawning stock biomass is projected to increasep(@HB>B;,,) in 2017 0f>0.95. SSB was
projected to have a probability 6f300f being greater thaB,,, by the start of 201WhenF = F,q13 (0.10. Current
fishing mortality is delaying the recovery of this stock.

Assessment

An analytical assessment using the ADAPTive framework tuned to the Canadian spring, Canadian autumn and the
EU-Spain Div. 3NO survey was used. A virtual population analysBAVwas conducted based on the 2011
assessment formulation, with updated data.

The next full assessment is planned for 2016.

Human impact
Mainly fishery related mortality. Other sources (e.g. pollution, shippingndilstry) are undocumented.

Biological and environmental interactions

Capelin and sandlance as well as other fish and invertebrates are important prey items for American plaice. There
has been a decrease in age at 50% maturity over time, possibly brought about by some interaction s@tvgeen fi
pressure and environmental/ecosystem changes during that period.
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Fishery

American plaice in recent years is caught as bycatch mainly in otter trawl fisheries of yellowtail flounder, skate,
Greenland halibut and redfish. The stock has been ungi&tenium since 1995l 0 estimate catch for 2012013

for Div. 3N information on effort from NAFO observers and logbook data was used where possible with the
assumption that CPUE has not changed substantially from 2010. To estimate catch the ratibinfyetfiory+1 to

year y was multiplied by the estimated catch in year y to produce catch in year y+1. For example for 2011 this was
Catchygy1= (Efforty/Effortyg9*Catchygyo. Effort for 2013 was considered provisional so this catch estimate could
change if revised. This method is unlikely to be useful in future as CPUE is likely to change as the plaice population
increases and as other fishing opportunities change.

Recent catch estimates and TACs are:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21 2.4 0.9 1.5 1.9 1.8 15 1.2 1.3 2.1
STACFIS 4.1 2.8 3.6 2.5 3.0 2.9 298 30 31

ndf - no directed fishing.
! Catch was estimated using fishing effort ratio.

Effects of the fishery onthe ecosystem
Not applicable, no directed fishery.

Special comments

Total catch was estimated for 2013 using an assumption about constant CPUE which is unlikely to hold in the
future, and may not be useful in future years.

Sources of information
SCSDoc. 14/6, 10, 11, 13, 14; SCR Doc. 14/5, 12, 31, 34
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Thorny skate in Divisions 3LNO Advice June 204 for 20152016

Recommendation for 20152016
The stock hashown little improvement at recent catch levels (approximately 5 000 t, over- 20063), therefore
Scientific Council advises no increase in catches.

Management objectives

No explicit management plan or management objectives defined by FisBemesission. General convention
objectives (NAFO/GC Doc 08/3) are applied. Advice is based on survey indices and catch trends in relation to
estimates of recruitment.

Convention objectives Status Comment/consideration

Restore to or maintain &, Bmsy Unknown, stock increasing slowly
Eliminate overfishing Q Fmsy Unknown, fishing mortality is low
Apply Precautionary Approach @ Reference pointaot defined
o
@)

OK

Intermediate

Not accomplished
Unknown

©

ceodce

Minimise harmful impacts on living No specific measures, geneYdE
marine resourcesnd ecosystems closures in effect.
Preserve marine biodiversity Cannot be evaluated

Management unit
The management unit is confined to NAFO Div. 3LNO, which is a portion of the stock that is distributed in NAFO
Div. 3LNO and Subdivision 3Ps.

Stock status
The stockhas been increasing very slowly from low levels since thelf@f@iDs Recruitment in 2022013 is above
average
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Reference points
Not defined. Work in progress.

Assessment

Based upon a qualitative evaluation of stock biomass trends and recruitment indices, the assessment is considered
data limited and as such associatégth a relatively high uncertainty. Input data are research survey indices and
fishery data. The next full assessment of this stock will be in 2016.

Human impact
Mainly fishery related mortality has been documented. Mortality from other human s¢auggsollution, shipping,
oil-industry) are undocumented.

Biology and Environmental interactions

Thorny skate are found over a broad range of depths (down to 840 m) and bottom temperatired1(.5°C).
Thorny skate feedon a wide variety of prey spies,mostly on crustaceans and fish. Recent studies have found that
polychaete worms and shrimp dominate the dighofny skates in Div. 3LNO, while hyperiidsnow crabs,sand
lance, and euphausiids are also important prey items.

Fishery

Thorny kateis caught in directed gillnet, trawl and lofige fisheries. In directethorny skate fisheries, cod,
monkfish, American plaice and other species are landed as bycatch. In turn, Thorny skate are also caught as bycatch
in gillnet, trawl and longine fisheries directing for other species. The fishery in NAFO Divs. 3LNO is regulated by
quota.

Recent catch estimates and TACs for Div. 3LNO are:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TAC 135 135 135 135 135 12 12 8.5 7 7
STATLANT 21 3.5 5.5 6.2 7.1 5.7 54 5.5 4.3 4.4
STACFIS 4.2 5.8 3.6 7.4 5.6 3.1 54 4.3 4.4

Effects of the fishery on the ecosystem
No specific information is available. General impacts of fishing gears on the ecosystem should be considered.

Special comments
Thelife history characteristics of Thorny Skate result in low rates of population growth and are thought to lead to
low resilience to fishing mortality.

Sources of Information
SCR Doc. 14/07, 12, 23; SCS Doc. 14/06, 10, 13, 14.
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Advice June 204 for 2015 2017

Recommendation for 2015 2017

There should be no directed fishery on American plaice in Div. 3M in 201% and 2017. Bycatch should be kept at

the lowest possible level.

Management objectives

No explicit management plan or management objectives defined by Fisheries Commission. General convention
objectives (GC Dod)8/3) are applied.

Conventiorobjectives Status  Comment/consideration

Restore to or maintain &, @ Bys, Unknown,stock at a low level

Eliminate overfishing ® NDF. Fishing mortality thought tc
be low

Apply Precautionary Approach ® Reference points notlefined, No

HCRs

marine resources and ecosystems

Minimise harmful impacts on living

o

VME closures in effect, no specifi
measures.

Preserve marinkiodiversity

o

Cannot be evaluated

Management unit

C @ oOe

OK
Intermediate

Not accomplished

Unknown

The American plaicestock in Flemish CafDiv. 3M) is considered to be a separate population.

Stock status

Although the stock has increased slightly in recent years due to improved recruitment sth¢20P8Y ear-Clas3
it continues to be in a poor condition. Although the level of catches since 1996 is low, all the analysis indicates that

this stock remains at a low level.
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Reference points
Scientific Council is not in a position to provide proxies for biomasseréer points at this time.

The yieldperrecruit analysis gavEy ;= 0.163 and-,.= 0.347.

Projections
Not available

Assessment

This assessment is based upon a qualitative evaluation of research vessel survey series and bycatch data from
commerciafiisheries.

The next full assessment is planned for 2017.

Human impact
Mainly fishery related mortality. Other sources (e.g. pollution, shippingndistry) are undocumented.

Biological and environmental interactions
The stock occurs mainly at depthsaBower than 60@n on Flemish Cap. Main stomach contents are echinoderms,
shrimp and hyperiids.

Fishery

American plaice is caught as bycatch in otter trawl fisheries, mainly the cod and redfish fiEheme$979 to 1993 a
TAC of 2 000 t was in effedor this stock. A reduction to 1 000 t was agreed for 1994 and 1995 and a moratorium was
agreed to thereafter.

Recent catch estimates and TACs are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2
STACFIS 0.05 0.05 0.1 0.1 0.1 0.1 0.1 0.1 0.2
ndf - no directed fishing.

Effects of the fishery on the ecosystem

No directed fishery. No specific information available. General impacts of figigagon the ecosystem should be
considered.

Special comments
No special comments

Sources of information
SCR Doc. 14/17, 36; SCS Doc. 11/4, 5; 12/5, 8; 13/5; 14/6, 10, 13
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b) Monitoring of Stocks for which Multi -year Advice was Provided in 2013

The assessments (interim monitoring) found nothing to indicate a significant change in the statesybf shecks
for which multryear advice was provided in 2013. However, there sase review of 2013 survey results

of

Redfish in Div. 30. During 2013, biomass indices for Redfish in Div. 30 in Canadian spring and autumn RV
surveys fell t038% and 57%, respectively, of average values over-201@ and SC considered whether these
decines warranted a fepening of the assessment. Information on recent size structure, relative fishing mortality,
and surveys by Ei$pain were also considerefcientific Council concludedthat given the high and persistent
variability in the research suryéndices, the observed declines in 2013 did not warrant a new assessment or advice.

Accordingly, Scientific Council reiterates pgevious advice as follows:

Recommendation for Redfish in Div. 3M(2013): For 2014 and 2015: Because of weaker incominglitemmt
and uncertainty regarding current levels of natural mortality, Scientific Council recommends not increas
current TAC (6 500 t) for 2014 and 2015.

Recommendation for Codin Div. 3NO (2013): For 2014 and 2015: No directed fishery.

Recommenddion for Redfish in Div. 30 (2013): For 2014, 2015 and 2016: Catches have averaged about 1
since the 1960s and over the long term, catches at this level appear to have been sustainable.

Recommendation for Yellowtail flounder in Div. 3LNO (2013): For 2014 and 201&ishing mortality up to 859
FmsyCorresponding to a catch of 26 000 t in 2014 and 23 500 t in 2015 has low risk (<5%) of exEggdamgl is
projected to maintain the stock well abdg,,

Recommendation for Capelin in Div.3NO (2013): For 2014 and 2015: No directed fishery.

Recommendation for White hake in Div. 3NO(2013): For 2014 and 201Based on the low recruitment, catch
of white hake in Div. 3NO should not exceed their current levels of300Q.

Recommendationfor Witch flounder in Div. 2J + 3KL (2013): For 2014, 2015 and 2016: No directed fisher
allow for stock rebuilding. Byatches of witch flounder in other fisheries should be kept at the lowest pa
level.

Recommendation for Northern shortfin squid in SA 3+4 (2013): For 2014, 2015 and 201Buring 2012, the|
northern stock component remained in a state of low productivity. Therefore, Scientific Council recommend
of no more than 34 000 t/yr.
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c) Special Requests for Management Advice
i) Greenland Halibut TAC & Exceptional Circumstances

i) The Fisheries Commission adopted in 2010 an MSE approach for Greenland halibut stock in Subarea 2 +
Division 3KLMNO (FC Doc. 10/12). This approach considers a survey based harvest control rule (HER3to s
TAC for this stock on an annual basis. The Fisheries Commission requests the Scientific Council to:

a) Monitor and update the survey slope and to compute the TAC according to HCR adopted by the Fisheries
Commission according to Annex 1 of FC Docutri€12.
Scientific Council responded:

The TAC for 2015 derived from the HCR is 15 578 t.

As per the HCR adopted by the Fisheries Commission, survey slopes were computed using the most recent five
years of survey data (202®913) and are illustrated Ifig. 1. The data series included in the HCR computation are

the Canadian Fall Divs. 2J3K index, the Canadian Spring Div. 3LNO index and the EU Flemish Cap indeg cover
depths from @1400m. Averaging the individual survey slopes yiedttgpe= 0.0089. Therefore, the computed TAC

is: 15 441*1+1*(0.0089)] = 15 578 t. This change from the 2014 TAC is within the £ 5% constraint on TAC
change that is part of the HCR
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Fig. 1. Input for Greenland Halibut in Subarea 2 + Divisions 3KLMNO Harvest Control Rule. Slopes

are estimated from linear regression of-kmgle biomass indices (mean weight per tow) over
20092013. Survey data come from Canadianumnsurveys in Div. 2J3K, Canadian spring
surveys in Div. 3LNO and EU Flemish Cap survey (to 1400m depth) in Div 3M.
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b) Advise on whether or not an exceptional circumstance is occurring.

According to the indicator based on surveys, exceptional citeumees are presently occurring, with one suryey
observation below the"5percentile of the simulated distributions. Due to the unavailability of STACFIS ¢atch
estimates in 2011, 2012, and 20$8ientific Council is unable to determine whether recentheat@lso constitut
an exceptional circumstance nor does it allow evaluation for some of the secondary indicators.

1%

Although the application of the HCR results in an increase in TAC, the fact that one of the 2013 surveys is below the
simulated distributios constitutes an exceptional circumstance and is a conservation concern.

The dAprimary indicatorsodo used to determine i f exceptio
observed values are compared to the simulated distributions fronSk#A-based operating models and XSA

based operating models. If the observed valueatsde of the 90% confidence interval (i.e. outside %&th

percentiles) from the simulations presented to WGMSE during September 2010, then Scientific CounaciVisieall

FC that exceptional circumstances are occurring.

STACFIS catch estimates for 2011, 2012 and 2013 are not available. Theefergific Councilcannot compare
observed catches to the simulated distributions, and is unable to determine if eategitimmmstances are
occurring in respect to this indicatogcientific Councilnotes the management strategy for Greenland halibut
assumed that the simulated catches would exactly equal the TACs generated from the HCR. The 90% confidence
intervals for thesimulated 2013 catches range from 15004 to 18234 t in the XSA based OMs and in SCAA based
OMs, from 15507 to 15507 (The latter is constant as all SCAA simulations indicated a TAC that was 5% lower
than the previous year, the maximum change permittedeirHCR.)The STATLANT 21 catches for 2013 were

14855 t, against a TAC of 15441 t.

For the three surveys that comprise the input data to the HCR, the 2013 observed values were compared with
composite distributions of simulated surveys for both S&&edand XSAbased operating models. Out of the six
comparisons possible (three surveys; two sets of operating mdtels) was one case (Canadian Spring 3LNO for

the XSA operating models), for which the observed survey index was below the 5th percentilewdhg"
percentile from the projections was 1.07 kg/haul and the observed value was 0.73(kgghaul

When exceptional circumstances are occurring there are five secondary indicatorsshiehitth be considered.
These are:

1 Data Gaps. There have been no data gaps in the survey sesésin the HCR.
2 Biological Parameters:No new information is available.

3. Recruitment: Unable to update in relation to the 90% confidence intervals of the MSE as
catches from 2011 2013 could not be estimated.

4. Fishing Mortality: Unable to updatén relation to the 90% confidence intervals of the MSE as
catches from 2011 2013 could not be estimated.

5. Exploitable Biomass: Unable to update in relation to the 90% confidence intervals of the MSE as
catches from 2011 2013 could not be estimated.
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Fig. 2. Observed surveys (lines with dots) and upper and lower 90% confidence intervals of surveys

simulated (solid lines) in the MSE for Greenland Halibut in Subarea 2 + Divisions 3KLMNO.
The panels on the left give tkemulated surveys from the XSA operagtimodels
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i) Reference points for cod in Div. 3M (ltem 5)

The Fisheries Commission requests the Scientific Council to continue the work on reference points andpyovide B
and Fysyfor cod in Div. 3M.

The Scientifc Council responded:

Scientific Council decided thdtzy, (the fishing mortality which reduces Spawner Per Recruit (SPR) to 30% [of its
value atF=0) is the besks,proxy at this moment.

In 2013,Scientific Councildiscussed thB®iv. 3M cod reference pots based on the stock recruitment (S/R) data for

3M cod from the most recent assessment. Three different S/R models were fit to these data. Results show that none
of these fitted appropriately. Scientific Council (NAFO, 2013) noted that the leBlspéstimated from Yield Per

Recruit (YPR) and Spawning Per Recruit (SPR) depends on assumptions about the level of recruitment. So, more

research about the possibility of changes in productivity and the level of recruitment that should be used to estimate

the MSY is needed.

In 2014, Scientific Councilanalyzed the YPR and SPR inputs (mean weights, partial recruitment and maturity
ogive) to study the possibility of changes in productivity in the past and its impact in the estimated values of
reference points. Th&msy proxy was estimated using data frot®72 to 2013 because trends in biological
parameters (weights, maturity, partial recruitment) have been observed in the most recent ye2&1@009

In Div. 3M cod there is clear evidence of recruitment dependence on biomass at low SSB levels. witwergcr
have been observed at SSB less thafdGtt. The recruitment dependence on biomass is less clear at medium and
high SSB levels although a certain decrease of the recruitment at high SSBSeieitific Councildecided noto
useFmaxin the Div. 3M cod case as the bdst, proxy due to the recruitment decline at low spawning stock sizes
and probably Fmax overestimdigs,

The NAFO Study Group on Limit Reference considered that when a SR relationship or a production relationship
cannot be determined from the available data, consideration should be given to SPR analysis as a means of
determiningFns, The determination of thappropriate %SPR for use &, depends on the biology of the
population. %SPR of 35% should be used as a defgltfor such stocks in the absence of matalysis
considerations or other considerations to suggest it should be higher or lower. Exenththe data for Div. 3M

cod determined that a 30% SPR was the most appropriate praxysfor

iii) Reference points for witch flounder in Div. 3NO (ltem 6)

The Fisheries Commission requests the Scientific Council to provide reference points RX@iwitch flounder
including Bim, Bnsyand Fysythrough modelling or proxies.

The Scientific Council responded:

The average of the two highest Canadian spring research vessel survey points fref@11®dBAconsidered to be|a
proxy forBns, 30% of this average is considered to be a proxBjiqr Following the same logic, a proxy Bf.sy
(=Fjim) can be derived as 0.2Based on catch/biomass ratio).

A variety of approaches were examined to determine limit reference points or proxiesietd of formulations of

a surplus production model in a Bayesian framework were examined but found not to be acceptable for
determination ofeference points at this tim8tock recruit data from the survey were considered but the early part

of the time series which is comprised of surveys conducted with a gear that had a low catchability for small fish
which meant that there were no recruitment indices during the time of higher stock size.

Another candidate for a proxy farlimit reference poinis the lowest biomass from which there has previously been
a rapid and sustained recovemfoe). However, this is a minimum standard for a reference point and not
considered to be appropriate.
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It was concluded that the best approach was to base thenedguoints on the longest survey series, the Canadian

spring survey with the 1988990 estimates adjusted for depth coverage. The Canadian spring series is highly
variable with large uncertainty in some years. However, it is the only index that extenda period of higher

stock size to the present. The Study Group on Limit Reference PoirB@&C04/12) determined that for data

poor sthepairkt & which a valid index of stock size has declined by 85% from the maximum observed index
level povides a proxy for Blim, if that index of stock size commences prior to the start of the fishery. If the highest
index of stock size is equal te,f3 then it would be consistent for Blim to be 30% of that level. If the highest
observed survey index isrwidered to be below,B, t hen this should be taken into
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Fig. 3. Catch of Div. 3NO witch flounder.

The Canadian spring series begins in 1984. This is well after the beginning of the fishery mechi{cig 3). The
two highest Canadian spring research vessel survey points frorr20984are considered to be a proxy By,
30% of this average is considered to be a proxBfar (9 200 ;Fig. 4). Following the same logic, a proxy 6,
(=Fim) can be derived as 0.26 (based otcluéviomass ratiojFig. 5). Given uncertainties about the true status of the
stock relative tdBmsyin the 1980s, the choice of the two highest points to proviBlggroxy was considered as the
most precautionary approafig. 6).
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Fig. 4. Witch flounder in Div. 3NO: biomass index from Canadsgming surveys (95% confidence
limits are given). Values are Campelen units or, prior to 1995, Campelen equivalent units.
The horizontal line i8ji,.



23

1.2
2
=
~
o)
&}
0 T T T T m
1983 1988 1993 1998 2003 2008 2013
Year
Fig. 5. Catch to biomass ratio for Div. 3NO witch flounder. The horizdimal is Fj.,.
1.2
51
©
£
n 0.8
7]
£
2
S04 -
8
0.2
; 2013
0 1 1 * T 1
0 5000 10000 15000 20000 25000 30000 35000
Biomass index
Fig. 6. Catch to biomass ratio and biomass index shoBjpdVvertical line) and-,, (horizontal line)

iv) Full assessmentf cod in Div. 3M and advice for 2015 (Item 7)

The Fisheries Commission requests 8Sugentific Council to conduct a full assessment of Div. 3M cod and provide
advice for 2015 on a range of management options and associated risks regarding reference points, according to
Annexes A or B.

Scientific Council responded:
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Cod in Division 3M Advice June 2014 for 2015

Recommendation for 2015

In the short term the stock can sustain values op toF,,,, however any fishing mortality ové,a, will result in
an overall loss in yield in the long term. Scientific Council considers that yielg.@l,0are not a viable option.
Projections are heavily influenced by the 2010 and 2011 year classes, which is estimated to be extremely(large, but
with high uncertainty. Given the uncertainty in the projections, Scientific Council makes recommendations for 2015
only. The stock should be reassessed in 2015.

Management objectives
A management strategy evaluation for this stock is being developedhayiEssCommission and Scientifouncil
butis not yet being implemented. At this moment general convention objectives (NAFO/GC Doc 08/3) are applied.

Convention objectives Status  Comment/consideration
Restore to or maintain &, Q@ Stockincreasing @ OK
Eliminate overfishing CurrentF not sustainable in the lon| @ Intermediate
@ t
erm
App|y Precautionary Approach o Flim andB”m defined. HCR in O Not accompllshed
development
Minimise harmful impacts on living o No specific measures, general YME | O Unknown
marine resources amtosystems closures in effect
Preserve marine biodiversity @) Cannot be evaluated

Management unit
The cod stock in Flemish Cap (NAFO Div. 3M) is considered to be a separate population.

Stock status
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Stock Status (cont.)
Current SSB is estimated to be well abd®ig. Recent recruitments are relatively high, but these estimates are
imprecise. Fishing mortality in 2013 is high, at the level of more than fige

Reference points

Biim: 14 000 t of spawningiomasqScientific Council 2008).
Fiim = Frmsy(F30%9): 0.13 (developed in Scientific Council 20140t used in assessment at this time)
Frax 0.145
Projections
B SSB Yield
5% | 50% | 95% 5% | 50% | 95% 5% | 50% | 95%
Fpa=Fo.1(median =0.090)
2014 45089 66953 100551 29651 44869 67628 14521
2015 51148 85726 141169 33526 58334 96126 3717 7091 13216
2016 80488 140565 242288 50201 84280 140612
Fpar = Frnax(median = 0.145)
2014 45089 66953 100551 29651 44869 67628 14521
2015 51007 85528 141921 33538 58341 96142 5804 10838 19894
2016 75911 134970 233068 47116 79646 133162
Foar = 2/3F max(median = 0.097)
2014 45089 66953 100551 29651 44869 67628 14521
2015 51600 85659 140511 33564 58355 96133 3984 7463 13901
2016 79919 139414 241557 49720 83828 140158
Fpar = 3/4F max (Mmedian = 0.109)
2014 45089 66953 100551 29651 44869 67628 14521
2015 51451 85707 141013 33554 58302 96130 4449 8327 15461
2016 79064 138195 238799 49331 82737 138519
Foar = 0.8F nay (Median = 0.123)
2014 45089 66953 100551 29651 44869 67628 14521
2015 50976 85605 140451 33567 58341 96114 4999 9351 17275
2016 77772 136555 239130 48233 81526 136327
Fbar = 0.75:2013(median = 0259)
2014 45089 66953 100551 29651 44869 67628 14521
2015 50963 85988 141194 33526 58346 96068 12494 17926 27715
2016 68617 125904 226920 39178 70884 121773
Fbar = F2013 (median = 0346)
2014 45089 66953 100551 29651 44869 67628 14521
2015 51451 85545 141194 33526 58346 96068 15768 22605 34554
2016 64236 119001 216119 35038 65093 113266
Fbar = 1.25:2013 (median = 0432)
2014 45089 66953 100551 29651 44869 67628 14521
2015 51073 85533 139749 33535 58327 96233 18611 26799 40670
2016 59161 113669 207151 31681 60010 106017
P(B<Bjim) p(F>Fo.1) P(F>Fmay) P(B2o16>
2014 2015 2016 | 2014 | 2015 | 2016 | 2014 | 2015 | 2016 | Bynd
Fo1 <5% <5% <5% >95%
Fnax <5% <5% <5% | >95% >95% >95%
213Fax | <B% <5% <5% | >95% >95% >95%
3/4Fax | <5% <5% <5% | >95% >95% >95%
0.8Fhax | <B% <5% <5% | >95% >95% >95%
0.7 5013 | <B% <5% <5% | >95% >95% >95% >95% >95%
Foo13 <5% <5% <5% | >95% >95% >95% >95% >95%
1.25 503 | <6% <5% <5% | >95% >95% >95% >95% >95%
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Assessment

A gquantitative model introduced in 2008 was used (Scientific Council 2008). Model settings were unchanged. Due
to problems of estimating exact catches for 2011 and 2012, catches were estimated within the model. For 2013
catches, Scientific Council agreed @ily Catch Report (DCR) data were the best available estimate. The
unavailability of independently verifiable catch estimates over 202012 introduces an additional element of
uncertainty in the assessment.

The next full assessment of this stock anpled for 2015.

Human impact
Mainly fishery related mortality. Other sources (e.g. pollution, shippingndilstry) are considered minor

Biological and environmental interactions
Redfish, shrimp and smaller cod are important prey items for cod. Retadigs indicate strong trophic interactions
between these species in the Flemish Cap.

Fishery
Cod is caught in a directed trawl fishery and as bycatch in the directed redfish fishery by trawlers. The fishery is
regulated by quota. Recent catch esteéaatnd TACs are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TAC ndf ndf ndf ndf ndf 55 10 9.3 141 145
STATLANT21 00 01 01 04 12 53 98 90 112
STACFIS 00 03 03 09 12 92 136 134 140

! Estimated via thassessment model
2 Daily Catch Reports

Effects of the fishery on the ecosystem
No specific information available. General impacts of fishing gear on the ecosystem should be considered.

Special comments
In 2012 and 2013 the lack of length distributicared agdength keys from some contracting parties has further
increased uncertainty in the current assessment.

Rapid changes in the biological parameters of this stock in recent years, and the sudden decrease ial20&3 EU
indices, hasledtothecdnaisi on t hat | ast year6s projections were o0V
the 2012 assessment. If inmnual variability continues, the accuracy of projections is reduced.

Sources of information
SCR Doc. 14/35, 14/17; SCS Doc. 14/08/1D, 14/13, 14/16, NAFO/GC Doc 08/3
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v) Development of MSE workplan for cod in Div. 3M (Item 8)

The Fisheries Commission requests the Scientific Council to develop a work plan to perform a Management
Strategy Evaluation for Div. 3M cod, to explasperating models that could be used and report back through the
Working Group on RisBased Management Strategies.

NAFO Scientific Council reviewed the Div. 3M cod MSE proposed by the NAFO Fisheries Commissign and
Scientific Council Joint Working Group dRisk-Based Management Strategies {EC RBMS).Scientific Council
suggests some changes in the proposed MSE to reduce the high number of scenarios, and agreed a plan of work

The Scientific Councildiscussed the way to carry out the simulations inQttve 3M cod MSE.Scientific Council
decided that the most appropriate data to implemenbithe3M cod MSE should be the data used in the 2014
approved assessmengcientific Council defined six different Operating Models (OM) based different
assumptionsn the Stock/Recruitment relationship and different assumptions about Natural mortality (M) as the
most appropriated for this case.

Scientific Council proposesome changes in the MSE proposed by th(SERBMS to reduce this high number of
scenarios andso proposed Biv. 3M cod MSE workplan.

Scientific Councildecided that the most appropriated data to implemerDihe3M cod MSE should be the data
used in the 2014 approved assessmgaientific Councildefined six different Operating Models (OM) bdsin
different assumptions in the Stock/Recruitment relationship and different assumptions about Natural ni@jtality (
as the most appropriated for this case. These OM are the following:

1. M constant, estimated by the model for all ages and for all yetirg¢hei followings S/R functions:

i. Recruitment independent of SSB.
ii. Segmented Regression with Beta=Approigg
iii. Segmented Regression fit with the assessment results.

2. M different, variable by time periods and age ranges with the followings S/R functions:

i. Recruitment independent of SSB.
ii. Segmented Regression with Beta=Approggl
iii. Segmented Regression fit with the assessment results.

The model free HCR is a simple TAC adjustment strategy that uses the change in perceived status of the stock from
research surveys to adjust the TAC accordingly. InCiive 3M cod case we need to decide the survey indices, the

age and the period to estimate the slope of the survey indices as well as the wallibddEU Flemish Cap Survey

is the only research survey available to implement this HCR iDitheBM cod caseScientific Councilproposes to

use the EU Flemish Cap Survey 3+ bhiomass index to implement the Model free HCR and to estimate the slope using
the most recent 4 yearScientific Councilalso recommended that the final values ofaparameter will be ches

after deterministic projectiorere conductetb understand howiCRs applying differendvalues perform.

Scientific Council decided thaFsq, (% Spawner Per Recruit (SPR) relative to SPR=l) is the besE s, proxy at
this moment to apply to theadel HCR proposed.

Scientific Council recommends that the simulations period could be 20 years and that some of the Performance
Objectives proposed by the I RBMS could be measure in a medium (5 years) and long term period (20 years).

In the Div. 3M cod MSE there are 6 OMs that cover part of Meand S/R uncertainty but due to the different
requirements in the proposed HCRs 90 scenarios should be analyzed. This number of scenaridgsvergkes
difficult to presentthe resultsin a clear way andt will probablybe difficult to choice the best HCRScientific
Councilproposes, in ordesf priority, the following changes to redutiee high number of scenarios:
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To remove the TAC 10% and 15% constraints of the HCR in a first stage and measure its importance creating a new
performance statistic§ andperformance targetd®T). This new PS will measure in the medium and long term

the number of times that TAC(y) PAC(y-1) + %TAC(y1) and TAC(y) < TAC(yl) - %TAC(y-1). The percentage

levels that should be measured will be 10%, 15%. This PS would allow us to know the importance to impose a TAC
constraint less than 20%. After analyze the results of this new PS weecie the better constraint level to be
tested. If this proposal is accepted the number scenarios to analyze will be reduced to 30.

The working group proposal for the model based HCRsedl.fi.: is defined as four different levels &,
corresponihg to probabilities of 20%, 30%, 40% and 50% of excee#ing If Fns,/is not available, an appropriate
pr oxy s ho uS$centfit €ounciépmpbsed three different probability levels to be tested: 20%, 35% and
50%. With this proposal we reduce &garios and the finaumberof scenariogo be tested will be 24.

Taking into account the meetings schedule of the Scientific Council, the Fisheries Commission and the European
Union project AProvision of advi cemenbplan andtee edakiatienlofoap me n t
management strategy for cod in NAFO Division 3M (SAFEwak)s Speci fic Contract N o
calendar, th&cientific Councilpropossthe followingDiv. 3M cod MSE workplan:

1. NAFO SC reviewed, during its 2014né&umeeting, thdiv. 3M cod MSE proposed by the NAFO
Fisheries Commission and Scientific Council Joint Working Group on-Bésed Management Strategies
(FCSC RBMS). SC decided what will be the most appropriated data, Reference Points, Operating Models
(OP) and Performance Statistics (PS) to carry out the proposed 3M cod MSE.

2. After the review and adoption of the MSE Inputs the SAFEw&epsoject will carry out the
guantitative simulations to evaluate the sustainability of the social and economicemanagbjectives

based on the MSE inputs agreed taking into account ecosystem interactions and the different fisheries. The
results of these simulations will be available in March 2015.

3. FC/SC WGRBMS would be requested to review and comment on thesriesié 2015 meeting before
the 2015 SC June meeting and it can make a final proposal fbithgM cod MSE.

4. NAFO SC will review during its 2015 June meeting Biie. 3M cod MSE final proposal of the FC/SC.

5. The finalDiv. 3M cod MSE will be presented to NAFO Fisheries Commission at its 2015 September
meeting, to provide the TAC for 2016 based on the MSE.

vi) Selectivity in Div. 3M cod and redfish fisheries (Item 9)

The Fisheries Commission requests the Scientific Counaihalyze and provide advice on management measures
that could improve selectivity in the Div. 3M cod and Div. 3M redfish fishery in the Flemish Cap in order to reduce
possible by catches and discards. The objective is to reduce the mixed fisheries betivaed redfish, the by

catch of nortargeted stocks and to analyze if the selectivity pattern could be improved to reduce the catch of
undersized fish.

Scientific Council respondke

There was no new available information at this meeting on cod andhregfiectivity.

At its September 2010 meeting Scientific Council analyzed the reduction in the mesh in-tlatemitrawl fishery

for redfish in Div. 3M. At that time Scientific Council concluded that for Div. 3M, the fish bycatch is low when the
pelagictrawls are used well above the sea bed. However, it was also noted that some of the reported fish bycatch
species were typically demersal species. This indicates that the newer pelagic trawls that are capable of fishing very
near bottom could have bycatcbncerns.

At its 2013 June meeting, Scientific Council considered the work done in the ICES Working Group on Fishing
Technology and Fish Behaviour (WGFTFB) during the recent years {2012) and one published paper related to

this matter (Herrmanetal,2 0 1 2 . fiUnder standi ng t Bebastespr)en NSrthlAtkawtic i vi ty
Tr awl Codends. o0 Journal of N o F18)hThe mmain cohdlusiang werecthatRhies her y
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consequences resulting from a decrease in mesh sizerimdiveater trawl fishery for redfish in Div. 3LN to 90mm
will be a decrease insh.(length at which 50% of fish entering the eedd are retained) from 34cm to 25cm, but the
selection range (s-L,s) will decrease from 6.6 to 4.4cm.

The cod fishery in Div3M was opened in 2010 after 10 years closed. Since then there have not been available
studies on the selectivity of this fishery.

vii) Availability of data and progress towards quantitative assessments (Item 10)

The Scientific Council provides advice fonumber of stocks based only on qualitative assessments of survey trends
and catches (e.g. Div. 3NO white hake, Div. 30 redfish). For some of these stocks the advice is to lower the TAC to
recent level of catches. On the other hand, there is an impattort in biological sampling, collection of fishing

activity data and fishery independent surveys. There is also an important progress in providing more data to the
Scientific Council such as VMS. In spite of these efforts, no progress has been regetndshgequantitative
assessments of many stocks. The Fisheries Commission requests the Scientific Council to provide an overview for all
stocks on what biological and fishery information is currently available by Contracting Party and what is necessary

to improve in terms of data collection in order to develop quantitative assessments and biological reference points
for stocks managed by NAFO.

Scientific Council deferred this request to its September meeting.
viii) Development of MSE for redfish in Div. 3LN (Item 11)

The Fisheries Commission requests the Scientific Council to explore models that could be used to conduct a
Management Strategy Evaluation for Div. 3LN redfish and report back through the Working Group -@astdk
Management Strategies duritigeir next meeting.

Further to this the FISC WG on Risk Based Management Strategies-$BC14/02) made the following
recommendation:

The WGrecommendsSC discuss selection of operating models and evaluate the Div. 3LN Redfislygement
strategyrelative to the performance statistics prior to the 2014 Annual Meeting (Annex 7).

Scientific Council responded

Models to conduct a Management Strategy Evaluation for Div. 3LN redfish were developed. The management
strategy proposed by the F&C WG on Rik Based Management Strategies was tested and found to meet the
specified management objectives and performance statistics.

Scientific Councilconsidered a range of operating models (OM) all based on versions of the Schaeffer surplus
production model. Thiollowing set of OMs was chosen for the MSE:

i. old stock assessment model updated to 2014 (ASPIC 2012)

ii new stock assessment model (ASPIC 2014)

iii. AASPI G2i0ki0 surplus production model in a Baye
parameters)

iv. AASRIICked new stock assessment in a Bayesian frze

V. Surplus production model in a Bayesian framework with all data sets, minimum constraints

vi. A spatially disaggregated surplus production model in a Bayesian framdteating carrying

capacity in Div. 3L and 3N separately)

The MSE considered tHearvest controtule (HCR) proposed by the WGRBM as well as three other HCR
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HCR1 stepwise: (from WGRBM)

Increase the TAC in constant increments starting in 201& TAC y,, = TAC , + 1 900t to a maximum of 20 000t.
This would provide the following annual TACs:

2015: 8 900

2016: 10 800
2017:12 700
2018: 14 600
2019: 16 500
2020: 18 400
2021: 20 000

HCR2 stepwise slow: this HCR is designed to reach 18 100 t of acatchl by 2012020 through a stepwise
biannual catch increase, with the same amount of increase every two years between 2015 and 2020. 18 100 t is the
equilibrium yield in 2014 assessment under the assumption of an MSY of 21 000 t.

2015: 10 400

2016: 10400

2017: 14 200

2018: 14 200

2019: 18 100

2020: 18 100
HCRS3: Constant catch (20 000 t)

HCR4: ConstanF (2/3 of Fysy)

The performance statistics used to evaluate the performance of the HCRs were-&0D&€14/02
i. Low (30%) probability of exceedg Fnsyin any year
ii. Very low (10%) probability of declining belo®, in the next 7 years
iii. Less than 50% probability of declining below 8@, in the next 7 years

Projections of population size were conducted for each OM using each HCR gmditability of transgressing the
performance statistics calculated. In the figures below the probabilities of transgressing each performance statistic
are given for each operating model and HCR. /SCl n the
WGRBMS, 6stepwise slowd is HCR2 which has an increase
TACO6 is a constant catch Bdf2/3FQ, 000 t, and 6cst F6 i s a

OM1 ASPIC 2012

P(8y) < 80%Bysy P(8;<Byix) P(Fy>Fsy)
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OM2 ASPIC 2014
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OMS5 Bayesian surplus production model minimum constraints
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Of the HCRs tested, only the constant catch of 20 000 t rule failed to meet the performance statistics on all OM.
This HCR had greater than 30% probability of exceeéfipgby the end of the projection period for OM 2 and OM

4, the two operating models based oY of 21 000 t. The HCR proposed by the-6C WGRBMS meets all
performance statistics on all OM.

Scientific Councilnotes the uncertainty in performing long term projections. If a long term management strategy is
implemented for this stocl§cientific Councilwill continue to monitor its performance through trends in the survey
indices and every two years, by conducting a full assessment. If the assessment results indicate deterioration in
stock status such that the probability of transgressing ttierpgmce statistics exceeds the probabilities outlined in

the MSE, or if catches exceed the TACs defined in the harvest control rule, then exceptional circumstance will be
considered to be occurring. Scientific Council will provide advice on other exnaptimcumstances at a later date.

ix) Risk assessment for SAl on VME elements and species (Item 12)

The Fisheries Commission requests the Scientific Council to continue to develop work on Significant Adverse
Impacts in support of the reassessment of NAFe@om fishing activities required in 2016, specifically an
assessment of the risk associated with bottom fishing activities on known and predicted VME species and elements
in the NRA.
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Scientific Councilnotes that work o significant adverse impacts on VME is-going and that final results are

not

due until 2016, and indicates that good progress is been nTdmse analyses involved the production of fishery

pressure layers based on VMS data, and VME biomass layensRkb surveys. Preliminary results indicated

important fractions of the recent effort are exerted in relatively small regions within the fishing footprint, and
for some areas, this fishing effort seems to be concentrated in the near neiglbofNddES, suggesting i
potential functional connection between some VMEs and commercially exploited fish species. This and oth
will continue to be explored as part of the process of developing the assessment of bottom fishing activiti
2016. Specifically, theadopted approach has to be refined to take account of known and predicted VME
evaluated as part of the review of fishery closures.

2

at least
i}
er issues
2s due in
habitat

As part of a past FC Request, 8€veloped a work-plan to achieve the reassessment of all KDAfsheries by
September 2016 and every 5 years thereafter, identifying the necessary steps to be taken, as well as the information
and resources to do sbhis work-planhas been updatednd specific leads were identified to progress the required

fisheries assessment tasks.

assessment of SAl which are

iv.
V.
Vi.

the intensity or severity of the impact at the specific site being affected;

the spatial extent of the impact relatieethe availability of the habitat type affected
the sensitivity/vulnerability of the ecosystem to the impact;

the ability of an ecosystem to recover from harm, and the rate of such recovery;
the extent to which ecosystem functions may be altered hynffect; and

the timing and duration of the impact relative to the period in which a species needs the habitat during one
or more of its life history stages

The proposedwork-plan of fishery assessment tasks in relatmRAO criteria and the tasks to bedetakenis as

The plan also indicates how the assessment tasks relate to the FAO criteria for the

follows:
No. | Fisheries Assessment Task | FAO Approach Lead
Criteria

1 Type(s) of fishing conducte( i Information and data is required to descrf WGESA with
or contemplated, including the fleetactivities spatially and temporally input from
vessels and gear types, fishil This will require integrating VMS data wit] NAFO
areas, target and potenti information on the fishery e.g. fleet regist{ Secretariat for
bycatch species, fishing effo and catch. NAFO has the catch data for| presentation ang
levels and duration of fishini different gear types/fisheries. approval by
(harvesting plan) Scientific

It was agreed that WGESA will work wit| Counciland
NAFO Secetariat to prepare a fisheries dg STACFIS in
table which can be integrated with t| 2015.
existing VMS data records.

Additional long timeseries catch/landing

data will be summarised at the highg

possible spatial resolution.

The fisheries data table will be produc

before WGESA 2014 and linked to the VM

data for the period 20082013.

2 Existing baseline informatiof i, ii, iii The out c ome of t h e| WGESA with
on the ecosystems, habite closureso shoul d pr|inputfrom
and communities in the habitat data necesy to address this task. | AZMP and
fishing area, against whic STACFEN, for
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No.

Fisheries Assessment Task

FAO
Criteria

Approach

Lead

future changes can b

compared

Additional spatial data from the AZM
ecoregion analysis should be integrated |
the detailed habitat maps within the NRA
provide broaescale spatial context. For th
NRA as a region. Also analyse tl
environmental data fra the NRA used a
part of the habitat suitability modelling so
to assess possible dominant fisheries hal
associations.

Time series analysis of the oceanography
required, e.g. longerm changes in
production potential, SST, etc. This shol
include the work of STACFEN in relation t
assessing the loAgrm physical
oceanography.

The data sources (above) will be identifi
and collated and a summary mel@a table
compiled for presentation at WGESA 2014

presentation ang
approval by
Scientific
Counciland
STACFEN in
2015.

Identification, description an( iii

mapping of VMEs known ol
likely to occur in the fishing
area

The out c ome of t he
cl osuresodo shoul dall)pof
the necessary information. In addition furth
work to develop habitat suitability mode
for VME in the NRA will be useful. E.g. fo
VME indicator species or assemblages
VME indicator species.

At the WGESA meeting in 2014 a plan
what addiional information should or coul
be included in the assessment should
made.

SC WGESA

Identification, description an( i

evaluation of the occurrenci
scale and duration of likel
impacts, including cumulative
impacts of activities covere|
by theassessment on VMEs

The work undertaken to address FC Reql
16 (2012) and FC Request 12 (2013)
Scientific Council contributes to this task.

We interpret this as the impact of the fishg
on VMEGOGS.

We have started to integrate the fishing gff
layers (200871 2012) with known ang
predicted VME (from the review) to sho
which areas (that correspond to a cert
level of fishing effort) are at risk of SAI g
they are not part of current closed areas.

SC WGESA

Consideration of VME|
elements known to occur i
the fishing area

t he
pr

The out come of
closureso shoul d
the necessary information.

An evaluation of the VME elements

relation to their potential to spprt VME

SC WGESA
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operations to determine whid
impacts on VMEs are likely t(
be significant adverse impact

Scientific Councilcontributes to this task.

The development of a risk assessm
framework to be planned at WGESA 2014

We have started to integrate the fishing eff
layers (2008i 2012) with combined VME
species biomass layers (2005 2013) to
show which areas (thatomespond to &
certain level of fishing effort) are at great
risk of fishing impact.

Further work is required to model th
biomass of VME species whose presencq
predicted at levels below VME thresholq
The predicted biomass can then be compd
to observed biomass values in areas
fishing activity. This difference can be us
to assess the potential for SAI outside clo
areas.

Furthermore, a method for assessing

resilience of the VME indicator taxa from
combination of fishing pressure c&ibbiomass
for the same assemblage should be expl(
T this should be initiated at WGESA 2014.

Finally, function can be inferred b
examining the proximity of fishing effon
(percentiles) to known VME, e.g. more effqg
(by fleet sector) near to VMHn addition, an
assessment of the lotigne series of catche
(over several decades) in relation

predicted VME extent could be examined.

Use of available commercial fishing data
by-catch could also be useful for validati

model results.

No. | Fisheries Assessment Task | FAO Approach Lead
Criteria
indicator species should be investigat
possibly using model outpdt this will be
considered and developed at WGESA 201
6 Data and methods used | N/A To be done in due course SC WGESA
identify, describe and asse
the impacts of the activity, th
identification of gas in
knowledge, and an evaluatiq
of uncertainties in  the
information presented in th
assessment;
7 Risk assessment of likel ii, iii, iv, | The work undertaken to address FC Reqy SC WGESA
impacts by the fishing v 16 (2012) and FC Request 12 (2013)
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No. | Fisheries Assessment Task | FAO Approach Lead
Criteria

8 The proposed mitigation an N/A To be done in due course Joint FC/SC
management measures to Working Group
used to prevent significar WGESA should provide some possil] on the
adverse impacts on VME: optionsat WGESA 2015 Ecosystem
and the measures to be used Approach
monitor effects of the fishing Framework to
operations Fisheries

Management

X) Summary of data available for identification of VMEsand prioritization of areas (Item 13a)

Considering that the current closures for VME indicat@its. species and elements in Annex L.E VI and VII)
established under Chapter Il of the NAFO Conservation and Enforcement Measures (NCEM) are due for revision in
2014, the Fisheries Commission requests the Scientific Council to:

a. Summarize and assess akttata available collected through the NEREIDA project, CP RV surveys, and any
other suitable source of information, to identify VMEs in the NRA, in accordance to FAO Guidelines and
NCEM.

b. Based on these analyses, evaluate and provide advice in the afrtexient closures specified in the NCEM
for the protection of VMESs and prioritize areas for consideration by the Ecosystem Approach to Fisheries
Working Group.

Scientific Council responded:

Summary of Data Sources

Data available were obtained from res#avessel trawl surveys, benthic imagery collected through the NEREIDA
program, and from NEREIDA box cores samples, and rock and scallop dredges.

The data available to Scientific Council are listed below. This included research vessel trawl sabdy4)(
benthic imagery collected through the NEREIDA prograrable 2 and Table 3) and from NEREIDA box cores
samplesTable 4 and rock and scallop dredgdsbleb).

Tablel. Data sources from contracting party research vessel surveys; EU, European Union; DFO,
Department of Fisheries and Oceans; NL, Newfoundland and Labr&dorjinstituto Espafiol de
Oceanografia; 1IM, Instituto de Investigaciones Marinas; IPMA, Instituto Portugués do Mar e da

Atmosfera.

Programme Period NAFO Gear Mesh size Trawl Average
Division in codend duration wingspread
liner (mm) (min) (m)

Spanish  3NO Survey i Campelen "
(IEO) 2002- 2013 3NO 1800 20 30 24.27 31.9
EU Flemish Cap Surve
(IEO, IIM, IPMA) 2003- 2013 3M Lofoten 35 30 13.89
Spanish 3L Surve(IEO)  2003- 2013 3L fg&pe'e” 20 30 24.27 31.9
DFO NL Multi-species 1995- 2012 3LNO Campelen 127 15 15- 20

Surveys (DFO) 1800
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Table2 Summaryof the benthic imagery collected and analyzed from the CBGE&onNEREIDA 2009
cruise to the Flemish Cap area

Inside Transect Depth range

Location Transect ID closure? Gear length (m) (m) # Photos
Sackville Spur 11 Mostly 4KCam 6211 10807 1545 167

12 Yes 4KCam 6 343 131371 1723 172

18 Yes 4KCam 5238 13361 1478 92

24 Yes 4KCam 4974 12901 1427 145

26 Yes 4KCam 3212 1381- 1409 38
Flemish Pass area 28 No Campod 2431 461- 479 92

29 No Campod 3197 444- 471 132

30 No 4KCam 6 101 455-940 174

38 Yes 4KCam 2978 1328- 1411 75

Table3. Summaryof the benthic video collected and analyzed using the ROV ROPQOS in 2010 during the
CCGSHudsonNEREIDA cruise to the Flemish Cap (FC) area.

. Transect Inside Transect Depth  range . .
Location D closure? length (m) Analysis details
~ (m)
Southern FC 1335 No 8,292 8731 1,853 Explorer mode. Analyzed i
slope detail; frame by frame.
1336 No 11,555 2,212i 2,970 Explorer mode. Transect nc
anal yzed i n
recordings summarized).
Southeast FC 1337 No 14,475 1,0117 2,191 Transect and explorer mod
slope Explorer mode analyzed frame t

frame; every 10 m analyzed fc
transect modes.

1338 Yes 11,195 1,029i 1,088 Explorer and transect. Three lin
were analyzed (1 trawled,
untrawled) every 10 m for th
abundance of sponges and corz
Non-coral and sponge
observations e>
recordings.

Northeast FC 1339 Yes 8,624 1,3447 2,462 Explorer mode. Data extracte
slope from 10 m intervals.
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Table4. Summary of the box cores samples collected and analyzed from the NEREIDA Programme on
board the RWiguel Oliver.

Programme  Period NAFO — oar Data extracted Number  of
Division samples

Epibenthos visible on bezorer

NEREIDA 20092010 3LMN Box-corer 331
surface photograph
Table5. Summary of the rock dredge and scallop gear sets collected and analyzed from the NEREIDA
Programme on board the R¥iguel Oliver.
Programme  Period NAFO Depth range Gear N valid Trawl duration
Division sets
(m) (min)
N Rock
NEREIDA 20091 2010  3LMN 502- 1991 88 15
dredge
NEREIDA 2009 3m 870- 1137 gg::lop 7 15

Review of Current Closures

Using all available informatioscientific Councildetermined VME areas in the NRA, and compared these areas

with the current sponges, corals, and seamount protection zones. The coverage of the VMEs provided by the
protection zones varied depending on location and VME taxa. VMESs inside and outsidey eotasires were
identified. Based on the characteristics of the VMES, the overall coverage provided by existing protection zanes, and
the threat level inferred from current fishing effort patterns, a set of priorities for management consideration by
WGEAFRM is provided as requested.

Definitions: Distributions, VMEs, VME Indicators and VME elements

The FAO International Guidelines for the Management of Dsep Fisheries in the High Se#8A0, 2009)
provide general tools and considerations for the identificaof VVulnerable Marine Ecosystems (VMES).

In relation to VMEs, the FAO Guidelines indicate that vulnerability is related to the likelihood that a population,
community, or habitat will experience substantial alteration from gbort or chronic distlrance, and the
likelihood that it would recover and in what time frame.

Although no formal definitions for VMEs, VME indicators, or VME elements are provided, the FAO Guidelines
indicate that VMEs should be identified based on the characteristics th&gsppproviding criteria that should be
used, individually or in combination, for the identification process.

When identifying VMEs, the FAO Guidelines indicate that species groups, communities, habitats, and features often
display characteristics consistent with possible VMESs, but they clearly state that merely detecting the presence of an
element itself is notudficient to identify a VME. This has two related and important implications:

a) the full spatial distribution of a species that meet the VME criteria does not constitute a VME

b) actual VMEs must possess a level of organization larger than the scalagilar/individual presence.
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Another important consideration is that areas where VMEs are likely to occur should also be identified. These VME
elements are topographical, hydrophysical or geological features, including fragile geological strucatres, th
potentially support species groups or communities that qualify as VMEs.

In this general context, NAFO has followed the FAO guidelines in defining and identifying:

1 VME indicator speciesThese are species that met one or more of the FAO Guidelinegdatepossible
VMESs. Their simple presence is not an automatic indication of VMEs, but when found in significant
aggregations with conspecifics, or other VME indicator species, can constitute a VME. NAFO has
approved a list of taxa that qualify as VMHElicator species (NCEM Annex .LE.VI).

1 VME elements These are topographical, hydrophysical or geological features which are associated with
VME indicator species in a global context and have the potential to support VMEs. NAFO has approved a
list of feature that qualify as physical VME indicator elements (NCEM Annex I.E.VII).

T Higher concentration observations of VME .iThesti cator
are specific locations where there are individual records of VME indicatorespaicidensities at or above a
threshold value that, for that specific VME indicator species, is associated with the formation of highly
aggregated groups of that species. These higher concentration locations have been the basis for the
delineation of thep| ygons referred as fiAreas of higher sponge
16.5, which are closed to bottom fishing activities. Although NAFO has protected areas containing higher
concentration observations of VME indicator species, it has efimetl VMEs proper. Furthermore, all
VME indicator species to date have been identified under the strdotanang criterion, in that they create
structural habitats for other species and are thought to enhance biodiversity.

1 Vulnerable Marine EcosystemMME). Under the structuréorming criterion, a VME is a regional habitat
that contains VME indicator species at or above significant concentration levels. These habitats are
structurally complex, characterized by higher diversities and/or different beatmicunities, and provide
a platform for ecosystem functions/processes closely linked to these characteristics.

NAFO Scientific Councilhas used the quantitative methodsiédermineVMEs. The spatial scale of these habitats
is often larger than the foaipt of a higher concentration observation. VMEs occur throughout the NRA and their
spatial arrangement may be important to recruitment processes and to overall ecosystem function.

Method used to determine VME Areas

The primary tool used to quantitativeljetermine VMEs is kernel density analysis. This analysis identifies

Afhot spotsod in the biomass distribution derived from re
the spatial distribution associated with changes in local densigseThatural breaks allow defining of significant

area polygons.

What does the method sHow

1 Potential Areas of VMEs according to the definition.
What are the limitatiord

1 The method has limited spatial resolution, in particular, the delineation of borders for the VME areas are
uncertain.

If to be used as a basis for making management decisigren the closing or opening of areas, these results are to
be regarded as adt step.

It would be expected that depth contours, type of substrate, current and temperature fields, etc. will shape the fine
scale boundary. The general locations given by the kernel method is our current best approach to determining the
VME.

For someVME indicator species, new modebf species distribution are in development and in some instances,
these models could help inform the discussion on fine scale boundauigiser refinement of these models is
necessary.
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Application

Although for most VMEindicator species analytical methods were used, in some cases, the data available only
allowed simple distribution maps to be produced.

The base analyses used for each VME indicator species were:

Sponge grounds: kernel analyses
Large gorgonian coral&ernel analyses
Small gorgonian corals: kernel analyses
Sea pens: kernel analyses

Erect Bryozoans: kernel analyses
Large sea squirts: kernel analyses
Cerianthid Anemones: distribution
Crinoids: distribution

ONoOR~WONE

Black Coral is not a VME indicator species in N®, but has been used as such in other regions.
Review of Closed Areas in the NRA

For each of the existing closed areas in the NRA an evaluation of the existing VMEs@igheouringregion is

provided. To assist in this process three maps are prdsenteach general area. In the first map all VMEs (VME
polygons with associated catches within them for sponges, large and small gorgonian corals and sea pens),
significant concentrations of other VME taxa (erect bryozoans, large sea squirts) and poéseological VME

indicator taxa (Crinoidea, tube dwelling anemones). This same map is reproduced with the available VMS data
(20107 mid 2013) overlain to show the current fishing patterns. The last map shows the location of the VME
elements and NEREIDAultibeam data where available.
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Division 30 Coral Closure

Comment Only the portion of Div. 30 in the NRA
has been considered in the analyses based on the
request from BheriesCommission Kernel density
analyses for sponges, large and small gorgonian
corals and sea pens has been done within the
Canadian EEZ; this information has been published.

Summary(Fig. 7): Sea pen and small gorgonian VME
are found immediately adjacent to the existing
closure.

VME elementsshelf indenting canyons and canyons
with heads > 400 m in the closed area have potential
to have VME; Only a partial picture of the canyass
available due to the extent of the NEREIDA
multibeam bathymetric data coverage.

VMS data show high density of fishing activity close
to the VME areas outside the closure.

Corals and other VME
indicator species
—— Polygon encompassing sea pen
‘—"catches > 1.4 kg
2 1.4 kg sea pens catch
| | Seapens presence
Polygon encompassing small gorgonians

catches 2 0.15 kg
&k > 0.15 kg small gorgonians catch
{,‘3 Small gorgonians presence
% Cerianthids presence
" iFootprint
[ Current closures

T
43°30N

43°N

N

30 Coral
Closure

5 10

Nauical Miles | 3,0)

T
51°30'W

VMS 2010 -2013

Nactcal Wies | 30)

T T
51°30'W 50°30'W 50°'wW

B VME elements
Canyon (NAFO 2008)

Shelf-indenting canyon
Canyon (head>400 m)

Nautcal Mies | 30y

51 'Z;O'W

Fig. 7. Area of 30 Coral Closure. VMEs and VME

indicator species (top) from kernel analysis, VMS data
(middle), and VME elements and NEREIDA multibeam
(bottom).
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Area 1 Tail of the Bank

Summary(Fig. 8): A portion of sponge VME is inside
the closed area.

Relatively uncommon in the NRA, but locally
spatially extensive, areas of significant concentrations
of stalked tunicates (large sea stp)iand bryozoans
are found in an area adjacent to significant fishing
activity. The close proximity of the large gorgonian
coral VME, small gorgonian VME and presence of
crinoids with the significant concentrations of sea
squirts and bryozoans is an asbdage of features
not observed elsewhere in the NRA. This area also
appears to have a different geomorphology in that
there is a high concentration of canyons indenting the
shelf than in other areas along the slope.

VME ElementsPhysical VME elements ithe area
are the Southeast Shoal, canyons and -she#nting
canyons.

T
44°N

T
43°N

0 125 25

Nautical Miles

VMS 2010 - 2013
)

T T T
50°'wW 49'wW 48'W

44°N

125 st

43°N

3N|  Nautcal Miles

VME elments
Southeast Shoal
Shelf-indenting canyon
I Canyon (head>400 m)

50°wW 49°wW 48°W

Fig. 8. Area 1.VMEs and VME indicator species
(top) from kernel analysis, VMS data (middle), and
VME elements and NEREIDA multibeam (bottom).
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Area 2 Flemish Pass/Eastern Canyon Southern @ 1z
Portion 4
Summary(Fig. 9): The closure is capturing most of
high concentration locations within the broader
sponges ground VME. Sponge catches and, high 2
concentration locations of large gorgonians and sea g
pen catches occur outside the closed area. Sponge, coaln. and v Ve
e songe
VME ElementsPhysical VME elerants in the area iyl
are canyons, and sheifdenting canyons. = - N
::*g:;r’;c:nk:assmnhmmoman (2
@ > 06 kg large gorgonians catch
4 Crinoids presence
¥ Certanthids presence
Nl EE.
49:W 48‘50’\” 48:’W 47‘:;0W
i i Sy P
¢ 5% ¢
b3 !
25 /7
o /
o
'/ G <3 )
e )
e . 8
* ¢
o ek
4 f z
/
3 T
j il =
VMS 2010 - 2013 ‘

T
47°30W

o s

3N Nauecal Mies

VME elments
| Shelt-indenting canyon
I Canyon (head>400 m)

10

T
48°'wW

T
47°30W

Fig. 9. Area 2 Southern Portion. VMEs and VME
indicator species (top) from kernel analysis, VMS
data (middle), and VME elements and NEREIDA
multibeam (bottom).
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Area 2 Upper Flemish Pass Portion and Area 3
Beothuk Knoll

Summary for Area 2 Upper Flemish Pass Portion
(Fig. 10): Large gorgonian coral areas are covered by
the closure. VME of large gorgonians, sponges and
seapens have been identified outside of the closure.

VME ElementsPhysical VME elements include the
Beothuk Knoll, steep flanks, and canyomith heads
greaer than 400 m.

Summary Area 3 Beothuknoll (Figure 4): High
concentrations of sponges are covered by the closure.

Sponges, corals, and other VME
indicator species
Polygon encompassing sponge
53 catches > 75 kg
> 75 kg sponges catch
oonges

T
47°N

resence

== Polygon encompassing large gorgonian
catches 206

@ > 06 kg large gorgonians catch

46°30N

T
46°N

VMS 2010 - 2013

)
Nautical Mies

45°30W

VME elments
7 / ‘ I canyon (heac>400 m)
I stoop fanks >6.4°
I Beothuk Knoll

T
47°N

46"('50’N

46N

46°W 45°30W

Fig. 10. Area 2 northern portion and Area 3 Beothuk
Knoll. VMEs and VME indicator species (top) from
kernel analysis, VMS data (middle), and VME
elements and NEREIDA multibeam (bottom).
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Area 4 Eastern Flemish Cap

Summary (Fig. 11): High concentrations of large
gorgonians and sponge grounds are covered by the
closure. Large gorgonians and sponge ground also
extend beyond the closed area.

VME ElementsPhysical VMEs iéntified in this area
are steep flanks, and canyons.

Polygon encompassing large gorgonian
06kg

large gorgomians cateh

47°N

T
46°30N

| — wms 2010-2013
[e o x|

o ——

46N

VME elments

6w 20]| HEECanyon (head>400 m)
I Steop flanks >6.4°

45w W

Fig. 11. Area 4 Eastern Flemish Cap. VMEs and
VME indicator speciest¢p) from kernel analysis,
VMS data (middle), and VME elements and
NEREIDA multibeam pottom).
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Area 5 Northeast Flemish Cap

48°30N

Summary This closure covers sponge ground
VMEs (Fig. 12). The extension of the closure
into deeper water also covers a gradient of
benthic communities with depth, transitioning
from coral dominated communities at ~2450m
depth, to corals intermixedith sponges around
2000m, to sponge dominated grounds at 1500m,
and to a diverse community of corals, sponges
and other benthic taxa at ~1300m depth. This
gradient of communities was identified using a
Remote Operated Vehicle; hence this data
cannot be asily incorporated into the kernel
analysis.

T
48°N

Sponges and other VME
indicator species
== Polygon encompassing sponge
calches > 75 kg
Y > 75 kg sponges catch
% Sponges presence
% Cerianthids presence
a Crinoids presence

| Current closures

T
47°30N

T = T
44w 43°30W 43°W

480N

VME ElementsSteep flanks are the physical VME
element in the closed area.

T
48°N

3m
10

VMS 2010 - 2013

430N

43w

48°30N

T
48°N

—— |

S|
VME elements

B steep flanks >6.4° ||

47°30N

44°30W 4a4'w 43°30W 43'w

Fig. 12. Area 5 Northeast Flemish Cap. VMEs and
VME indicator species (top) from kernel analysis,
VMS data (middle), and VME elements and
NEREIDA multibeam (bottom).
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Area 6 Sackville Spur

Summary(Fig. 13): This closure covers important
sponge grounds. The sponge ground VME extends
beyond the current closure. No significant
concentrations have been found outside the closed
area.

VME ElementsThere are no physical VME elements
in this area.

48°30N

" @ 3L[3M
il §3
v Y
/ 7 N
*
*
6 *
*
& —/
Sponges and other VME
indicator species
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Fig. 13. Area 6 Sackville SpuivMEs and VME
indicator species (top) from kernel analysis, VMS
data (middle), and VME elements and NEREIDA
multibeam (bottom).
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Areas 7, 8, 9, 10, 11, 12 Northern and
Northwestern Flemish Cap Including Candidate
Areas 13, 14

Summary(Fig. 14): Areas 71 12 and Candidate
Areas 13 and 14 cover seapen VME areas, however
the seapen VME area extends beyond all of these
areas. There is a system of seapen VMEs extending
around the edgef the bank. The VME encompassing
Areas 8i 10 and 12 also contains sponges, crinoids
and cerianthids.

VME ElementsThere are no physical VME elements
in this area.

Sponges, corals, and other VME
indicator species
[ Polygon encompassing sponge
catches 2 75 kg
< 3 S 2 75 kg sponges catch
¥ Sponges presence

= Polygon encompassing sea pen
1 - caches > 1.4 kg
W = 1.4 kg sea pens catch
Sea pens presence

Poiygon encompassing large gorgonian
catches 2 0.6 kg
@ > 0.6 15 targe gorgonians catch
Large gorgonians presence L
"

4 Crinoids presence
Cerianthids presence
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Candidate areas 13 and 14 —
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Fig. 14. Areas 712 and candidate 13 and 14
Northern and Northwestern Flemish Cap
Including Candidate Areas 13, 1¥MEs and
VME indicator species (top) from kernel analysis,
VMS data (middle), and VME elements and
NEREIDA multibeam (bottom).
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Review of Seamount Closed Areas in the NRA

A review of information pertaining seamounts was done in 2010 when the seamount protection zones were revisited
by FsheriesCommission At that time it was concluded that the seamounts were properly classified as VME
elements given the available knowledge ondbelogy of seamounts in terms of structure and function, as well as
the effects of human impacts on them, including midwater trawling and fishing with bottom gears. The information
available sinceéhencontinues to support the notion that seamounts shmikbnsidered VMESs. Scientific Council
reiterates its advice from Septem2érin.3 (NAFO Scientific Council Reports, 2013, p311).

Scientific Council advises:

1) The polygons of the closures for both the New England and Corner Rise seamounts be rewisadrtb,¢ast
andwest in the NAFO Convention Area to include all the peaks that are shallower thama@®8§(asshown by
green dots irfFig. 15).

2) For seamount fisheries in areas where fishing has not historically taken place, the Exploratory Fishing|protocol
be expanded to include all types of fishing, specifically the currenivatdr trawl gears.

3) Precautionary regulations of the mvidtertrawl fishery on splendid alfonsino be put in place. The regulations

can include simple measures such as limiting spatially and temporally (i.e. outside the spawning season| which is
reported to be in July/August (Vinnchenki®97) the activity with a clee monitoring (i.e. include 100 scientific
observer coverage in order to collect data for thesekle®an areas) including prior notifications, and effort|or
catch limitation. These regulations would only apply to areas where fishing haptagerhisbrically as shown in
Fig. 2, and only using a migiater trawl (i.e. bottom trawl would remain undke ExploratoryProtocol). Outside
these areas, the expanded Exploratory fishing protocol would apply

Current seamount closures cover most of the shallameants (less than 2000 deep) in the NRA, but not all.
Scientific Councilhas identified peaks in the Corner Rise and New England Seamount chains that are not currently
included in NAFO seamount protection zone. It was also noted that the New EnglanduBearotection zone
includes a portion of the Bermudan EEZ.

Corner Rise Seamountbtot all sea mount peaks in this chain are closed. There are shallower peaks outside the
protection zone that are potentially under threat. Corner Rise seamount pratengarould be revised to the north,
east and west in the NAFO Convention Area to include all the peaks that are shallower tharet20g6ig. 15).

New England Seamunts: Not all sea mount peaks in this chain are closed. The New England seamount protection
zone should be revised by extending the existing protection zone area north, and northwesterly to coincide with the
boundary of the EEZ of the United States of éina and thereby encompass the shallower peaks in thatégea (

15). Also the boundary requires adjustment in the southwest corner to exclude the EEZ of Bermuda.

At the present time, seamount protection zones provide no additional protection to these areas thaaffbededes
by the exploratory fishing protocol for all areas outside the NAFO fishing footprint.
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]

Fogo Seamounts.

)

Fig. 15. Seamountghains in the NRA and NAFO Seamount protection zones. Seamounts shallower
than 2000m are indicated by green dots, and deeper seamount peaks by red dots. EEZs are
indicated in red lines; note that the New England Seamount protection zone includes part of
the Bermuda EEZ.

xi) Extent of current closures and areas for prioritization by WGEAFFM (ltem 13b)

b. Based on these analyses, evaluate and provide advice in the context of current closures specified in the NCEM
for the protection of VMEs and prioritize aredor consideration by the Ecosystem Approach to Fisheries
Working Group.

The Scientific Council responded:
Priorities for WGEAFFM

Scientific Councilconsidered what area will benefit most from management action when considering this part of the
request.Scientific Councilnotes that this is not an evaluation of the relative importance of VME as theot is
enoughinformation to do it. All VMEs are treated equally important in terms of their function&itientific
Councilalso notes that the closed aseshould be viewed as connected systems.

Higher priority is given to those areas based on:

A multiple VME presence;

A the approximate proportion of the VME that is

A close proximity to an exi st i nhghabitats;sed area as
A proximity to high fishing activity which could
A

areas with no current protection

pro

t

hi

en
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Priorities (not listed in any particular order)

Coverage
Closure No. Area VME Inside of VME Reason fo concern Priority
Closure by
closure
Div. 30 Coral Closure Unknown Moderate Sea.pen,. Gorgonian Moderate
Cerianthids
1 Tail of Grand Bank | Sponge Good - Low
Flemish
2 (southern) Pass/Eastern Sponge_ & large Good - Low
Gorgonians
Canyon
Spongelarge Seapen, large Gorgonian
2 (northern) Flemish Pass Gorgonians & Moderate pen, larg 9 Moderate
& Sponge
Seapen
3 Beothuk Knoll Sponge Sponge and large High
Gorgonians
4 Eastern Flemish Sponge & large Sponge, large Gorgonian High
Cap Gorgonians andCerianthids 9
NortheasFlemish
5 Cap Sponge Good - Low
6 Sackville Spur Sponge Good - Low
Northwest and
7,8,9,10,11, 12| Northern Flemish | Seapen System Good - Low
Cap
. Large and small
New Area Tail of Grand Bank | _ Gorgonians, large sea High
(south) )
squirts, Bryozoans
Candidate . .
Areas 13 & 14 East Flemish Cap | - Seapen High
Comer Rise - Seamount Moderate | Seamount Moderate
Seamounts
New England | _ Seamount Moderate | Seamount Moderate
Seamounts

xii) Impacts of removing candidate VME closures from survey desigfitem 14)

Recognizing the work done in NAFO to prevent significant adverse impacts to vulnerable marine ecosystems, and

the need for effective stock assessments;

Further recognizing that modifications to survey designs occur on regular basis in fish@neys in many

cases,
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Fisheries Commission requests that Scientific Council investigate the impacts of removing the closed areas from the
survey design for relevant stock surveys for consideration in the review of closed areas in 2014.

Scientific Councilresponded:

There was no progress on this recommendation in 2013 or 2014, and, no analysis available at this meeting to
evaluate the iBheriesCommissionrequest to investigate the impacts of removing the closed areas from the|survey
design for relevant stk surveys, for consideration in the review of closed areas in 2014.

In 2012, Scientific Council recognized the issue of scientific surveys sampling in closed areas. This led to the
following recommendation:

ASci ent i fracanmehdedthathiefbredesigns of survey sampling schemes @ranged, more work be
conducted in order to examine the traofé between scientific sampling needs and potential impact on VMEs ( S C
Report 2012)

Scientific Council requests WGESA to cooperate with the Secretavigtroduce a footprint of trawl surveys and
how these overlap with current closures, and to determine the percentage of each survey stratum within closed areas.

However, noted that there may be scope to lessen the impact on VME by considering somégqurialaticze which
may already be built into survey protocols In any case, until such an impact analysis is available by survey, the
Council suggests that consideration be given to the following:

(1) Survey tows in strata overlapping closed areas be conductiedh&i minimum acceptable time on bottom
as dictated by the survey protocol.

(2) Consideration be given to conducting the minimum number of tows per stratum.

(3) Avoid creating new survey footprints, by reusing precisely those already used.

(4) Moving a randomly preselected sampling station as far as necessary if the position has been identified as a
hotspot for a VME.

xiii) Occurrence of sea pens around areas 13 and 14 (Item 15)

The Fisheries Commission Working Group on Vulnerable Marine Ecosystems (W@WE)Scongered the
scientific advice available at the time of its last meeting held in April 2013. No consensus was reached between
Contracting Parties regarding specific management measures that are best suited in protecting areas 13 and 14 as
reflected in Figure2 of the Working Group report (NAFO/FC Doc. 13/3) and defined by the coordinates indicated

in page 10 of that report.

New information from the EU Flemish Cap survey was expected to be available on sea pens later in 2013,
which would help to clarify whaype of management measures would best suit areas 13 and 14.

The Fisheries Commission requests the Scientific Council to provide the Fisheries Commission with the
preliminary results or analysis, regarding occurrence of sea pens in areas towed clasm$ol3 and 14 and
advise if these reveal significant concentrations of VME indicators.

The Scientific Council responded:

The available data, including information from the 2013 &bhin and Portugal Flemish Cap survey, indicates|that
areas 13 and 14 ahecated within the easternmost seapen VME unit of the seapen VME s{fSter6). Within
this unit, three high concentration locations have been identified, two corresponding to the candidate closures, and a
third one located in between them, as well as several sedsenvation®f lower density.This seapen VME unit
also encompasséocations of other VME indicator species (crinoids), as well as black corals.
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2 Sea pens and others
VME indicator taxa

Polygon encompassing
sea pen catches > 1.4 kg

I > 1.4 kg sea pens catch
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Fig. 16. Location of sea pen VME in relation to the candidate closure areas 13 and 14.

xiv) Standardization of conversion factors (Item 16)

The Fisheries Commission requests the Scientific Council to evaluate and provide recommendations
methodology for establishing standardized conversion factors outlined in STACTIC WP 13/3.

The Scientific Council responded:

The methodology and workplan veereviewed by STACREC. Scientific Council endorsed the views of
committee that the methodolagn terms of field work and statistical analysigas sound and that a plan like th
was required to derive reliable product to round weight conversioargacbrresponding to products produced
sea in the NRA. It was recognized that there are logistical issues in the implementation of such a projeq
framework provides guidance in this regard. It would be up to STACTIC and the Fisheries Comtoissitiate
the project. I't was noted that a similar progra
conversion factors.
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2. Coastal States
a) Request by Denmark (Greenland) for Advice on Management in 2612017
(Annex 3)
i) Roundnose grenadier in SA 0+1 (Item 1)
For Roundnose grenadier in Subarea 0 + 1 advice was in 2011 given fe2@DA2Denmark (on behalf of
Greenland) requests the Scientific Council tprovide advice on the scientific basis for the management of

Roundhose grenadier in Subarea 0 + 1 for 202617.

Scientific Council responded:
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Roundnose Grenadier

(Coryphaenoides rupestris) in Subareas 0 + 1

Recommendation There should be no directed
fishing for roundnose grenadier in Subareas 0 &and
in 2015-2017. Catches should be restricted |to
by-catches in fisheries targeting other species.

Background:

The roundnose grenadier stock in Subarea 0 and 1 is
believed to be part of a stock widely distributed in the
Northwest Atlantic. The biomass in 1987 was
estimated to be relatively high but decreased
dramatically in the | ate
beause of migration out of the aréEhere has been

no directed fishery for roundnose grenadier in
Subareas 0+1 since 1978.

Fishery and Catches Roundnose grenadier is taken
as bycatch in the Greenland halibut fishery. A total
catch of3 tons was estimatefor 2013. Catches of
roundnose grenadier have been reported from inshore
areas and Div. 1A where roundnose grenadier is
known not to occur. These catches must be
roughhead grenadier and are therefore excluded from
totals for roundnose grenadier, but st @lso likely
that catches from the offshore areas south of Div. 0A
1A reported as roundnose grenadier may include
roughead grenadier.

Catch
(600
Year STACFIS 21 TAC?
2011 0.00 0.00
2012 0.01 0.01
2013 0.00 0.00
2014
No TAC set for2007-2014

2 ndf:No directed fishing, catches restricted tedajch in other
fisheries.

16

e TAC

4 ° —Catch

12

10 +

Catch/TAC (000 1)
[e0]

<50 t since 2002

0 . L

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Year

BalaOThereehaisthot Bearm anyysunge thas colers the | b |y

entire area or the entire period which makes means
that the surveys not are comparable. In the period
19871995 Japan in cooperation with Greenland has
conducted bottom trawl research surveys in Subarea
1 covering depths down to 1 500 m. The survey area
was restratified and the biomasses recalculated in
1997. Russia has in the period 19882 conducted
surveys coveng Div. OB and Div. 1CD at depths
down to 1 250 m until 1988 and down to 1 500 m
from then on. The surveys took place in Octeber
November. Greenland has since 1997 conducted a
survey in SeptemberNovember covering Div. 1CD

at depths between 400 and 05@n. Canada has
conducted surveys in Div. 0B in 2000, 2001, 2011
and 2013 at depths down to 1500 m. Further, Canada
and Greenland have conducted a number of surveys
in Div. OA and Div. 1A since 1999 but roundnose
grenadier has very seldom been observetdharea.

The Greenland survey in 2013 only covered Div. 1D
and the results are not considered as a reliable index
of the total stock status.

The Canadian surveys in Div. OB in 2000 in, 2001
also showed very low biomasses. The biomass was
not calculatedrom the 2011 and 2013 surveys.

Assessmant. No analytical assessment could be
performed.

Biomass Despite the fact that the biomass has
increased gradually since 2010 the biomass in 2012 is
still at the very low level seen since 1997, and there
is no reason to consider that the status of the stock
has changed.
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1984 1988 1992 1996 2000 2004 2008 2012

Year
RecruitmentNot known.
Fishing Mortalty: Level not known

State of the Stock The stock of roundnose grenadier

is still at the very low level seen since 1997.

Reference points: Scientific Council is not in a
position to determine biological reference points for

roundnose grenadier in SA Oalthis time.

Special Comments The next full assessment of this

stock will take place in 201

Sources of Information SCR Doc. 14002 SCS

Doc. 14/012.
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i) Golden redfish, Demersal Deepsea redfish, Atlantic wolfish, Spottedwolfish and American plaice in
Subarea 1(ltem 2)

Advice for golden red fisSebastes marinusjfilemersal deepea redfish(Sebastes mentellddmerican plaice
(Hippoglossoides platessoidegtlantic wolffish (Anarhichas lupusand spotted wolffisHA. minor)in Subareal

was in 2011 given for 2032014 Denmark (on behalf oGreenland) requests the Scientific Council goovide
advice for redfish (Sebastes marinus)American plaice (Hippoglossoides platessoideshtlantic wolffish
(Anarhichas lupusand spotted wolffisA. minor)on the scientific basis for the management of in Subarea 1A for
20152017.

Scientific Council responded:
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Demersal Redfish Gebastespp.) in Subarea 1 Advice 2014 for 2015 2017

Recommendation for 2015 and 2016

Golden redfish
Survey indices indicate a steadily increasing stock due to either increased survival or immigration from nearby
stocks. However the stock is far from historic levels and recruitment remains poor. The Scientific council therefore
recommendshiat there should be no directed fishing in 2015 and 2016.

Demersal deepgea redfish
Survey indices indicate a steadily increasing stock due to either increased survival or immigration from nearby
stocks.However, recruitment remains poor and Scientificu@l therefore recommends that there should be no

directed fishery in 2015 and 2016.

Background: Two species of redfish are common in West Greenland, golden reS#slagtes marinisind deep
sea redfishgebastes mente)laRelationships to other Nortitlantic redfish stocks are unclear.
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Fishery and CatchesThe fishery targeting demersal redfish in Subarea 1 increased during the 1950 from a level of
more than 10 000 t and peaked in 1962 at more than 60 000 t. Catches then decreased Bo0und the

beginning of the 1970s but increased again to around 10 000 t by 1975. By 1986 reported catches had decreased to
around 5 000 t and there after remained below 1 000 t per year with few exceptions.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TAC 1 1 1 1 1 1 1 1 1 1
STATLANT 21 0.2 0.4 0.3 0 0.02 0 0.2 0.12 0.16

STACFIS 0.2 0.4 0.3 0.4 0.4 0.3 0.2 0.16 0.17
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Data: Mean length of golden redfish catches from commercial catches duringP098ere available.

Biomass and abundangadices were available from The EGermany survey (since 1982), the Greenland deep
water survey (since 1998) and the shallower Greenland Shrimp and Fish survey (SFW, since 1992)

AssessmentNo analytical assessment could be performed.
Golden redfish

Biomassincreasing. Both the E\Germany survey and the Greenland Shrimp and Fish survey show slow but steady
increasing trends during the past decade although remains far from historic levels.

Fishing mortality: Unknown, but likely to be at a lower levidlan a decade ago due to a low cod fishery off West
Greenland and the use of sorting grids in the shrimp fishery.

Recruitment:Poor. The most recent abundance indices of juvenile redfish in both surveys are among the lowest
recorded.

State of the stéc Survey indices indicate a steadily increasing stock due to either increased survival or immigration
from nearby stocks. However the stock is far from historic levels and recruitment remains poor.

Demersal deeea redfish
Biomassincreasing. All surveys show increasing trends in recent years.

Fishing mortality: Unknown, but likely to be at a lower level than a decade ago due to a low cod fishery off West
Greenland and the use of sorting grids in the shrimp fishery.

Recruitment:Poor. The most recent abundance indices of juvenile redfish in th€eftdany survey and the
Greenland Shrimp and Fish survey are among the lowest recorded.

State of the stocl8urvey indices indicate a steadily increasing stock due to either incieas@al or immigration
from nearby stocks. However, recruitment remains poor.

Reference points:
Scientific Council was unable to propose reference points for either of the stocks.

This stock will next be assessed in 2017

Sources of Information SCRDoc. 14/003 SCS Docl14/012.
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American plaice in Subarea 1 Advice 2014 for 2015 2017

Recommendation for 2015 2017

The stock is stable at a slightly higher | evel t han th
scientific council therefore recommends that there should be no directed fishing {8015

Background: American plaice in Subarea 1 have mainly been taken ascatbly in fisheries targeting cod, redfish
and shrimp.

Fishery and Catches

American pléce has been of very little commercial interest in Greenland at least for the past three decades.
American plaice has mostly been taken asditgh in other fisheries targeting cod, redfish, Greenland halibut and
shrimp. Reported catches of American plaitereased in the same years as wolffish were directly target due to
failing cod fisheries in the years after 1974. The highest reported catches occurred19719,/ut in massive mis
reportings were documented and catches of American plaice in tharseaye likely overestimated.

Recent nominal catcheg for American plaice are as follows:
2005 2006 2007 2008 2009 2010 2011 2012 2013

STATLANT 21 0 0 0 0 0 0 0 0 0
STACFIS 0 0 0 0 0 0 0 0 0
6000 —=a— EU-Germany @ .
---e--- Greenland \ )
5000 r - -e - Greenland new gear L] / | !
x \
----- EU-Germany average \
S 4000 | 3 y averag AT
< < \
= 0
& 3000 | @
S
o
2000 | oM
1000 ¢
0
1960 1980 2000 1981 1986 1991 1996 2001 2006 2011

AssessmentNo analytical assessment coulddeformed for any of the stocks.

Research survey dataBiomass and abundance indices were available from th&&fthany survey (since 1982)
and the Greenland survey (since 1992).

State of the stock.

Biomass:The biomass of the stock of American plaice in subarea 1 seems to be at a stable level, slightly higher than
the 19906s, but far below the |l evels in thel9806s.

Fishing mortality:Unknown

RecruitmentRecruitment is lower than the initial values observeititial years of the EbGermany survey.

State of the stoclSt abl e at a slightly higher | evel than the 1990
Sources of informationSCR Doc. 80/VI/72 07/88 14/003 14/028 14/032; SCS Doc. 14/12

This stock will next be assessed in 201
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Wolffish in Subarea 1 Advice June2014 for 2015 2017

Recommendation for 2015 2017
Atlantic wolfish

The Scientific Council recommends that there should be no directed fish@0¢5i 2017, and the bycatdh other
fisheries be reduced to the lowest possible level.

Spotted wolffish

The Scientific Council recommends that catches, includingabghes in other fisherieshould not increase beyond
the 200913 averagél 025 t) in 2015 2017.

Background: Spoted wolffish has a larger maximum length and higher growth rate than Atlantic wolffish.
Although spotted wolffish and Atlantic wolffish are easily distinguishable from one another, the fishing industry and
catch statistics have so far made no distinctietwben the two species. Atlantic wolffish has a more southern
distribution and seems more connected to the shallow offshore banks. Spotted wolffish can be found in all divisions
offshore and through survey and landing observations, still seems to bertimadiospecies in the fjords.

Landings ('000 t)
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Fishery and Catches
Recent nominal catches (t) for wolfish (combined) are as follows.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TAC
STATLANT 21 524 764 880 1195 50 9 752 1008 858
STACFIS 515 764 880 1195 1175 1315 779 1008 858
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The fishery targeting Spotted wolffish started inshoreDim. 1C and gradually spread north. Annual landings
reached a level of more than 5 000 t by 1957 and stayed at a leveD6fté 6000t until 1970. In 2013, 858 t of
wolffish were reported, of which the majority was caught inshof@ivn 1A-C, indicating that most of the catches
were spotted wolffish.

Research survey dataThere are two surveys partly covering the stocks of Atlantic ishlfind spotted wolffish in
Subarea 1. The Ed&Germany surveySCR Doc. 14/028)and Greenland Shrimp Fish survey in West Greenland
(SCRDoc. 14/003). The EU Germany survey has a longer time series (since 198X, Div. 1BsF) and the
Greenland shrimp ahFish survey in West Greenland covers a larger geographical area (since 1992, 600m,
Div. 1A-F). Both surveys are appropriate in regards to main lower depth distribution of both Atlantic and spotted
wolffish (100 to 400m), but do cover the inshore areasgpt the Disko Bay) and are unlikely to fully cover the
shallowest depths fully €000 m).

AssessmentNo analytical assessment could be performed for any of the stocks.
Atlantic wolffish
Biomass:The biomass is stable, but below average levels.

Fishing mortality: Unknown, but likely to be at a lower level than before the introduction of grid separators in the
shrimp trawl fishery.

RecruitmentUnknown.

State of the stockfhe stock of Atlantic wolffish is stable at low levels in the southern dividimexpanding its
distributionto Northern divisions

Spotted wolffish

Biomass:Unknown. None of the surveys fully cover the distribution of Spotted wolffish. Indices are however
increasing in both surveys.

Fishing mortality:Unknown, but likely to be at a lower level offshore than during the 1990s due to the low levels of
cod fishery off West Greenland and the use of grid separators in the shrimp fishery. F is unknown in the inshore
areas.

Recruitment:Unknown. But the incrasing abundance indices observed patrticularly in the Greenland shrimp and
fish survey suggests increasing recruitment since 1990s.

State of the stocK:he increasing survey biomasses and abundance indices and the length distribution in surveys and
landingssuggest that the stock is in good and increasing condition. The state of the stock compared to historic levels
is however unknown.

Special comments

Lack of separation of the species in the commercial statistics provides difficulties for making detddgaal
assessment. The Scientific Council reiterated the recommendation that the easily discernible species be separated in
catch statisticsThese stocks will next be assessed in 2017

Sources of Information SCR Doc.14/003 SCS Docl14/012.
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iii) Greenland halibut in Div. 1A (inshore) (Item 4)

Advice for Greenland halibut in Division 1A inshore was in 2012 given for-2013. Denmark (on behalf of
Greenland) requests the Scientific Council for advice for Greenland halibut in Division 1A insh2d %2016

The Scientific Council responded:
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Greenland halibut (Reinhardltius hippoglossoidekin Div. 1A inshore. Advice June2014 for 201516

Recommendation for 2015 and 2016:

Disko Bay: The stock is stable at lower levels. The updated indices indicate that the stock is decreased and that the

fishery is still dependant on new incoming year classes. However, théclongstability in both surveys indicates
steady supply of préishery reeruits (3550 cm) to the stockScientific council therefore recommends that catche
2015 and 2016 should not exceed 8 000 t.

Uummannag: The stock is in good condition. Stability in the indices suggests that changes in the stock ha

a
sin

e so far

occurred ata slow rateCatches have slowly increased during the past decade. Catches have been around 6 000 t

annually over the past twenty yea8ientific council therefore recommends that any increases beyond thig
should be slow and incremental.

Upernavik: The stock is in good condition. The stability in the indices suggests that changes in the stock

far occurred at a slow rate. However, catches have increased substantially sincgcigttic council therefore

recommends that there should bemease in catches beyond the 200%verage (6 300 t) in 2015 and 2016.

level

have so

Background: The inshore stocks of Greenland halibut in Subarea 1 are believed to be dependent on recruitment
from the offshore spawning stocks in the Davis Strait. Little migradigtrof the inshore areas to the offshore stock
and between the separated inshore areas has been observed and a separate TAC is set for each of the districts: Disko

Bay, Uummannaq and Upernavik.

Fisheries and catches:
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Total landings for Dvision 1Ainshore For the three areas combined, landings were less than 1 000 t until 19
gradually increased to a level of 5 000 t by 1985. After the X88Ds landings increased to 25 000 t in 1999
have remained at a level of 20 000 to 25 000 t siree. th
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DiskoBay.Landi ngs increased from about 2 000 t in the mid
12000 t. After 2006, landings were halved in just three years without any restrictions on effort, TAC or reduced
prizes prices to explain th#ecrease. Landings have however gradually increased since then and in 2013, 9 073 t
was landed from the area.

Uummannagl andi ngs increased from 3 000 t in the mid 19806
then decreased to a level of %000 t. In 2013, 7 007 t were landed from the district which is an increase compared
to recent years

Upernavik | andings increased from the mid 19806s and peake
period of decreasing landings, but sir&¥2 catches have gradually increased. In 2013, 6 039 t were landed from

the district, which is less than the set TAC quota, but this can largely be explained by a change in effort distribution
following the transition to the ITQ system.

Nominal catchesrad TACs for Div. 1A (Inshore) are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

. TAC 12.5 8.8 8.8 8.0 8.0 9.0 9.0
Disko Bay
STACFIS 125 121 10.0 7.7 6.3 85 8.0 7.8 9.1
TAC 5.0 5.0 5.0 5.0 6.0 6.0 8.0
Uummannaqg
STACFIS 4.9 6.0 5.3 5.4 5.5 6.2 6.4 6.2 7.0
. TAC 5.0 5.0 6.0 6.0 6.0 6.3 8.0
Upernavik
STACFIS 4.8 5.1 4.9 55 6.5 5.9 6.5 6.8 6.0
Div. 1A Unknown 0.8
TAC 225 188 198 190 216 213 250
Total

STACFIS 227 232 202 186 183 20.6 208 207 221

Data:

All areas: Commercial length frequency dateere available in 2013Logbook data provided since 2008 was
available, and used to calculate a standardized CPUE index based on longlines only.

Disko bay:CPUE and NPUE indices were derived from the DiBay Gillnet survey. Thaurvey targets the pre
fishery recruits between 35 and 50 cm.

Abundance and biomass indices were derived from the Greenland shrimp fish trawl survey.

Assessment:
No analytical asssment could be performed.

Disko Bay

Biomass The continuing decrease in the mean length in the landings and the shift in the length distributions towards
smaller size indicates that the biomass is currently below previous levels. Survey results indicdiecly stable
biomass of prdishery recruits.

Fishing mortality Unknown. The contribution td= from the shrimp trawlers is likely reduced since the
implementation of sorting grids in the inshore shrimp trawl fishery in 2011.

RecruitmentGood. Tawl survey results in the Disko Bay indicate high levels of recruits in 2011 and 2013.
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Uummannaq

Biomass The long term stability in the mean length in the landings and wide range of sizes in the landings suggests
that changes, if any, until now has paped at a slow rate.

Fishing mortality:Unknown. But there are no other fisheries in the district inducing fishing mortality.
RecruitmentGood. Offshore survey results from nearby areas indicate high levels of recruitment in recent years.
Upernavik

Biomass:The long term stability in the mean length in the landings and wide range of sizes in the landings suggests
that changes, if any, until now has happened at a slow rate.

Fishing mortality:Unknown. But there are no other fisheries in the disimidticing fishing mortality.
RecruitmentGood. Trawl survey results from nearby offshore areas indicate high levels of recruitment.
State of the stock:

Disko Bay. The continuing decrease in the mean length in the landings and the shift in the length distributions
towards smaller size indicates that the biomass is currently below previous levels. Survey results indicate a relatively
stable biomass of pre fishery raits. Trawl survey results in the Disko Bay indicate high levels of recruits in 2011
and 2013.

UummannagThe long term stability in the mean length in the landings and wide range of sizes in the landings
suggests that changes, if any, until now hagpbapd at a slow rate. Offshore survey results from nearby areas
indicate high levels of recruitment in recent years.

Upernavik The long term stability in the mean length in the landings and wide range of sizes in the landings
suggests that changes, ifyamuntil now has happened at a slow rate. Trawl survey results from nearby offshore
areas indicate high levels of recruitment.

Reference PointsCould not be determined for any of the stocks.

Special Comments: The stocks are believed not to contributetie spawning stock in Davis Strait, and no
significant spawning has been observed in the areas, hence the stocks are dependent on recruitment from offshore
spawning areas.

Sources of Information: SCR Doc. 14/00314/038 14/041 SCSDoc. 14/12.
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b) Request byCanada and Denmark (Greenland)or Advice on Management in 205
(Annexes 2 and 3)
i) Greenland halibut in Div. 0B + Div. 1€

The Council is requested to provide advice on Total Allowable Catch levels for 2015, separately, for Greenland
halibut in 1) DivisionOA, the offshore area of Division 1A +Division 1B and 2) Divisions 0B4A.CThe Scientific
Council is also asked to advise on anlyetmanagement measures it deems appropriate to ensure the sustainability
of these resources.

The Scientific Council responded:
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Greenland Halibut (Reinhardtius hjppoglossoides
in SA 0 + Div. 1A Offshore and Div. 1B1F

Recommendation

Div. 0A+1AB: TAC was increased in 2014. The

CPUE and length frequencies in the commercial
fishery have been stable. Scientific Council advises
that there is a low risk of Greenland halibut in Djv.

OA and Div. 1AB being belowBy, if the TAC for
2015 remais unchanged and catches should |not
exceed 16 000 t.

Div. OB+1GF:. TAC was increased in 2010. The

biomass and CPUE indices have been relatively
stable. Scientific Council advises that there is a |ow
risk of Greenland halibut in Div. OB and Div. I
being below By, if the TAC for 2015 remains
unchanged and catches should not exceed 14 000 t.

Background: The Greenland halibut stock in Subarea
0 + Div. 1A offshore and Div. 18F is part of a
common stock distributed in Davis Strait and
southward to Subarea Since 2002 advice has been
given separately for the northern area (Div. OA and
Div. 1AB) and the southern area (Div. OB and-EXC

Fishery and Catches Catches have increased in
response to increases in the TAC from approximately
10 000 t in the late B®s to approximately 27 000 t
during 2010 to 2012 then increased to 28 100 tons in
2013. The TAC is 30 000 t in 2014.

Catch (‘000 t) TAC ('000 t)
Year STACFIS 21
2011 27 27 27
2012 27 27 27
2013 28 28 27
2014 30"

T Including 13 000 t allocated specially to Div. 0A
and Div. 1AB during 2002013 and 16 000 in 2014.
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Data: Biomass indices from deep sea surveys in 2013
were only available from Div. OB. Further, biomass
and recruitment data were available from shrimp
surveys in Div. 1A1F from 19892013. Length
distributions were available from both surveys and the
fishery in SAl. Unstandardized and standardized
catch rates were available from Div. 0A, 0B, 1AB and
1CD.

Assessment: No analytical assessment could be
performed.

Commercial CPUE indicesThe standardized trawl
CPUE series (A) for Div. 0A+1AB combined has
been sthle since 2002 with a slightly increasing trend
since 2007. Standardized CPUE for gilin@isDiv.
OA increased gradually from 20811 and has been
stable since then.

The standardized trawl CPUE series for Div.
0B+1CD combined (B) was relatively stabfeom
19902004, increased from 202D09 then decreased
between 2009 and 2012. There was a slight increased
between 2012 and 2013.The standardized CPUE for
gillnets in Div. OB has been gradually increasing
since 2007 and in 2013 was at the highest leviian
time series.

A standardized CPUE index for all trawlers fishing in
SA 0+1 (C) increased between 2002 and 2006 and
has been fluctuating at a high level since then. The
2013 estimate was the third largest seen since 1990.
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Biomass The Div. 1CD andDiv. 0A-South indexes
could not be updated in 2013. Division OB was
surveyed in 2013 for the fourth time. Previous
surveys were conducted in 2000, 2001 and 2011,
respectively. Biomass had decreased compared to
previous two surveys and was back at thelleeen

in 2000.
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Recruitment A period of relative stability in the
recruitment index (age
followed by an increase to the highest in the time
series for the 2010 year class. There was a sharp
decrease in the 2011 year clasghe lowest estimate
since 1996 but this was followed by an increase in the
2012 year class to the third largest in the time series.

(0]
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Fishing Mortality: Level not known.

State ofthe Stock The biomasdn 2012 was well
above RB,. Trawl CPUE has beentable in recent
years and so has the CPUE in the Div. OA and 0B
gillnet fisheries. A standardized CPUE index for all
trawlers fishing in SA 0+1 has been increasing
between 2002 and 2006 and has been fluctuating at a
high level since then. The 2013 esttmavas the third
largest seen since 1990.

Div. 0OB+1GF: The 1CD biomass index was not
updated as the 2013 survey was incomplete. The
biomass index in Div. OB decreased between 2011
and 2013 and was back at the level seen in 2000.
Length compositions in theatches and deep sea
surveys have been stable in recent years. Standardized
CPUE has decreased between 2009 and 2012 but
increased slightly and it is above the level observed
during 1990 to 2004. The Standardized CPUE for
gillnets in Div. 0B has been ineasing since 2007 and

in 2013 was at the highest level in the time series.

Div. 0A+1AB: The biomass index and survey length
frequencies were not updated as there was no survey
in this area in 2013. Length frequencies were not
available for the SAOQ fisheryn 2013. Combined
Standardized CPUE indices for Div. OA and 1AB
have been stable in recent years.

Precautionary Reference Points

Age-based or production models were not available
for estimation of precautionary reference points. In
2013 a preliminary mxy for By, was set as 30% of
the mean biomass index estimated for surveys
conducted between 192012 in Div. 1CD and 1999
2012 in Div. OASouth. This same approach was
applied to the combined survey index for the same
period to establish a proxy for;Bfor the entire stock
(Fig. 1.7)
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Special Comments A quantitative assessment of risk
at various catch options is not possible for this stock.
Therefore it is not possible to quantitatively evaluate
whether the TAC is sustainable. If indices of stock
size begin to decline in the short term (3 to 4 years),
the TAC should be reduced.

The next Scientific Council assessment of this stock
will be in 2015.

Sources of Information SCR Doc. 14/02, 03, 20, 21
27, 33; SCS Doc. 14/12, 13.
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i) Pandalus borealis in Subareas 0 and 1
Scientific Council deferred addressing this requesiiédSeptember SC/NIPAG meeting.
¢) Request by Canada for Advice on Management
(Appendix 3
i)  North Atlantic harp seal

Canada requestthe Scientific Council to explore the impact of proposed harvest strategies that would maintain the
North Atlantic harp seal population at a precautionary level of a PA framework, using the Canadian levels as a case
study, and that would have a low riskdecreasing below the critical level.

Scientific Council deferred answering this request until after the next WGHARP meeting.
3. Scientific Advice from Council on its own Accord
a) Roughhead Grenadier in SA 2+3

There was no change in the advice giire2013.
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VIIl. Review of Future Meetings Arrangements
1. Scientific Council, (in conjunction with NIPAG), 107 17 Sep 204

Scientific Council noted that the Scientific Council shrimp advice meeting will be held @rélemland Institute of
Natural Resoures in Nuuk, Greenlandl0-17 September in advance of the 20Annual Meeting. The Council
noted the NAFO stocks will be addressed first so that the advice will be available to N#&®@diingParties on
Monday, B Septemberaweek in advance of the AnalMeeting.

2. Scientific Council,221 26 Sep 204

Scientific Council noted the Scientific Council meeting will be held in the Palacio de Congresos Mar de Vigo
(Congress Centre) in Vigo, Spain,-22 September 2014.

3. Scientific Council, 29 May i 11 June 2015

Scientific Council agreed that its June meeting will be hel@®Mayi 11 June2 0 1 5, at St Mar yods L
Halifax.

4. Scientific Council (in conjunction with NIPAG), 9 7 16 Sep 2015
This meeting will be held B 16 Septembe2015 St JohnsNewfoundland, Canada.
5. Scientific Council, September 2015

Scientific Council noted that the Annual meeting will be held in September in Halifax, Nova Scotia, Canada, unless
an invitation to host the meeting is extended by a Contracting Party.

6. Sciertific Council, 3-16June 2056

Scientific Council agreed that its June meeting willbe heldob6 June2 0 1 5, at St Maryds Uni ver
7. NAFO/ICES Joint Groups

a) NIPAG, 10-17 Sep 2014

Scientific Council noted the NIPAG meeting will be healdtheGreenland Institute of Natural Resources in Nuuk,
Greenland10-17 Septembe014.

b) NIPAG, 971 16 September2015
This meeting will be held B 16 Septembe2015 St Johns, Newfoundland, Canada.
8. WGESA (formerly SC WGEAFM), 18 - 27 November, ®14

The Working Group on Ecosystem Science and Assessment will meet at the NAFO Secretariat, Dartmouth, Nova
Scotia, Canada8l- 27 November, 2014.

9. WGDEC, March 2015

The next meeting of the ICESNAFO Working Group on Deepwater Ecosystemsdheduled to take place at
ICES Headquarters, Copenhagen, Denmark, during March 2015.

10. WGRP

The WG on Reproductive Potential has completed its third terms of reference and has reported to Scientific Council
on all of its activities. The WG met 9 times since its inception in 1999 as well as completing much of its work
intersessionally. WGRP praded a volume of the Journal of Northwest Atlantic Fishery Science, and two volumes

of Scientific Council Studies, and numerous other primary publications. It also hosted a workshop on
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6l mpl ementation of Stock Repr odagententAdviceHar Haevasted Bldrinei nt o A
Speci esbd. Scientific Council congratulated the WG on
and so will not meet in future.

11. WGHARP, 177 21 November 2014

The next meeting of the ICESNAFO Woarking Group on Harp and Hooded Seals is scheduled to take place in
Quebec City, Canada, during 121 November 2014.

IX. ARRANGEMENTS FOR SPECIAL SESSIONS
1. PlannedSessions

a) ICES IMR Symposium: Effects of fishing on benthic fauna, habitat and ecosysm function, Tromso,
Norway 2014.

Scientific Council received an wupdate on the conferen
fauna, habitat and ecosy sspoasoring. Whiscsympasiono will review thehphysicalF O i s
and biological effects of fishing activities to sea bottom ecosystems, look at various technical conservation measures
designed to mitigate these effects and ultimately try to quantify the overall ecosystem impact. The aim is to develop

tools for use in iformed ecosysterhased fisheries management. Scientific Council is supporting the attendance of

one of the ceconveners Mariano KoeAlonso (Canada) as well as two of the keynote speakers, Mike Kaiser
(University of Bangor , Veadtland Jciece).d Barry OO Nei ll (Mar i n

2. Proposals for Future Special Sessions

There were no proposals for symposia.

X. MEETING REPORTS
1. Report of the 6™ Working Group on Ecosystem Science and AssessmelRYGE SA), Nov 2013

The Scientific Council Working Group on Exystem Science and Assessment (WGESA), formerly known as
Working Group on Ecosystem Approaches to Fisheries Management (WGEAFM), met at the NAFO Headquarters,
Dartmouth, Canada, on November29, 2013. The detailed outcomes of this meeting are repor&dnl3/24.

WGESA currently operates within a set of letegm Themes and Terms of Reference (ToR) which are being
systematically addressed by the group oV e Roadnap forr al me e
Developing an Ecosystem ApproaohFisheries for NAFO ( Road map) .

Following a request by the Scientific Council chair, WGESA organized its work for this meeting so to provide input
towards addressing 3 ecosystegtated Fisheries Commission requests (FC Requests # 12, 13, and 18)FTChes
requests were integrated into the ldegm ToRs.

The final form of the ToRs addressed at tH&GESA meeting were:

Theme 1: Spatial considerations

ToR 1. Update on identification and mapping of sensitive species and habitats in the NAFO area.
Part A. New information

Part B. Fisheries Commission Requests #13 and$R8&view of VMEs in the NRA, and current closures
to protect them.

ToR 2. Based on available biogeographic and ecological information, identify appropriate ecedsgstzin
managemerdreas.

ToR 2.1 [RoadmapUpdate on integrated ecoregion analysis for the entire Northwest Atlantic.
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Theme 2: Status, functioning and dynamics of NAFO marine ecosystems.

ToR 3. Update on recent and relevant research related to status, functioning and dynamics of ecosystems in the
NAFO area.

ToR 3.1 [Roadmaj Report progress on the development of Fisheries Production Potential Models for
NAFO ecosystems.

ToR 3.2 [Roadmajh Report progress on trophic ecology/species interactions studies for the Grand Banks
(NAFO Div 2J3KLNO).

ToR 3.3 [Roadmajh Report progress on trophic ecology/species interactions studies for the Flemish Cap
(NAFO Div. 3M).

ToR 3.4 [Roadmajp Review of &idence for ecosystem function of VMESs in the NAFO area.
ToR 3.5 [Roadmaj Oceanographic conditions around Flemish Cap.
Theme 3: Practical application of ecosystem knowledge to fisheries management

ToR 4. Update on recent and relevant research relatethe application of ecosystem knowledge for fisheries
management in the NAFO area.

ToR 4.1 [FC Request # 12]. Report progress on the assessment of Significant Adverse Impacts on VMESs,
with emphasis on analysis of the risk associated with bottom fisittigities on known and predicted
VME species and elements in the NRA.

ToR 4.2 [Roadmap Update workplan for the assessment of Significant Adverse Impacts on VMEs,
towards the development of-assessments of bottom fishing activities by 2016.

In addresing ToR 1, WGESA review all available information, including the most recent analysis emerging from
the NEREIDA program, regarding VME indicator species in the NRA. Based on that review, WGESA developed
operational definitions for VME indicator specieteraents, higher concentrations and VME proper (i.e. habitat).
These definitions were used to identify VMEs in the NRA and to compare these results with the existing NAFO
closures. These comparisons were the basis for a set of priorities regarding VMtesdonsideration of Scientific
Council. These analyses constituted the supporting material for Scientific Council to address FC Requests 13 and
15.

In addressing ToR 2, WGESA review the progress made towards the integration of datasets across thé Northwes
Atlantic, for the development of an integrated ecoregion analysis at the scale of the Northwest Atlantic. This
integrated analysis was initially planned for a dedicated working meeting in October of 2013, but unforeseen
circumstances required moving thigeeting to January 2014. Regardless this delay, preliminary results from this
work were presented and discussed at the 2013 WGESA meeting. Although a final analysis will be tabled at
WGESA in 2014, the preliminary results examined indicated that theajemasystem delineations emerging from
regional analyses are consistent with the areas emerging from the large scale integration.

In addressing ToR 3, WGESA made progress, among other topics, on the development of Ecosystem Production
Potential (EPP) maals, and the related estimates of Fisheries Production Potential (FPP), the exploration of the
ecosystem boundary between the Grand Bank and the northern Newfoubalteador Shelf, estimations of food
consumption by the fish community in the Newfoundiuatbrador shelves, the estimation of cannibalism in 3M

cod, as well as advancing the work towards summarizing the information regarding the functional role of VME
indicator species, as well as ongoing ecosystem analysis focused on community trendsléwfthendland

Labrador shelves. Highlights under this ToR included the initial estimates of FPP for the northern Newfoundland
and Southern Labrador Shelf (NAFO Div. 2J3K), the Grand Bank (NAFO Div. 3LNO), the Flemish Cap (NAFO
Div. 3M), the Scotian Shelf (NFO Div. 4VsWX) and the Northeast US Continental Shafipfox.NAFO Div.
5+6ABC), and comparisons of these estimates with past and current levels of catch for 2J3K, 3LNO and 3M. In the
case of the Newfoundlaridabrador Shelves, the estimates of EPP wemsistent with the estimates of food
consumption for this area. The FPP estimates for the Flemish Cap indicated that catch levels in this ecosystem
currently are at the estimated FPP leleltegard to cannibalism in 3M cod, the results indicated thangl@2010

2012, a significant increase in cod cannibalism took place in the Flemish Cap.
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In addressing ToR 4and in the context of FC Request #12, WGESA advanced the work towards evaluating
significant adverse impacts (SAI) on VMEs. These analyses invttheegroduction of impact layers based on VMS

data, and VME layers from RV surveys. Preliminary results indicated the important fractions of the effort are
exerted in relatively small regions within the fishing footprint, and at least for some areag, &#bit seems to be
concentrated in the neighbourhood of VMES, hinting to a potential functional connexion between some VMEs and
commercial fishes. This and other issues will continue to be explored as part of the process of developing the
assessment djottom fishing activities due in 2016. WGESA also put together a workplan for Scientific Council
consideration on how to deliver these assessments of bottom fishing activities.

Following the ongoing crosattendance practice, the -chair of the ICES Wding Group on the Northwest
Atlantic Regional Sea (WGNARS), Catherine Johnson, attended"tGESA meeting, presenting a summary of
the work done by ICES WGNARS in its 2013 meeting.

WGESA also discussed next step and future activitiegas proposethat the ## WGESA meeting to take place in
November 1928, 2013, at the NAFO Secretariat in Dartmouth, Canada. WGEAFM proposed to continue addressing
its longterm ToRs, focusing the work during th& Beeting as follows:

Theme 1: Spatial considerations
ToR 1. Update on identification and mapping of sensitive species and habitats in the NAFO area.

1 Update on VME data analyses and VME distribution analyses in relation to ecoregions and VME
elements

ToR 2. Based on available biogeographic and ecologictrimation, identify appropriate ecosystdrased
management areas.

1 Final results on integrated Northwest Atlantic ecoregions analysis
Theme 2: Status, functioning and dynamics of NAFO marine ecosystems.

ToR 3. Update on recent and relevant research klatestatus, functioning and dynamics of ecosystems in the
NAFO area.

1 Analysis on benthic communities in Flemish Cap and NL
1 Progress on multispecies and ecosystem production potential modelling
Theme 3: Practical application of ecosystem knowledge to fishes management

ToR 4. Update on recent and relevant research related to the application of ecosystem knowledge for fisheries
management in the NAFO area.

1 Work towards the development of assessments of bottom fishing activities (e.g. distrbatieling,
classification of fisheries, ecosystem background, template for risk analysis, and advance on
assessment of significant adverse impacts on VMES).

It was highlighted that given the current constraints in resources, limited participation (actedxgecrease in
attendance), workloads, and ongoing commitments (e.g. assessment of bottom fishing activities, advancement of the
Roadmap), the existing WGESA capacity is fully committed. Depending on the workload involved, addressing FC
Requests from NAB September 2014 Annuaheeting at the WGESA November 2014 meeting may hinder
WGESA ability of delivering on existing commitments.

In addition to the report of thd"8VGESA meeting, the SC WGESA -chairs informed SC that, after the meeting
of the workinggroup in November 2013, other WGES@lated activities took place, namely:

a) Integrated Northwest Atlantic ecoregion analysis and Ecosystem Production Potential modeling. A working
meeting to finalize the large scale integrated ecoregion analysis, antittueadeveloping the EPP
models took place at the Northeast Fisheries Science Centre (NEFSC), NOAA, Woods Hole, MA, on
January 29 to February 1 20T his meeting was attended, among others, by several WGESA members
(Pierre Pepin, Michael Fogarty and Mard KoerAlonso), and the results obtained are will be tabled at
the next WGESA meeting in November 2014.
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b) ICES WGNARS. This ICES working group met Waquoit Bay National Estuarine Research Reserve in
Falmouth, MA, USA, from B7 February 2014. In accordancethe ongoing crosattendance practice,
WGESA cochair Mariano KoerAlonso attended this meeting and presented a summary of the NAFO SC
WGESA work to date. During this meeting, WGNARS made progress on i) operationalizing management
objectives fexranmplfeworlkeeA anal ysis for the Northwest
identifying key biophysical drivers and anthropogenic interactions in the region. WGNARS has adopted
stable Terms of Reference for until 2016, and has selected two specific rediensotmpared within the
Northwest Atlantic Regional Sea: the Georges Bank/Gulf of Maine and the Grand Banks, as part of a
process to explore the development of IEAs. For these regions, bottom temperature, surface temperature,
ice timing and cover, freshweattinput, stratification and salinity were identified as key lesggle
biophysical drivers, while fishing and energy development and/or exploitation were identified as the major
largescale anthropogenic interactions. The temporal scale for analykiewlle managementlevant
time horizon of annual to decadal. The next WGNARS meeting will be held in Dartmouth, NS, Canada on
23i 27 February 2015. The results of this meeting are reported in the ICES WGNARS Report 2014 (ICES
CM 2014/SSGRSP:02).

Scientific Council considerations

Scientific Council took notice of the progress made by WGESA, and approved the plans for the next meeting in
November 187, 2014at the NAFO HeadquarterScientific Councilalso requested WGESA to include among its
ToRs for thenext meeting the update of the NAFO VME indicator species guides to include the VME indicator
species not currently included in the guides.

2. Report from ICES-NAFO Working Group on Deepwater EcosystemsWGDEC), Mar 2014

On 24th February 2014, the joilEES/NAFO WGDEC, chaired by Neil Goltj (UK) and attended by fifteen
members met at the ICES Headquarters, Copenhagen dolerothe terms of reference (ToR) listed in Section 2.
WGDEC was requested to update all records of -aespr vulnerable marinecosystems (VMES) in the North
Atlantic. A significant number of new records were brought to the groupy#as totalling 7469, which now
constitute 46% of records within the VME database. The new data were from afaogeces including fisheries
suiveys and seabed imagery surveys. For one area within the NEAFCGaReguirea in the Southern Miéitlantic
Ridge, WGDEC made a recommendation for an extension to anwareatty to be closed to bottofisheries for
the purposes of conservation of VMEs.

Within the NEAFC regulatory area the following areas were considered:

AJdosephine SeamountAdditional historic VME indicator records were presented this year which supports
the current ICES advice.

Asouthern Mid-Atlantic Ridge: The graip consideredecords of VME iulicators on the Mightlantic

Ridge between the present NEAFC closure (Southern MAR) and the border with the Portuguese EEZ. A
recommendation is made to extend the cul#AFC Southern MAR bottom fishg closure southwards.
AHatton Bank: New information on longline bycatch of stony corals and gorgonians was available. No
modification recommended to current closed area.

ARockall Bank: New information from commercial fishery with observer, but no bycatch recorded.

Within the EEZs of various countries the following areas were considered;

AEast Rockall Bank Of particular interest to WGDEC was new information from a seabed imagery
survey of the East Rockall slope, whéaphelia petusacolonies were observed fromm@ transect. No
bottom fishing closure recommendations were made at this time.

AFaroe-Shetland Channel New records of sponges (GeodixinellidaeandPhakellia ventilabrumwere
presented from a seabed imagery in this area, indicative of the VMEtH2&é@psea sponge aggregations.
No bottom fishing closure recommendations were made.

ABay of Biscay New records of VME indicators collected from 2009 to 2012 were considered by
WGDEC. This submission accounted for over the half the new VME indicatmrdssubmitted this year.
No bottom fishing closure recommendations were made.
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ANorway: New records of VME indicators from seabed imagery surveys undertaken by the MAREANO
project were submitted to WGDEC. No bottom fishing closure recommendations wége ma

AFaroe Islands New records ofophelia pertusdrom bottom trawling bycatch was made available; the
weight was very low, and less than 1kg.

AGreenland: New records of sponges froBeodiagenus were made availe from bottom trawling

bycatch; theveight was approximately 100kg, below the current threshold for sponges.

Within the Northwest Atlantic (NAFO regulated) the following areas were considered,;

AFlemish Cap and Grand Banks Records of VME indicator species caught as bycatch were reported to
WGDEC. Weights were very low and no catches exceeded 1kg.

For the first time since 2006, WGDEC was able to analyse the spatial distribution of bottom fishing activity in the
NEAFC Reglatory Area following submission of VM8ata from 2013 to ICES from NEAFC. After filtering for

speed and bottom fishing gear types, WGDEC examined the general data distribution and also looked at some areas
in greater detail, such as Hatton and RockallkBaand the MidAtlantic Ridge.

WGDEC sought to develop a system that would formalise expert opinion and utilise as much relevant information
from the ICES VME database. Historically, information on the presence of VME indicator species was plotted and
expert opinion used to interpret the likelihood that the data indicate the presence of VMEs. Aritewlt
assessment (MCA) method was developed and trialled with information from within the current ICES VME
database. The system currently developed goe® sgay to providing a simple means of assessing qualitatively
different types of information on different types of VME indicator species. This weighting system will be further
developed at WGDEC 2015.

WGDEC agreed an approach and format for collatingriscof multibeam bathynetric surveys with the NAFO

and NEAFC RAs. There was an acknowledgement that there are many multibeam catalogues already in existence,
so these should be utilised alongside any new records that are brought to WGDEC by its members.

WGDEC reviewed statef-thear t of hi gh -baseBbumbdel eébefpopai predicting
noted that the emergence of lasgmle multibeam derived higlesolution bathymetry surveys has provided
practitioners with the means to gtlgaincrease species distribution model resolution. Predictive modelling
approaches to mapping offer one option in the application of the precautionary approach to identify areas where
VMEs are knowror likely to occur.As well as modelling presence or peace/absence, density/abundance based
modelling approaches are also being developed, which will allow the identification of areas of high densities of
VME indicator species and by inference VMEs. WGDEC concluded that pesswed predictive models of ¢h
distribution of VMEs or VME indicator species should be taken into consideration in management decisions
regarding human use of the desga ecosystem.

3. Report from Joint FC-SC Working Group on Risk Based Management Strategies (W&BMS), Feb
2014

(FC/SC Doc. 14/02)

One of the cechairs of the Working Group updated the Council on the proceedings of this meeting. Work on a
response to the recommendations of the group directed to Scientific Council was started. A full discussion of these
issues was derred to a later date.

4. Report from ad hoc Joint Working Group on Catch Reporting (WG-CR), Feb 2014
(FC/SC Doc. 14/01)

The Scientific Council Chair updated the Council on the proceedings of this meeting. The working group reviewed
the Peer RevievExpert Panel 2013 Recommendations. It was noted that several of these have already been actioned
and further responses and details from Scientific Council from the June meeting are expected.

The Secretariat described the different catch databases houiesl $¢cretariat: Monthly Provisional Nominal
Catches, atea inspection reports, port inspection reports, observer reports, vessel transmitted information (VTI),
collectively referred to as STACTIC data, and STATLANT 21. Discussions centred on how #it@sai be used
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to cross validate the catch estimates. There was a lot of interest from the WGhy-tmw logbook data from

NAFO and Scientific observers. It is hoped with the implementation of the new observer template in 2014, that data
quality would improve considerably. All Contracting Parties were encouraged to analyse and provide their
information as a data source.

The Secretariat made two presentations concerning approach in usage of the STACTIC data in complementing
STATLANT 21: 1) methods to copare catch estimates STATLANT 21 vs STACTIC, and 2) analysis of Vessel
Monitoring System (VMS) and VTI (daily catch reports) data. The latter presentation was a more detailed approach
in making quantitative analysis using the VTIAT reports. The WG @ognized the utility of the STACTIC data

and the usefulness of the proposed approach. The WG proposed three stocks as a priority to investigate the utility of
this approach: Div. 3M cod, SA2 + Divs. 3KLMNO Greenland halibut , and Div. 3LNO American plaice.

The WG agreed to operate for another year under the same goals and objectives as it did for this inaugural meeting.
The WG went on to make a humber of recommendations to the Fisheries Commission and Scientific Council

5. Meetings attended by the Secretriat
a) Eurostat Fisheries Statistics Working Group

The NAFO Secretariat was invited to participate in the Eurostat Fisheries Statistics Working Group, held on October
16-17" at the Eurostat Headquarters, Luxembourg. Eurostat are keen to rationadizprakdsion and reduce
multiple reporting by their member countries. Items of relevance on the agenda included the issue of STATLANT
21 data submission deadlines, the submission of monthly (21B) catch data and the collection of effort data.

STATLANT 21A Badlines

Presentl vy, NAFO6s rules of procedure require Contracti
by ¥ May. Regulation (EC) No 217/2009 of the European Parliament and of the Council of 11 March 2009 on the
submission of catch andctavity statistics by Member States fishing in the nesisst Atlantic requires EEA

Member States to submit annual catch data to Eurostat for FAO Major Fishing Area 2%l Mgy81The question

was raised from a number of participants as to why this wasanassue, and the Secretariat had the opportunity to

explain the issues in NAFO regarding the lack of availability of alternative catch estimates and the timing of the
Scientific Council meeting.

The following alternatives were proposed to reconcilewitecontradictory deadlines:

1 Alternative data sources and reliable scientific catch estimates may become available to NAFO in the
future, making the use of STATLANT data for stock assessments redundant. In this case, NAFO's
rules of procedure may be chaaigto a later deadline (31st of May).

1 Eurostat may change the deadline in regulation (EC) 217/2009 to the 1st of May, provided that the
EEA Member States agree.

1 The 15th of May is agreed on as deadline by all parties.

No option was agreed upon, howewasra transitional solution, Member States were asked to send their annual catch
data for FAO Area 21 to Eurostat by the 1st of May (who would automatically forward it to NAFO).

STATLANT 21B Catch Data

Scientific Council rules of procedure 4.4 require Cacting Parties to submit disaggregated catch and effort data to

the Secretariat by August 31As this data is considered more comprehensive it is used to update the annual 21A
catch figures, and is made available in stalmhe spreadsheets via the NAM@bsite. Eurostat were under the
impression that other than updating the 21A data, no use is made of this data. At their September 2013 meeting,
Scientific Council contested the implication that no use is made of the information on gears, vessel sime or ma
species. In conjunction with effort data (see below) Scientific Council have previously examineeérsl catch

per unit efforts as a means of assessing abundance, and without catches being disaggregated using information on
gear and capacity, misléiag results can be obtained. It was agreed that EEA countries will continue to submit 21B
catches via Eurostat.
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STATLANT 21B Effort Data

Regulation (EC) No 217/2009 further requires the collection of fishing effort data. The regulation specifies that data

on the Afishing activity, subdivided by calendar month
[ é] shall be submitted by 31 August of the year folloc
submitted to Eurostat havetnbeen disseminated, and as far as Eurostat were concerned, this had not raised any
concerns. Despite the technical oversight, the effort figures have been received by NAFO in recent years for those
states that fill in the FAO STATLANT questionnaire in MBxcel format, as a courtesy copy of this from is

forwarded by the FAO statistician.

As expressed above, Scientific Council is keen to see effort data being submitted using the STATLANT format, and
again, the group agreed to its continued provision.

b) EU Data Collection Framework Revision Stakeholders Workshop

A framework for the collection and management of fisheries data in the EU has been in place since 2000, and was
last reformed in 2008 resulting in the Data Collection Framework (DCF). Unddrahiswork, Member States are
obliged to collect, manage and make available a wide range of fisheries data needed for scientific advice, mainly for
the purpose of fisheries management decisions, in the framework ofamuoiltal national programs.

The NAFO ®cretariat was invited to attend the third Stakeholder Meeting on the Revision of the Data Collection
Framework (DCF). Evaluations of the current system presented to the meeting identified its stredegjths
collection has been harmonized; amkrs conider that the DCF has produced data that enables the production of
sound scientific advice, the quantity of available data has improved, regional cooperation has increased; there is
overall good compliance; it is a cost efficient system.

There were also mumber of problems identified with the current regulation:

A The insufficient alignment of the Data Collectio
as: deficiencies in ecosystem information (includingchich of nortarget and protected spies); the

absence of methods for evaluating the biological, ecological, economic and other impacts of the landing
obligation; and the lack of reliable so@gonomic information about freshwater aquaculture.

A The insufficient isioets endusessineeds)ie gadicularfhe ldck bfa pracess to
modify programs when the needs of arggrs change.

A The insufficient reliability and quality of certa

A The |l ack of c | a roi datg and oontradictorg sterpretatiora of datas [grotection
requirements by Member States, which leads to a certain lack of transparency and a limited access to and
availability of data for scientists and any other interested stakeholders.

A The wdente of datasterage and data transmission across Member States and the incompatibility
of IT systems among and within Member States, resulting in excessive complexity and costs of making
data available to endsers (via a system of data calls).

The scop of the DCF is being aligned with new needs arising from the revision of the CFP Basic Regulation, and to
improve alignment between the DCF and other EU instruments relating to data collection and provision. From a
NAFO perspective, the key elements relt&d the EUs new landing obligation, particularly as regards the sampling

of discards, and to the impact of fisheries on the ecosystem.

c) FAO VME Database Workshop

The SC and FC Coordinators attended the final FAO VME Database Meeting. NAFO has béesd invahis

project since its inception in 2011, and this meeting marked the final stages of the initiative. The NAFO/BIO case
study model for the VME database was not adopted by the FAO, although some of the elements are still present,
such as the mapetv and regional overviews of action by each RFMO.
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The database presents a number of layers (closures, footprints, other areas) and allows searching on a number of
criteria. Printable fact sheets on each measure can be created, and the database asa tieatalider, enabling
users to see when were introduced.

The project coordinator, Tony Thompson, has entered much of the NAFO information. It will be possible to
download a synoptic table afata;therefore this can be made available to Scientificr€ddor their approval in
advance of the September meeting. The FAO aims to make the project live in October.

Going forward, it is estimated that arouneB 2Zlays/year of Secretariat staff time will be required to keep the
database up to date. This willgimably be approached in a similar manner to FIRMS, with a memorandum of
understanding being entered into b General Council. Scientific Council appointed a small number of reviewers to
look over the data, with the intent of approving the content at thei®bpt meeting.

6. ICES/NAFO Symposium on "Gadoid Fisheries: The Ecology and Management of Rebuilding"

The | CES/ NAFO symposium on O6Gadoid Fisheries: The Ecol
15-18 October, 2013 in St. Andrews, New BrunswiClahada. There were 90 presentations, 52 of which were oral.

The aims of the symposium were to address historical dynamics and current status of gadoid stocks in the North
Atlantic; present new scientific findings on the biology and ecology of theseespibeit can be used to improve
fisheries management; link biological and environmental changes that can be used to forecast species distribution
and productivity in relation to climate change; present and appraise the effectiveness of managementastchtegies
actions in the absence, under and after rebuilding. These aims were addressed through 6 theme sessions.
Presentations were well distributed across all sessions. Several themes emerged from the symposium, some
emerging from more than one session. rigjes in life history traits, either due to fishing effects or environmental
variation, have an important impact on stock rebuilding and resilience and changes in productivity need to be taken
into account in fisheries advice and management. Examplesoéssful rebuilding usually were stocks where

there was strong policy, responsive management strategies, adoption of scientific advice and favorable stock
productivity conditions. The proceedings of the symposium will be published in the ICES Journakingé M
Science.

7. World Conference on Stock Assessment MethodBoston, USA,July 2013.

In 2010,ICES commenced &trategic Initiative on Stock Assessment Methods (SISAdMEeview the state of the

art in stock assessment modeling and to reinvigoratsm#étkeodology used by ICES working groups in the provision

of management advicés similar issues are being experienced by many RFMOs and domestic assessment agencies
worldwide, interest in this initiative quickly spread beyond the ICES community, drawiegest and expertise

from around the globe. The culmination of this initiative wasWhald Conference on Stock Assessment Methods
(WCSAM), held in Boston, MA, USA during July 2013. This thasey conference was preceded by a-tay
workshop.In addition to funding the travel of keynote speaker Sidney HORFO funded the participation of two
SCDesignatedExperts D. Gonzéez-Troncoso(EU) and B. HealeyCan to both the workshop and conference.

The workshop was attended by a large number of partisigapproximately 150) and therefore was not amenable

to conducting any hands work. Presentations were given based upon ejtheviously completed work or

ongoing studytopics that weralsomore fully discussed during tlmibsequentonference. The ain focus of the

workshop was presenting results of a-po@ference simulation study. Several case studies were indludddch

data generation was loosdhased uporexisting stock datasetésuch asGeorges Bank Yellowtail Flounderand

several baseend el s f it to these data sets. These 6éassessment
simulated data for examining performance of various models/model types.

The simulation resulthad beencompletedand compiled immediately prior to the woghop and had not been
reviewed by all contributors to the simulation study. Some results demonstrated at the workshop were questioned by
simulation study participants, and these issues were unres@weeaparisons were graphical orilythere were no
statigical comparisons, nanyranking of performance of the various methods.

Focus was upon graphical presentation odeif-tests- how well cana givenmodel predict itselfandii) cross tests
- how well can models reconstruct tirseries that wergeneated withina different model.Comparisons of
estimates ofstandardassessment quantitiegere such as fishing mortality andpawning stock biomass were
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provided In many instances, large biases were preseahfor the selftests, and exceedingly large biasesre

found in someeross tests. Overall, (and pendimgolution of some of the questions noted previgushtatespace
stockassessment modébAM) developed byAnders Nielserof the Danish Technical University in Caphagen,

Denmark $ee www.stockassessment.grgutperformed XSA and an SCAA implementatigh.series of stock
assessment data sets were also subjected to a muoitylel test, i.e. many models were fit to leatock assessment

dataset. Results were often in general agreement on a relative scale, but there were differences in estimating absolute
stock size, often the key metric for provision of management adVite.workshop concludethat a significant

invesment of resources in stock assessment methods is necessary to address issues regarding model selection and
model uncertainty

The onferencewas held during 229" July with over 220 participants from 27 countripsoviding a forum for
presentations orhe application and future of stock assessment metiotigal of 59 presentations were presented
in four theme sessions during the conference and a poster session was held with a total of 53 posters shown.

The objective of the conference wasaid scientists to apply the best stock assessment methods when developing
managemenadvice for fisheries management. There was also the hope that the events wouldtheemrefiire

international fishery science community. The initiative was designedrtribue to the improved application of

assessment methods. It was recognizedithate s t met hodsd are not static. Rat he
continue toevolve and improve in response to lessons learned in their current appligdG&AM Report)

Specificobjectives of the conference included:

i. explore the merits of available assessment methods for providing fisheries management advice
ii. explore model performance across a range of factors through participatory workshops

ii. consider how taletermine the most appropriate method for individual cases

iv. inform and educate about the range of available stock assessment methods

v. facilitate comparisons between methods through access to test data sets

vi. generate ideas for the features of neetigration assessment models

An opening keynote address was deliveredPbgfessor Sidney Holt, a pioneer of modern fisheries science. In a
wide-ranging talk, Professor Holt discussed important milestones in the development of stock assessment methods,

in which hequestioned the value of production modelsd alsahe concepts and utility of MSY not i ng: i MSY
target i & was suggested khat what really matters is the catch rate (the profitability) as well as the
sustainability, sdisheries sience should be concerned wighonomic parameters too. How far must we be from

MSY to make a fishery profitable? The talk certainly promoted debate, and Sidney played an active and provocative

role throughout the conference.

Four theme sessions were heldequence:
1. Key Challenges for Single Species Assessments
Keynote Addresses by Rick Methot (NOAA, USA) and Mark Maunder (IATTC).

The longest session (20 presentations, 21 posters) considered issues such as simmanitplexity, the
advantages ofising age data, doming and temporal trends in selectiitglysing causes of retrospective
patterns and the estimation and ussetotkrecruitment relationships.

Of note, one of the central themestloé session keynoddress was that progress in figdd of Fisheries Science

has been slow because people are busy doing stock assessment instead of working on solving the problems of stock
assessment, aralsothat research money has gone to other fields. Discussion/suggestions on how this situation
could be changed were offeredne example beg the recent formation of th€entre for the Advancement of
Population Modelling http://www.capamresearch.osghich is aiming to both improve quantitative methods and

also to support educational opportunities to enable these improvements.

2. Assessing Ecosystem Dynamics & Structure

Keynote Speaker: Julia Blanchard (Univ. of Sheffield, UK)
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The session consisted of eight presentation and nine posters and considerdibigsudsingle species stock
assessment such as impacts of fishing on commutiticture, multispecies approaches and incorporating
variable natural mortality.

3. Spatial Complexity and Temporal Change
Keynote Speaker: Richard Hillary (CSIRO, Australia)

The twelve presentations and 15 posters in the session dealt with issues retatett &iructure, assessing
populations across space and the impacts of changesductivity, and how best to deal with them.

4. Data Poor Approaches
Keynote Speakeilokome Bentley (Trophia Ltd, New Zealand)

This large session (19 presentations and 8 posters) highlighted recent develdprdataspoor approaches.
Scientists from many areas of the world are produameghods to assess data limited/poor stocks; i®ther
common theme/methodologleveloping?

Abstracts of alltalks are available ahttp:/goo.gl/AaYcXR and aspecial issue of the ICES Journal of Marine
Scienceis to be publishedlisseminating the research coveredimyithe conferencd-urther, the full Conference
Report is available athttp://goo.gl/8giaPo

o

NAFO Scientific CouncilDesignatedExperts Brian Healey (Canada) and Diana Gonz@lencoso
(European Union) at WCSAMiith Professor Sidney Holt, a pioneer of modern fisheries science, who has
been involved in fisheries science of the northwest Atlantic since the Washington Conference of 1948
which lead to the establishment of ICNAF. Professor Holt delivered the condeferymote opening
address.

8. Ad Hoc SC Working Group on Div. 3M Cod Catches

At the Joint FESC Working Group on Catch Reporting%3-ebruary 2014) it was recommended thaf ue t o t he
requirement for an assessment in 2014, Div. 3M cod will be us8ddntific Councilas a pilot this spring to try to
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address |l ack of est i maAnadshocsubgrouptohSzi¢ntifis Coancikmetavia ¥/ebExsome nt 0
May 2014 to discuss progress to date and determine a plan of action on the issue ohgstatedtes for use in the
Div. 3M cod assessment.

The meeting opened with a presentation on the data availability and quality at the Secretariat in recent years which
relates to Div. 3M cod. It was noted that while observer data should be reportedubtbg-haul basis, compliance

with this requirement was poor. Reporting at this level of aggregation became mandatory at the start of 2014, and a
preliminary investigation suggests observance of this regulation is promising and this may prove to be a useful
source of information in the future. Provision of daily catch reports has been good since shortly after their
introduction at the start of 2011. Coupled with VMS data to quantify the amount of effort associated with each
report, this may be a good toolémamine catch rates by vessel.

Noting that the aim of this exercise was to provide an alternative source of catch data for recent years available in
time for the assessment at the June Scientific Council meeting, participants made a number of suffgestions
actions which could be pursued.

It was agreed that although the haythaul observer data may be of value in the future, the level of detail available
in the existing observer reports from 2012013 is not sufficient to be of use at present.

The irformation available for the VMS and daily catch reporting system was considered promising, although it was
noted that the totals of the daily catch reports were approximately equivalent to the totals from STATLANT 21. The
possibility of identifying vesselsvhich are targeting cod and examining their average catch rates as a means to
identify any anomalous values was proposed.

It was agreed that the Secretariat would prepare an anonymous data file of daily fishing effort, total catch and catch
of cod withinthe 600m isobath of Div. 3M, disaggregated by vessel and flag state, along with some vessel capacity
information (length overall and engine size) from the fleet register. This would be provided to Scientific Council for
further exploration.

9. Scientific Council Working Group on Development of a Management Strategy for Div. 3LN Redfish

In June 2014 the Fisheries Commission requested the Scientific Council to explore models that could be used to
conduct a Management Strategy Evaluation for Div. 3LN redfisth report back through the Working Group on

Risk- Based Management Strategies during their next meeting. Furthermore, at the reS&hiWa@king Group

on Risk Based Management Strategies (RBMS) there were a number of recommendations directed totBicie

Council, including two relating tthe ongoing development of a management strategy for Redfish in Div. 3LN:

Scientific Council met via WebEx on 13 May 2014 to discuss the ongoing development of a management strategy
for redfish in Div. 3LN.

Details of four operating models were presented:
a. ASPIC (current stock assessment model)
b. ASPIClike model in a Bayesian framework (ASREAYES)
c. ASPIClike model in a Bayesian framework with all available data (ASBKYES-FULL)
d. Spatially disaggregatadodel (BAYESSPATIAL)

The objectives and performance statistics, as defined byRBKS, were also discussed. Some concerns were
expressed that evaluating the performance of the management strategy over seven years was not suitable for a long
lived speciesuch as redfish, and as a consequence it was suggested that performance of the management strategy
over 30 years also be evaluated. Further discussion of this issue, as well as exceptional circumstances and the review
process for the management strategys deferred to the June meeting of Scientific Council.
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10. North-west Atlantic Regional Workshop to Facilitate the Description of Ecologically or Biologically
Significant Marine Areas (EBSAS)

The Northwest Atlantic Regional Workshop to Facilitate thesbréption of Ecologically or Biologically Significant
Marine Areas (EBSAs), was held in Montreal, Canada, from 24 to 28 March 2014, hosted by the Government of
Canada. This workshop was the eighth regional EBSA workshop convened IGorivention on Bioloigal
Diversity (CBD) Secretariat, whose primary objective is to facilitate the description of ecologically or biologically
significant marine areas through the application of scientific criteria in annex | of decision [1X/20
(http://www.cbd.int/decision/cdpid=11663, as well as other relevant compatible and complementary nationally
and intergovernmentally agreed scientific criteria, as well as the scientific guidance on the identification of marine
areas beyond national jurisdiction, which meet the sdiemtiiteria in annex | to decision IX/20 (paragraph 36 of
decision X/29). These regional workshops provide a significant contribution to the application of the ecosystem
approach and the precautionary approach to the conservation and sustainable ussedbiathversity and will

collate evidence on EBSAs and submit to UN via COP Process for formal adoption of candidate EBSAs.

The meeting was attended by experts fl©amada, United States of America, Northwest Atlantic Fisheries
Organization, Global OceaBiodiversity Initiative SecretariayVorld Wildlife Fund and Memorial University of
Newfoundland (Birdlife International). An expert from the UNEP Mediterranean Action Plan for the Barcelona
Convention Regional Activity Centre for Specially Protected a&r¢RAC/SPA) attended the workshop as an
observer.

On behalf of the Government of Canada, as the host of the workshop, Mr. Patrice Simon, Assistant Director
General, Ecosystem Science Directorate, Fisheries and Oceans Canada, presented opening remarkehalhd

of the Secretariat of the CBD, Mr. Sarat Babu Gidelmgramme Officer for Conservatiowglcomed participants

and thanked them for participating in this workshbp. also emphasized the importance of collaboration with the
Food and AgricultureOrganization of the UN and its work on vulnerable marine ecosystems (VMESs), which
complement the ongoing work on EBSAs in building an improved understanding of marine ecosystems and
facilitating the application of appropriate policy responses.

After a brief explanation by the CBD Secretariat on procedures for electing the workshop Chair, Mr. Jake Rice
(Canada), was elected as the workshop Chair, as offered by the hosting Goverisentihnyun Lee (CBD
Secretariat) provided an overview of the CBD EBSAcpss and highlighted the workshop objectives and expected
outputs.

Mr. Jake Rice delivered a presentation on the scientific criteria for EBSAs (annex | to decision 1X/20,
http://www.cbd.int/doc/decisions/ce/cop09-dec20-en.pdj and the scientific guidance on the application of
EBSA criteria, building upon the results of the Ottawa Expert Workshop
(http://www.cbd.int/doc/meetings/mar/ebsp-01/other/ebsap-01-ewbcsima01-02-en.pdj. He made a useful
comparison of the FAO (VME) and CBD (EBSA) criteria, noting that the FAO approach appealed to the fisheries
management comunity, whereas the CBD approach appealed to the conservation biology comrAgn#iso
shared experience from previous regional EBSA workshops in the North Pacific;@dsttitlantic regions, and
Arctic.

Presentations in relation to the Canadiaocess for the identification of EBSAs in different regions and others on
scientific information in support of applying EBSA criteria in the northwest Atlantic region were also provided. In
addition, the Executive Secretary prepared a compilation ofubmissions of scientific information to describe
ecologically or biologically significant marine areas in the Naovdst Atlantic, submitted by Parties, other
Governments and relevant organizations prior to the workshop and that were made availabliaflomth&on of
workshop participants on the meeting website. The information provided in these presentations was incorporated
into the description of areas meeting the EBSA criteria. Each presentation describing areas meeting the EBSA
criteria provided amverview of the areas considered, the assessment of the area against the EBSA criteria, scientific
data/information available as well as other relevant information.

Following discussion of the information to be captured in the maps and EBSA descriptiengorkshop
participants were then split into several break groups to address: (i) seamounts; (ii) the Southeast Shoal /
Flemish Cap, Pass and Orphan Knoll; (iii) hydrothermal vents; (iv) the Labrador Sea deep convection area; (v) the
transition zondront, (vi) seabird foraging areas to the east; and (vii) canyons and the shelf edge. The results of the
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breakout groups were reported at the plenary for consideration. At the plenary session, workshop participants
reviewed the description of areas megtEBSA criteria proposed by the brealt group sessions, including the

draft descriptions, using templates provided by the CBD Secretariat, and considered them for inclusion in the final
list of areas meeting EBSA criteria. The workshop participantedgra descriptions of seven areas meeting EBSA
criteria:

1. Labrador Sea Deep Convection AreaThe area is located in the central gyre of the deep oceanic basin in
the Labrador Sea, in an area transected by the World Ocean Circulation Experiment AR7Whkireea
is not fixed by geographic coordinates; instead it is delineated dynamically according to physical
oceanographic propertiefNormally, deep winter convection occurs over a large region whose spatial
extent can be mapped by gexferenced contouisf the mixed layer depthA contoured mixed layer depth
of 600m delineates a nominal convection zone that straddles across areas that are within and outside
national jurisdictions.

2. Seabird Foraging Zone in the Southern Labrador SeaThe area is located ghe southern portion of the
Labrador Sea, northast of Newfoundland. The identified seabird habitats span the Canadian EEZ and
adjacent pelagic waters, but the area described as meeting the EBSA criteria is restricted to the pelagic
portion, where thew@rlap among species is greatest.

3. Orphan Knoll. EBSA boundaries were visually drawn around the Orphan Knoll to encompass the feature.

4. Slopes of the Flemish Cap and Grand BankThe area is delimited by the 600 m and 2500 m bathymetric
contours along the 3UNO Divisions of the NRA and lies beyond the limit of the Canadian EEZ. However
the entire Beothuk Knoll is included even though its shallower depth is less than 500 m, because it is
considered a VME element by NAFO. The part of the Flemish Cap abovew@®monsidered but due to
the absence of sponge grounds or any aggregation of any VME indicator taxa or VME elements, this part
was not included of the proposed EBSA.

5. Southeast Shoal and Adjacent Areas on the Tail of the Grand BankThe area is located tte southern
portion of the Grand Bank, southeast of Newfoundland. The region proposed extends from the 200nm
(Canadian EEZ) to the 100m contour.

6. New England and Corner Rise Seamount8oundaries were drawn around the named seamounts in each
of the New Egland and Corner Rise Seamount chains. Two polygons were drawn given the large distance
of about 300 km between them where there are no seamounts due to a pause in volcanism 83 million years
ago. The New England Seamounts feature extends into the EE2 thiited States of America but the
boundaries presented here only go to the US EEZ.

7. Hydrothermal Vent Fields. The area follows the MidAtlantic Ridge (MAR) from the Lost City vent
fields at 30.125°N 42.1183°W to the Snake Pit vent fields at 23.3683°18°%4.9he entire feature is in
area beyond national jurisdictions.

8. Newfoundland Seamounts and Fogo Seamount$he collection of the Newfoundland Seamounts, the
Fogo Seamounts, and Orphan Knoll was initially proposed as an area potentially meeting the EBSA
criteria, but was concluded that there was limited bathymetric information of varying quality and limited
geological sampling available for the Newfoundland Seamounts and Fogo Seamounts so it was inadequate
to evaluate those seamounts with respect to thBAE&iteria. This does not imply that these seamount
groups are not ecologically or biologically significant. For this reason, collection of at least basic ecological
and oceanographic information on these seamounts is particularly of high priority.

11. ICES/NAFO Working Group on Harp and Hooded Seals

The ICES/NAFO Working Group on Harp and Hooded Seals (WGHARP) met during August 2013 at the Knipovich
Polar Research Institute of Marine Fisheries and Oceanography (PINRO, Murmansk, Russia. Scientestsinmgpres
Canada, Greenland, Norway, and Russia participated. The WG received presentations related to stock identity, catch
(mortality) estimates, abundance estimates, and biological parameters of White Sea/Barents Sea, Greenland Sea and
Northwest Atlantic @ean harp and hooded seal stocks, and provided updated catch options for northeast Atlantic
harp and hooded seals in response to a request from Norway. The primary focus of the meeting was to respond to
the Norwegian request. There were no new data othivest Atlantic hooded seals. Preliminary results of the 2012

pup production surveys of Northwest Atlantic harp seals were presented but final estimates were not available.
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The Canadian National Marine Mammal Peer Review Committee reviewed theefinlb of the 2012 surveys and

assessed the status of the Northwest Atlantic harp seal population. Pup production in the Gulf of St. Lawrence and at
the 6Frontd (southern Labrador and/or northeas®B8 Newfou
%) in 2012(Fig. 17). This is approximately one half of the number of pups estimated in 2008, likely due to lower
reproductive rates. The total population size wafimated using a model that incorporates a time series of
independent pup production estimates up to 2012, as well as reproductive ratelstéckmortality and harvest

information to 2013. The model incorporates density dependence and, in additivartbiog population and

mortality, it estimates the carrying capacity (K). The model estimated 2012 pup production of 929,000
(SE=148,000), a total population of 7.4 million (SE=698,000) and a K=10.8 million (SE=564,000). The population
appears to be rdfgely stable, showing little change in abundance since 2004.

10

9

8

Total Population (millions)

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Fig. 17. Estimated total population of Northwest Atlantic harp seals, L9821,

The declining, but highly variable, reproductive rates observed among NWA harpsseasthe 1980s have
continued. The general decline in fecundity can be explained by the observed population increase (i-e. density
dependent factors) while the intennual variability appears to be affected by late term abortions. The abortion rate

is influenced by density independent factors and can be described either by a model that incorporated first year ice
cover in late January or a model that incorporated ice cover and capelin biomass obtained from the previous fall as a
proxy for prey availabilig. The abundance of capelin, a key prey of harp seals, has been shown to be correlated with
the timing of ice retreat.
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Xl. REVIEW OF SCIENT IFIC COUNCIL WORKING PROCEDURES/PROTOCOL
1. General Plan of Work for September 204 Annual Meeting
No new issues were raised that will affect the regular work plan for the September meeting.
2. Other Matters
a) Progress on performance assessment recommendations

Scientific Council noted that all recommendations directed towards it, both jointlyragig, $iave been considered
and where appropriate actions have been taken or are underway.

b) Chair of STACFEN

Scientific Council were informed that Estelle Couture (Canada) would be stepping down as chair of STACFEN. A
replacement will be nominated at tBeptember meeting.

XIl. OTHER MATTERS
1. Designated Experts
The list of Designated Experts will be confirmed at the September meeting.
2. Stock Assessment Spreadsheets

It is requested that the stock assessment spreadsheets be submitted to the Sasmstanaafter this June meeting
as possible. The importance of this was reiterated by STACREC. The Secretariat will remind Designated Experts of
this request by miduly.

3. Meeting Highlights for the NAFO Website

The Secretariat informed the councibthin recent years the highlights of the meeting have been delayed and in
some cases not received. In order to improve the visibility of the work being done in Scientific Council, it was
agreed that the Secretariat would prepare a press release, in tionjumith the chairs, to be published in
conjunction with the release of the June report.

4. Scientific Merit Awards
No nominations for Scientific Merit Awards were received.
5. Budget Items

Scientific Council has benefited from the representation Stiantific Council member on STACFAD over the
recent years. The Scientific Council Chair and Scientific Council Coordinator will present the budget to STACFAD
in September.

6. Other Business
There was no other business.
Xlill. ADOPTION OF CO MMITTEE REPORTS

The Council, during the course of this meeting, reviewed the Standing Committee recommendations. Having
considered each recommendation and also the text of the reports, the @doptéd the reports of STACFEN,
STACREC, STACPUB and STACFIS. It was notbdt some text insertions and modifications as discussed at this
Council plenary will be incorporated later by the Council Chair and the Secretariat.
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XIV. SCIENTIFIC COUN CIL RECOMMENDATIONS TO GENERAL COUNCIL A ND
FISHERIES COMMISSION

The Council Chair uthertook to address the recommendations from this meeting and to submit relevant ones to the
General Council and Fisheries Commission.

Specifically, Scientific Council discussed the recommendations of the joint Fisheries ComiiniSsientific
CouncilWorking Group on RislBBased Management Strategies to provide feedback in order that the group can
continue to develop its work.

The responses are as follows:

1. In order for the WG to start the process of revising the PA framework thed@d@mendsSCprovide feedback
on the following
91 Discuss the relevance and implications of:
1 having R, at Fnsy
1 Fmsyas atarget
These analyses should include situations where quantitative analysis of uncertainty are limited and
situations where uncertainty has begell incorporated into evaluation of Harvest Control Rules.
91 Consider the utility of buffers (particularly,g in the framework and in management plans and provide
advice on whether the use of buffers is considered appropriate for stocks which;have B
Note: the WGecommendshat B, is not considered part of the PA (but may be used as an interim
milestone to aid decision making).

Scientific Council responded:

SC initiated discussions dfisyas a limit reference point, and on buffers but dueddkiwads did not have time to
produce a full response. SC will discuss this further in September. It may require an additional meeting to resolve
this situation. A working paper will be circulated over the summer to reflect the discussions.

WG RBMS furthemoted :

The working group noted that SC, in its 2013 June report, concluded that reference points can theoretically be
constructed for all stocks, and that this work is given high priority. The WG recommends SC provide a status report
and possible timelines forithwork for consideration of Fisheries Commission in September 2014.

Scientific Council responded:
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Status of reference points and timelines for ongoing work is as follows:

Stock

SC30 May-12 Jun 208

Available

aated In progress/deadline

No deadline set
Not relevant

Comments

1. GHL 0+1

2. GHL 1A

3. RNG 0+1

4. Redfish SA1

5a. CAT SAl

5b. PLA SA1

6. COD 3M

7. RED 3M Age base assessment

8. PLA3M Not a quantitative
assessment

9. COD 3NO

10.RED 3LN MSY constrained at 21 00
t

11. PLA 3LNO

12. YEL 3LNO

13. WIT 3NO Developed in 2014 based (
survey

14. CAP 3NO

15. RED 30

16.SKA 3LNO Proxy derived from survey
indices

17. HKW 3NO Proxy derived from surve)

18. RHG SA2+3

indices

19. WIT 2J+3KL

Not a guantitative
assessment, Short tim
series to derive RP

20. GHL 2+3

Proxy derivedfrom survey
indices

21. SQI SA 3+4

YPR ref points available, n
assessment at the moment

22. Shrimp 3M

Bmsy NOt appropriate giver
life  history. Reference
points based on productivit
level.

23. Shrimp 3LNO

24. Shrimp 0+1

25. Shrimp EG

26. Shrimp BS

27. Shrimp NS
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WG RBMS further noted:

In its assessments and advisory sheets, the working ggsopmendsScientific Council provide a table or list of
reference points available for each stock that includes information on their derivation, and if reference points are
missing, explain why.

Scientific Council responded, this information should already be available for about half of the stock in the new
advsory sheets introduced in 2013. This update continued this year and the full circle will be completed in 2015.

4. The W@ecommendsSC discuss selection of operating models and evaluate the Div. 3LN Redfish management
strategy relative to the performance statistics prior to the 2014 Annual Meeting (Annex 7).

SC responded: seection VIl.c.viii.

5. The WGecommendsSC comment on likeby-catch levels associated with the implementation of the prdpose
HCR for 3LN Redfish (Annex 7)

SC respondedsee section VIl.c.viii.

6. The WGecommendsSC to discuss selection of operating models and evaluate the Div. 3M Cod management
strategy pri@ to the 2015 Annual Meeting (Annex 8).

SC responded: seection VIl.c.v.

XV. ADOPTION OF SCIENTIFIC COUNCIL REPOR T

At its concluding sessioon 12 June 204, the Council considered the draft report of this meeting, and adopted the
report with the undetanding that the Chair and the Secretariat will incorporate later the text insertions related to
plenary sessions @0 May-12 June 204 and other modifications as discussed at plenary.

XVI. ADJOURNMENT

The Chair thanked the participants for their hard kwand cooperation, noting particularly the efforts of the
Designated Experts and the Standing Committee Chairs. The Chair thanked the Secretariat for their valuable support
and St Margs University for the excellent facilities. There being no othesiness the meeting was adjourned at

1430 hours on 12 June 2014.
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PRP Recommendation gC/FC/G GC Proposal (GC Doc Prospective SC Action (GDoc 12/08) SC Progress to date
(Priority) 12/03)
4 Encourages NAFO to continue| GC/F | The WG recommends to| Scientific Council has long standing and | Given the ongoing nature of this
developing cooperative C/SC | GC to continue ongoing connections and onitments with | recommendation, and Scientific
Chapter | relationships with other (ST) developing and other international scientific organizations| Counci | 8s conti nu
6, RFMO/As and International strengthening cooperatio| (e.g. ICES, PICES, NAMMCO) and plans | collaboration with other international
Organizations, as appropriate, with other RFMOs and | continue with these. organizations SC considers the
6.3 achieve its objectives and international objectives of this recommendation to
facilitate its work. organizations in line with have been met.
#1, p. 132 Article XVII of the
NAFO amended Scientific Council made specific comment
convention. in support of ongoing cooperation in
relation to seals and whales (ICES
WGHARP) in the NAF@egulatory area, in
light of their omission from the new
convention in their June 2012 report (SCS
12-18).
7 Careful consideration should b{ FC/SC| The WG recommends
given to developing and /[SEC | that:
Chapter | consolidating NAFO fishery (sTm Scientific Council has used VMS data in th] Scientific Council is using processed
4, resources dataccess and FC, possibly upn input | preparation of its responses to Fisheries | VMS data obtained from the
utilization rules. These should from the SC/STACREC, | Commission requests, and is keen to mak| Secretariat in the preparation of its
4.4.3 take intoconsideration developsand consolidatey further use of such data. advice and considers the objectives o
intellectual property rights rules to facilitate access this recommendation to have been m
#5,p. 92 | related to scientific analyses as and utilization of data
well as industrial confidentiality, hosted by the Secretariat
provisions to be attached to including in particular,
certain categories of data (e.qg. VMS data, for scientific
detailed fishing location). purposes;
FC encourages the SC t¢
use VMS data for
preparation of advice
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92

FC strengthens rules on
secure and confidential
treatment of data taking
into consideration
intellectual property
rights and commercial
sensitivity of information
taking into account
experiences in other
RFMOs.

8

Chapter
4,

4.4.1 #6

p. 87

The PRP noted the potential
utility of VMS information in
verifying stock assessment inp
data. It suggested that this
potential should be further
investigated and, in particular,
possiblerules should be
considered to govern the use g
VMS data. Such rules would b
in the interests of reaching a
common understanding on hoy|
and why VMS data should be
used as well as on avoiding
overly-restrictive usage
conditions.

FC/ISC

(MT)

See above

See hove

9

Chapter
4,

4.4.3

#2, p. 91

From the information available,
the PRP noted that it was
largely unable to determine to
what extent Contracting Parties
directly share fishing and
research vessel data. However
the manner in which such data
are used byhe Scientific
Council for assessment
purposes strongly suggests clo
and significant
sharing/exchanging of such da
by the NAFO body corporate.

SC/CP

(ST

See above

See above
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10 Encourages NAFO to continue| FC/SC | Taking into account the Scientific Council understands that
to addresshe data requirement| /CPs | progress made in 2011 data should now be being collected a
Chapter | attached to implementation of the WG recommends haul by haul basis, and will be in a
4, UNGA (MT) that: better position to comment on this
recommendation during 2014 once it
4.4.2 3 &| Resolution 61/105, with some has had a chance to review this data.
4 urgency. Scientific Council, through its Working
FC, upon Group on the Ecosystem Approach to
p. 90 All efforts should be expended recommendation of the | Fisheries Management, has tabled a num
to encourage the timely SC and the FC WGFMS | of proposals for data needs to support the
submission of marine living VME, reviews dta reassessment of VMEs2014 and fishery
resources information to requirements for the plans in 2016 (e.g. fishery independent
expedite the comprehensive implementation of survey data, VMS, hatly-haul catches,
collection of essential dato UNGA Resolution observer reports, etc.). These views were
improve knowledge of the 61/105 on a regular basi{ endorsed by SC in June 2012. The key
benthos, and benthic and at the latest in 2014 | element is that data is available at the fine|
environment, in the NAFO as foreseen by NAFO level possible (e.g. haul by iy, so that
Convention Area as a whole. CEM (Article 21), once | Scientific Council can determine the best
the information from the | way to analyse it.
NEREIDA project is
available (MT);
In addition the WG urges
CPs to comply wh
reporting requirements a:
laid down in Chapter Il of
NAFO CEM (ST).
11 Suggests that NAFO consider | FC/SC | The WG recommends Rather than directing this work to the Scientific Council is working with
enhancing its application of (MT) that the FC mandates thg WGFMSCPRS, Scientific Council supporty Fisheries Commission tiraft terms of
Chapter | risk-based assessment FC WGFMSCPRS to the establishment of a joint FC/SC working reference for a new joint working
4, approaches (e.g. the Greenlan| consider the broader use| group on the precautionary approach group on the application of risk based
Halibut Management Strategy of the PA framework, framework to address all issuesgarding management, which will supersede th
422 Evaluation and Kobe Matrix) extension of managemer| the implementation and extension of the | WGFMSCPRS.
when evaluatingnanagement strategy evaluation and/q current framework and implementation of
#1, p. 74 | strategies. other riskbased management strategy evaluations. Furthe] Progress on this issue is dependent 0

management approache
(e.g. Kobe matrix)
including conservation
plans and rebuilding
strategies, as appropriate

discussions will be held with Fisheries
Commission on this matter.

the appropriate expertise and capacit
being available within Scientific
Councl.
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12 Encourages NAFO to broaden| FC/SC | See above See above
consideration of MSHype
Chapter | approaches to managing other
4, fisheries for which its
responsible.
4.6.6
#3, p. 110
13 Encourages NAFO to FC/SC | The WG recommends Work on how to implement the Roadmap { Scientific Council is working with
Chapter | consolidate its policy to addres that: EAF is already ongoing and potential Fisheries Commission to draft terms ¢
4, 4.2.3]| ecosystem management (MT) avenues had been presented for discussiq reference for a new joint working
#5, p.110 | considerations, including by SC prepares with FC and WGFMS/ME through the SC | group on the application of risk based
compiling the information recommendations on hoy proposal for developing fisheries management, which wiupersede the
Chapter | necessary for evaluating trend to implement the next assessments. As part of this process SC | WGFMSVME.
4, 4.2.4| in the status of dependent, steps of the Roadmap fol suppats the creation of a SC/FC working
#1, p.76 | related and associated specieg Developing arEcosystem| group to address EAF issues.

specifically. A consolidated list
of bycatchspeciesfor instance,
should be included in the
NCEM to assist monitoring of
bycatch during directed fishing|

Approach to Fisheries fol
NAFO based on its ToR
and in line with the
recommendations of the
Performance Review
Report and that it
examines the application
of the Ecosystem
Approach to Fisheries in
other

RFMOs to that end;

SC consider the
usefulness and
practicability of
identifying the different
types of ecosystems
present in the NAFO
area;

SC continues to take into
account environmental
factors impacting on
NAFO fisheries;

SC and its WGEAFM are already working
on the delineation of ecoregions and
identification of candidate ecosystdevel
management areas. As part of the work in
STACFEN and WGEAFM, studie®king at
the impact on environmental drivers on fis
stocks are also underway. This informatio
is expected to be integrated with
multispecies models and single species st
assessments as part of the implementatio
the Roadmap to EAF.

SC has alreadyequested access to VMS
and towby-tow information to further its
VME studies and develop SAl assessmen
this information request also includes-by
catch and norcommercial species data.
These data are expected to feed into the
analyses and models reqed for the
development of the Roadmap to EAF.

See also response to recommendation 10

Scientific Council has prepared
recommendations on the next step fo
implementation of the roadmap, revie
of coral and sponge closures by 2014
and development of fisheries
assessments by 2016. This is an item
which would benéffrom close
cooperation between SC and FC in th
joint working group.
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FC and SC jointly
develop the definition of
bycatch, compile a
consolidaed list of the
main relevant bycatch
species (commercial,
noncommercial,
targeted, nostargeted,

V ME s , é) an
the issue of bycatches in
the frameworlof
conservatiorplans and
rebuilding strategies,
management plans and
other management
measures(ST)

The SC, as appropriate,
adjusts the data collectio
requirements to include
the information necessar
for evaluating trends in
the status of dependent,
related and associated
species to address
ecosystem management
considerations.

See also
recommendtions 14, 15
and 16

14 Recommends that NAFO FC/SC| See 13 See above
consider augmenting its efforts
Chapter | to implement a more EAF (MT)
4, friendly managemergpproach
as well as to embrace the PAF
4.3 more widely. Ifbycatch
continues to be a problem, thel
#6, p. 81 | NAFO ecosystenbased
management and its EAF may
fall short of best practice.
15 Strongly encourages the FC/SC| See 13 See above

development, and consolidatiol
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Chapter
4,

4.3

#7, p. 81

of the ScientificCounc i |
Roadmap. It also encourages
NAFO as a whole to give
strategic consideration as to
how the Roadmap may assum
a more holistic focus so that it
addresses ecosystem
components more widely, not
just those for harvested, or
associated, species al In
these terms, NAFO should
focus on the sustainable use 0]
the entire ecosystem for which
it is responsible rather than jus
fishery-target species.

(MT)

16
Chapter
4, 4.6.2
#5, p.97

Endorses NAFO®O
execution of itsustomary
(target speciedirected)
management requirements anc
assessments for the stocks tha
manages. It should also strive
address new challenges
associated with further
development of the EAF
(Section 4.3) and increased
formalization of the PAF
(Section 4.6.2) etc. The use of
standardized, wellinderstood
and scientifically robust

FC/sC

(MT)

See above

See above
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17 Encourages NAFO to review | FC/SC | The WG recommends ScientificCouncil notes the current meetin¢ Scientific Council reviewed its first
the Exploratory Fisheries that the FC mandates thg of the WGFMS/ME made a exploratory fishing report at its June
Chapter | Protocol with a view to (MT) WGFMS-VME to review | recommendation to FC to expand its termy meeting Scientific Councitemains
4, developing a strategic the Exploratory Fisheries| of reference to have a wider view of the | unclear as to the relevance of this
framework for conservation ant Protocol with a view to | ecosystem approach. Scientific Council recommendation, given the lack of
4.6.3#3 | management measures for all developing a strategic supports this measure, along with the speific proposal to SC. It is not
potential new and exploratory framework for proposal to expand the terms of refererof | apparent what form such a proposed
p. 107 fisheries. In this respect, NAFC conservation and WGFMSCPRS to cover wider aspectsoftf ist r at egi ¢ fr ame
may wish to take account of thy management measures | precautionary approach, and the proposal
way in which CCAMLR has for all potential new and | to make both of these joint FE&C bodies.
approached the issue in terms exploratory fisheries.
developing a unified regulatory| Scientific Council is unclear as to the
framework. relevance of this recommendation, given t
lack of specific proposal to SC. It is not
apparent what form such a proposed
Aistrategic framewor
18 Recognizes that a NAFO FC/SC | Taking into account the | Scientific Council recognizes that the Work to define ecoregions is til
strategic imperative should be | /SEC/ | recommendations on the| development of ways to conserve ongoing within Scientific Council. Thig
Chapter | articulate a specific plan aimed CP Ecosystem Approach an( biodiversity is fundamental to the roadmap will be fundamental to the roadmap tq
4, at developing ways toonserve the mandate of the 2007| to the ecosystem approach, and SC will | the ecosystem approach, the
biodiversity. NAFO, in general,| (LT) NAFO amended continue its work to support the i mpl ementation of
4.6.4 and the Scientific Council in Convention, the WG implementation of this roadmap. Issues of| main tool to conserve biodiversity.
particular, are also encouragec recommends that the FC| biodiversity, such as the definition of
#2,3 &4 | to formally determine the mandates the WGFMS | ecoregions, are currently being investigate
potential effects that areas VME to analyse, based | by the WGEAFM.
p. 108 closed to fishing are likely to on an overview provided

exert in terms of affecting
fishing, protecting habitats and
conseving biodiversity in the
NAFO Convention Area.

by the Secretariat, the
way other RFMOs
address the need to
conserve biodiversity as |
basis for discussions in
the FC on a possible
strategy for biodiversity.

Given the fact that the recommendation fr
the panel extends to the NAFO Conventio
Area, Scientific Council believes that
Contracting Parties, especially coastal
states, should be added to the list of
responsible bodies.
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19 NAFO6s effort s| FC/SC| See above See above
potential threat$o biodiversity
Chapter | in the Convention Area are (MT)
4, largely linked to the
management of relevant
46.4 fisheries and their likely
impacts. In this respect, NAFO
#2, p. 108| has not articulated arspecific
plans aimed at developing way
to conserve biodiversity. The
PRP sees the delopment of
such plans as a strategic
imperative for NAFO.
20 The PRP notes that NAFO has| SC See above See above
not yet attempted to formally
Chapter | determine the potential effects| (LT)
4, that areas closed to fishing are
likely to exert in terms of
4.6.4 affecting fishing, protecting
habitats and conserving
#3, p. 108| biodiversity in the Convention
Area. NAFO ingenerdand the
Scientific Council in particular,
are encouraged to consider sui
matters.
24 Recommends that the Fisherie] GC/F | The WG recommends Scientific Council has cooperated with the| Scientific Council continues to
Commission and the Scientific| C/SC/ | that GC submits the issu{ group conducting the peer review into catq cooperate with the panel, although
Chapter | Council promptly resolve any | CPs of catch discrepancy estimation methods of STACFIS, and will | found it was not in a position to
4, discrepancies between between STATLANT pleased to syport the group in the second | provide all the information requested
STATLANT 21A catch (ST) 21A catch estimates and| part of their work, examining the it.
44.1 estimates and those of those of STACFIS to an | discrepancy between the STACFIS and
STACEFIS, if possible, or at leas external peer review STATLANT figures. Documentation produced by the June
#4,p. 87 | provide some guidance on how process. SC meeting will be passed to the pan

they arise, including underlying
assumptions made and/or
consequences anticipated.

to assist in their interim progress
report. Given the problems in obtainin
a full set of STATLANT figures in
advance of the June SC meeting,
Scientific Council urges all caracting
parties to observe thé'May deadline
for provision of STATLANT 21A to the
Secretariat.
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25

Chapter
4,

4.5

#1, p. 96

Consideration should be given
on how dialogue between the
Scientific Council and the
Fisheries Commission could be
strengthenedyhile still
maintaining the intended
6philosophical
between them. The content of
any such dialogue should be
considered in terms of providin
both groups with the best
information available so that
decisions, or actions, are base|
on interpreable, unambiguous
and informed understanding.
The detailed recommendations
below outline two possible areg
to be considered in the interest
of improving the use of the
Scientific Cou
the Fisheries Commission.

These include

Tabular presetation of key
management decisions to be
taken rather than decisions
being obscured in other
documentation. This would
serve as a Ot a
and could extend the use of
standardized management
procedures by providing more
risk-based, or risikdeermined
scientific advice.

Developing consolidated
descriptions of the scientific
approaches models and
underlying assumptions used &
the Scientific Council. This
could be in th
manual outlining, with attached
lay explanations, the vatis
assessment being undertaken.

FC/SC

(ST

The WG recommends
that:

FC considers more
regular intersessional
meetings between
managers and scientists
for issues requiring
discussioné€.g.via
WebEXx or
teleconference),

A joint meeting of the FC|
and SC be éld at the
upcoming Annual
Meeting or as soon as
possible thereafter, to
discuss the appropriate
means to address,
amongst other issues,
broader implementation
of the PAF, updating the
framework for provision
of advice, updating the
template for the
presetation of advice
and recommendations,
and the improvement of
the process to develop
questions to the SC.

FC developsa framework
for the presentation of
key management
decisions.

Scientific Council notes that the
recommendations arising from the GC
WorkingGroup in response to this point ar
directed to the Fisheries Commission.
Scientific Council further notes the
Performance Assessn
that SC develop mor
documentation of concepts and methods,
and feels the creation of sl
documentation, for example a glossary of
key terms, would be beneficial.

Recognizinghe need for transparency,
further steps, such as the public archiving
assessment data, could be considered.

No comment.
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26

Chapter
4,

4.5

#7, p. 98

Suggests tha&tlAFO as a whole
may wish to reflect on thase,
and allocation, of its scientific
capacity from timeto time,
although the burden of scientifi
input appears to behared by all
NAFO Contracting Parties in
proportion totheir respective
fishery activities

FC/SC
/CPs
(MT)

The WG recommends thy
FC and SC analyse the
availability of and the
need for scientific
capacity and identifies
possibilities to extend
scientific expertise by
specific schemes (e.g.
scholarship, meeting
participation fundetc).

Scientifc Council supports this proposal,
but recognizes that such changes requireq
expand the capacity of SC to address
requests from FC will require financial
support from Contracting Parties, through
support of their oW
in NAFO adivities, and through increased
budgets of Scientific Council.

Scientific Council reiterates its positio
that such changes required to expang
the capacity of SC to address requesi
from FC will require financial support
from Contracting Parties, through
support of their
participation in NAFO activitis, and
through increased budgets of Scientif]
Council.

34

Chapter
7,

7.5

#2, p. 148

Highlights the point that, report
should be as succinct as
possible and confined to matte
of substance only to improve
documentation of meeting
outcomes. Technical tils can
be provided in appendices and
as far as possible reports shou
represent a distillation of
collective views, unless
otherwise decided for
controversial/high priority
subjects. Executive summaries
of key conclusions and
decisions should be prod if
possible.

All
bodies

(ST

The WG recommends
that all NAFO bodies
strive for clear and
succinct reporting as
recommended by the
review panel and that the
Secretariat provides
proper guidance to
rapporteurs and Chairs t
that end.

Scientific Councikdvice is given in
summary sheets at the start of SC report,
with technical details given in appendices
and research documents. In 2012, SC be
the process of revising the summary shee
to make the advice more prominent.

Scientific Council has takenegts to
reduce the length of its reports and to
make its advice more succinct and
advice sheets more clear. Work is
ongoing to this end.
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35 If the situation should evolve, | FC/SC| The WG recommends Quota allocation is not an issue for N/A
the PRP suggests that the abo that NAFO reconsider Scientific Council.
Chapter | Resolution conditions nyaneed | (LT) previous workundertaken
4, to be reviewed in respect of by the Working Group on
NAFO addressing all the the Allocation of Fishing
4.9 explicit provisions of UNFSA Rights to Contracting
Article 11 that need to be taker Parties of NAFO and
#3, p. 115] into account when allocating review the Resolution to
fishing opportunities to new Guide the Expectations ¢
Members. Future New Members
with Regard to Fishing
Opportunities in the
NAFO Regulatory Area
(NAFO GC Doc. 99/
should new members joif
the organization or new
fisheries come under
NAFO management.
Chapter | Urges the Scientific Council to| SC Scientific Council feels this recommendati{ A formal rulebased framework for
4,4.6.2 | review the current absence of should also be addressed to Fisheries implementation of the PA framework
any formally defined dedisn Commission. could be discussed by the joint-EC
rule(s) framework for the Working Group on Risk Based
application of the PAF. The See response to 11 Management
Panel notes that this gap may 740 above.
exacerbate perceived
differences between the
Scientific Council and Fisherieg
Commission. The Scientific
Council should also develop a
strategy to be used in applying
the PAF to new and explorator
fisheries specifically.
Chapter | Tabular presentation of key SC Scientific Council is taking steps to try to | Scientific Council feels that this
4,45 management decisions to be expand the risk based approach to advice| recommendation is somewhat unclea

taken rather than decisions
being obscured in other
documentation. The would
serve as a Ot a
and could extend the use of
standardized management
procedures by providing more

risk- based or risk determined

but the ability to do so will be limited in
some cases where data currently do not
allow the use of quantitative assessment
models.

due to its reference to management
decisions.

Tables of management options have
been requested by FC and work is
underway to present advice in this
format
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scientific advice.

Chapter | Devebping consolidated SC See response to @25 Scientfic Council will provide advice
4, 4.6.2 | descriptions of the scientific 960 above. in a revised format in 2013. It is hope
approaches, models and that this will be more accessible to lay
underlying assumptions used & As an outcome of the SISAM initiative whif readers.
the Scientific Council. This NAFO has been a partner in, Scientific
could be in th Council is cesponsoring the World
manual outlining, with attached Conference on Stock Assessment method
lay explanations, the various July 2013 and will consider the ressibf
assessment being undertaken. this initiative.
Chapter | Suggests that the extent to SC Scientific Council feels that this This matter will be addressed by the
4,45 which various reference points recommendation is best directed to the FQ joint SGFC Working Group on Risk
were being taken intaccount WGFMSi CPRS. Scientific Council could | Based Management
when stock recovery plans are take into account specific rebuilding plans
being considered should be and reference points when formulating
made much more explicit and advice on those where such plans are in
should be documented place.
alongside the PAF.
Chapter | Urges the Scientifi€ouncilto | SC Scientific Council has changed the way it | As discussed above, Scientific Counc
5,6.1 give careful consideration to provides advice to make the has taken steps to make its advice m

improving its explanation of
both the scientific processes it
follows and the conclusions an
results/advice it provides.

recommendation moggrominent. Work is
ongoing to investigate alternative ways of
presenting its advice.

accessible.




103 STACFEN 30 Mayl2 Jun 204

APPENDIX |. REPORT OF THE STANDING COMMITTEE ON FISHERIES ENVIRONMENT
(STACFEN)

Chair:Estelle Couture RapporteurGary Maillet

The Committee meet at tl8obeysSchool of Business (Unilever Lounge), Saint Mary's University, RoBbieSt.,

Halifax, NS, Caada,on 2and 12June 2Q4, to consider environmeintlated topics and report on various matters
referred to it by the Scientific Council. Representatives attended from Canada, Denmark (in respect of Greenland),
European Union (Genany, Portugaland Spail Russian Federation, USsad Japan.

Highlights of Climate and Environmental Conditions in the NAFO Convention Area for 2013

METEOROLOGICAL AND ICE CONDITIONS

|l

The North Atlantic Oscillation index (NAO), a key indicator of climate conditions over the Mdlethtic was
slightly negative in 2013 resulting in a decrease in arctic air outflow and a warming of winter air temperatures
over the previous year.

Annual air temperature over Newfoundland and Labrador remained above normal°@y (0.3 SD) at
Cartwrichtand0.7C ( 0. 8 SD) at St. Johnods.

Air temperature anomalies on the Scotian Shelf and adjacent offshore areas were positive at all sites ranging
from +0.1°C (Saint John) to +0.8°C (Sable Island).

Sea ice was below normal in the Northern Labrador Se&shall regions in January and February but above
normal in Northern Labrador Sea in March.

The annual sea ice extent on the NL Shelf remained below normal for the 18th consecutive year and decreased
slightly over 2012 conditions.

There were only 13 icebergietected south of 4Bl on the Northern Grand Bank in 2013, down from 499 in
2012 and substantially fewer than the 12810 mean of 767.

Ice coverage and volume on the Scotian Shelf were the 7th lowest in the 52 year long record while 2010, 2011
and 2012had the second to fourth lowest.

TEMPERATURE AND SALINITY CONDITIONS

1

Sea surface temperaturé3ST) in the Labrador Sea were-@C above normal during the winter and about
0.5°C above normal during the summer.

Winter time convection in 2013 reached to @00, which is significantly shallower than the 1400 m seen in the
previous year, although still deeper than in the years of reduced convective activity (e.g., 2007 and 2011).

Annual water column averaged temperature at Station 2%ootheasteNewfoundland was1.1 SD (0.4C)
above normal down from the record high of 2.7Q)Lin 2011.

Station 27 annual bottom temperatures (176 m) WwasSD(0.4°C)above normal, nearly identical to the 2012
value and a significant decrease frommbeord high of 3.4 SD1(3°C) in 2011.

The area of the cold intermediate layer (CIL) water massQx@®n the eastern NL She#flong standard
sections during the spring, summer and fall were below normal ranging from 0.7 to 1.5, 0.5 to 1.4 and 0.3 to 0.9
SD, respectively.



STACFEN 30 May-12 Jun 204 104

Spring bottom temperatures in NAFO Div. 3P ranged from 0.4 to 1.1 SD above normal in 2013 and in Div.
3LNO they ranged from 0.8 to 1.3 SD above normal, a moderate decreased over 2012 conditions.

Autumn bottom temperatures in 2J, 3K and 3LNO were above norma| By and 1.8 SD in 2011, 1.1, 1.2
and 0.2 SD in 2012 and 0.8, 0.5 and 0.1 SD in 2013, respectively, a significant decrease in the past 2 years.

A composite climate index derived from 26 meteorologicalsand ocean temperature and salinity time series
for the NL region show a declining trend since the peak in 2010, however the index still indicates warmer than
normal (18 warmest in 64 years) conditions throughout the region.

A composite climate index derived from 18 selected temperature time $arilse Scotian Shelf region
averaged +0.9 standard deviations (SD) making 2013 the eight warmest year in the last 45 years.

Bottom temperature anomalies in NAFO areas 4Vn, 4Vs, 4W, 4X were +0.2°C (+0.5 SD), +0.8°C (+1.1 SD),
+0.6°C (+0.8 SD), and +1.0°G 1.5 SD) respectively.

The volume of the CIL on the Scotian Shelf, defined as waters with temperati@&sweé below normal by
0.4 SD, an increase from the smallest volume in the 44 years of surveys that occurred the previous year.

Stratification on theScotian Shelf strengthened slightly compared to 2012 and was the third strongest since
1950.

BIOLOGICAL AND CHEMICAL CONDITIONS

il

Nitrate inventories in both the upper and lower watumn remained below normal along sections crossing
the LabradoiNewfoundand Shelf (2J, 3K) and Grand Bank (3LNO, 3M).

Nitrate inventories were near normal to above normal across the northwest Gulf of St. Lawrence and generally
mixed along the Scotian Shelf (Subarea 4) sections and fixed stations in 2013.

The chlorophylla inventories inferred from the seasonal surveys were predominately below normal along
several sections, particularly in the northern Subareas (2J to 3L) and Gulf of St. Lawrence (4ST) in 2013.

Satellite remote ocean colour imagery, which provides lacgde gnoptic information on the distribution of
surface chlorophylla, indicated lower biomass and weaker spring blooms over the NW Atlantic in 2013
consistent with seasonal surveys.

The peak and initiation timing of the spring bloom was generally close toahdhmughout the northern
Subareas and into the Gulf of St. Lawrence, but shifted substantially to earlier and longer duration over the
western Scotian Shelf (4X) in 2013.

The zooplankton abundance anomalies for small grazing copepods were generallg pwsit much of the
survey area with the highest abundance levels observed over the northern Subareas from 3K to 3LNO in 2013.

The abundance anomalies for large grazing copepods were near to slightly above normal along the northern
Subareas (2J, 3K) in ntrast to a clear declining trend through the Gulf of St. Lawrence down to the eastern
Scotian Shelf (Subarea 4) followed by mixed conditions further south in 2013.

Reduction in total copepod taxa (dominant taxa) characterized the Gulf of St. Lawremuesamd the Scotian
Shelf sections and fixed stations while positive anomalies in abundance were observed for the northeast
Newfoundland Shelf and Grand Bank Subareas in 2013.
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1 The noncopepod taxa, consisting of carnivorous zooplankton, gelatinous inrsgepand meroplankton,
showed substantial positive anomalies extending from 3K with a declining trend southwards across the Gulf of
St. Lawrence and Scotian Shelf sections in 2013.

1. Opening
The Chair opened the meeting by welcoming participants to this2DiMeeting of STACFEN.

The Committee adopted the agenda and discussed the work plan and noted the following documents would be
reviewed: SCRDoc. 14/01, 14/04, 14/084/1Q 14/11, 14/8B, 14/14, 14/15.

2. Appointment of Rapporteur

Gary Maillet(Canada) was appointed rapporteur.

3. Adoption of the Agenda

The provisional agenda was adopted with no further modifications.
4. Review of Recommendations in 2013

STACFEN recommendedSecretariatsupport for one invited speaker to address emerging environmental issues
and concerns for the NAFO Convention Area during the Annual June Meeting

STATUS: An invited speakemwas supported in 2014 along with one interdisciplinary presentatiophysical
oceanographic modelling that contributed to habitat suitability models for sea pens and sponges.

5. Invited Speaker
The Chair introduced this yésiinvited speakedr. Nancy Shackell

The following is @ abstract o fpresdéntationen8tlechfigvhkich | etodiosnically and ecologically
important species are vulnerable to projected warming on the Scotian Shelf, Cariada?

The Govenment of Canada has committed niRederal departments to address and develop climate change
adaptation programs. In 2011,sFher i es and Oceans Canada (DFO) initia
Adaptation Services Programd (ACCASP) to further devel
assess the risk to the -duartlingthe ocgaand dceaD if@dtiractunmaMridlasede of s a
assessment of climate change impacts in the Atlantic Large Aquatic basin allowed identification of key gaps in
knowledge (e.g. acidification effects on biological systems) and imminent risks (e-lgvekaise prgections

necessitate close attention to DFO coastal infrastructure and how it is maintained and/or rebuilt). A key part of
ACCASP is the devel opment of adaptation Atoolso that w
changing climateOne example is a specilevel vulnerability assessment that gauges which species are vulnerable

to warming on the Scotian Shelf. Preliminary results suggest that various/atgd species are vulnerable but that

the impact of warming must be considerethtive to the much greater impact of ceamploitation. Overexploited

populations are much less resilient to climate change-@efieding the resilience of commercial populations is an
effective way to ful fildl D F @ disheriesanra dhangieg clinfate.s ust ai nabl e

The invited lecture presented by Dr. Shackell was well received by Scientific Council and stimulated discussion on
the benefits and different strategies to integrate environmental information into stock assessmeneAafium
guestions addressed the confidence in using environmental information in the assessments of various stocks. There
is some precedence in use of key environmental drivers such as thermal habitat indices in assessments of shrimp and
snow crab along wiit stock projections based on these data. This approach has been more difficult to apply in a
generalized way for a large number of stocks that are widelgibditked across the NRA that experiermeader

thermal habitats. Further integration of environtaéinformation into stock assessments is warranted based on
climate change projections based on implied warming scenarios and other emerging issues such as biogeochemical
conditions (e.g. ocean acidification).
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6. Oceanography and Science Data (OSIReport for 2013 (SCR Doc. 14/15

Since 1975, MEDSthen ISDM,now Oceanography and Science Data (OSias been the regional environmental
data centre for ICNAF and subsequently NAFO and as such is required to provide an inventory of all environmental
data collected annually by contracting countries of NAFO within the conventionfareaiew ofthe OSD Report

for 2013 was provided iBCR Doc. 1415 but no representative from OSD was available to present the r&iot.

is the Regional Environmental Data Center NAFO andis required to provide an annual inventory of
environmental data collected in the R@ regulatory area to the NAP Standing Committee on Fisheries
Environment(STACFEN). In order foOSDto carry out its responsibility of reporting to the Scientific Council, the
Designated National Regsentativesre requested to provideSD with all maine environmental data collected in

the Northwest Atlantic for the preding years. Provision of a meaningful report to the Council for itstimg in
Junerequired the submission ©@SD of a completed oceanographic inventory form for data colldat@d13, and
oceanographic data pertinent to the NAFO area, for all statiangigel in the year prior to 2013The data of
highest priority are those from the standard sections and stdtiwestories and maps of physical oceanographic
observations such axean profiles, surface thermosalinographs, drifting buoys, currents, waves, tides and water
level measurenrgs for the calendar year 2048e included. This report will also provide an update on dit&iD
adivities during 2013.

Data that have been foatted and archived at OSD are available to all members on request. Requests can be made
by telephone (613) 996065, by email to isdmgdsi@dfempo.gc.ca, by completing an dine order form on the

OSD web site at http://http://www.meddmm.dfempo.gc.casdmgdsi/requestommande/formeng.asp or by

writing to Services, Oceanography and Scientific Data (OSD), Fisheries and Oceans Canada, 12th Floor, 200 Kent
St., Ottawa, Ont. Canada K1A OE®6.

Highlights of Oceanography and Science Data (OSrmerly ISDM and MEDS) Report for 2013

The following is the inventory of oceanographic data obtained by |8Dihg 2013 (numbers in brackets refers to
counts in 2012):

1 Reattime temperature and/or salinity datllected and processed in 201®al 317726 (342058) stations
1 Delayedmode temperature and/or salinity profiles collected and processed int@@il 797 2834) stations

1 Delayedmode temperature and/or salinpiyofiles collected prior to 2013 and processed in 20dtal 10174
(7373) stations

1 Nearsurface underway temperature andvalinity data collected in 201&tal 16798(3133) stations
9 Drifting Buoys in the NAFO Area in 2013 otal 335722 (457156) messages frotd7 208) buoys
1 BIO Current meters mvered in 2013 and processed; total &imaents

1 BIO Current meters recover&u 2013 but not yet processed; total 26 instruments

1 Wawve Buoys in the NAFO Area in 20123 Environmen Canada meteorological buoys\Wave Instruments
from the QOil and Gas industry

1 Tide and water levalata in theNAFO Area in 2013;dtal of50 (26) tide gauges
1 During 2013 Argo Canada acquired and deployedArgo profilers in the NAFO region

7. Results of Ocean Climate and Physical, Biological and Chemical Oceanographic Studies in the NAFO
Convention Area

A key indicator of ocean climate conditions, the North Atlantic Oscillation (NAO) index, returned to a weak
negative phase in 2013 and as a result arctic air outflow to the Northwest Atlantic during the winter decreased over
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the previous year. This appears to dagsulted in an increase in winter air temperatures over much of the North
Atlantic causing a continuation of less dea than normal on the NL Shelf.

Subareas0 and 1. A review of meteorological, sea ice and hydrographic conditions in West Greenl2biBiwas
presented i8CR Doc. 1401 and 14/04

The annual sea surface temperature (NOAA Ol SST) anomalies for 2013 indicate positive anomalies of the SST in
the Northwestern Atlantic and around Greenlahie time series of midune temperatures on top Fylla Bank

show temperatures 0.5°C above average conditions in 2013 and average salinities. The normalzethcear
salinity index and the presence of Polar Water were normal in 2013. The presence of Irminger Water in the West
Greenland waters wasdhi in 2013. Pure Irminger Water (waters of Atlantic origin) could be traced north to the
Paamiut section and modified Irminger Water further north to the Sisimiut set¢iimnever, at the three
southernmost sections, the pure Irminger Water does not oasupyge a volume as in recent years. It has to a large
extent been replaced by modified Irminger Wakercontrast, mean (40600 m) temperature and salinity were still

very high over the Southwest Greenland shelf break north of Fylla Bank and ifliskioeBay region.

The hydrographic conditions monitored at two oceanographic NAFO/ICES sections, which span across the western
shelf and continental slope of Greenland near Cape Desolation and Fyllas Bank. In 2013, the temperature and
salinity of the Irmimger Sea Water component of the West Greenland Current at Cape Desolation Station 3 was
5.84°C and 34.97, which was 0.12°C and 0.05 above thetdsmgmean (1982010), respectivelyThe properties

of the North Atlantic Deep Water in the deep boundaryenirwest of Greenland are monitored at 2000 m depth at

Cap Desolation Station 3. Between 2012 and 2013, the temperature and salinity decreased, but were 0.08°C and 0.01
above the longerm mean. The water properties between 0 and 50 m depth at FyllasSEsiok 4 are used to

monitor the variability of the fresh Polar Water component of the West Greenland current. In 2013, the temperature
of this water mass was 0.37°C below the lbaign mean and the salinity was 0.45 below its lmrgn mean,
respectively

Subareas 1 and 2A review of air temperatures and sea surface temperature conditions over the Labrador Sea
2013was presented iI8CR Doc. 1411

The NCEP reanalysis of surface air temperature indicated above normal conditions with an anomaly ranging
between 3 7°C above normal in the Labrador Sea during the winter period; about 0.5°C above normal for the most
of Labrador Sea during the spring; approximately.®°C above normal for the summer period; with an anomaly of

-2 7 0.5°C during the fall péod. The negative anomalies were mostly in the Baffin Bay/Davis Strait area north of

the Labrador Sea, and the central and eastern portion of Labrador Sea region had mostly positive anomalies, though
the magnitudes of the anomalies are relatively smah. Sirface temperature (SST) anomalies in the Labrador Sea
followed the pattern observed in the air temperature: positive (1 to 6°C) in the winter and positive (about 0.5°C) in
the summer. The Labrador Shelf ice concentration was below normal in JandaMaach of 2013 (reference

period: 19792000), while in February 2013, the ice concentration was higher than normal for the northwestern part
of Labrador Shelf. Winter time convection in 2013 reached to 1000 m, which is significantly shallower than the
1400 m seen in the previous year, although still deeper than in the years of reduced convective activity (e.g., 2007
and 2011). The 1000500 m layer of the central Labrador Sea has been gradually warming since 2012. Under the
warming trend, the winter ice #nt has also decreased on the Labrador shelf. Increasing TIC and decreasing pH
react as predicted by absorbing the excess anthropogenic atmospheric CO2. When the ice extent on the shelves
decreases, phytoplankton blooms occur earlier. In addition, blammshe shelves, which occur following
stratification caused by iemelt, generally occur earlier than those in the central basin, where stratification is more
the result of surface warming. Despite an increase in the magnitude of the spring bloomsserdugedeover the

year the chlorophylh biomass has tended to decline. The earlier and more intense production in the spring is
certainly beneficial for th€alanusspp younger stages but the overall annual average decrease in chlorophyll could
also be rdécted in a decrease in total annual copepod abundance.

Subareas 2 and 3A description of environmental information collected in the Newfoundland and Labrador (NL)
Region during 2018vas presented iSCR Doc. 14/10andSCSDoc. 1406 and 1414.

Annually, air temperatures decreased over 2012 but remained above therdongean in southern Labrador by 0.5
SD (0.7C at Cartwright) and Newfoundland by 0.8 SD (€7 at St The Jirdeh sed ise)extent on the NL
Shelf remained below normal (1.5 SD) fbe 18' consecutive year, a decreased of 0.6 SD over 22 result of
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these and other factors, local water temperatures remained above normal in most areas in 2013 but showed a
decrease over 2012012 valuesAverage sea surface temperatures on theSNelf decreased from 1.6 SD above
normal in 2012 to about 0.4 SD above normal in 2013 and near shore at Station 27 they @ef&.@.3D) above

normal, similar to 2012. Bottom temperatures at Station 27 were 1 SOCjGathove normal, nearly identical t

2012 valuesSpring bottom temperatures in NAFO Div. 3P ranged from 0.4 to 1.1 SD above normal in 2013 down
from near +2 SD in 2011 and in 3LNO they ranged from 0.8 to 1.3 SD above normal, a moderate decrease over the
previous two yeard=all bottom tempratures in 2J, 3K and 3LNO decreased from 2, 2.7 and 1.8 SD above normal

in 2011 to 1.1, 1.2 and 0.2 SD above normal in 2012 afd8{00.5 and 0.1 above normal in 20i&spectively, a
significant decrease in the past 2 yedise area of the cold interediate layer (CIL) water mass with temperatures

<0 C along standard sections on the NL Shelf during the spring, summer and fall were below normal ranging from
0.7t01.5,0.5t0 1.4 and 0.3 to 0.9 SD, respectively, implying a continuation of less ¢bldasethan normal. In

general, most environmental indices show a continuation of a warmer than normal trend throughout the area. During
the past 2 years however, temperatures have decreased from the record warm conditions Afca@idosite

climate irdex derived from 27 meteorological, ice and ocean temperature and salinity time series declinét from 8
highest in 2012 to the Thighest in the 64 year time series in 2013.

An investigation of théiological and chemical oceanographic conditions inasehs 2 to 5 in 2013 was presented
in SCRDoc. 14/14andSCSDoc. 1414.

Biological and chemical variables collected in 2013 from coastal high frequency monitoring statiorsnregshi
oceanographic transects, and ships of opportunity ranging from the Lailedfoundland and Grand Banks Shelf
(Subareas 2 and 3), extendingsivento the Gulf of St. Lawrence (Subarea 4) and further south along the Scotian
Shelf and the Bay of Fundy (Subarea 4) and into the Gulf of Maine (Subarea 5) are presented and referenced to
previous information from earlier periods when available. Weerethe interannual variations in inventories of
nitrate, chlorophylla and indices of the spring bloom inferred from satellite ocean colour imagery, as well as the
abundance of major functional taxa of zooplankton collected as part of the 2013 AtlartiMzaoitoring Program
(AZMP). In general, nitrate inventories in both the upper and lower vealemn continue to remain below normal

along the northern transects across the Labrblgavfoundland Shelf and Grand Bank while levels are near normal

to above gerage across the northwest Gulf of St. Lawrence and generally mixed along the Scotian Shelf transects
and fixed stations in 2013. The chlorophglinventories inferred from the seasonal AZMP oceanographic surveys
were predominately below normal over tharious transects, particularly in the northern Subareas (2J to 3L) and
Gulf of St. Lawrence (4ST) in 2013. Satellite remote ocean colour imagery, which providesdalgeynoptic
information on the distribution of surface chloroptgjindicated lowetbiomass and weaker spring blooms over the

NW Atlantic in 2013 consistent with the AZMP seasonal survéy® peak and initiation timing of the spring

bloom was generally close to normal throughout the northern Subareas into the Gulf of St. Lawrertdéidaut, s
substantially to earlier and longer duration over the western Scotian Shelf (4X) inT2@&l8bundance anomalies

for the different functional zooplankton taxa showed some clear spatial gradients inT2@lZooplankton
abundance anomalies for singtazing copepods were generally positive over much of the survey area with the
highest abundance levels observed over the northern Subareas from 3K to Bié&N@bundance anomalies for

large grazing copepods were near to slightly above normal alongottigerm Subareas in contrast to a clear
declining trend through the Gulf of St. Lawrence down to the eastern Scotian Shelf followed by mixed conditions
further southReduction in total copepod taxa characterized the Gulf of St. Lawrence and most afttae Shelf
transects and fixed stations while positive anomalies in abundance were observed for the northeast Newfoundland
Shelf and Grand Bank SubareaBhe noncopepod taxa, principally carnivorous zooplankton, gelatinous
invertebrates, and meroplankioshowed substantial positive anomalies extending from 3K with a declining trend
southwards across the Gulf of St. Lawrence and Scotian Shelf transects.

Subarea 4 A description of environmental information collected on the Scotian Shelf and in theneastéiof
Maine and adjacent offshoaeeas during 201®&as presented iSCR Doc.14/13.

A review of the 2013 physical oceanographic conditions on the Scotian Shelf and in the eastern Gulf of Maine and
adjacent offshore areas indicates that above nomwnalitions prevailed. The climate index, a composite of 18 selected,
normalized time seriesiveraged +0.9 standard deviations (SD) making 2013 the eight warmest year in the last 45
years. The anomalies did not show a strong spadigtion. Bottom tempatures were above normal with anomalies

for NAFO areas 4Vn, 4Vs, 4W, 4X of +0.2°C (+0.5 SD), +0.8°C (+1.1 SD), +0.6°C (+0.8 SD), and +1.0°C (+1.5 SD)
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respectively. Compared to 2012, bottom temperatures decreased in areas 4Vn, 4Vs, 4W and 4X by.R.an6.5, 1
1.1°C.

Subarea 5 and 6Unfortunatelya report orBubareas 5 and 6 is not available this year.
8. Interdisciplinary Studies

An important role of STACFEN, in addition to providing climaead environmentasummaries for the NAFO
Convention Area, i40 determine the response of fish and invertebrate stocks to the changes in the physical and
biological oceanographic environment. It is felt that a greater emphasis should be placed on these activities with
STACFEN and the committee recommeritlat furher studies be directed towatdtegration of environmental
information with changes in the distribution and abundance of resource populations.

The followinginterdisciplinary studies were presentddhe June 201Mleetingalong with relevant abstracts

fiPhysical oceanographic conditions on the Newfoundland Shelf / Flemish Cap from a model perspective (1990
2012p. Aut hor s: Z. Wang and B. Greenan

The model results from 1990 to 2012 are presented for the Newfoundland Shelf and adjacent ocean in fpder to he
better understand physical oceanographic conditions in the region. The model used in this report is a 1/12 degree
North Atlantic model developed at Bedford Institute of Oceanography. The model is driven by CORE (Common
Oceanice Reference Experimentapd NCEP (National Centers for Environmental Prediction) surface forcing for

the 19962007 and 2002012 periods, respectively. The comparison between modeled mean states and observations
demonstrates that the model does a good job of depicting oceariograpdiitions in the regiorDver the period of

the study, there is a general warming trend for the sea surface temperature and bottom temperature for the
Newfoundland Shelf and Flemish Cap regions. The model estimates a warming trend°dE/0y@ar forboth SST

and bottom temperature for the Newfoundland Shelf region, and trends Sf@.§&ar for SST and 0.005C/ year

for bottom temperature for the Flemish Cap region. We note that the model probably underestimates the trend for
the Newfoundland S#f. The mean transports through Flemish Pass and over Flemish Cap are 7.4 Sv and 0.3 Sv,
respectively.

9. An Update of the On-Line Annual Ocean Climateand Environmental Status Summary for the NAFO
Convention Area

In 2003 STACFEN began production of an annual climate status report to describe environmental conditions during
the previous year. This wdlmsedannual summary for the NAFO area includes an overview that summarizes the
overall general climate changes thie previous year and a regional overview that provided climate indices from
each of the Subarea3he climate summary is updated by the NAR®cretariaton an annual basis with
contributions from each contracting country. Information for 2013 will be neadédable from Subareal, West
Greenland , Subareas3? Grand Banks and Labrador Sea / Shelf , Subar&asdotian Shelf and Gulf of Maine ,

and Subareas-6, Georges Ban&nd Gulf of Maine.

10. The Formulation of Recommendations Based on Environmemi Conditions

STACFEN recommendsthat consideration of support for one invited speaker to address emerging issues and
concerns for the NAFO Convention Area during the June Meeting

11. National Representatives

Currently, the National Representatives fgidiographic data submissions :afe Valdes (Cuba)S. Demargerie
(Canady E. Buch(Denmark),J-C Mahé,(France, F. Nast{Germany) Vacant (Japan), H. Sagen (Norway), J. Janusz
(Poland),Vacant (Portugal) M. J. Garcia(Spain), L. J. Rickards (United Kingdom), aidJ. Schnebel@USA,; retired;
temporary USAcontact P, Fratantoni). B.F. Prischepa from Russia was replaced by K.V. Drevetniak

The Secretariat will contact the countries where there are currently no N&g&pra@sentatives in order to fill these
positions.
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12. Other Matters

The Chair raised the issue of the integration of STACFEN and the Working Group on Ecosystem Science
Assessment (WGESA). Although the Committee supported this integration on priftdpl®o soorto put it into

practice The main issue lies with the fact that the two groups currently have two different\WWBESSA is a

working group that focuses on the development of an ecosystem approach for fisheries management while
STACFEN is oprational and proviesadvice on the environment. Logistiéssues were also raised.

Although it may too soon to integrate the two groups, thehzirs of WGESA took this opportunity to indicate that
the participation of oceanographers in WGESA wouléxteemely valuable and invited them to the future meetings
of WGESA.

13. Adjournment

Upon completing the agenda, the Chair thanked the STACFEN merfuretiseir excellent contributionsthe
Secretariat and the rapporteur for their support and contnifsut8pecial thanksvere againgiven to the invited
speakeDr. Nancy Shackell (Bedford Institute of Oceanography, Dartmouth, NS, Canada), and contributions to the
interdisciplinary session geliang Wang

The meeting waadjourned at 15:00 on 2 June 2014.
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APPENDIX Il. REPORT OF THE STANDING COMM ITTEE ON PUBLICATION S (STACPUB)
Chair: Margaret Treble Rapporteur: Alexis Pacey

The Committee met attteobey School of Busi n&@KRobee St. HalifaxNSMaamagad s Uni v
on the31 Mayand x June 204, to consider publicaticrelated topics and report on various matters referred to it by

the Scientific Council. Representatives attended from Canada, Denmark (in respect of Faroe Islands and Greenland),
EuropeanUnion (Spain, Portugal), Russidfederation Japan and the United States of America. The Scientific

Council Coordinator was in attendance as were other members of the Secretariat staff.

1. Opening

The Chair opened the meeting at3®hours by welcoming the participants.
2. Appointment of Rapporteur

Alexis Pacey (NAFO Secretariat) was appointed rapporteur.

3. Adoption of Agenda

The Agenda as given in the Provisional Agenda distributed prior to the meeting was adopted with the addition of
items &) Access to documents on the NAFO wehst® Gadoid Symposium, St. Andrews, NB&c) Future of the
Journal of the Northwest Atlantic Fishery Science

4, Review ofRecommendationsn 2013

STACPUB recommended that the Scientific Council Reports be available-love only. Print copies will be
availableon request in a spirabound format.

STATUS: This has been don20 copies were made.

STACPUBrecommenced thatthe Secretariat compile information regarding the timelines from article submission
to publication and present the data to Scientific Counciluine 2014

STATUS: An analysis of the JINAFS timeline was presented with a figure showing the timelines of each step of the
publication progress. STACPUB indicated that it compares favourably to other journals, includifgrdfiigh
journals and was cortgred acceptable.

STACPUBrecommendedthatthe Summary Sheets be made more easily accessible on the website.
STATUS: A new one page format was created and is available on the NAFO website.

STACPUBrecommenced thatthe new design for the cover be implemeérite regular issues of the Journal and
the current Journal cover design be used for special symposia editions with a unique picture chosen to reflect the
theme of the meeting

STATUS: This has been implemented with a hew cover for Vol. 45 2013.

STACPUBrecommencbd thatthe Coral and Sponge Guides be updated to include the additional VME species that
are listed in the CEM

STATUS: No Progress. The Secretarggiproached a centific Council member with expertise in this area,
however, they did not have any photds/ME species other than corals and sponges.

STACPUB was informed that there may be sampling opportunities on research surveys or other benthic research
programs that could provddsome of the photos required. Ideally these images would depict the species as the
observers would see them (i.e. on the deck) and not necessagily. High resolution images are also required in

order to give the highest quality possible for the nexiee guides. It was suggested that the Working Group on
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Ecosystem Science and Assessment (WGESA) look into this matter at the upcoming meeting in autumn 2014. In
addition, the Secretariat will look into contacting international species experts on tteés, mg.the Smithsonian
InstitutionandThe Encyclopedia of Life

5. Review of Publications
a) Annual Summary
i) Journal of Northwest Atlantic Fishery Science (JNAFS)

Volume 45,Regular issué 150 copies were printed in December 2023.CDs were maal A total of four articles
(69 pages) were published. The small number of pages is a concern given that this is the bare minimum required for
printing purposes. (See also item 6c¢)

Volume 45,Regular issud A total of five papers have been submitted foblication, one has been published
(online), three are in the review process and one MS was rejected.

ii) NAFO Scientific Council Studies

Studies No. 45 (201PAFO Research Vessel StdpkStock Surveys Summary 202010
Studies No. 46 (2014 rotocols of the EU bottom trawl survey of Flemish Cap.

iii) NAFO Scientific Council Reports

The NAFO Scientific Council Reports 2013 (Redbook) was produced in January 2014. Twenty copies have been
printed and coibound.

iv) Progress report of meeting documentation CD

STACPUB was informed that approximately 40 copies of the Meeting Documentation CD 2013 were produced. The
CD contains:

GC/FC Proceedings 123
GC/FC Reports Sep 13
SC Reports 2013

NAFO Convention
NCEM 2014

Rules of Procedure
Annual Report 2013

=A =4 =4 -4 4 -8 -

v) ASFA

Most science publications and documents have been submitted to ASFA as of April 30, 2014. This Teudes
Journal of the Northwest Atlantic FisherjeSC Reports, SC Studies and B€search Documents for 2013. Any
documents not yet submitted will be uploaded to ASFA once they are published online.

vi) SCR Documents

In the last couple of years there has been a trend of assigning SCR Document numbeexisierdror unfinished
docurrents in order that they may be referred to in the meeting report. In some cases, despite reminders from the
Secretariat, the documents have not been submitted in time for the publication a&titdiSCouncil Reports and

some have been delayed by asgas a year. STACPUB discussed the need to revise the guidelines (NAFO, 2010)
for the presentation of SCR Documents.

STACPUBrecommendghat in order forauthorsto receive an SCR number theyistsubmita Title, Author and
Abstract or Description of thdocument.


http://www.nafo.int/publications/studies/stud45.html
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6. Other Matters
a) Access to documents on the NAFO website

Some STACPUB members have found it difficult to find certain documents and sections of the meeting report on
the NAFO website. The Frames system that the website is using limgeahzh functions and ability to provide

links directly to sections of reports, documents and Journal articles. The Secretariat recognizes this limitation and is
aware of the need to update to a newer system.

A package from Google was recently purchasedassist with searching NAFO and ICNAF documents and
publications. The new search function was presented to SC and it will be fully operational later this year.

It was also suggested that links to certain web pages and documents could be made mava thsitiemepage.

STACPUB was briefly introduced to an approach used by ICES to provide popular advice on their website and a
suggestion was made that NAFO might consider doing something similar in the future.

STACPUBrecommendsthat an excerpt fromthe Scéntific Council meeting report that contaitise advice and
answers to the iBheriesCommissiorand coastal states requedis prepared and placed in a prominent place on
the public website for easy accessibility.

STACPUBrecommendsthat theSecretariat work omproviding direct links to key paged the NAFO website and
continue to provideasier access to documents and other informaBdrACPUB asked that these tasks be given a
high priority by the Secretariat

b) ICES/NAFO Gadoid Symposium St. Andrews, NB, Canadd Oct 1518 2013

Participants at the Gadoid Symposium (St. Andrews Gl#hadal15-18 Oct 2013) had discussed the possibility of
publishing meeting abstract and summaries of theme sessions in the NAFO Studies Series. STACPURaagreed
this would be a good idea, if the conveners are still interested in pursuing this idea.

c) Future of INAFS

Over the last 46 years the number of papers published in the JNAFS has been dropping, varying from 4 to 11 per
volume. In 2013t wasclose to the minimum number of pages required for binding. This low volume affects the
quality and reputation of thdmurnal and it has been suggested that perhaps it is time to consider the budget savings
that could be achieved if thinurnal were cancete The question posed for discussion was: Doegdhmal still

have value?

A number of people commented on the value of keepingldhenal. JNAFS is a specialized/niche journal that
provides opportunities for scientists, both within and outside NAge@ntific Council, to submit articles of
relevance to the Northwest Atlantic context and the work of NAE@r&fic Council. These papers may not be
accepted by high volume/high profile journals. Thernal has typically gone through cycles, wittriods when
the number of submissions have been low. Also, INAFS publishes NgiE@ific Council symposa papers and it
has been several years since NAREeStific Council has hosted a symposium.

STACPUB discussed options that could be consideregldiace the cost of publishing INAFS. For example a move
to online publication would eliminate the need to print and mail out paper copies. The Secretariat noted that the cost
of printing and mailing dournal volume that contains®papers was relativegmall.

The following were some suggestions to improve thdir@presence of the journal:

1 Promote thelournal using social media, such as Twitter, Facebook or Linkedin.

1 Include a link on the home page of the NAFO webgite\.nafo.int) that includes a picture of the cover.

1 Eliminate the framesets and improve the structure of the journal so that it can be more accessible with its links.
(This is in progress)


http://www.nafo.int/
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It was decided that Vol. 46 would be printed as in the @adtSTACPUB would reisit the issue next year.
STACPUBrecommendsthat theNAFO Secretariainvestigate options to promotiee Journal using social media.

STACPUB recommendsthat theNAFO Secretariat improve thasibility of the Journal by placing a prominent
link directlyon the NAFO websites homepage.

7. Adjournment

The Chair thanked the participants for their valuable contributions, the rapporteur for taking the minutes and the
Secretariat for their support. The meeting was adjaliet®330hours onl2 June 2013.
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APPENDIX lll. REPORT OF THE STANDING COMM ITTEE ON RESEARCH CO ORDINATION (STACREC)
Chair:Kathy Sosebee Rapporteur: Barbara Marshall

The Committee met aheSobey School of Business, Sai ntonkaausy 6s Unii
occasions throughout the meetitmy discuss matters pertaining to statistics and research referred to he by t
Scientific Council. Representatives attended from Canada, Denmark (Greenland), Eutdp&sm (Germany,

Portugal and Spain), France (in respect of St. Pierre et Miquelon), Japan, Russian Federation asdatbsted
America.The Scientific Council Cardinator and other members of the Secretariat were in attendance.

1. Opening

The Chair opened the meeting 00 hours on31 May 2014, welcomed all the participants and thanked the
Secretariat for providing support for the meetiipe Committee also met on 04 June 2014 to review unfinished
agenda items. The report was reviewed 2dune.

2. Appointment of Rapporteur
Barbara Marshall was appointed as rapporteur.
3. Review of Recommendations in 2L

The Secr et ar stimating fishirgeffor in thélAFO RdgulatoryArea using vessel monitoring system
datad STACREC found this work to be a useful contribution to the understanding of variation in catches and
recommendsthatthe Secretariat continue to develop this work byrporating target species and making the data
available via a web extraction tool.

STATUS: The NAFO Secretariat continues to analyze Vessel Transmitted Information (VTI) and data from VMS.
4. Fishery Statistics

a) Progress report on Secretariat activitiesn 2013/2014

i) STATLANT 21A and 21B

In accordance with Rule 4.4 of the Rules of Procedure of the Scientific Council, as amended by Scientific Council in
June 2006, the deadline dates for this year G&Gsdingubmi ssi
year are 1 May and 31 August, respectiv@lize Secretariat produced a compilation of the countries that have
submitted to STATLANT and made this available to the meeting (Tigble
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TABLE 1. Dates of receipt of STATLANT 21A and 21B reports for 2@D13 up to 1 June 2014.

116

Country/Componen STATLANT 21A (deadline, 1 May) STALANT 21B (deadline 31 August)
2011 2012 2013 2011 2012 2013
CAN-CA 24 Apr 12 21 May 13 30 Apr 14 21 May 12
CAN-M
CAN-SF 14 May 12 | 21 Apr 13
CAN-G 29 Apr 12 | 9 May 13
CAN-N 30 Mar 12 30 Apr 13 30 Apr 14 6 Sep 12
CAN-Q 19 Jun 12
CUB 4 May 12 7 May 13
E/BUL 21 May 21 May
13(NF) 13(NF)
E/EST 17 May 12 2 May 13 22 May 14 2 Sep 12
(revised 6
Jun 13)
E/DNK 18 May 12 17 May 13 21 Aug 12
E/FRA-M 21 May 12 4 Jun 13 22 May 14
E/DEU 26 Apr 12 28 May 13 28 Apr 14 7 Jul 12
E/LVA 17 May 12 22 Apr 13 DNF 24 Aug 12
E/LTU 2 May 12 27 May 13 DNF 31 Aug 12
E/POL 26 Apr 12 DNF 26 Apr 12
(no fishing) (no fishing)
E/PRT 8 May 12 23 Apr 13 22 May 14 14 Nov 12
(revised 29
May 12)
E/ESP 30 May 12 28 May 13 | 22 May 14 3 Sep 12
(revised 29
May 13)
E/GBR 26 Apr 12 8 May 13 23 May 14
FRO 30 Apr 12 2Jun 13 27 Aug 12
GRL 19 Apr 12 30 Apr 13 5 May 14 6 Sep 12
ISL 31 May 12 | 23 May13 | 23 May14 | 20 Aug 12
(NF)
JPN 25 Apr 12 26 Apr 13 25 Apr 12 26 Apr 13
(no fishing) (NF) (no fishing) (NF)
KOR
NOR 27 Apr 12 30 Apr 13 22 May 14 2 Sep 12
RUS 29 Apr 12 21 May 13 | 12 May 14 6 Sep 12
USA 21 May 12 | 21 May 13 | 29May 14
FRA-SP 14 May 12 | 21 May 13 24 Aug 12

UKR
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5. Research Activities
a) Biological Sampling
i) Report on activities in 203/2014

STACREC reviewed the list of Biological Sampling Data 213 (SCS Doc. 14/08) praped by the Secretariat
and noted that any updates will be inserted during the summer, prior to finalizing the SCS Document which will be
finalizedfor the September 2@IMeeting.

if) Report by National Representatives on commercial sampling conducted

Canada-Newfoundland: (SCS Doc. 14/08, 14/14 plus information in various SC documents): Information was
obtained from the various fisheries taking place in all areas from Subareas 0, 2, 3 and portions of Subarea 4.
Information was included on fisheries and assted sampling for the following stocks/species: Greenland halibut
(SA 0 + 1 (except Div. 1A inshore), SA 2 + Div. 3KLMNO), Atlantic salmon (SA 2+3+4), Arctic charr (SA 2),
Atlantic cod (Div. 2GH, Div. 2J+3KL, Div. 3NO, Subdiv. 3Ps), American plaice (SA Riv. 3K, Div. 3LNO,

Subdiv. 3Ps), witch flounder (Div. 2J3KL, 3NO, 3Ps), yellowtail flounder (Div. 3LNO), redfish (Subarea 2 + Div.
3K, 3LN, 30, 3P4V), northern shrimp (Subarea 2 + Div. 3KLMNO), Iceland scallop (Div. 2HJ, Div. 3LNO, Subdiv.
3Ps, Div. R), sea scallop (Div. 3L, Subdiv. 3Ps), snow crab (Div. 2J+3KLNO, Subdiv. 3Ps, Div. 4R), squid (SA 3),
thorny skate (Div. 3LNOPSs), white hake (Div. 3NOPSs), lobster (SA 2+3+4), capelin (SA 2 + Div. 3KL), and marine
mammals (SA 24). A provisional samplingeport was submitted to the Secretariat noting sampling of catches for
length distribution and age for Cod, Redfish, Haddock, American plaice, Greenland halibut, Witch flounder,
Yellowtail flounder. These data are provisional due to data formatting andyqoahtrol issues as a result of
implementing a new service delivery system for the Observer Program on April 1, 2013. Once these data are
finalized, the inventory will be updated.

Denmark/Greenland: Length frequencies were available from the Greenlaadltfishery in Div. 1A and 1D.
CPUE data were available from the Greenland trawl fishery in Div. 1AB and 1CD. (SCS Doc. 14/12). Length
distributions were available from the inshore long line and gill net fishery in inshore in Div. 1A. CPUE data were
availeble from the inshore longline fishery in Div. 1A (SCR 14/038).

EU-Estonia: Estonia collected length frequencies for Greenland halibut in Div. 3L, Northern shrimp in Dand3L

3N, redfish in Div. 3L, 3M, 3N and 30, cod in Div. 3L, 3M, 3N and 30, capelin in Div. 3L, American plaice in Div.
3N, yellowtail flounder in Div. 3N and a few other species. Samples were done on both directed species and
discards.

EU-Portugal (NAFO SCS Doc 14/10): Data on catch rates were obtained from trawl catches for redfish (Div.
3LMNO), Greenland halibut (Div. 3LMNO) and cod (Div. 3M). Data on length composition of the catch were
obtained for Cod (Div. 3LMNO), redfisB. mentellgDiv. 3LMNO), American plaice (Div. 3LMNO), Greenland
halibut (Div. 3LMNO), thorny skate (Div. 3LMNO), roughhead grenadier (Div. 3LM), witch flounder (Div. 3NO),
redfishS. marinugDiv. 3M), Yellowtail flounder (Div. 3N) and white hake (Div. 30).

EU-Spain ((SCS Doc. 1436): A total of 13 Spanish trawlers operated in Div. 3LMNO NAFO Regulatory Area
(NRA) during 2013, amounting to 1,126 dag8 602 hours) of fishing effor{Total catchedor all species combined

in Div. 3LMNO were 14000 t in 2013.In addition to NAFO obervers (NAFO Observer Program), 9 IEO scientific
observers were onboard Spanish vessels, comprising a total of 322 observed fishing days, around 2§&oofover

the total Spanish efforin 2013, 584 length samples were taken, with062 individuals of dferent species
examined to obtain thiength distributionsBesides recording catches, discards and effort, these observers carried
out biological sampling of the main species taken in the catch. For Greenland halibut, roughhead grenadier,
American plaie and cod this includes recording weight at length;raég, maturity stages, performing stomach
contents analyses and collecting material for reproductive studies. Otoliths of these four species were also taken for
age determination.

One Spanish trawleoperated in NAFO Regulatory Area, Div. 6G using a midwater trawl gear, during 2013,
amounting to 17 days (87 hours) of fishing effort. The most important species in catches Bexgxtsplendens
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iii) Report on data availability for stock assessmentg (designated Experts)

The utility of this data was discussed and it was agreed that it is important and useful. Designated Experts were
reminded to provide available data from commercial fisheries to the Secretariat. It was agreed to store the files on
themeetingShaleo i nt under a folder entitled ADATAO.

b) Biological Surveys
i) Review of survey activities in 28Xby National Representatives and Designated Experts)

Canada (SCR Doc. 14/020)Research survey activities carried out by Canada (N) were slmechaand stock

specific details were provided in various research documents associated with the stock assessments. The major
multispecies surveys carried out by Canada in 2013 include a spring survey of Div. 3LNOP, and an autumn survey
of Div. 2HJ3KLNO. The spring survey in Div. 3LNOP was conducted from March to late June, and the portion in
Div. 3LNO consisted of 291 tows (295 planned) covering all 84 planned strata to a maximum depth of 732m with
the Campelen 1800 trawl, by the research vessel CCGSdA¥feedler. This survey continued a time series begun

in 1971. The autumn survey was conducted from early October to December in Div. 2HJ3KLNO, and consisted of
624 tows (674 planned) covering 192 of 208 planned strata to a maximum depth of 1500m in 2HA332m in

3NO with the Campelen 1800 trawl. The reduction was required primarily due to mechanical issues as well as
inclement weather, requiring the elimination of deepwater strata in Div. 3L as well as a 12% reduction in Div. 3K.
Two research vesselgere used: CCGS Teleost and CCGS Alfred Needler, and this survey continued a time series
begun in 1977. The Additional surveys during 2013, directed at a number of species using a variety of designs and
fishing gears, were described in detail in varioususheents. Results from Canadian oceanographic surveys in 2013
and earlier were discussed in detail in STACFEN.

Denmark/Greenland (SCR Doc. 14/001)The West Greenland standard oceanographic stations were surveyed in
2013 as in previous years (SCR Db4/001).

A series of annual stratifiechindom bottom trawl surveys, mainly aimed at shrimps, initiated in 1988 was continued

in 2013. The gear was changed in this survey in 2005. No correction for this gear change has been made and the
2005- 2012 time sdes is hence not directly comparable with 12884 time series. In Julfkugust 211 research

trawl hauls were made in the main distribution area of the West Greenland shrimp stock, including areas in Subarea
0 and the inshore areas in Disko Bay and Vaighé surveys also provide information on Greenland halibut, cod,
demersal redfish, American plaice, Atlantic and spotted wolffish and thorny skate (SCR Doc.14/003).

A Greenland deep sea trawl survey series for Greenland halibut was initiated in 1990rvE&keassa continuing of

the joint Japanese/Greenland survey carried out in the period9B87 19972012 the survey covered Div. 1C and

1D between the 3 nautical mile line and the 200 nautical mile line or the midline against Canada at depths between
400 and 1 500 m. In 2013 only Div. 1D was covered by 27 hauls and the survey is and the survey is not considered
reliable for estimating indices for stock status 50 valid hauls were made. (SCR Doc. 14/002).

A longline survey for Greenland halibut in theslore areas of Disko Bay, Uummannag and Upernavik was initiated

in 1993. In 2013 the longline survey was conducted in Uummannaq (35 sets) and Upernavik (16 set). In connection
to the longline survey 7 and 19 gill net were set in Uummannag and Upernapkctigely. Each gillnet was
composed of four panels with different mesh size (46, 55, 60 and 70 mm stretch meshes) as in Disko Bay.

Since 2001 a gillnet survey has been conducted annually in the Disko Bay area. In 2013 a total of 27 gillnet settings
weremade along 4 transect. No gill net survey in 2009.

EU-Spain (SCR Doc. 14/005, 006, 007, 012, 016; SCS Doc. 14/08e Spanish bottom trawl survey in NAFO
Regulatory Area Div. 3NO was conductdm 1st to 21st of June 2013 on board the Ri¥conde de Ezalrhe
gear was a Campelen otter trawl with 20 mm mesh size in thermhdA total of 122 valid hauls and 120
hydrographic stations were taken within a depth range df48 m according to a stratified random design. The
results of this survey are preseditas Scientific Council Research Documents. In additge distributions are
presented for Greenland halibut and Atlantic cod.
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In 2003 it was decided to extend the Spanish 3NO survey toward Div. 3L (Flemish Pass). In 2013, the bottom trawl
survey in Flenish Pass (Div. 3L) was carry out on board R/izconde de Ezasing the usual survey gear
(Campelen 1800) from July 30th to August 19th. The area surveyed was Flemish Pass to depths up 800 fathoms
(1463 m) following the same procedure as in previous y&&es number of hauls was 107 and 7 of them were nulls.
Survey results are presented as Scientific Council Research documents. Survey results for Div. 3LNO of the
northern shrimpRandalus borealiswere presented in SCR 13/063.

The EU bottom trawl surveyn Flemish Cap (Div. 3M) was carried out on board Rfconde de Ezasing the

usual survey gear (Lofoten) from June 26th to July 23th 2012. The area surveyed was Flemish Cap Bank to depths
up to 800 fathoms (1460 m) following the same procedure as Wopgeyears. The number of hauls wasS land

two of them were nullsSurvey results are presented as Scientific Council ResBaalments. Flemish Cap survey

results for northern shrimg?@ndalus borealjswere presented in SCR 13/60.

EU-Spanish and Portigal Survey (SCR Doc. 14/017)A stratified random bottom trawl survey on Flemish Cap

was carried out on July 2013, covering the bank up to 1460 m depth (800 fathoms). The survey was carried out on
board R/VVizconde de Ezaising a Lofoten bottom trawl ge and 181 haul were done, 120 of them in the region

with less than 730 m depth. Survey results are presented and compared with results of previous surveys in the series
since 1988Biomass and abundance indices are provided for main commercial speeiedl, @ length distribution

and age composition for cod, American plaice, redfish, Greenland halibut, and roughhead grEnad&sults of

the shrimp were presented the last Septen®€R(Doc. 13/6)

Germany (SCS Doc. 14/15)During the fourth quaer, stratified random surveys covered shelf areas and the
continental slope off West Greenland (Divisions-1iB) outside the -3nile limit to the 400 m isobath. In October
November 2013, 58 valid hauls were carried out covering about 95 % of the standeyg ane¢aas well as
oceanographic measurements taken at 58 stations off West Greenland. Additionally, the temperature and salinity of
the water along two standard NAFO sections off West Greenland (Cape Desolation [3 stations], Fyllas Bank [5])
were measured in order to nitmm their interannual and longterm variability.

USA (SCR Doc. 14/024 and SCS Doc. 14/01Ihe US conducte@ spring surveyin 2013 covering NAFO
Subareas 4, 5 and 6 aboard the FBhry B. BigelowAll planned strata were covered with 382 out of 407hau
completed successfully. The timing of the survey extended from Maddhy49. Biomass indices for summer
flounder and little skate declined since 2012.

The US conducteén autumn surveyn 2013 covering NAFO Subareas 4, 5 and 6 aboard the F®&¥ry B.
Bigelow All planned strata were covered with 367 out of 392 hauls completed successfully. The timing of the
survey extended from SeptembeNBvember 20. Biomass indices were presented for many stocks and abundance
for the two squid stocks.

i) Surveys panned for 204 and early 205

Information was presented and representatives were requested to review and update before finalization of an SCS
document in September.

¢) Tagging Activities(SCS Doc. 4/09)

STACREC noted that tagging activities had besgported in SCS Doc.4109. Participants were asked to check the
document and send in any additional information before finalization in September.

d) Other Research Activities

Analysis of Stock Reproductive Potential to promote sustainability of GreenlandHalibut fishery
(STREPHALIBUT)

The results of the new techniques to incorpodifferent measures of Reproductive Potential (RIE) assessment,

medium term projections and management strategy evaluation of Subarea 2+3KGwéBland halibustock

were presentedn the 2013 September Scientific Council meetinghis research was partially funded by the
Canadiani Spani sh cooperation founds wunder the scientific

F
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promote sustainability of Greenland Halih f i sheryd carried out by the follow
Canada, Institute of Marine Research (CSIC), Spanish Institute of Oceanography (IEO) and AZTI Fauhdation
was testedhe actual Greenland halibut approveldrvestControl Rule (HCR) using alternative stock recruitment
functions (Segmented Regression, Ricker and Ricker) with different RP indices which vary in the level of biological
complexity. The RP indices used in increasing order of biological information were: Biomass SEBeghSrt,
FSBcohort, FSByear and TEP.

NEREIDA Project

New data on deewater corals and sponges were presented based on Spanish/EU and Canadian bottom trawl
groundfish surveys for the period 202Q13 in order to make these data available to the NAFO B/G&nd

i mprove the mapping of sensitive species in the NAFO
(according to the NAFO definition from groundfish surveys) of éeafer corals and sponges were provided and

mapped together with the areasseld in 2010. Most of the significant catches of sponges (78.6%) are inside of the
closed areas, meanwhile for corals the results are different according to the group considered. For large gorgonians
the 87.5% are outside, for sea pens the 66.7% and femall gorgonians the significant catches recorded are

outside of the closed areas.

IEO and DFO worked in collaboration and carried out a hew quantitative spatial analysis applied for corals and
sponges for all the available data and different threshotae welected for significant concentrations of coral and
sponges as follows: 75 kg per tow for sponges, 0.6 kg per tow for large gorgonians, 0.15 kg per tow for small
gorgonians; and 1.4 kg per tow for sea pens.

All NEREIDA box core samples were analyzedarder to determine the total biomass by major taxonomic group

and an analysis of associated photographic records where they are being analyzed to produce a biomass layer.
Sample taxon abundance and biomass data matrices are being constructed for tHduNiR#@riate analysis

identified 18 statistically distinct groups of samples, each group represented by a varying number of samples. The
distinct assemblage characterised by the most taxa also contained the most VME indicative taxa (sponges, sea pens
andcrinoids).

In addition and as part of the NEREIDA program, benthic imagery collected from the Flemish Cap area in 2009 and
2010 has been analyzed for the abundance of epibenthic megafauna.

6. Review of SCR and SCS Documents

SCS Doc. 14/11 US researchg®et. The report described catches and survey indices of 37 stocks of groundfish,
invertebrates and elasmobranchs. Research on the environment, plankton, finfishes, marine mammals, and apex
predators were described. Studies included age and growth, fduitd, hend tagging studies. The number of
observer trips by fishery was discussed as well as cooperative research with the industry. A description of the
method for estimating catches in the observer program used both in US waters and in the NRA was given.

SCR Doc. 14/009. Adriana Nogueira, Xabier Paz and Diana Gork&ezoso. Persistence and Variation on the
Groundfish Assemblages on Flemish Cap (NAFO Divisions 3M): 28

Data from the EU (SpaiRortugal) bottom trawl surveys in the Division 3Mtbé NAFO Regulatorfrea (2004

2013) were analyzed to examine patterns on this zone of groundfish assemblage structure and diversity in relation to
depth. 1699 hauls between 129 and 1460 m in depth were carried out. We focused on the 29 most abueglant spec
which made up 87.5% of the catch in terms of biomass.

Assemblage structure was strongly correlated with depth. For the most part, changes in assemblages seem to be
fairly continuous, although there were more abrupt changes at 600 m. Three mainagsembre identified. A

shallow asemblage was found in the shatbmprises the strata with depths lesser than 25@3ssemblage |l
(Intermediate) includes the strata with depths between 251 and 6868semblage 11l (Deep) contains the depth

strata greter than 601 m. Despite dramatic changes in biomass and abundance of the species in the area, the
boundaries and composition of the assemblages seem to be similar to the period before the collapse. Extending
depth range to 1460 m, no another boundarie i@ind. Although some changes were evident, the main ones
were replacements of the dominant species in several assemblages and bathymetric range extension of distribution
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of some species. Acadian redfish and golden redfish appear to be the dominastisgheishallowest assemblage
instead of Atlantic cod that were dominant in the period before the collapse in the area; redfish is the dominant
species in the second shallow and intermediate assemblages

Diversity appears inversely related to biomasédifferent assemblages. Despite the collapse in some species and
the permanent fishing activity target to therth Shrimp Pandalus borealis redfish Sebastespp and Greenland

halibut, the overall pattern of demersal fish assemblages remains siwglatime. This pattern is similar in other
Atlantic areas; it indicates that changes in the fish populations in Northwest Atlantic have been produced on a large
scale and are not limited to specific areas.

SCR Doc. 14/024Robert Johnston and KatherinesgbeeHistory of the United States Bottoifrawl Surveys,
NAFO Subareas-8.

A history of the United States bottom trawl survey program was presented. The autumn survey began in 1963 and
has continued using several vessels into the present. Three rdiffesetypes were used over the time series.
Coverage first increased south and inshore through time and then with the introduction of the larger vessel, inshore
coverage was reduced. Coverage now extends from the western part of 4X extending southHtt&ase NC or

Subarea 7 (outside of NAFO convention area). The spring survey began later (1968) and has had similar changes to
the fall with the addition of another net type to catch more pelagic fish fromI98R The winter survey used a

net designe to capture more flatfish and was conducted from 1B32/. The coverage of the winter survey
extended from southern Georges Bank (Div. 5Z) to Subarea 6 (Cape Hatteras, NC). The final survey presented was
the shrimp survey which is conducted in the sumiméne western Gulf of Maine with a shrimp net.

7. Other Matters
a) Stock Assessment Spreadsheets

Designated Experts were reminded to include their spreadsheets under the DATA tab on the SharePoint. It was
agreed to at least start with the stocks thaevielly assessed.

b) Conversion Factors

The Scientific Council was requested tevaluate and provide recommendations on the methodology for
establishing standardized conversion factors outlined in STACTIC WP [13A&s agreed that this would be
reviewal in STACREC.

The author of th&ampling Framework and Methodology to Facilitate the Development of Standardized Conversion
Factors in the NAFO Regulatory Ardaave Kulka was requested by the Scientific Council to present the proposal
outlined in STACTICWP 13/3

Upon review, STACREC agreed that the methodology in terms of field work and statistical analysis was sound and
that a plan like this was required to derive reliable product to round weight conversion factors corresponding to
products produced aka in the NRA. It was recognized that there are logistical issues in the implementation of such

a project but the framework provides guidance in this regard. It would be up to STACTIC and the Fisheries
Commission to initiate the project. It was noted that si mi | ar program was under way
limit to derive reliable conversion factors.

c) Survey Tracks

It was noted that the NAFO Secretariat had been contacted by Canadian Newfoundland and Labrador Offshore
Petroleum Board (CNLOPB) and Of@ean to provide general information on research surveys taking place in the
NRA. Canada routinely sends survey plans to various companies doing seismic work in the Canadian EEZ.
Scientists involved in EU surveys agreed to obtain information about theemimg surveys and forward it to the
Secretariat to circulate as necessary.
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d) OBIS

Mary Kennedy gave a brief overview of OBIS and requested those with historic datasets to consider submitting
them. She is available to get people started on setting uplttaiappropriately.

8. Adjournment

The Chair thanked the participants for thgiesentationso the Committee. Special thanks were extended to the
rapporteur and the Scientific Council Coordinator and all other staff of the NAFO Secretariat for\thkialfe
assistance in preparation and distribution of documents. There being no other business the Chair adjourned the
meeting at 1300 hours on 12 Juit: 4.
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ANNEX 1. HISTORICAL CATCH DATA BY SPECIE S AND DIVISION

Table 1a STACFIS catch (‘000 t) estimatey NAFO Division and species from 2000 to 20there available.

Species Year 2J 3K 3L 3M 3N 30

American

Plaice 2000 0.53 0.13 4.06 0.27
2001 1.06 0.15 3.48 1.03
2002 0.74 0.13 2.18 1.94
2003 0.22 0.13 1.13 0.75
2004 1.12 0.08 3.53 1.52
2005 0.66 0.05 2.59 0.85
2006 0.07 0.05 2.56 0.19
2007 0.23 0.08 2.75 0.62
2008 0.29 0.07 1.70 0.53
2009 0.06 0.07 2.33 0.63
2010 0.06 0.06 2.39 0.44
2011 0.10 2.94
2012 0.12 2.02
2013 0.25 3.06'

Capelin 2000 0 0
2001 0 0
2002 0 0
2003 0 0
2004 0 0
2005 0 0
2006 0 0
2007 0 0
2008 0 0
2009 0 0
2010 0 0
2011 0 0
2012 0 0
2013 0 0

Cod 2000 0.06 0.10 0.11
2001 0.04 0.64 0.67
2002 0.03 0.43 1.76
2003 0.01 1.36 2.92
2004 0.05 0.41 0.53
2005 0.02 0.37 0.36
2006 0.34 0.44 0.12
2007 0.30 0.48 0.30
2008 0.90 0.60 0.32
2009 1.16 0.65 0.43
2010 9.19 0.81 0.14
2011 13.64 0.58 0.29
2012 13.4% 0.53 0.21
2013 13.99 1.10'

*American plaice values for 202013 for Div. 3N are for 3LNO and derived using:
Catch2011 = (Effort2011/Effort2010)*Catch2010

Catch2012 = (Effort2012/Effort2011)*Catch2011

Catch2013 = (Effort2013/Effort2012)*Catch2012

2Cod in 3M: Values for 2011 and 2012 are estimated in the assessment model in 2013.
3Cod in 3M: Value for 2013 from Daily Catch Reports

“4Cod in 3N: Value for 3NO
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Species Year SA1 2J 3K 3L 3Mm° 3N 30

Redfish 2000 0.70 0.66 3.66 0.82 10.00
2001 0.30 0.65 3.22 0.25 20.30
2002 0.50 0.65 2.93 0.33 17.20
2003 0.50 0.58 1.88 0.75 17.20
2004 0.40 0.40 2.92 0.24 3.80
2005 0.20 0.58 6.55 0.08 10.70
2006 0.30 0.05 7.16 0.44 12.60
2007 0.24 0.12 6.66 1.55 5.18
2008 0.39 0.22 8.47 0.38 4.00
2009 0.37 0.06 11.32 0.99 6.40
2010 0.25 0.26 8.50 3.69 5.20
2011 0.18 2.42 11.12 1.25 6.50
2012 0.16 2.78 7.63 1.54 6.40
2013 0.17 7.70 6.00 7.50

Thorny

Skate 2000
2001
2002 1.20 8.32 2.00
2003 1.32 10.26 1.97
2004 0.77 7.74 0.82
2005 0.41 2.99 0.81
2006 0.15 5.00 0.59
2007 0.15 2.97 0.47
2008 0.13 6.89 0.39
2009 0.08 3.76 0.63
2010 0.10 2.72 0.33
2011 0.10 5.06 0.23
2012 0.12 3.84 0.27
2013 4.40

White

Hake 2000
2001
2002 1.45 5.23
2003 0.56 3.36
2004 0.07 1.15
2005 0.00 0.86
2006 0.00 0.96
2007 0.01 0.58
2008 0.03 0.85
2009 0.00 0.42
2010 0.02 0.21
2011 0.00 0.15
2012 0.01 0.13
2013 0.2C°

SRedfish in 3M: Values are estimated total redfish catch

®Redfish in Div. 3N for Div. 3LN and provisional yeti-date catches

"Thorny skate in Div. 3L for Div. 3LNO

8White hake in Div. 30 for Div. 3NO
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Species Year 2J 3K 3L 3M 3N 30
Witch 2000 0.00 0.02 0.33 0.31 0.38 0.09
2001 0.01 0.05 0.41 0.43 0.18
2002 0.00 0.08 0.36 0.30 0.25 0.20
2003 0.00 0.05 0.39 0.06 0.08
2004 0.00 0.01 0.33 0.47 0.19 0.44
2005 0.01 0.03 0.12 0.11 0.11 0.15
2006 0.00 0.05 0.03 0.03 0.16 0.32
2007 0.02 0.00 0.03 0.08 0.15
2008 0.00 0.01 0.08 0.05 0.12 0.15
2009 0.00 0.03 0.02 0.10 0.28
2010 0.05 0.08 0.06 0.24 0.18
2011 0.04 0.05 0.14 0.21 0.15
2012 0.07 0.02 0.11 0.20 0.11
2013 0.2¢ 0.30°
Yellowtail 2000 1.43 9.15 0.33
2001 0.20 10.52 3.42
2002 0.03 8.44 2.12
2003 0.03 8.41 4.49
2004 2.33 8.40 2.63
2005 0.28 10.98 2.37
2006 0.00 0.79 0.02
2007 0.01 2.90 1.71
2008 0.99 8.22 2.27
2009 0.23 3.92 2.03
2010 0.12 6.88 2.37
2011 0.17 4.07 0.99
2012 0.20 2.46 0.47
2013 9.80"

*Witch flounder in Div. 2J for Div. 2J3KL
witch flounder in Div. 3N for Div. 3NO

yellowtail flounder in Div. 3L for Div. 3LNO
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Table 1b STACFIS catch ('000 t) estimates for Greenland HaliblRABO Division from 2000 to 201@&here available.

1AB
Species Year OA 0B Offshore 1CD 2G 2H 2] 3K 3L 3M 3N 30 Other

Greenland

Halibut 2000 0.00 5.44 0.10 5.63 5.85 18.98 4.18 3.09 0.95
2001 3.07 5.03 0.58 5.08 0.06 0.25 1.03 4.00 21.08 6.08 4.07 0.70
2002 3.56 3.91 2.05 5.36 0.38 1.04 290 21.45 5.20 2.65 0.31
2003 4.14 5.06 4.01 549 0.26 1.89 0.74 2.86 16.30 456 4.84 0.41
2004 3.75 5.77 3.91 550 0.15 1.05 0.89 184 12.75 4.84 3.36 0.45
2005 4.21 5.79 4.04 5.68 0.04 0.38 1.72 3.01 1155 453 1.48 0.39
2006 6.63 5.59 6.22 5.72 0.10 0.40 0.45 3.88 12.80 2.98 0.51 0.10
2007 6.17 5.32 6.30 560 0.00 0.12 239 146 13.02 3.53 1.49 0.17
2008 5.26 5.18 6.24 580 0.01 0.16 243 171 11.04 4,55 0.98 0.07
2009 6.63 5.62 6.74 5.67 0.05 0.10 156 3.02 1241 4.22 0.83 0.27
2010 6.39 6.84 6.46 7.25 0.03 0.03 2.89 227 1595 3.37 1.56 0.07
2011 6.26 6.87 6.47 7.22
2012 6.37 6.97 6.50 7.47

2013 6.31 7.04 6.50 8.21
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Table T STACFIS catcht] estimates foRoughhead grenadidsy NAFO Division from 2000 to 2@ where available.
Roughead
Grenadier 2000 139 1382 2109 888 38 211
2001 97 1465 753 754 48
2002 147 1905 869 700 36
2003 1 4 16 91 1342 886 1201 443
2004 4 8 19 58 1310 844 897 42
2005 1 15 93 642 457 235 13
2006 21 54 696 488 111 6 44
2007 10 22 294 191 146 1
2008 0 0 1 3 347 355 132 9
2009 6 379 136 102 6
2010 7 24 649 153 94 14
2011 1 61 426 294 224 1
2012 3 13 652 511 119 5
2013 1 1 202 146 48 0
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APPENDIX IV. REPORT OF THE STANDING COMM ITTEE ON FISHERIES SCIENCE (STACFIS)
Chair:Brian Healey Rapporteurs: Various
I. OPENING

The Committee met attfeobey School of Business, Sai n,tfron\8@ Mgyd s Uni v
to 12 June 204, to consider and report on matters referred to it by the Scientific Council, particularly those
pertaining to the provision of scientific advice on certain fish stoékspresentatives attended from Canada,

Denmark (in respect of the Faroe Islands and Greenland), theeganrdfnion (Germany, Portug&@painand the

United Kingdom), France (in respecf &t-Pierre et Miquelon), Japathe Russian Federation, and the United States

of America. Various members of the Committee, notably the designated stock experts, were significant in the
preparation of the report considered by the Committee.

The ChairBrian Healey(Canady opened the meeting by welcoming participants. The agenda was reviewed and a
plan of work developed for the meetinm accordance with the Scientific Council plan of work, designated
reviewers were assigned for each stock for whicmgarim monitoring update was scheduled (see SC Repoint).
provisional agenda was adopted with minor changes.

Il. GENERAL REVIEW
1. Review of Recommendations in 2@&lL

STACFIS agreed that relevant steajstock recommendations from previous years wodddviewed during the
presentation of a stock assessmenhated withininterim monitoring report as the case may be and the status
presented in the relevant sections of the STACFIS report.

2. General Review of Catches and Fishing Activity

As in previousyears STACFIS conducted a general review of catches in the NAFG $4n@®013. STACFIS

noted that an ad hoc working group had deliberated on catch estimates before the meeting and the conclusions and
workplan were presented to SC and discussed durin@ihe3LN Redfish Webex (SC®oc. 14/05).NAFO

Scientific Council (STACFIS) has estimated catch for its stock assessments for many years since the 1980s when
large discrepancies were observed between various sources of catch information. The goal efcthés veas to

use the best information available to provide the best possible assessments and advice. STACFIS has had available
estimates from different sources, but not for all fleets or from all Contracting Parties. These various sources of data
have inmany years led STACFIS to the conclusion that catch estimates from STATLANT have been unreliable for

a number of stocks. Lack of catch estimates is hindering provision of advice for many stocks, and for other cases,
the accuracy of assessment results aadagement advice rely on the assumption that the STATLANT data equals

the annual landings, an assumption which can no longer be independently virifiad.noted that STATLANT

21A data was not available for @bntractingParties by the start of the miéng, therefore only data available as of

30 May was considered.

Key sources of other data have not been available to evaluate STATLANT data sincBr20ity has been given

to three stocks where discrepancies between STATLANT and STAGHI& recenyl over 20052010 were quite

large and where the absence of a reliable STACFIS estimate would pose serious problems to the current assessment
method: Div. 3M Cod, Greenland halibut in SA2+DBKLMNO and American plaice in Div. 3LNO. For some

stocks STACHKS is currently assuming that the STATLANT data representinal landings

During the June 2014c&ntific Council meeting the only sources of recent catch information available for all but

one stock were STATLANT 21A data and Daily Catch Records (DOR]Jldéets that operated in the NRA. The
exception was the availability of scientific obser@®?UEdata for one fleet fishing Div. 3M cods recommended

by the FCGSC Working Group on Catch Reporting anonymizieda wasexamined to audit a component of ¢h

DCR data and this led STACFIS to accept the catch compilation of DCR data for use in the Div. 3M cod assessment
(seethis report # 6. Cod in Div 3M ForDiv. 3LNO American plaice, components of catch over 20013 were
estimated from either: i) STATUAT data for some components of catch or ii) adjusting the 2010 STACFIS catch
estimate to the effort during 20PD13 Eee this report #11 American plaice in Div. 3LNQhe latter process



129 STACFIS 30 Mayl12 Jun 2014

assumes constant CPUE over 2@0013. Constant CPUE is unlikely told over extended periods due to change in
stock status or distribution, and also considering that these removalse@aedhyt in other fisheries.

STACFIS noted that both the #c WG on catch reportingCS Doc. 14/04and STACTIC (FC Doc. 14/03) have

had encouraging discussions about the provisidmaf by haulogbook data to the Secretariat. STACFIS considers
that the provision of haul by haul data is of critical importance to the auditing process for the reliability of
STATLANT data andecommendedthat such data be submitted to Secretariat in real time if possible for use by
the Scientific Council for assessment purpoddsre generally, this data should be available for all fisheries
affecting NAFO managed stockBurther, STACFISecommendedthatthe Secretariat use the information from
VMS data to construct measures of effort (e.g. as in SAR)1&4d compare this information to effort reported via
DCR, as a means to validate these effort recofdiven that DCR information is only available fésheries
operating in the NRA, priority shoulthe towards Div. 3M cod, Div. 3LNO American plaice and SA 2+
Div. 3BKLNMO Greenland halibut, followed by any stock having an assessment in 2015.

Unavailability of accurate catch data also has implicationhembtential to provide quantitative assessments for
stocks that are currently assessed qualitatively. Several classes of population dynamics models will have poor
diagnostics if the removals data are biased and are inconsistent with changes in sudgeyCiesequently,
estimation of population size and any resulting management options using biased catch data will be inaccurate.
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Ill. STOCK ASSESSMENTS
A. STOCKS OFF GREENLAND AND IN DAVIS STRAIT: SA0O AND SA1
(SCR Doc.14/01, 14/04, SCS 142)

Recent Coditions in Ocean Climate and Lower Trophic Levels

O0The composite cl i-Ishitted backnodeskiive levels i ROk Zaftee sevel@l years of mainly

high positive anomalies reaching a recbigh in 2010.

0The composi te ®mpainssightlybelow normaliinrR@ld consistent with conditions observed in
2012.
0 Cal anoid copepods and early |ife stages remain abund:
ranging from 1992003 and 2002013.
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Fig. 1. Composite climaténdex for NAFO Subarea 1 (West Greenland) derived by summing the

standardized anomat of meteorological and ocean conditions during 12@03 (top panel),
composite spring bloom (summed anomalies for background chlorapleykls, magnitude

and amplitude indices) index during 192813 (bottom panel). Red bars are positive
anomalies indicating above average levels while blue bars are negative anomalies indicating

below average values.

Environmental Overview

Hydrographic coditions in this region depend on a balance of atmospheric forcing, advection and ice melt. Winter
heat loss to the atmosphere in the central Labrador Sea is offset by warm water carried northward by the offshore
branch of the West Greenland Current. Theess salt accompanying the warm inflows is balanced by exchanges

with cold, fresh polar waters carried south by the east Baffin Island Cuilfkatwater mass circulation off

Greenland comprises three main currents: Irminger Current (IC), West GreenltarieasinGreenland Currents
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(WGC and EGC)The EGC transports ice and cold lealinity Surface Polar Water (SPW) to the south along the
eastern coast of Greenland. The East Greenland Coastal Current (EGCC), predominantly a bifurcated branch of the
EGC on tle inner shelf, transports cold fresh Polar Water southwards near the shelf break. The IC is a branch of the
North Atlantic current and transports warm and salty Atlantic Waters northwards along the Reykjanes Ridge. The
current bifurcates south of the Dem&trait and a small branch continues northward through the strait to form the
Icelandic Irminger Current. The bulk of the IC recirculates to the south making a cyclonic loop in the I‘®&ager

The IC transports then southwards salty and warm Irmingean/8ater (ISW) along the eastern continental slope of
Greenland, parallel to the EGC. The core properties of the water masses of the WGC are formed in the western
Irminger Basin where the EGC meets the IC. After the currents converge, they turn arogodthieen tip of
Greenland, forming a single jet (the WGC) and propagate northward along the western coast of Greenland. During
this propagation considerable mixing takes place and ISW gradually dedpendVGC consists thus of two
components: a cold andesh inshore component, which is a mixture of the SPW and melt water, and saltier and
warmer ISW offshore component. The WGC transports water into the Labrador Sea and, hence, is important for
Labrador Sea Water formation, which is an essential elemeteoftlantic Meridional Overturning Circulation
(AMOC).

Ocean Climate and Ecosystem Indicators

The composite climate index in Subareé 6hifted back to positive levels in 20&8m the slightly negative value
the previous year. During the past sevegrarg the climate index showpdsitive anomalies reaching a recdridgh

in 2010. (Fig 1). Cold, fresh conditions persisted in the early to-a8®0s followed by a general warming trend in
the past decade with the exception of a brief cooling ever2008 and 2012 The composite spring bloom index
remains slightly below normal in 2013 consistent with conditions observed in RO®nter 2012/13, the North
Atlantic Oscillation (NAO) index was negative describing weakening westerlies over the NorthicA@eean.
Often this results in warmer conditions over the West Greenland region which was also the case thistliaiter wi
temperature above normal. Ttme serieof mid-June temperatureg Fylla Bank show temperatures 0.5°C above
average conditions; 2013 and average salinities. The normalized -sadlace salinity index and the presence of
Polar Water were normal in 2013.

1. Greenland Halibut (Reinhardltius hippoglossoidersin SA 0, Div. 1A offshore and Div.1B-F
(SCR Doc. 8/02, 03, 20, 21, 27, 33SCS Doc. 4/12, 13
a) Introduction

The Greenland halibut stock in Subarea 0 + Div. 1A offshore and DiLFLB part of a common stockstributed
in Davis Strait and southward to Subarea 3. Since 2001 advice has been given separately for theareathern
(Div. OA and Div. 1AB) and the southern area (Div. OB &xd 1C-F).

A TAC was first establishefbr SA 0+1, including Div. 1A inshoten 1976 and set at 20 000 t. It increased to
25000 t in 1979 and remained at this level until 198%.19% Scientific Council decided to make separate
assessmentnd adviceor the inshore area in Div. 1A and for SA 0 + Div. 1A offshore + DivIIB As a result

the TAC forSA 0 + Div. 1A offshore + Div.1BLF decreased to 11 000 t and remained at this level 20@L.

Between 2001 and 2014 the TAC increased to 30 000 t following a series of new surveys in previously unassessed
areas of Div. OA and 1AB and improving stock status in Div. 0B and 1CD. Since 2001 the TAC has been divided
between Div. 0A+1AB and DivOB+1GF with current levels of 16 000 t for Div. 0A+1AB and 14 000 t for

Div. 0B+1CD (Fig. 1.1).

Catches irD + Div. 1A offshore + Div.1BLF increased from low levels during the late 1960s to 20 000 t in 1975
before declining and remaining relatively deaht approximately 4 500 t during the 1980s. Catches increased again
between 1989 and 1992, reaching a peak of almost 20 000 t before declining to 11 800 t in 1994. Catches were
relatively stable at approximately 8 500 t from 1995 to 2000 with almbsftealcatch coming from Div. OB and

Div. 1CD. Since then catches have increased to current levels of 28 000 t with the TAC achieved in most years
(Fig.1.1).

The fishery in Subarea 0 Catches increased from 400 t in 1987 to 12 800 t in 1992 but deciteadedO t in
1992 and stayed at that level until 2000. Prior to 2001 almost all the fishery has been taking place in Div. OB and
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fishing occurred in only a few years between 1993 and 2000 with catches of less than 700 t in Div. OA. In 2001
catches incresed to 8 100 t due to increased effort in Div. OA. Since then catches have increased gradually to
13400 t in 2013 following increase in TAC mainly in Div. OA but also in Div. OB. In recent years all catches have
been taken by vessels from Canada and appetely 1/3 has been taken by gill net and 2/3 by single and twin
trawlers.

The fishery in Div. 1A offshore + Div. 1B1F. In SA1 catches fluctuated between 1 800 and 5t tédween 1987

and 2001 and adost allof the catches have been taken in [I€D. A fishery was started in Div. 1AB in 2000 and
catches increased gradually to 9 500 t in 2003. Catches remained at that level until 2005. Since then catches have
increased gradually to 14 800 t in 2013 following increase in TAC mainly in Div. 1ARlbatin Dv. 1CD. In

recent years the dffiore fishery has been prosecuted by twin and single trawlersdreenland, Norway, Russian
Federation, Faroe Islands and EU (mainly Germaryshore catchem Div. 1B-1F has been around 2800 t

annually buincreased from 440 tin 2012 to 1289 t in 2013 mainly due to increased effort in Div. 1D.

Recent catches and TACs (‘000 t) are as follows:

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
TAC 19 24 24 24 24 27 27 27 27 30
SAO 10 12 11 11 12 13 13 13 13
SA 1 exl. Div. 1A inshore 10 12 12 12 12 14 14 14 15
Total STATLANT 211 207 24 27 22 25 27 27 27 28
Total STACFIS 20 24 23 23 25 27 27 27 28

T Excluding inshore catches in Div. 1A
2 Excluding 2 000 4 300 t reported by error from Div. 1D
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Fig. 1.1. Greenland halibut in Subareas 0+1 (excluding Div. 1A inshore): catches and TACs.
b) Input Data
i) Commercial fishery data
Lengthfrequencies weraotavailable from Canadian fisherigs2013.

Length frequencies were available from trdigheries by Greenlandnd Russian Federatiom Div. 1A and from

the Russian FederatioNorway and Greenland Div. 1D. Length frequencies were also available from the inshore
longline fishery in Div. 1D. In 2013 catch from Greenlandnd Russian Feddian in Div. 1A had mods at
51-53cm and 48 cmin recent years the trawl catchieave been dominated by fish of-82 cm. In Div. 1D the
catches by Russian Fedeoati Norway and Greenland showetbdes around 485 cm. The mode in catches has
been witlin this range for several yeafise inshore catches were composed of fish between 35 and 83 cm with a mode
around 53 cm.
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The standardized trawl CPUE series for Div. 0A+1AB combihad been stable since 2002 with a slightly
increasing trend sinc2007 (Fg. 1.2). Catch ratebefore 200lare from only one or two vessels fishing a small
exploratory allocation and may not be directly comparable to subsequent years.

The standardized trawl CPUE series for Div. 0B+1CD combined was relatively stable frol20®Bdncreased

from 20042009thendecreasedetweer2009and 2012. There was a slight increase between 2012 and 2013 and it
is above the level observed during 199604 (Fig. 1.2). Catch rates in 1988 and 1989 are from one 4000 GT
vessel fishing aloni the area and may not be directly comparable to subsequent years.
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Fig. 1.2. Greenland halibut in Subareas 0+1 (excluding Div. 1A inshore): Combined standardized
trawler CPUE® S.E from Div. OA and Div. 1AB(panel A) and Div. OB and Div. 1CD
(panelB)

A standardized CPUE index for all trawlers fishing in SA 0+1 in@ed®etween 2002 and 2006 and has been
fluctuating at a high level since then. The 2013 estimate waghilek largest seen since 199(QFig. 1.3)
Standardized CPUE for gillnets in DiQA increased gradually from 2011 and has been stable since then
(Fig. 1.4).

Standardized CPUE for gill nets in Div. 0B has bgeaduallyincreasing since 2007 and was at the highest level in
the time series in 2@(Fig. 14).

Unstandardized gillteCPUE is significantly higher in Div. 0A compared to Div. OB and the unstandardized trawl
CPUE in 2013 were also higher in Div. 0A and 1AB compared to Divi0B,

It is not known how the technical development of fishing gearessel changes in the flebas influenced the catch
rates. There are indications that the codingrafl gear type in the log books is not always reliable, which also can
influence the estimation of the catch ratbereforethe catch rates should be interpreted with caution.
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Fig. 14. Greenland halibut in Subareas 0+1 (excluding Div. 1A inshotendardized gillnet CPUE
from Div. OA (left) andDiv. 0B (right).

ii) Research survey data

Japan-Greenland and Greenland deep sea surveys in DivBCD. From 198795 bottom trawl surveys were
conducted in Div. 1BCD jointly by Japan and Greenland (the survey area-siaatified and theibmass estimates

were recalculated in 1997). The Jafiareenland survey in 1987 only covered depths down to 1000 m and the
biomass at depths 10d%00 m is estimated by a GLM. In 1997 Greenland initiated a new survey series covering
Div. 1CD. Ths index oftrawlable biomass has been variable with a gradually increasing trend since 1997. 2011 was
the highest in the time series but then in 2012 biomass decreased to the lowest level seen since 20 (Fig. 1.
Abundance increased between 1997 and 28@dwas relatively stable during 2062011 but decreased to the
lowest level in the time series in 2012. The survey in 2013 was incongpldtéhe results are not considered as a
reliable index of the total stock status.
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Fig. 15. Greenland halibut in Subareas 0+1 (excluding Div. 1A inshore): biomass indices from bottom
trawl surveysThere wasncomplete coverage of the 2006 survey in Div. 0A

Canada deep sea survey in Div. 0&outh. The index of trawlable biomass for Div. @@ouh has been variable

with a generallyncreasing trend from 1999 to 2012. The 2012 estimate is the highest of the time series. However, it is
influenced by one very large set in a depth stratum that comprises 30% of the area covered. With this seheemoved
biomass estimate drops 15%. In 2006 the survey suffered from poor cowdtageo of the four strata at depths
100211500 m missed that had accounted for approximately 14% of biomass in previous surveysb5jFig. 1.
Abundance increased slightly in 2B but has been relatively stable since 1999. The overall length distribution
showed a small mode at 21 cm, similar to that observed in 2006, with a larger mode at 42 cm, slightly higher than
seen in previous surveybhe abundance of fish 48 cm has beeincreasing since 2006.

Canada deep sea surveyin Div. 0B. Division 0B was surveyed in 201f8r the fourth time by R/V Pamiut

Previous surveys were conducted in 2000, 2001 and 2011. Prior to this there had been a survey conducted in 1986
using the RV Gadus AtlanticaBiomass had decreased compared to previous two surveys and was back at the level
seen in 2000 (Figl.5) while the abundance was lower than in 2000. Biomass and abundance were reduced in all
strata compared to 2011. Lengths ranged froam6to 92 cm with 30% <45 cm. The length distribution had a
single mode at 48 cm

Greenland shrimp and fish survey in Div. 1A-1F. Since 1988 annual surveys with a shrimp trawl have been
conducted off West Greenland during J8lgptember. The survegovers the area between°S9and 7230'N
(Div. 1A-1F), from the 3mile limit to the 606m depth contour line. The survey only covers a small fraction of the
Greenland halibut distribution and catches mainly age one and age two Greenland halibut, therdfameass
estimate is not used as a stock index but the survey is used to estimate a recruitment index fof lageramwt was
changed in 2006ut the2005 2013 time series estimasare adjusted to the old 198904 time serieand the series
are conparable.

The year class index of oiyearold fish in the total survey area, including Disko Bay, was variable for year classes
1989 to 1996 then increased to a peak in 2000 followed by a sharp dedimee2@01 year class. Aperiod of
relative stabilly during the 2000s wafllowed by an increase to the highest in the time sdoeshe 2010year

class There was a shampecrease in the 2011 year class to the lowest estimate sincéutadé was followed by

an increase in the 2012 year clashothird largest in the time seri@sg. 16).
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Fig. 16. Greenland halibut in Subareas 0+1: recruitment index at age 1 in Subarea 1 derived from the
Greenland shrimp trawl surveys. Note that the survey coverage was not complete in 1990 and
1991 (the 189 and 1990 yearlassesre poorly estimated as age 1)

c) Estimation of Parameters

In 2014 asimple Schaefermodelwas tested on the Greenland halibut stock offshore in NAFO SA 0.arlthd
minimum datarequiredfor this modelis a catchtime seriesanda measure othe resilienceof the species
Other input parameters that required a starting guess tiverearrying capacifythe biomass as a fraction of the
carrying capacityat both the beginning and end of the time sei@esl the growth rateéMSY was estimated to be
between 19000 and 23000 t. Sensitivity tests showed that the estimation of MSY was heavily dependere
guess of especially the biomass at the end of the time series and the growfrhet@odel cannot become any
more reliableunless we can improve thaput parametef g u e sthsoegh @ betteunderstanding fothe stock
dynamics and biologyUntil then the outcome of the modeldensideredonly indicative of stock statuand not
useful for estimating reference points

d) Assessment Results
Subarea 0 + Division 1A (offshore) + Divisions 1B~

Fishery and Catche<Catches have increased in response to increases in the TAC from approximately 10 000 t in
the late 1990s tapproximately 27 000 during 2010to 2012 then increasl to 28 100 t in 2013. The TAC is
30000t in 2014.

Data: Biomass indices from deep sea surveys in32@#&re only available from Div. 8. Further, biomass and
recruitment data were available from shrimp surveys in Div1EAfrom 19892013. Length distrilutions were
available from both surveys and the fisherySAl. Unstandardized and standardized catch rates were available
from Div. OA, 0B, 1AB and 1CD.

Assessmenilo analytical assessment could be performed.

Commercial CPUE indiced he standardizeddawl CPUE series for Div. 0A+1AB combindths been stable since
2002 with a slightlyincreasing trend sinc2007. Standardized CPUE for gillneta Div. OA increased gradually
from 20062011and has been stable since then

The standardized trawl CPUgeries for Div. 0B+1CD combined was relatively stable from 1204, increased
from 20042009thendecreasethetween2009and 2012. There was a slight increased between 2012 and’'2613.
standardized CPUE for gillnets in Div. OB has bgesduallyincreasng since 2007 and in 2@Wwas at the highest
level in the time series.
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A standardized CPUE index for all trawlers fishing in SA 0+1 in@é&&tween 2002 and 2006 and has been
fluctuating at a high level since then. The 2013 estimate wdhitdéargest seen since 1990

Biomass The Div. 1CD and Div. 0ASouth indexes could not be updated in 2M®ision 0B was surveyed in
2013 for the fourth time Previous surveys were conducted in 2000, 2001 and 2011, respedsii@hass had
decreased comped to previous two surveys and was back at the level seen in 2000

Recruitment A period of relative stabilityn the recruitment index (age ongjring the 2000s wafellowed by an
increase to the highest in the time sef@sthe 2010 year classThere was a shargecrease in the 2011 year class

to the lowest estimate since 1986t this was followed by an increase in the 2012 year class to the third largest in
the time series.

Fishing Mortality: Level not known.

State of the StocKhe biomass wa$i2012 well abov®,;,,. Trawl CPUEhas beerstablein recent yearsand so has
the CPUE in the Div. OA and OB gillnet fisherigsstandardized CPUE index for all trawlers fishing in SA 0+1 has
been increasing between 2002 and 2006 and has been fluctatatiriggh level since then. The 2013 estimate was
thethird largest seen since 1990

Div. 0B+1CGF: ThelCD bhiomass indexvas not updated as the 2013 survey was incompiétbiomass indei
Div. OB decreased between 2011 and 2013 and was back kvéheseen in 2000Length compositions in the
catches and deep sea surveys have been stable in recenSigemiardizedCPUE has decreasé@tweer2009and
2012 but increased slightly anid is above the level observed during 1990 to 2004. Sthedardied CPUE for
gillnets in Div. 0B has been increasing since 2007 and i 2@% at the highest level in the time series.

Div. 0A+1AB: The biomass index and survey length frequencies were not updated as there was no survey in this
area in 2013. Length fregncies were not available for the SAO fishery in 2013. Combitaad&rdizedCPUE
indicesfor Div. OA and 1AB hae beenstable h recent years.

e) Precautionary Reference Points

Age-based or production models were not available for estimation of pi@tayt reference pointdn 2013 a
preliminary proxy forB;, was set as 30% of the mean biomass index estimated for surveys conducted between
19972012 in Div. 1CD and 9992012 in Div. OASouth. This same approach was applied to the combined survey
index for the same period to establish a proxyBgy for the entire stock (Fig. 1.7)
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0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Fig. 1.7. Biomass trends in Div. 0&outh and Div. 1CD and the proxy By;,.

The next assessment will be in 301
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2. Greenland Halibut (Reinhardltius hippoglossoidesDiv. 1A inshore
(SCR Doc.14/003 14/038 14/04%CS Doc. 4/12)
a) Introduction

The inshore fishery for Greenland halibut developed in the beginning of the twentieth cesttutthie introduction

of the longline to Greenland in 1910he majority of the inshordishery is concentrated in tHgisko Bay and the

districts surroundingJummannacand UpernavikThe fishing grounds are concentrated near cities and settlements

in the districts, but also tends to concentrate in areas where iqgaberging glaciers are located and better fishing

is obtained. Access to the ice fjords is limited in some seasons, and varies from yearTtheystocks are believed

to reauit from the spawning stock in the Davis Strait, and no significanivisipg ha so far been documented
inshore. Thereforehe stocks arbelieved to balependent on recruitment frotime offshore spawning areas. There

is little migration between the subareas and a separate TAC is set for each area. Quota regulations were introduced
as a shared quofar eacharea n 200 8, but in 2012 the TAC was split ir
and shared quota famall open boatsin general Greenland halibut is a dominating species in the area and the
preferred target in the inshofisheries in NorthWest Greenland. Howevehe Disko Bay is of major importance to

the shrimp fishing industry and earlier studies of theéigh of Greenland halibut in the commercial shrimp fishery
(Jgrgensen and Carlsson, 1998) suggest that tHuattly was considerable and could have a negative effect on
recruitment to the inshore stock componéntorder b minimize bycatch of fish in the shrimp fishery, offshore

shrimp trawlers have been equipped with grid separators since 2002 and inshordrshvienp (Disko Bay) since

2011. The implementation of sorting grids in the shrimp fishery has legratection of juvenilégGreenland halibut

larger than 25 cm (SCR 07/88).

b) Fisheries andCatches

Total landings in Subarea 1Ainshore for the three areacombined were less than 1000 t until 1955 but gradually
increased to a level of @0 t by 1985 (Fig. 2.1). After the mid 1980s landings increased @®@6in 1999 and
have remained at a level of 00 to 25000 t since then.

Disko Bay Landingsincreased from about @O t in the mid 1980s and peakigdm 2004to 2006 atmore than
12000 t. After 2006 landings were halved in just three years without any restrictions on effort, TAC or reduced
prices to explain the decrease. Landings have howgnestually increased since then and in 201873 t was
landed from the are@able 2.1 and Fig2.2, leff).

Uummannay: Landingsincreased fron3 000 t in the mid 1980s and peaked in 1999 at more tfg208&. Landings
then decreasetb a level of 5000 to6 000 t. In 20B, 7 007 t were landed from the distriathich is an increase
compared to recent yearBable 2.1 and i§. 2.2, centrg.

Upernavik landings increased from the mid 1980s and peaked in 1998 at a leve00ft.7This was followed by a

period of decreasindgandings but since 2002 catches hayeduallyincreasedIn 2013, 6039 t were landed from

the district, which is less than the set TAC quota, but this can largely be explained by the transition to the ITQ
system(Table 2.1 and ig. 2.2, right).

Table2.1Recent | andings and advice (6000 tons) are as foll

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Disko Bayi TAC 12,5 8.8 8.8 8.0 8.0 9.0 9.0

Disko Bay- Catch 12.5 12.1 10.0 7.7 6.3 85 8.0 7.8 9.1

Uummannag TAC 5.0 5.0 5.0 5.0 6.0 6.0 8.0

Uummannag Catch 4.9 6.0 5.3 54 55 6.2 6.4 6.2 7.0

Upernavik- TAC 5.0 5.0 6.0 6.0 6.0 6.3 8.0

Upernavik- Catch 4.8 51 4.9 5.5 6.5 5.9 6.5 6.8 6.0

Division 1A Unknown 0.8

TAC Total - - - 225 18.8 19.8 19.0 21.6 21.3 25.0

STACFISTotal 227 23.2 202 186 18.3 20.6 20.8 20.7 22.1
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Fig 22. Greenland halibut in Division 1A inshor&reenland halibutatches and TA@ Disko Bay
Uummannaq and Upernavik.

c) Data
i) Commercial fishery data

Length frequencies from factory landings collected during surveys, factory visits were availabidl faoeas gears
and seasons in 2013.

In Disko Bay the nean lengthin landings from the longline fisherglecreasedjyradually after2001in both the

summer and the winter fishery and the 2012 and 2013 summer fishery estimates are the lowest obser8ed (Fig 2.
left). Access to the deep Kangia ice fjord where large Greenland halibut are caught south of llulissat is limited
during the summer, causing the difference in summer and winter fishery mean length. The trends in the seasons are
however decreasing at tkame rate over time and the persistent decrease suggests that the decrease was not due to
new large incoming year classé@$ie decreasing mean length can also be observed in the plotted length distributions
from longline landings as a general decreasdl gizes particularly after 200@Fig 2.4). InUummannagq the nean

lengthin longline landings gradually decreased at a very slow rate during the past two decades. The trend has
however reversed in the most recent five years and therefore may just ag wallded by recent years of good
recruitment as a decrease in the stock. (Fig 2.3 ceffiteg)increasing mean length in the longline landings can also

be observed as an increasing range of sizes (Fig 2.4)pdmavik the nean lengthn longline landing decreased

at a high rate until 1999, but has been very stable since then. The small decrease observed 2009 to 2010 could
indicate good recruitment since the mean length in the summer fishery has an increasing trend in 2012 and 2013.
The small fish obserd in the 2014 winter fishery was due to poor ice conditions during the sampling program, and
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the fishery was conducted within walking distance from the settlements. (Fig 2.3 Tightsize range in the
longline landings were very wide in the beginnifghte 1990s, but gradually turned to a more narrow distribution

by 2010 Fig 2.4). Since then the range has increased and both smaller and larger fish are observed in the longline
landings in 2013.
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Fig. 2.3 Greenland halibut in Division 1A inshoreongline mean length in landings from llulissat,
Uummannaq and Upernavik.
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Fig. 2.4 Greenland halibut in Division 1A inshoré&ength frequencies in longline landings (% of
number measured) all fishing grouratsd seasons combined.

CPUE index. A standardized CPUE series based on logbooks provided by vessels larger than 30 ft was constructed
(Fig 2.5). However, just as previous years the 2013 analysis only explained 22 to 32 % of the variability in the data.
Also the CPUE series does not account for effect of fishing ground within the area and shifts in the fishing pattern
could also lead to changes in trends. In Eigko Bay the indexreveals little year to year variation and slow but
gradual decrease in yieleépeffort after 2009Fig 2.5) In Uummannagq thelogbook CPUE index walsased on far

fewer observations, but indicates an increase in CPUE from 2009 to 2012 and a slight decreasd-ig 2®).31
Upernavik the logbook CPUENdex shows greater inter raumal variation and highermean CPUE than observed in
Uummannaq and Disko Bayi@ 25). The apparent fluctuation is likely related to the year to year variation in
access to the very good fishing grounds due to ice conditions in the narrow but dgepsce
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ii) Research survey data

Two surveys take place in tizisko Bay, the Grenland shrimp and fish survey and the Disko Bay gillnet survey.
Uummannag and Upernavik longline surveyswere conducted in 2013, but the trends are difficult to integoret
no general conclusions can be drawn from the trends of these surveys in race(S¢R Doc. 14/038).

The trawl survey irDisko Bay indicated increasing abundance during the 1990s and until the gear ch20§d in

(Fig 2.6). In 2005, a newegar was introduced making thedtime series less comparable. After the gdsnge in

2005 the abundance decreased to low levels in 2008 and 2009, but since then the abundance index has returned to
the previous high levels, mainly driven by large 2010 and 2@H? classe$SCR Doc. 14/038). The biomass

indices in the trawl surveindicate a steadily increfg trendduring the 1990s, bugtrongly increasing biomass

after 2002 and until the gear changg( 2.6). The new gear introduced in 2005, indicated an initial decrbase

since 2006 the biomass index has been stable. 0t# [#iomass estimate indicates a decrease, but this is not seen in
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the slightly more correct estimabased orthe originalsurveystrataand not NAFO Divisior{See SCRDoc. 14/03).

The Disko Bay gillnet survey was initiated in 2001 where it repla@edoaly performing longline survey. The
gillnet survey in the Disko bay targets pre fishery recruits of Greenland halibut at length&®fcB@ Since the
survey uses gillnets with narrow selection curves there is not a major difference between the then@®bfE and
NPUE indices (Fig. 2.7). Whenomparing the gillnet NPUE (all sizes) to the trawl survey (SFW) indices of
Greenland halibut larger than 35 cm, an unusually high correlation between the surveys is olssgnzd) (
leading to increased credliby in the performance and indices of both surveys. The gillnet survey CPUE and NPUE
indicated low levels of préishery recruits in 2006 and 2007, but returned to average levels in 2008. The survey
CPUE and NPUE reached a record higi2@11, buthas dereased in 2013. The 2012 survey was troubled with a
defecive gillnet section (60mm) andan be disregarded. However, both surveys show large year to year variation
with long-term stability, indicating a steady supply of {ishery recruits (350 cm) b the stock.
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Fig 2.7 Greenland halibut in Division 1A inshorBisko Bay gillnet survey CPUE and NPUE + % ClI
indicated.

d) Assessment results:
No analytical assessment could be performeeny of the stocks

Disko Bay

Biomass The continuing decrease in the mean length in the landings and the shift in the length distributions towards
smaller size indicatethat the biomass is currently below previous levels. Survey results indicate a relatively stable
biomass of prdishery recruits.

Fishing mortality Unknown. The contribution td= from the shrimp trawlers is likely reduced since the
implementation of soirtg grids in the inshore shrimp trawl fishery in 2011.
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RecruitmentGood. Trawl survey results in the Disko Bay indicate high levels of recruits in 2011 and 2013.

State of the stoclStable at lower levels. The updated indices indicate that the stdelkcieased and that the fishery
is still dependant on new incoming year classes. However, thedomgstability in both surveyisdicates a steady
supply of prefishery recruits (3%0 cm) to the stock.

Uummannaq

Biomass The long term stability in thmean length in the landings and wide range of sizes in the landings suggests
that changes, if any, until now has happened at a slow rate.

Fishing mortality Unknown. But there are no other fisheries in the district inducing fishing mortality.
Recruitmat: Good.Offshore survey results from nearby areas indicate high levels of recruitment in recent years.

State of the stoclkGood. The stability in the indices suggests that changes in the stock have so far occurred at a slow
rate.

Upernavik

Biomass The long term stability in the mean length in the landings and wide range of sizes in the landings suggests
that changes, if any, until now has happened at a slow rate.

Fishing mortality Unknown. Offshore survey results from nearby areas indicateldwgls of recruitment in recent
years.

RecruitmentGood.Trawl survey results from nearby offshore areas indicate high levels of recruitment.

State of the stocksood. The stability in the indices suggests that changes in the stock have so far oteusted a
rate.

These stocks will next be assessed in 2016

3. Roundnose Grenadier Coryphaenoides rupestri¥yin Subareas 0 and 1
(SCR Doc. 2/002)

a) Introduction

The roundnose grenadier stock in Subarea 0 and 1 is believed to be part of a stock widelyedish the
Northwest Atlantic. The biomass was in 1987 estimated to be relatively high but decreased dramatically in the late
1980s and early 1990s possibly because of migration out of the Tdreee has been no directed fishery for
roundnose grenadién Subareas 0+1 since 1978.

Roundnose grenadier is taken aschaych in the Greenland halibut fishery. A total catcltB efwas estimated for

2013. Catches of roundnose grenadier have been reported from inshore areas and Div. 1A where roundnose
grenadie is known not to occur. These catches must be roughhead grenadier and are therefore excluded from totals
for roundnose grenadier, but it is also likely that catches from the offshore areas southGA-DA reported as
roundnose grenadier may includeighead grenadier.

Recent catches and TAC6s ('"000 t) are as foll ows:
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Agreed TAC 4.2 4.2

Recommended TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf

STATLANT 21 0.01 0.02 0.01 0.00 0.00 0.03 0.00 0.01 0.00

STACFIS 0.01 0.02 0.03 0.00 0.00 0.03 0.00 0.01 0.00

ndf : No directed fishing. No TAC set for 2002014.
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Fig. 3.1.  Roundnose grenadier in Subareas 0+1: nominal catches and TACs. No TAC set for 2007
2014.

b) Data Overview
i) Researchsurvey data

There has not been any survey that covers the entire area or the entireTgeriedrious survey series available are

not comparableln the period 1987995 Japan in cooperation with Greenland has cdadumottom trawl research
surveys inSubarea 1 covering depths down to 1 500 m. The survey area was restratified and the biomasses
recalculated in 1997. Russia has in the period 11982 conducted surveys covering Div. OB and Div. 1CD at
depths down to 1 250 m until 1988 and down to 1 50@ram then on. The surveys took place in Octeber
November. Greenland has since 1997 conducted a survey in SeptelNdermber covering Div. 1CD at depths
between 400 and 1500 m. Canada has conducted surveys in Div. OB in 2000, 2001, 2011 and 201 3latwidpths

1500 m. Further, Canada and Greenland have conducted a number of surveys in Div. OA and Div. 1A since 1999 but
roundnose grenadier has very seldom been observed in that area.

The Greenland survey in 2013 only covered Div. 1D and the resultetacemsidered as a reliable index of the total
stock status.

The Canadian surveys in Div. OB in 2000 and 2001 also showed very low biomasses. The biomass was not
calculated from the 2011 and 2013 surveys but few roundnose grenadiers were recorded.
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Fig. 3.2. Roundnose grenadier in Subareas 0+1: biomass estimates from Russian, Japan/Greenland,
Canadian and Greenland surveys in Div. 0B and Div. 1CD.

c) Assessment Results
No analytical assessment could be performed.

Biomass Despite the fact that the biosghas increased gradually since 2010 the biomass in 2012 istht!hatry
low levelseersince 199, and there is no reason to consider that the status of the stock has changed

Recruitmentnot known.

Fishing mortality not known.

State of the StocKhe stock of roundnose grenadier is still at the very low level seen since 1997.
d) Reference Points

STACFIS is not in a position to determine biological reference points for roundnose grenadier in SA 0+1 at this
time. Previously STACFIS has considereduavey estimate of 111 000 t from 1986Bag,» However, given that
roundnose grenadier is a long living species and that fishery stopped around 1979, it is uncertain whether the stock
could be considered as virgin in 1986. Although the biomass estinfil@m the 1980s and early 1990s are not
directly comparable with recent estimates these are far below what was seen previously. The survey time series from
the 1980s antheearly 1990s are, however, too short to be used for estimation of referense point

The next full assessment of this stock will take place in 2017.

4. Demersal Redfish Sebastespp.) in SA1

(SCR Doc. 07/88 14/002 14/003 14/025 14/028; SCS Doc. 14/12)
a) Introduction

Two species of redfish are commonWest Greenland, golden redfi¢Bebastes marinisand deegsea redfish
(Sebastes mentejlaRelationships to otheNorth Atlantic redfish stocks are uncledoth redfish species are
included in the catch statistics, since no spespexific data are availabl&reenland operates tlggiota uptake by
categorising the catches in three types of redfi3Hish caught by bottom trawl and longlines on the bottom are
consideredSebastes marinu®) fish caught pelagic amnsideredSebastes mentelind 3) fish caught as katch

in the shimp fishery are name8ebastesp. From surveg operating both offshore and inshore in West Greenland it
is known that the demersal redfish found on the shelf and in the fjords are a mi@umarinusandS. mentella
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b) Fisheries and Catches

The fistery targetinglemersatedfish in subarea 1 increased during the 1950 from a level of more @80 1@nd
peaked in 1962 at more than t Catches then decreased to around 3,000 tons in the beginning of the 1970s but
increased again to around @Q0 t by 1975. By 1986 reported catches had decreased to ar@@tt &nd there
after remained below Q00 t per year with few exceptionBhe differentiation between stocks in official statistics is
however not straight forwardcven the correctness ofig total landings of redfish from the area are highly
uncertain. From 1977 to 19Mis-reportingsoccurred where catches obd were reportedas other fish species,
including redfish (SCRDoc. 80/VI/72), and the landings of redfish are likely overestimatettiese years. Also, the
by-catch of redfishin the shrimp fishery i1988was estimatetb be15584t (SCRDoc.88/12) ant4 234t in 1994
(SCR Doc. 96/36), implying that catches in theaad surrounding/ears were far higher than indicated by the
official statistics.To minimize bycatch in the shrimp fisherpffshore shrimp trawlershavebeen equipped with
grid separatorsince 2002 and inshore shrimp trawlers (Disko Bay) since ZiHd implementationf sorting grids

in the shrimp fishery has led to a protection of redfish larger than 14 cm and in 2007cduetbpf redfish in the
shrimp fishery was estimated to be 0.5% (around 700 tons of redfish) of the shrimp catdbqSCOR88)

A pelagic fistery for pelagitheaked redfish§ebastes mente}laccurred for the first time off West Greenland in
1999and was conducted close to the edge of the Greenland EEZ and far off the Greenlandic shelf inThie. 1F
pelagic redfish in West Greenlanddslieved to bepart of the Irminger stock complex and is assessed by ICES.

In 2013 only 170 t of redfish were reported, of which the majority was caught inshore and landed to factories (156 t)
and a minor part was reported as-dagch in the shrimp fishery (18 and offshore fishery mostly targeting
Greenland halibut (3 t).

Recent catches (‘000 t) are as follows:

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
TAC 1 1 1 1 1 1 1 1 1 1
STATLANT 21 0.2 0.4 0.3 0 0.02 0 0.2 0.12 | 0.16
STACFIS 0.2 0.4 0.3 0.4 0.4 0.3 0.2 0.16 | 017
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Fig. 4.1.  Demersal redfish in Subarea 1: catches and TAC.
c) Dataoverview
i) Commercial fishery data

Mean length of golden redfish catches from sampiihBU-Germary commercial catches during 196 revealed
significant size reductions from 45 to 35 cm, with the most significant reductions occurring duriry@se There
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are no data available to estimate the size composition of catches efedemglfishSince te landings currently are
at a very low level it is difficult to obtain data from the fishery.

ii) Research survey data

There are three recent surveys covering the demersal redfish stocks in Subarea 1-Géren&ty survey (since

1982), the Greenland de@mter survey (since 1998) and the shallower Greenland Shrimp and Fish survey (SFW,
since 1992). The latter has a more appropriate depth and geographical cové&a@em (Div. 1AF) in regards to

redfish distribution, than both the EGermany survey (d00m, Div. 1BsF) and the Greenland de&gter survey

(4001 500m, Div. 1CD). The gear was changed in the Greenland Shrimp and Fish survey in 2005, but indices for
redfish prior to 2005 have been converted to the new gear.

Golden redfish (Sebastes marings The indices of the EX&Germany survey (DiviBsF) decreased in the 1980s

and were at a very low level in the 1990s. However, the survey has revealed increasing biomass igoloes of
redfish (>17cm) since 2004 and the 2013 indices are the highest absatge 1986 (Fig4.2). The biomass of

golden redfish in the E\Germany survey is however still far below the 1982 indices which must have been
obtained from a stock below historic levels, since the size reduction in the landings occurred alreadyheluring t
1970s.The biomass indefor golden redfish in the Greenland shrimpdfish survey increased in 2011 and 2012,

but decreased slightly in 2013. For this survey no separation of species were made prior to 2006. However, since
redfish arehighly aggregatig, some caution should be given when interpreting siyege estimads that may be

affected with some stochastic variation. The general impresditimee surveyss a slowly but steadilyncreasing

biomas of golden redfish.

Demersal deepsea redfish Gebastes mentel)aThe indices of the EAGermany survey have fluctuatadthout a
trendthroughout the time series, but with very low values after 2Bigi7 4.3). The fluctuating trend is likely caused

by poor survey overlap with the depth distribution of adult eespredfish. Still, a slight increase was observed in
this survey in 2012 and the 2013 éxds among the highest observed for this survey. Thet [Greenlanelapan
deepsea Div. 1BCD) survey biomass index decreased from 1987 to 19954y were at a low level from 1997

to 2007, but have steadily increased since.tiibe 2013 estimate is the highest on record even though less than half
the normal hauls were conducte@he homass estimatevas however driven by 2 large hauls The length
distribution in this surveyanged from 21 to 46m withmodes at 28 and 41 cm
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Fig. 4.2.  Golden redfish(217 cm)survey biomass indices derived from tB&-Germary surveyand
the Greenland Shrimp and Fish survey since 2006

In the Greenland Shrimp and Fish survey, no separation of redfish species wagrimatie 2006. The biomass

index for deepsea redfish in this survey has steadily increased since 2008 and the 2013 indices are the highest
observedsince 2006(Fig. 4.3). Length frequencies by Division in the 2013 survey revealed modes at 8 cm (Div.
1B), 17cm (Div. 1A, B) 28 cm (Div. 1¢and 32 cm (Div. 1E)The combined impression of these surveys is a
steadily increasingibmass of deegea redfish (Fig. 4.3).
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Fig. 4.3. Demersal deegea redfish¥17 cm) survey biomass indices derived from theGkimany
survey(1C-F), from the joint Greenlandlapan deegea survey (1981995), the Greenland
deepwater survey (Div. 1CD) anthe Greenland Shrimp and Fish survey (results since
2006)

Juvenile redfish (both species combined)Abundance indicesf juvenile redfish (both species combijed the
EU-Germany surveyasbheen at a very low level since 2001 (Figd). The Greenland shrimp and fish survey is
likely dominated by redfish < 20 cm and is therefore a good index of recruitAl@mdance indices of both redfish
species combined ithe Greenland Shrimp and Fislurvey (Div 1A-F) decreased during the 1990s and has
remained at a low level since then. In 2012 the combined redfish abundance from the Greenlandn8hiisip a
survey waghe lowest on record and the 2013 total abundantdeeisecond lowest observed since 1998.(4.4).
Therefore, recruitment of juvenile redfisbmains pooin the areaandthe increasing biomasses observed are likely
a consequence of either increased survival of redfish and/or migration of redfishbatea 1 from nearby areas
(Fig. 4.4).
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Fig. 4.4.  Juvenile deegsea redfish and golden redfish combined survey abundance indices for EU
Germany survey (1€, individuals <17cm) and the Greenland Shrimp and Fish survey
(Div. 1A-F, All sizes and botkpecies combined).
d) Assessment results

Golden redfish
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Biomass Increasing. Both the E\Germany survey and the Greenland Shrimp and Fish sehayslow but steady
increasing trends during the past decade althoeigiainsfar from historic levels.

Fishing mortality Unknown, but likely to be at a lower level than a decade ago due to a lofisked, off West
Greenland and the use of sorting grids in the shrimp fishery.

Recruitment Poor. The most recent abundance indices of juvenile redfishoth suveys are among the lowest
recorded.

State of the stoclSurvey indices indicate a steadily increasing stock due to either increased survival or immigration
from nearby stocks. However the stock is far from historic levels and recruitment remains poor.

Demersal deepsea redfish
Biomass IncreasingAll surveys show increasg trends in recent years

Fishing mortality Unknown, but likely to be at a lower level than a decade ago due to a lofisked; off West
Greenland and the use of sorting grids in the shrimp fishery.

Recruitment Poor. The most recent abundance indices of juvenile redfish in th&&lthany survey and the
Greenland Shrimp and Fish survey are among the lowest recorded.

State of the stoclSuwey indices indicate a steadily increasing stock due to either increased survival or immigration
from nearby stocks. However, recruitment remains poor.

€) Research Recommendations

STACFIS reiterated theecommendation that the species composition amgartity of redfish discarded in the
shrimp fishery in SA 1 be further investigated.

STATUS: No progress in 2014
This stock will next be assessed in 2017
5. Other Finfish in SA1

Before 2012, Denmark (on behalf of Greenland) requested advice for Atlaiffish, spotted wolffish, American

pl aice and thorny skate in subarea 1 sofrR@le and 20ixnot er m f
longer usethis term, but strictly requests advice by species, and no longer requests advice for thteny ska
Therefore, the STACFIS report has been updated and advice for Atlantic wolffish, spotted wolffish and American

plaice can now be found under their common names in section 5a and 5b.

5a. Wolffish in Subarea 1
(SCR Doc.80/VI/72 77; 96/036; 07/88; 14/002; 14/003; 14/028; 14/037; SCS Doc.)14/12
a) Introduction

Three species of wolffish occur in Greenland waters, Atlantic wolff&hathichas lupus spotted wolffish
(Anarhichas mingrand Northern wolffishAnarhichasdenticulatu3. Only the two first are of commercial interest

Spotted wolffish has a larger maximum lengthd higher growth ratéhan Atlantic wolffish Although spotted

wolffish and Atlantic wolffish are easily distinguishable from one another (spotdftisi has spots, and Atlantic

wolffish has stripes), the fishing industry and catch statistics have so far made no distinction between the two
species. Research performed by Greenland and Federal Republic of Germany, revealed an almost complete absence
of Atlantic wolffish in landings and research fishery fr@ivision 1A and 1B in 1957 and 1960, but a dominance of
Atlantic wolffish in division 1C in 1976 (99% by weight, depth-3@ meters) and 1D in 1980 (58% by weight,

depth 306600 meters) $CR Doc. 80/I/77). Therefore, te breakdown of the catches byviSion gives some

indication of species composition as Atlantic wolffish has a more southern distribution and seems more connected to
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the shallow offshore bank#tlantic wolffish seems to disappear fnothe offshore fishing grounds during the
summer months (Jur@eptember, SCR Doc. 80/VI/77), but gradually return during the winter moBudted
wolffish can be found in all divisions offshore and through survey and landing observations, still séenhedo
dominant species in the fjords.

b) Fishery and Catches

The commercial fishery for wolffish in West Greenlandreased during the 1950 anas originally based on the
production of wolffishskins (Fig 5a1). In 1951, a production of frozen filetstartednshore in Ov. 1C and the
fishery gradually spread to the northern inshore aire@dv. 1A-B. Annual landings reached a level of more than
5000 t by 1957 and stayedalkevel of 4000 to 6000t until 1970. With the failing codfishery off West Greenland
trawlers started targeting Atlantic wolffish on the banks off West Greenland and frori2984eported landings

from trawlers were around B0 t per yea(SCR Doc. 80/VI/77)The highest reported catches occurred in 1977
1979, but in thee years no®reenlandic vessels were excluded from the valuable cod fishery on the banks off West
Greenland and miseportings were documented, where cod were reported as wolffish or other species
(SCRDoc.80/VI/72). After 1980, the cod fishery graduatlgcreased in West Greenland and catches of wolffish
also decreased during in this peridthe gradual switch from cod to shrimp fishery may however have meant that an
unknown amount of wolffish could have been taken and discarded in the shrimp fStadigsof by-catch in the
shrimpfishery in 1994 indicated lovevels of wolffish bycatch, but survey indices for both species were also low

in these years (SCR Doc. 96/036h minimize bycatch in the shrimp fisherpffshoreshrimp trawlers hee been
equipped with grid separatoince 2002 and inshore shrimp trawlers since 2011. After the implementation of the
sorting grids, studies of bgatch in the shrimp fishery indicated very low levels of wolffish in the shrimp fishery
when using the grid separaso(SCR Doc. 07/88)n 2013, 858 t of wolffish were reported, of which the majority
was caught inshore in Div. 18, indicating that most of the catches were spotted wolffish.

Recent nominal catches (t) for wolfish are:

2005| 2006| 2007| 2008 2009| 2010] 2011| 2012] 2013| 2014

Atlantic wolffish recommended TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf

Spotted wolffish recommended TA(C ndf ndf ndf ndf na na na na na na
STATLANT 21 524 764 880 1195 50 9 752| 1008 858
STACFIS 515 764 880| 1195| 1175/ 1315 779 1008 858

ndf i No directed fishery
nai No advice
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Figbal. Wolffish in Subarea 1:Catches of Atlantic wolffistand spottedwvolffish combined from
1945102013
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b) Data Overview
i) Commercial fishery data

Due to a lack of adequate commercial datamalytical assessment could be formulafBiae missing separation of
the species in the commercial statistics provides difficulties for making detailed biological assessment. Only few
observations of wolffish landings are available and involves low nunab@fsservations.

ii) Research survey data

There aregwo surveys partly covering the stocks of Atlantic wolffish and spotted wolffisBubarea 1. The EU
Germany surveyJCR Doc. 14/028andGreenlandshrimp Fish surveyin West Greenlan@SCR Doc. 14/008 The

EU Germany survey has a longer time series (since 18820 m, Div. 1BsF) and the Greenland shrimp and Fish
survey in West Greenland covers a larger geographical area (since0i®®@n, Div. 1A-F). Both surveys are
appropriate in regards to nmalower depth distribution of both Atlantic and spotted wolffish (100 to 400 m), but do
cover the inshore areas (except the Disko Bay) and are unlikely to fully cover the shallowest depth4 @@liynjo

c) Assessment

Atlantic wolffish: Biomass indiceslecreased significagtin the 1980s in the EA\Germany surveyHig. 5a.3.

From 2002 to 2005 biomass indices increased in both surveys to above average levels. However after 2005 the
biomass returned to the low levels observed during the 1990s. The fangthas increased slightly in the EU
Germany survey in the most recent years. Abundance indices in H@eHEhhny survey decreased after 1982, but

were at a stable and perhaps slightly increasing level until 2005. After 2005 abundance indices iwvefis sur
decreased to below average levels, but remained stable afterF2.(8a(3.

The Greenland shrimp and fish survey biomass indices were at low levels during the 1990s, but slightly increased
from 2002 and until the gear change in 2004. After 2@B5 surveys are highly correlated but the biomass index
increases slightly more in the Greenland shrimp and fish survey than in t@eEhany survey(Fig. 5a.]).
Abundance indices in the Greenland shrimp and fish survey also increased from 2002 tAf20902005, the
abundance indices are also highly correlated but the abundance index is higher and increase more in the Greenland
shrimp and fish survey.he differing trends observed in the Eiérmany survey and the Greenland shrimp and fish
survey can largly be explained with the difference in survey area. The increasing trends observed in Greenland
shrimp and fish survey biomass indices are observ&l\inlA-B, andthereforeoutside the ELGermany survey
area(SCR Doc. 14/003, 14/037) herefore, the agnantabundancéndices observed in the EGermany survey are

likely caused by @ expansionin distribution of Atlantic wolffish further north than during the 1990kength
distributionsfrom the Greenland Shrimp and fish survey consists of all sizes $¥6B1cm with a mode at 10 cm

and decreasing numbers with size
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Fig. 5a.2. Wolffish in Subarea 1: Atlantic wolffish survey biomass indiceSAL.
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Fig. 5a.3. Wolffish in Subarea 1: Atlantic wolffish survey abundance indinesA1.

Spotted wolffish: Biomass indices decreased significant in the 1980s in th&&fthany survey and were at
low levels during the 19%Fig 5a.4. After 2003 survey biomass indices in this survey incretsede long
term averagand the 2013 indices are the highest olesince 198. Abundance indices in the EGermany
survey decreased from 1982 to 1986t ha increased since 20{Fig 5a.5.

Biomass indices in the Greenland shrimp and fish survey were at low levels during thehl@%sreased in

2003 and 2004. After the gear change in 2086rvey biomass indices have increased substantially and the
2013 estimate is the highest observéd) Ga4). Abundance indices of spotted wolffish in the Greenland
shrimp and fish survewas initially at the samkevel the EUGermany survey in 1992 birtcreased during the

1990s and until the geahange in 2004. After 2005, the abundance indices continued the increase and the 2013
indices are the highest observééngth measurements from the inshore landingssamaeys using longlines
indicates that the fishery is currently mostly catching spotted wolffish at lengths between 40 cm and 100 cm
with the majority of the catches in the higher end of the interval. Length distributions in the Greenland Shrimp
and fishsurvey consists of all sizes froml20 cm
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Fig. 5a.4. Wolffish in Subarea 1: Spotted wolffish survey biomass indité&AL.
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Fig. 5a.5. Wolffish in Subarea 1: Spotted wolffish survey abundance indic841.

d) Assessment results
Atlantic wolffish
BiomassThe biomass is stable, but below average levels.

Fishing mortality Unknown,but likely to be at a lower level than before the introduction of grid separators in the
shrimp trawl fishery.

RecruitmentUnknown.

State of the stockhe stock of Atlantic wolffish is stable at low levels in the southern Divisions but expanding its
distribution the northern Divisions.

Spotted wolffish

Biomass Unknown. None of the surveys fully cover the distribution of spotted wolffish. Indicesawever
increasing in both surveys.

Fishing mortality Unknown,but likely to be at a lower level offshore than during the 1990s due to the low levels of
cod fishery off West Greenland and the use of grid separators in the shrimp fish&mnynknown inthe inshore

areas.

Recruitment Unknown. But the increasing abundance indices observed particularly in the Greenland shrimp and
fish survey suggests increasing recruitment since 1990s.

State of the stocK he increasing survey biomasses and abundanaemdnd the length distribution in surveys and
landings suggest that the stock is in good and increasing condition. The state of the stock compared to historic levels

is however unknown.

€) Research Recommendation

Noting the change in the request for attimfish STACFIS recommendedthat the species composition and
guantity of wolffish discarded in the shrimp fishery in SA1 be further investigated.

STATUS: Grid separators are currently used by all fleets. This recommendation is no longer needed.
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Noting the change in the request for other finfish STACKE¢8ommendedthat the distribution of wolffish in
relation to the main shrimfishing grounds in SAL be investigated, in order to further discover means of reducing
the amount of discarded {match.

STATUS: Grid separators are currently used by all fleets. This recommendation is no longer needed.
These stocks will next be assessed in 2017

05b. American plaice (Hippoglossoides platessoidem Subareal

(SCR Doc. 80/VI/72, 07/88, 14/003 28 32; SCS Diot12)

a) Introduction

American plaice in Subarea 1 have mainly been taken asatbtly in fisheries targeting cod, redfish and shrifp.
reduce the number of juvenile fish discarded in the trawl fishery targeting shrimp, sorting grids have been
mandatoy since October 2000ully implemented offshore in 2002)

i) Fishery and Catches

American plaice has been of very little commercial interest in Greenland at least for the past three decades.
American plaice has mostly been taken aséigh in other fiséries targeting cod, redfish, Greenland halibut and
shrimp. Occasionally, when the cod fishery was poor, vessels would turn to other species such as wolffish, redfish
and American plaice on the banks off West Greenland. Reported catches of Americam@le&sed in the same

years as wolffish were directly targeted due to failing cod fisheries in the years after 1974. The highest reported
catches occurred in 197IR79, but in these years n@reenlandic vessels were excluded from the valuable cod
fishery on the banks off West Greenland and massiverapsrtings were documented. The catches of American
plaice in these years are likely overestimated.

Recent reported catches (t).

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
STATLANT 21 0 0 0 0 0 0 0 0 0 0
STACFIS 0 0 0 0 0 0 0 0 0 0
6000
5000 |-
£ 4000 -
=
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e}
j
S 2000 -
o
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® 1000 -
0 I Lo S L L L1
196 1970 1980 1990 2000 201

Year

Fig5b.1  Reported atches oAmerican plaice from SAfrom 1960 tc2013
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b) Data
i) Research survey data

There aretwo surveys partly covering the American plaice statkSubarea 1.The EUGermany survey has a

smaller depth coverag@-400m Div. 1BsF), than theGreenlandShrimp Fish surveyin West Greenlan@0-600m,

Div. 1A-F). Biomass indices decreased during the 1980s in th6&Ethany survey, particularly from 1988 to 1990,

but increased from 2002 to 2005. Since then the biomass indices have decreased. The biomass indices in the
Greenland shrimp and fish survey steadily increased from 1992 to the gear change in 2004. After 2005 the indices
have fluctuated without a clear trend.eTHifference in the indices between the two surveys is mainly due to the
limited overlap of the surveys. The decreasing trend observed in th@eBtdany survey since 2005 is also
observed in the overlapping divisions of the Greenland shrimp and fish giiveylBs-F), but is cancelled by an
increase in the northern Divisions I (Fig. 5b.2). Therefore the stock seems to be at a stable level although far
below the biomass observed in the 1980s.

A
\ e ,’
—s— EU-Germany ) 1\ )
/
---e--- Greenland \\ ¢ ‘\ [
- « — Greenland new gear » I
\ [ é
- - =EU-Germany average v !

Biomass Index

1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 2014

Year
Fig. 5b.2. American plaice survey biomass indicesSAL.

c) Assessment results

Biomass The biomass of the stock of American plaice in Subarea 1 seems to be at a stable level, slightly higher than
the 1990s, but far below the levels in #880s.

Fishing mortality Unknown

RecruitmentRecruitment is lower #n the initial values observed in initial years of theG&fmany survey.
State of the stoclStable at a slightly higher level than the 1990s level, but far below the levels in the 1980s.
d) Research Recommendation

STACFISrecommendedthat the speciegomposition and quantity of American plaice discarded in the shyimp
fishery in SA1 be further investigated.

STATUS: No progress and STACFIS reiterates this recommendation

STACFISrecommendedthatthe distribution of these species in relation to the nsaimmpfishing grounds in SAl
be investigated, in order to further discover means of reducing the amount of discarded American plaice-in the by
catch.

STATUS: No progress and STACFIS reiterates this recommendation

These stocks will next be assessed in 2017
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B. STOCKS ON THE FLEMISH CAP: SA 3 AND DIV. 3M
(SCR Doc. 14/10, 14/14, SCS Doc-14)

Recent Conditions in Ocean Climate and Lower Trophic Levels

00cean climate composite index on SAFlemish Cap has shifted downward in recent years although remains
slightly above normal in 2013.

0The composite spring bloom index has shifted tp negat

(highest in 2010) in recent years.
0The composite zoopl ankton i ndex ebchesl itshighestlevel n@01Z b o v e

0The composite trophic index increased to its highest level in 2013.

SA 3 Flemish Cap 3M Division Composite Climate Index SA 3 Grand BankFlemish Cap 3LM Division Composite

15.00 Trophic Index

.
1=}

No Data Available
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Fig. 2. Compositeoceanclimate indexfor NAFO Subarea 3 (Div. 3Mylerived by summing the standardized
anomales during 1992013 (top left panel), composite spring bloom (summed background chloraphyll
magnitude and amplitude indices) index (Div. 3LM) during 12083 (lower left panel), composite
zooplankton (cumulative anomalies of the four functional glamkaxa) index during 1992013 (top
right panel), and composite trophic (summed anomalies of nutrient and standing stocks efaptiyto
zooplankton indices) index (DiBLM) during 19992013 (bottom right panel). Red bars are positive
anomalies indicatign above average levels while blue bars are negative anomalies indicating below average
values.

Environmental Overview

The water masses characteristic of the Flemish Cap area are a mixture of Labrador Current Slope Water and North
Atlantic Current Water, generally warmer and saltier than thepsidr Newfoundland 8elf waters with a
temperature range of4C and salinigés in the range of 334.75. The general circulation in the vicinity of the
Flemish Cap consists of the offshore branch of the Labrador Current which flows through the Flemish Pass on the
Grand Bank side and a jet that flows eastward north of the Cap@mddouthward east of the Cap. To the south, the

no.l
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Gulf Stream flows to the northeast to form the North Atlantic Current and influences waters around the southern
areas of the Cap. In the absence of strong wind fotbiegirculation over the central Flemi€ap is dominated by

a topographically induced antyclonic (clockwise) gyreVariation in the abiotic environment is thought to
influence the distribution and biological production of Newfoundland and Labrador Shelf and Slope waters, given
the overlap btween arctic, boreal, and temperate species. eldvated temperatures on the Cap as a result of
relatively icefree conditions, may allow longer growing seasons and permit higher rates of productivity of fish and
invertebrates on a physiological basisnpared to cooler conditions prevailing on the Grand Banks and along the
western Slope water§he entrainment of North Atlantic Current water around the Flemish @dpinrinorganic
dissolved nutriats generally supportsgher primary and secondary pradion comparedvith the adjacent shelf
waters The stability of this circulation pattern maso influence the retention of ichthyoplankton dmetbank

which may influence yar-class strength of varisuish and invertebrate species

Ocean Climate andEcosystem Indicators

The composite climate index in Subarea 3 (Div. 3M) has remained above normal since-11890siclthough the

index has been in decline since 2010 and now approachinghoeaal conditions in 2013 (Fig. 2). The composite
spring bloomindex (Div. 3LM) peaked in 2010 and has declined sequentially shifting from a series of positive
anomalies to below normal in 2013 (FR). The composite zooplankton index (mainly composed of copepod and
invertebrate plankton) peaked in 2013 and has medaat above normal levels in recent years (Fig. 2). The
composite tropic index which combines nutrient inventories and standing stocks of phytoplankton and zooplankton,
increased to its highest level in 2013 (Fig. RQ)tface temperatures on the FlemisipQvere slightly above normal in

2013 with a standard deviation of OEottom temperature anomalies across the Flemish Cap were similar to 2012
and ranged from-2 standard deviations above normal in 2013, and have remained high since 2008.

6. Cod (Gadusmorhua) in Div. 3M

(SCR Doc. 14/35, 14/17; SCS Doc. 14/06, 14/10, 14/13, 14/16).
a) Introduction

i) Description of the fishery and catches

The cod fishery on Flemish Cap has traditionally been a directed fishery by Portuguese trawlers and gillnetters,
Sparish pairtrawlers and Faroese longliners. Cod has also been taken as bycatch in the directed redfish fishery by
Portuguese trawlers. Estimated bycatch in shrimp fisheries is low. Large numbers of small fish were caught by the
trawl fishery in the past, pticularly during 19921994. Catches since 1996 were very small compared with previous
years.

From 1963 to 1979, the mean reported catch was 32 000 t, showing high variations between years. Reported catches
declined after 1980, when a TAC of 13 000 t wasldished, but Scientific Council regularly expressed its concern

about the reliability of some catches reported in the period since 1963, particularly those since 1980. Alternative
estimates of the annual total catch since 1988 were made available ifFi351), including noweported catches

and catches from ne@ontracting Parties.

Catches exceeded the TAC from 1988 to 1994, but were below the TAC from 1995 to 1998. In 1999 #w direct
fishery was closed and catches were estimated in that ye&Bdsrlost of them taken by nd@ontracting Parties
according to Canadian Surveillance reports. Those fleets were not observed since 2000. Yearly bycatches between
2000 and 2005 were below 60 t, rising to 339 and 345 t in 2006 and 2007, respectivebr. 203@& and 2009

catches were increasirig 889 and 1 161 t, respectively. The fisheryl leen reopened in 2010 with a TAC of

5500t and a catch of 9 192 t was estimated by STACFIS.sIPACO 000 t for 2011, 9 280 t for 2012 and 14113 t

for 2013 were established. Since 2011, alternative estimates of the annual total catch have not been available. The
inconsistency between the information available to produce catch figures used invibespyears assessments and

that available for 202013 has made it impossible for STACFIS to provide the best assessments for some stocks.
The assessment model of this stock was used to estimate the catches of 2011 and 2012, providing 13 640 t for 2011
and 13 670 t for 2012. In 2013, best available information for the catches of this stock is the Daily Catch Report data
(see estimation of parameters), giving a total catch of 13 98T AC for 2014 is 14 521 t.
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Recent TACs and catches (‘000 t) aréotlew:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
TAC ndf ndf ndf ndf ndf 55 10 9.3 14.1 14.5
STATLANT 21 0.0 0.1 0.1 0.4 1.2 5.3 9.8 9.0 11.2
STACFIS 0.0 0.3 0.3 0.9 1.2 9.2 13.6 13.4 14.0
ndf No directed fishery
1 See estimation gfarameters
2 Daily Catch Report
60
« TAC

- 50 ——Catch

8 40

©

Q2 30

= From the

= DCR

< assessment

o 20

©

®)

10
O U N T N N U N N U R N RPN PPN R N lalalalol
1963 1969 1975 1981 1987 1993 1999 2005 2011
Year
Fig. 6.1. Cod in Div. 3M: Catches and TACs. Catch line includes estimates of misreported catches

from 1988 to 2010, estimates from the model for 2011 and 2012 and DCR for 2013. No direct
fishery is plotted as 0 TAC.

b) Input Data
i) Commercial fishery data

Length and age compositions from the 2002 to 2005 commercial catches were not available. That information is
available for the 1973 to 2001 period and for years 2006 to 2013. InZI11) with the fishery open, thewas a

good sampling level. In 2013 there were length distributions foilEEtdnia, EUPortugal, Russia, E3pain and

EU-UK. The mode for Estonia was 47 cm. The Parkgpand Russian length distributions have a mati#2 cm.

Spain has the modat 40 cm ad UK at 63 cm, bigger than for the rest of the countries. In 2013 there were
inconsistencies in the aging of commercial catches, so the 20&iElyage-lengthkey was used. In 2009, 2010

and 2013 age 4 was the most abundant in the catch, whereasgev@dsn 2011 and 2012.

Length distributions from some countries with a high percentage of catch were not reported.
ii) Research survey data

Canadian survey Canada conducted research vessel surveys on Flemish Cap frorh985/8urveys were done
with the R/V Gadus Atlanticafishing with a lined Engels 145 otter trawl. The surveys were conducted in January
February of each year from 1978 to 1985 covered depths between 130 and 728 m.

From a high value in 1978, a general decrease in abundance can hmtdet®85, reaching the lowest level in
1982 (Fig 6.2).

Abundance at age indices were available from the Canadian survey. For this survey, indices of recruitment at age 1
were low in all the years except in 1982 and 1983 (Figure 6.3).
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EU survey. The EU Flemish Cap survey indices showed a general decline in biomass going from a peak value in
1989 to the lowest observed level in 2003. Biomass index increased since then until 2012, especially from 2006. The
growth of the strong year classes since 20@s contributed to the increase in biomass. In 2013 a substantial
decrease in biomass can be seen, reaching the level of 2010, although remaining at high level (Fig. 6.2).
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Fig. 6.2.
Flemish Cap

1983

1988 1993 1998
Year

survey (1998013).

2003 2008

2013

Cod in Div. 3M: Survey biomass estimates from Canadian survey {1988 and EU

Abundance at age indices were available from the EU Flemish Cap survey. After several series of above average
recruitments (age 1) during 198892, the EU Flemish Cap survey indicates poor recruitments durB@y2D®4,

even obtaining observed zero values in 2002 and 2004. From 2005 to 2012 increased recruitments were observed. In
particular, the age 1 index in 2011 is by far the largest in the EU series (Fig. 6.3; note that the level of both surveys
is differentin the two yaxis). In 2013 the recruitment in the survey dropped to the level at the beginning of the

recovery of the stock.
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Fig. 6.3.

2013).

Cod in Div. 3M: Number at age 1 in the Canadian survey (498%) and EU survey (1988

Additional surveys havbeen conducted in Div. 3M but information was not available.

iii) Biological data

Mean weight at age in the stock, derived from the Canadian and the EU Flemish Cap survey data, shows a strong
increasing trend since the beginning of the series, althougheidast years the mean weight shows a general
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decrease, mainly since 200%r example the mean weight of a five year old cod has decreased frai.2009
to 2.0kg in 2013. Similapatterns have been observed across all. ages

There are maturity imifmation from the Canadian survey for years 19985 and for the EU survey for 199998,
2001-2006 and 2002013. There was a continuous decline of thg(age at which 50% of fish are mature) through
the years, going from above 5 years old in the18®0s to just above 3 years old since about year 2000. Since 2005
to 2010therewas a slight increase in thggmostly in 2011, reaching in that year a value of more than 4 years old.
Since then the &4 has decreased to 3.4 years old in 2013.

c) Estimation of Parameters

In 2008 onwards a VPAype Bayesian model was used for the assessment of this stock. The input data for the
model are:

Catch data: catch numbers and mean weight at age for L8, except for 2002005, for which only total catch

is available. As STACFIS was unable to estimate the catch in 2011 and 2012 appropriately, a lognormal prior over
these catches was set in the model with a median of 12 800 t and a 95% confidence interval of (9 905 t, 16 630 t).
The value of the median lsased on the 2010 STACFIS estimate raised by the ratio of 2011 over 2010 effort. In
2012, as the TAC is almost the same as the 2011 one and from the VMS data there is no evidence that the effort has
changed, the same prior was used.

Scientific Council noted that some flag states significant in the Div. 3M cod fishery did not submit their 2013
STATLANT 21A data before the start of the meeting, so STATLANT 21A could not be compared to other catch
estimates for 2013. SC analyzed the CPUEs resulting from Dailgh Reports (DCR) dbiv. 3M cod for the

period 20112013. These CPUEs were compared with the available scientific data. The results of this comparison
show significant differences in 2011 and 2012 and a decrease of such differences in 2013. Ba=s results,
Scientific Council decided to use total catches from the DCR in 2013 (13 985 t), maintaining the model catch
estimation for 2011 and 2012,

Tuning numbers at age from the Canadian survey (49@5) and from EU Flemish Cap survey (1988.3).
Ages from 1 to 8+ in both cases.

Catchability analysisdependent on stock size for ages 1 to 2.

Natural Mortality: M was set via a lognormal prior as last year assessment.

Maturity ogives Modelled using a Bayesian framework and estimating the yearanisging data from the years
with data.

Additional priors for survivors at age at the end of the final assessment year, for survivors from the last true age in
every year, for fishing mortalities at age and total catch weight for years without catchreainage, for numbers
at age of the survey and for the natural mortality. Prior distributions were set as last year assessment.

The priors are defined as follows:

Input data Prior Model Prior Parameters
Total Catch LN(mediar,l s<)| Median=9.46, sd=0.1313
20112012
Survivors(2013,a), LNg% . e - medFsul age meéd;e?::ilSSOrO V(1. 6. 7=
as1-7 . ediare medreé¢ e = , Cv=cvsur 0.7.07,0.7,07} v

¢ cvsurv=1

Survivors(y,7),

y=19882012
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F(y,a), a=17, LN(med|an: medFﬁ C\= C\)F medF:C(OOOOl,OOOS, 0.01, 0.01
0.01, 0.005, 0.005)
y=20022005
cvsurv=0.7
Total Catch LN (mediar= CW,,( ¥ cv= cvCy CWnoq is arised from the Barano
equation
20022005
cvCW=0.05
Survey S | is the survey abundance index
I(y) -~ LN&@nediar= 7{ y & cvdl ¥ 1
Indices: Canadg & g is the survey catchability at age
and EU (1)
N is the commercial abundance ind
a raz0 g vd G
ny,a)=ddzNy 3 (b- 3z(v.a) 8 U=05b =058 for EU survey,
& ’ (survey made in July), and= 0.08,
) b = 0.17 for Canadian survey (mag
g(a)iéN N(mearF 1,variance= 0.25j,a =1 in Januanyfebruary)
i=lifa 23
Z is the total mortality
log(q(a)) ~ N(mear= O, variance= !
y(a) ~ gammd shape 2, rate0.07)
M M ~ LN (mediangv ) Median=0.218, cv=0.3

d) Assessment Results

The 2011 and 2012 catch posterior medians, estimated by the model, are 13 650 t and I8speatively,
virtually equal to the values estimatedlast yead assessment.

Note that estimates of SSB are available for 2014, whereas total biomass estimates are available to 2013 only. This
difference arises because there are no age 1 recruigsémiates for 2014, which are an important component of
the total, but not spawning biomass.

Total Biomass and Abundancé&stimated total biomass and abundance show an increasing trend since the
mid-2000s. Both values are this year around the level cdhlg 1990s (Fig. 6.4).
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Fig. 6.4.  Cod in Div. 3M: Biomass angbundance estimates for years 1988 to 2013.
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Spawning stock biomas&stimated median SSB (Fig. 6.5) has increased since 2005 to the highest value of the time
series and is now well abog,, (14 000 }. This increase is due to several abundant year classes and their early

maturity.
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Fig. 6.5. Cod in Div. 3M: Median and 90% probability intervals SSB estimates for years 1988 to 2014.
The horizontal dashed line is tBg, level of 14 000 t.

Recruitment After a series of recruitment failures between 1996 and 2004, values of recruitment at age 1 in 2005
2013 were higher, especiallge 2011 and 201%alues (Fig. 6.6). There is a high uncertainty associated with those
last values.
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Fig. 6.6.  Cod in Div. 3M: Recruitment (age 1) estimates and 90% probability intervals for years 1988
to 2013.

Fishing mortality F increased in 2022013 with the opening of the fishery (Fig. B.Fp, in 2013 (0.346) is more
than twiceF,a (0.145).

Consistent wth the changing age distribution in the catches of 2018, the exploitation patterns in the four years
are different between them. In 2010, fishing mortality was relatively constant across&gesuB during 2011 the
estimated fishing mortality on ag 67 was almost double that on age5.3n 2012 the largest values are ages 5
In 2013 it was at age 6. This sudden change contributes to significant revisions in estimatgeryedclit
reference points (Section g).



163 STACFIS 30 Mayl12 Jun 2014

Fbar

0'0 \\\\\\\\\\\\\\\\\\\\\\\\\\\\T“ N .
1972 1977 1982 1987 1992 1997 2002 2007 2012

Year

Fig. 6.7. Cod in Div. 3M: Fy, (ages &) estimates and 90% probability intervals for years 1988 to
2013.

Natural mortality The posterior median & estimated by the model was 0.156.
e) Retrospective analysis

A six-year retrospective analysis with the Bayesian model was condogteliminating successive years of catch
and survey data. Fig. 6.8 to 6.10 present the retrospective estimates of age 1 recruitment F3$Btagks 5.

Retrospective analysis shows revisions in the recruitment, but no evident patterns can be seen (Fig. 6.8F SSB and
show stability over the years (Fig. 6.9 and 6.10).

120000
110000
100000
90000
80000
70000
60000
50000
40000
30000
20000
10000

O Lo L ] el | ||| | | ||

1972 1977 1982 1987 1992 1997 2002 2007 2012
Year

Numbers (thousands)

Fig. 6.8.  Cod in Div. 3M: Retrospective results for recruitment.



STACFIS 30 Mayl2 Jun 2014 164

50000
45000 r
40000 r
35000 {
o 30000
e 25000
20000 +
15000 |
10000 |
5000 |

0 5 S
1972 1977 1982 1987 1992 1997 2002 2007 2012

Year

Fig. 6.9. Cod in Dv. 3M: Retrospective results for SSB.
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Fig. 6.10.Cod in Div. 3M: Retrospective results Fg,.
f) State of the stock
F increased in 2012013 with the opening of tHishery.Fy,, in 2013 (0.346) is more thahetwice F.4(0.145).

Current SSB is estiaied to be well abovB;;,,. Recruitment is relativg high, although 201-P013 estimates are
imprecise.

g) Reference Points

STACFIS has previously estimat8g, to be 14 000 t for this stock. SSB is well ab®yg in 2013. Fig. 6.1 shows
a stockFp,, plot.
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Fig. 6.11. Cod in Div. 3M: StockFp,(3-5) (posterior medians) ploB;, is plotted in the graphThe
SSB in 2014 is indicated in theaxis.

Figure 6.2 shows the Bayesian yield per recruit with respedftg in which we can see the estimatedues for
Fo.1, Fmax @ndFo013 Fo 1 andFocare slightly lower as the estimated last year.
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Fig. 6.12. Cod in Div. 3M: Bayesian Yield per recruit
h) Stock projections
Stochastic projections of the stock dynamics ove? gear period (20140 2016) havebeen performed. The
variability in the input data is taken from the results of the Bayesian assessment. Input data for the projections are as
follows:

Numbers aged 2 to 8+ in 2018stimated from the last assessment.

Recruitments for 2022016 Recruits per spawner were drawn randomly from the last nine years of the assessment
(20052013), as these are the years in which recruitment has started to recover.

Maturity ogive for 2014016 2013 maturity ogive.
Natural mortality for 20142016 2013natural mortality from the assessment results.

Weightat-age in stock and weiglat-age in catch for 2012016 2013 weights.
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PR at age for 2012016 2013 PRs.

Fra(@ges 35): Eight scenarios were considered. All scenarios assumed that the Yield fois2@&4established
TAC (14 521 1):

(Scenario 1Fp,=Fo.1 (Mmedian value = 0.090).
(Scenario 2F,a=Fmax(Mmedian value = 0.145).
(Scenario 3Fpa=2/3Fmax (Median value = 0.097).
(Scenario 4, =3/4F ax (Mmedian value = 0.109).
(Scenario 5)p,=0.85 .« (median value = 0.123).
(Scenario 6Fp4=0.750:3(median value = 0.259).
(Scenario 7Fpa=F013(median value = 0.346).
(Scenario 8Fpa=1.25,013(Median value = 0.432).

Figures 6.14 to 6.16 summarize the projection results under the eighar®s in just one figure. These results
indicate that under all scenarios total biomass and SSB during the next 2 years have high probability of reaching
levels equal or higher than all of the 197213 estimates (Fig. 6.14 and 6.15). The removals iatedavith theFp,,

based irF,gi3reach the level seen in 1979, before the collapse of the stock (Fig. 6.16).

Rapid changes in the biological parameters of this stock in recent years and the sudden decrease in the 2013 EU
survey index has led tsubstantial revision in estimate numbers for 2014 in the current assessment, compared to
projected numbers for 2014 in the previous assessment.

The Rientific Council expresses it concerns with regards that next year the same pattern could happertlsad that
year projections would be unrealistic. The update from one year to the next of the numbers at age is very important
in some cases. Figure 8.5hows these differences for the abundance at ag¢ €8timating for the year 2014,
comparing the abundarzeestimated by the model in last assessment and the abundances estimated in this
assessment. It can be seen a large update in ages 2 and 4, with less individuals in the current assessment.

The 2014 yield projection was derived fromfy, of 0.14 in the2013 assessment. Given the revision to estimated
numbers and significant changes in biological parameters since the last assessment, the same level of catch in 2014
can now only be generated with &g, of 0.28 in the current assessment.

Due toall of these changes, STACFIS considered thiatjection of management options can be provided for one
year only.
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Fig. 6.13. Cod in Div. 3M:Numbers at ages 2 &in 2014 from the assessment of 2013 and 2014.
Under all scenarios there is a very low probability%s) of SSB being belo,.

Results of the projections are summarized in the following table:

B SSB Yield
5% 50% 95% 5% 50% 95% 5% 50% 95%
Fy.=Fo.1 (Mmedian=0.090)
2014 45089 66953 100551 29651 44869 67624 14521
2015 51148 85726 141164 33526 58334 96124 3717 7091 13214
2016 80488 140565 242284 50201 84280 140617
FoarFnax (Median=0.145)
2014 45089 66953 100551 29651 44869 67624 14521
2015 51007 85528 141921 33538 58341 96147 5804 10838 19894
2016 75911 134970 233064 47116 79646 133164
Foar2/3Fax (Median=0.097)
2014 45089 66953 100551 29651 44869 67624 14521
2015 51600 85659 140511 33564 58355 96139 3984 7463 13901
2016 79919 139414 241551 49720 83828 140154
Foar3/4Fyax (Median=0.109)
2014 45089 66953 100551 29651 44869 67624 14521
2015 51451 85707 141019 33554 58302 9613( 4449 8327 15461
2016 79064 138195 238799 49331 82737 138514
Fba=0.85F (Median=0.123)
2014 45089 66953 100551 29651 44869 67624 14521
2015 50976 85605 140451 33567 58341 96114 4999 9351 17279
2016 77772 136555 23913( 48233 81562 136321
Fya=0.75R0:3 (median=0.259)
2014 45089 66953 100551 29651 44869 67624 14521
2015 50963 85988 141194 33526 58346 96069 12494 17926 27719
2016 68617 125904 22692 39178 70884 121779
Foa=F2013 (Median=0.346)
2014 45089 66953 100551 29651 44869 67624 14521
2015 51451 85545 14012 33538 58375 96144 15768 22605 34554
2016 64236 119001 216119 35038 65093 11326
Fpam1.25R013 (Median=0.432)
2014 45089 66953 100551 29651 44869 67624 14521
2015 51073 85533 139744 33525 58327 96239 18611 26799 40670
2016 59161 113669 207151 31681 60010 106011
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The risk of each scenarios is presented in the following table, with the limit reference points for each case:

Yield P(B<Bim) P(F>Fo,) P(F>Frmay)
2014 2015 2016( 2014 2015 2016| 2014 2015 2016 2014 2015 2016 | p(B20is> B2o14

Fo 14521 7091 <5% <5% <5% >95%
Fmax 14521 10838 <5% <5% <5% >95%
2/3Fmax | 14521 7463 <5% <5% <5% | >95% >95% >95%
3/4Fma | 14521 8327 <5% <5% <5% | >95% >95% >95%
0.85%ma | 14521 9351 <5% <5% <5% | >95% >95% >95%
0.7F 015 | 14521 17926 <5% <5% <5% | >95% >95% >95% >95% >95%
Fao13 14521 22605 <5% <5% <5% | >95% >95% >95% >95% >95%
1.25 05 | 14521 26799 <5% <5% <5% | >95% >95% >95% >95% >95%

i) Research recommendations

STACFISrecommendedthatan age reader comparison exercise be conducted
STATUS: No progresslhis recommendation is reiterated.
STACFISrecommends thatthe mostecent catch at age figures will revised
The next full assessment for this stock will be in 2015.

7. Redfish (Sebastes mentelland Sebastes fasciatysn Div. 3M

Interim Monitoring Report (SCRoc.14/017% SCS Docl14/06, 14/010, 14/033
a) Introduction

There are three species of redfish that are commercially fished on Flemish Capsedeepdfish
(Sebastementellg, golden redfish $ebastes marinisand Acadian redfishSebastes fasciatusThe term beaked
redfish is used foB. mentelleand S. fasciatu€ombined. Because of difficulties with identification and separation,
all three species are reported togethefrasglfisio in the commercial fishery. All stocks have both pelagic and
demersal concentrations and long recruitment procesketddttom. Redfish species are long lived with slow
growth.

i) Description of the fishery

The redfish fishery in Div. 3M increased from 20 000 t in 1985 to 81 000 t in 1990, falling continuously since then
until 19981999, when a minimum catch around @ t was recorded mostly as-bgtch of the Greenland halibut
fishery. An increase of the fishing effort directed to Div. 3M redfish is obse2068 onwarddasically pursued by
Portuguese bottom trawl and Ruskiattom andpelagic trawl.Part of this fising effort has been deployesh
shallower depths above 300and is associated witie increase of cod catches and reopening of the Flemish Cap
cod fishery in 2010

The increase ofolden redfisttatchresulted ina revision of catch estimatés recent yeardn order to split redfish
catch from the major fleets on Div. 3M into golden and beaked redfish cakhe&STACFIS catch estimates were
availablesince2011 Over the previous five years (20@610) an average annual bias df4d plus wa recorded
between overall BACFIS catch estimate and overall STATLANT nominal catch. In order to mitigate the lack of
scientific catch information a4% surplus was added to the STATLANT catch of each f&ete 2011.This
inflated STALANT catches are étudedasthe STACFIS catch estimates.

On 20122013 redfish catch was at an average level of 7 650 t while beaked redfish stayed at 5 800 t.
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Recent catches and TACs (‘00@re as follows:
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2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
TAC 5 5 5 5 8.5 10.0 | 10.0 6.5 6.5 6.5
STATLANT 21 6.4 6.3 5.6 7.9 8.7 8.5 9.7 6.7 6.8
STACFIS Total catch 6.6 7.2 6.7 8.5 11.3 8.5 11.1 7.6 7.7
STACFIS beaked redfish cafch | 4.1 6.0 5.1 43 3.7 5.4 9.0 5.9 5.7

1STACFIS catch estimates for the three redfish species.
2 STACFIS beaked redfishatch estimatéor 2013based orbeaked redfish average 202012 proportion on observed catch.
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b) Data Overview
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Redfish in Div. 3M: catches and TACs.

i) Research surveys
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Flemish Cap SurveyDespite a sequence of abundant year classes and a low exploitation regimienogetwenty

years survey results suggest that the beaked redfish stackased sharply from 2004 to 2006 and then declined

rapidly over the second half of the 2000Such unexpectedshift on the stock dynamicscanonly be attributed to

mortality other than fishing mortalitfzrom the last surveys results the decline appeared to have been halted. But the
stock has remained near its histatiaverage level, due to a combination of poor recruitment and natural mortalities

higher than level usually accepted for this stock.
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¢) Conclusions

The perceptin of the stock status has not changed.

The next full assessment of the stock is planned for 2015.
d) Research recommendations

STACFISrecommendedthat,in order to confirm lhe most likely redfish depletion by cod on Flemish Cap, and be

able to have an asssment independent approach to the magnitude of such impact and to the size structure of the
redfish most affected by cod predation, the existing feeding data from the past EU surveys be analyzed and made
available.

STATUS: Research work in progress.

STACFIS reiterated itgecommendation that the important line of ecosystem research based on the feeding
sampling routine of the EU survey catch be done on an annual basis.

STATUS: This recommendation has not yet been addressed.

8. American Plaice Hippoglossoides platessoidgsn Div. 3M

(SCR Doc. 05/29; 11/41; 14/17, 36; SCS Doc. 11/4, 5; 12/5, 8; 13/5; 14/6, 10, 13)
a) Introduction

The American plaice stock occurs mainly at depths shallower than 600 m on Flemish Cap. Catches are taken mainly
by otter trawl, primarily in a bycatch fishery of the Contracting Parties since 1992.

Nominal catches increased during the 1h60s, reaching peak of about 5 341 t in 1965, followed by a sharp
decline to values less than 1 100 t until 1973. Since 1974, when catches of this stock became regulated, catches
ranged from 600 t (1981) to 5 600 t (1987). After that catches declined to 275 t irc&d@88& partly by a reduction

in directed effort by the Spanish fleet in 198X ATLANT catch for 2012013 were 65, 63 t, 122 t and 246 t
respectively.

From 1979 to 1993 a TAC of 2 000 t was in effect for this stock. A reduction to 1 000 t was agrégg4fand
1995 and a moratorium was agreed to thereafter (Fig. 8.1).

Recent catches and TACs (‘000 t) are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2
STACFIS 0.05 0.05 0.1 0.1 0.1 0.1 0.1 0.1 0.2

ndf No directed fishing.
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Fig. 8.1.  American plaice in Div. 3M: STACFIS catches and TACs. No directed fishing is plotted as 0
TAC.

b) Input Data
i) Commercial fishery data

EU-Portugal providedength composition data for the 2010, 2011, 2012 and 2013 trawl catchesthabnia
provided length composition data for the 2010 trawl catches. Russia provided length composition data for the 2011
and 2013 trawl catches. ES8pain provided length comptien data for the 2013 trawl catches. The length
frequencies were used to estimate the length and age compositions for tH#020810tal catch. Ages 3 to 8 were

the most abundant ones in the catches from -201(3.

ii) Research survey data

The series ofesearch surveys conducted by the EU since 1988 was continued in July 2013. In June 2003 a new
Spanish research vessel, the Riconde de Ezeeplaced the R\Cornide de Saavedrhat had carried out the EU

survey series with the exception of the yeard @89 and 1990. In order to preserve the full use of the-2982

survey indices, the original mean catch per tow, biomass and abundance at length distributions for American plaice
have been converted to the new vessel units so that each former tinge ceedi@ be comparable with the
correspondent new indices obtained since 2003 with the/R¥onde de Ezalhe methodology for convert the

series was accepted by STACFIS in 2005 (JodR. 05/29). The results of the calibration show that the new

RV Vizcondale Ezas 33% more efficient than the former R3brnide de Sazedrain catching American plaice.

The USSR/Russian survey series that began in 1972 was concluded in 1993. From 1972 to 1982 the survey series
was poststratified because surveys were conducted using-Bxatibn design. Since 1983 USSR/Russia adopted the
stratified random survey methoé. new Russian survey was carried out in 2001 and 2002. Canada conducted
research vessel surveys from 1978 to 1985, and a single survey was conducted in 1996.

Although the USSR/Russian survey series shows higher variability, it showed a decreasingringnithel 198693

period. Abundance and biomass from the Russian survey in 2001 were the lowest of the series. Canadian survey
biomass and abundance between 1978 and 1985 were around 6 700 t and 10 million fish. Both indices from the
Canadian survey in 199@ere at the same level of the ones from the EU survey (Fig. 8.2 and 8.3). A continuous
decreasing trend in abundance and biomass indices was observed from the beginning of the EU survey series. The
2007 abundance and biomass were the lowest of the sAftes.2007, due to recruitment improvement (in
particular the 2006 year class), the biomass and abundance indices increased, but in 2012 this increase was halted. In
2013 these indices decreased again and are at a low level.
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Fig. 8.2.  American plaice irDiv. 3M: trends in biomass index in the surveys. EU survey data prior to
2003 converted to RVizcondede Ezaequivalents.
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Fig. 8.3.  American plaice in Div. 3M: trends in abundance index in the surveys. EU survey data prior
to 2003 converted to RVizcondede Ezaequivalents.

Age 7, corresponding to the 2006 year class, was dominant in the 2013 EU survey. Between this year class and the
1990 year class, the recruitment was very poor as shown by EU survey indices.

In the EU surveys an index of spanm stock biomass (50% of age 5 and 100% of age 6 plus) has been declining
since 1988. A minimum was recorded in 2007. In 2011 and 2012 the indices increase with the income of the strong
2006 year class in the SSB but in 2013 it decrease as there wereldsveish (ages 16+).

c) Estimation of Parameters

A fishing mortality index ) is given by the catch and EU survey biomass ratio for ages fully recruited to the
fishery.

A partial recruitment vector for American plaice in Div. 3M was revised assufi@htppped partial recruitment

and adjusting a relative mean indabage to a general logistic curve. This index was derived by determining the
ratio between the 1983013 age composition of the catch and American plaice EU survey abundance. Both data
sds were standardized to numbges-thousand prior to analysis.
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In addition to the XSA using the settings from the last assessment (adding the 2011, 2012 and 2013 values), further
analyses were conducted investigating the impact of changing: the firist tgeassessment (age 1 or 4); the first
year of the tuning fleet (1998 or 1994). The XSA model showed problems to converge and unrealistic results.

A VPA-type Bayesian model, the same used for the Div. 3M cod, was applied. As in XSAvadety of
combhations of the input data and in the valuesvotvere tested. Almodel runs performed the following input
sets:

Catch data catch numbers and mean weight at age for 2483.
Catchability analysisdependent on stock size for the age 4.

Priors: for survivors at age at the end of the final assessment year, for survivors from the last true age at the end of
every year, for numbers at age of the survey and for the natural mortality.

The VPAtype Bayesian model showed better diagnostics and results, budrthéjghly dependent of the chosen
priors and its distribution.

None of the analyses (XSA or VP#pe Bayesian model) were accepted as a basis to estimate stock size.
Nevertheless, the VR&pe Bayesian model with all data (age&6t, tuning from 198&013) and with variability
onM (0.2 with a c.v. of 0.05) was chao$or illustrate the trends in the stock.
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Fig. 84. American plaice in Div. 3M: stock trends in the exploratory assessment.

d) VPA-type Bayesian model and Surveys results

Both fishing mortality index (C/B) and VR#pe Bayesian model fishingortality declined from the mid980s to
the mid2000s (Fig. &) and since 2000 fluctuated at or below &has increased in recent years.
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Fig. 85. American plaice in Div. 3M: fishing mortality (catch/biomass) index from EU survey (ages 3
13) and VRA-type Bayesian model estimated fishing mortality (ag&8)3

The EU survey and VPAype Bayesian model indicates only poor recruitment from 1991 to 2005 year class. SSB
recorded a minimum in 2007, in recent years SSB indices increase with the incdraesivbhg 2006 year class in

the SSB but in 2013 this increase seems to halt mainly as there were fewer older fish (ages 16+). Stock biomass
increased in recent years due to the improved recruitment since 2006 (mainly due to the 2006 year class). SSB and
stock biomass are still at low level (Fig68.
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Fig. 86. American plaice in Div. 3M: biomass, spawning stock biomass (SSB) and corresponding
recruitment (age 3) from the EU Survey.

e) Assessment Results

Biomass:Stock biomass and SSB recorded a miniminr2007, due to consistent yetaryear recruitment failure
from the 1991 to 2005 year classes. Stock biomass and SSB increased in recent years due to the improved
recruitment since 2006 (mainly due to the 2006 year class), but are still at low level.

Fishing Mortality: Fishing mortality index (C/B) declined from the ri®80s to the mi®000s and since 2000
fluctuated at or below 0.F has increased slightly in recent years.

RecruitmentAll of the 1991 to 2005 year classes are estimated to be weale Z)06 the recruitment improved,
particularly the 2006 year class.
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State of the Stoclélthough the stock has increased slightly in recent years due to improved recruitment since 2006,
it continues to be in a poor condition. Although the level of catshee 1996 is low, all the analysis indicates that
this stock remains at a low level.

f) Reference Points
STACFIS is not in position to provide proxies for biomass reference points at this time.

The fishing mortality proxy (Catch/Biomass index) remains. IDwspite this, spawning stock biomass remains at a
poor level (Fig. 8).
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Fig. 87. American plaice in Div. 3M: stock trajectory within the NAFO PA framework.

The following set of parameters was used for the ypeldrecruit analysis: M = 0.2; exploitation pattern described
above; maturity of 50% at age 5 and 100% at age 6 plus; and an average mearawagghis the catch and in the
stock for the period 1988013. This analysis gaverg ;= 0.163 and & o= 0.347.

g) Research Recommendations

STACFISrecommendsthatseveral input frameworks be exploredbioth models (such ag; 6 s ; M (e. g. i
to Fy.1); ages dependent of the stock size; the proxies and its distribution\fP#eype Bayesian model).

Due to the recent improved recruitment at low SSB, STAGE®mMmendsto explore the Stock/Recruitment
relationship and B,.

This stock will be fuly assessed in 2017.
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C. STOCKS ON THE GRAND BANK: SA 3 AND DIV. 3LNO

(SCR Doc. 14/10, 14/14, SCS Ddet-14)

Recent Conditions in Ocean Climate and Lower Trophic Levels

00cean climate composite index on SAGrand Bank continues to remain well above normal in 2013 and recent

years.
0The composite spring -20L3mftenseveniehes rf rethtevalyl higmpesitiveiamomalie®.1 2
0The composite zooplankton index has remained above nol
0O0The composite trophic index has remained nearimenor mal

series in 2013.
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Fig. 3. Composite ocean climate indexfor NAFO Subarea 3 (SA3 Div. 3LNOylerived by summing the

standardized anomat (top left panel) during 1998013, composite spring bloom (summed background

chlorophyll a, magnitude and amplitude indices) index (Div. 3LNO) during 12983 (bottom left panel),

composite zooplankton (cumulative anomalies of the four functional plankton taxa) index during 1999

2013 (top right panel), and composite trophic (sumaraaimalies of nutrient and standing stocks of phyt
and zooplankton indices) index (bottom right panel) during 1B8%B. Note the 2012 value for the

(0]

composite trophic index is near zero and is not readily visible on the plot. Red bars are positiveeanomali

indicating above average levels while blue bars are negative anomalies indicating below average val
Environmental Overview

The water massharacteristic of the Grand Bamke typical Coldntermediatelayer (CIL) subpolar waters which
extend to the bottom in northern areas with average bottom temperatures geneCatlyrir®)y spring and through to

ues.

autumn. The winteformed CIL water mass is a reliable index of ocean atlinconditions in this area. Bottom

temperatures increase te4’C in southern regions @iv. 3NO due to atmospheric forcing and along the slopes of
banks below 200 m depth due to the presence of Labrador Slope Water. Quttibensslopes of the Qrd Bankin

the

Div. 30 bottom temperatures may reacB’@ due to the influence of warm slope water from the south. The general

circulation in this region consists of the relatively strong offshore Labrador Current at the shelf break

and a

considerably weakdoranch near the coast in the Avalon Channel. Currents over the banks are very weak and the

variability often exceeds the mean flow.
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Ocean Climate and Ecosystem Indicators

The composite climate index in Subarea 3 (Div. 3LNO) continues to remain abovd mo243 but has declined

in a pattern similar to Div. 3M in recent years (Fig. 3). Standing stocks of phytoplankton based on the composite
spring bloom index has remained below average in 2013 consistent with levels observed in 2012 (Fig. 3). Standing
stocks of zooplankton based on the composite zooplankton index peaked in 2013 and has remained well above
normal in the past several years (Fig. 3). The composite trophic index also peaked in 2013 after several years of
nearnormal levels (Fig. 3).

The anmial surface temperatures at Station 27 in Divc8htinue to remaimbove norma({~1'C) in 2013.Bottom
temperatures at Station 27 remained stabléewatls observed ir2012. Vertically averaged temperatures were
relatively stable at +1.1 SD from 201Rurface salinities at Station 27 were near the long temp mean inn20&3
bottom salinities decreased below normal. The vertical thickness of the layer of @@Idia@r (commonly referred

as the coldntermediatdayer or CIL on the shelf) increasedttee mean of the time series in 205gring bottom
temperatures in NAFO Div. 3LNO during 2013 were above normal and slightly less warm than the conditions of
2012. During theautumn bottom temperatures iv. 3LNO decreased and were near the long termamof the
time-series.

9. Cod (Gadus morhug in NAFO Div. 3NO
Interim Monitoring Report(SCR Doc. 14/05, SCS Doc. 14/06, 10, 11, 14)
a) Introduction

This stock has been under moratorium to directed fishing since FebruaryBy88dtch occurs primarilyn the
yellowtail flounder, skate and redfish fisherig®y-catch during the moratorium increased from 170 t in 1995,
peaked at about 4 800rt 2003 and has been between 600 t and 1100 t shme The catch in 2013 was
1052 t

Recent nominal catches amACs (‘000 tons) are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21 0.6 0.3 0.7 0.7 0.6 0.8 0.8 0.7 1.1
STACFIS 0.7 0.6 0.8 0.9 1.1 0.9 0.8 0.7 1.1

ndf: No directed fishery anlly-catches of cod in fisheries targeting other species should be kept at the lowest possible
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Fig.9.1.  Cod in Div. 3NO: total catches and TACs. Panel at right highlights catches during the
moratorium on directed fishing.

b) Data Overview

Canadian bottom trawl surveys The spring survey biomass index declined from 198%ddowest level in 1995

(Fig. 9.2).Except for a briefincreasefrom 1998 to 2000the springindex remained low to 2008. There was a
substantial increase in 2009, thghrést index since 1993, resulting from improved recruitment from the-2006

year classes. The index declined for 2010 and 2011 before increasing again in 2012 and 2013. The trend in the
autumnsurveybiomass indexvas similar to the spring series (F&2).
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Fig. 9.2.  Cod in Div. 3NO: survey biomass index (+ 1 s.d.) from Canadian spring and autumn research
surveys.

EU-Spain bottom trawl survey. The biomass indekom the EU-Spain stratifieerandom survey in the NRA

portion of Div. 3NO was relativelijow and stable from 1992008 (Fig. 9.3). There was a considerable increase in

the index from 2009 to the highest estimate in the series in 2011. However, the index has declined substantially in
each of the last two yeansdices from this survey may nbe suitable as indicators of overall stock trend since the
survey covers only a small portion of the stock area and trends can be confounded by fish movement in and out of
the area.
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Fig. 9.3.  Cod in Div. 3NO: survey biomass index (x 1 s.d.) from-§phinsurveysconducted in the
NRA portion of Div. 3NQ

¢) Conclusion

The most recent analytical assessment (2013) concluded that SSB was weBRe{6® 000 t) in 2012. Canadian
survey indices for 2013 suggest little change in the overall $timckasssince that time, and the EBpain survey

indices have declined for the portion of the stock outside the Canadian EEZ. Overall, the 2013 indices are not
considered to indicate a significant change in the status of the stock.

The next full assessment of thisatwill occurin 2016.

10. Redfish Sebastes mentelland Sebastes fasciatysn Divisions 3L and 3N
(SCR Doc. 14/006, 14/022; SCS Doc. 14/10, 14/13)

a) Introduction

There are two species of redfiat have been commercially fished in Div. 3LN; the@sea redfisSebastes
mentella)and the Acadian redfis{Bebastes fasciatyl The external characteristics are very similar, making them
difficult to distinguish, and as a consequence they are reported collectively as "redfish” in the commercial fishery
statistics.

Between 1959 and 1964 reported catches declined from 45 000 t to 10 000 t, oscillating over the next 21 years
(19651985) around an average level of 21 00Cdtches incread afterwards to a 79,000 t high in 1987 and fall
steadily to a 450 tminimum reached in 1996. Catches were kept at a low level since 4683 (000 t) until

2009The NAFO Fisheries Commission implemented a moratorium on directed fishing for this stock between 1998
and 2009. Te fishery reopen in 2010 with a TAC of 3 500rhe NAFO Fisheries Commission implemented a
moratorium on directed fishing for this stock between 1998 and 20@9fighery reopen in 2010 with a TAC of 3

500 t. The Fisheries Commission endorsed the Scientific Council recommendations from the 20d4. Oaienes
increased with the reopening of the fishery in 2010 and have reached just over 6 000 t in 2013, the highest level
recorded on 20 yea(3able 1, Fig. 1)Catches from EWPortugal, Russian and Canadian fleets justified most of the
increase onhte redfish catch observed on b&tivisions 3L and 3N.

Recent catches and TACs are:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

TAC ndf ndf ndf ndf ndf 3.5 6.0 6.0 6.5 7.0

STATLANT 21 0.4 0.2 0.2 0.4 0.3 3.1 54 4.3 6.0

STACFIS 0.7 0.5 1.7 0.6 1.1 4.1 54 4.3 6.0
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Fig. 10.1. Redfish in Div. 3LN: catches and TACs (No directed fishing is plotted as zero TAC).
b) Input Data
i) Commercial fishery data

Most of the commercial length sampling data available for the Div. 3LN beaked redfish stocks came, since 1990,
from the Portuguese fisheries. Length sampling data fronSg&in and from Russia were used to estimate the
length composition of the bgatch fa those fleets in several yeashove average mean lengths, an apparent stable
length structure of the catch with no clear trends towards smaller or larger length groups and proportions in numbers of
small redfish usually below 1%, are observed on moshefyears of the 1998005 interval. However, well below
average mean lengths coupled with unusually high proportions of small redfish in the catch occurred afterwards on
several years. Under a low exploitation regime such interlinked events shouldtihefleequential recruitment of above
average year classes into the exploitable stock between 2008 and 2013.

ii) Research survey data

From 1978 onwards several stratifihdom bottom trawl surveys have been conducted by Canada in various years
and seasws in Div. 3L and in Div. 3N. Since 1991 two Canadian series of annual stratifidm surveys covered

both Div. 3L and Div. 3N on a regular annual basis: a spring survey-fMiay and an autumn survey (S€mxt.
3N/Nov-Dec. 3L for most years). No swy was carried out in spring 2006 on Div. 3N.

The design of the Canadian surveys was based on a stratification scheme down to 732 m for Div. 3LN. From 1996
onwards the stratification scheme has been updated to include depths down to 1 464 m (800HWathamhs}he

autumn surveys have swept strata below 732 m depth, most on Div. 3L. Until the autumn of 1995 the Canadians
surveys were conducted with an Engels 145 high lift otter trawl with a small mesh liner (29 mm) in the codend and
tows planned for 30 mute duration. Starting with the autumn 1995 survey in Div. 3LN, a Campelen 1800 survey
gear was adopted with a 12 mm liner in the codend and 15 minute ToesEngel data were converted into
Campelen equivalent units in the 1998 assessment.

Since 198Fussian bottom trawl surveys in NAFO Div. 3LMNO turn to stratdieddom, following the Canadian
stratification for Sub area 3. On 1984 standard tows were set to half hour at 3.5 knots, with a standard gear. From
1984 until 1990, vessels conducting thisvey were of the same tonnage class with the exception of 1985, when a
vessel of smaller tonnage class was employed. This smaller category was later employed on the 1991 and 1993
surveys. On 1992 and 1994 Russian survey was carried out only in Div. 3199nthe Russian bottom trawl

series in NAFO Sub area 3 was discontinued.

In 1995 EUSpain started a nesitratifiedrandom bottom trawl springMay-June) survey on NAFO Regulatory Area
of Div. 3NO. Despite changes on the depth contour of the surverath in the NRA to 732m were covered every
year following the standard stratification. From 1998 onwards the Spanish survey was extended to 1464 m. From
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1995 till 2000 the survey was carried out by the Spanish stern tr@MePlaya de Menduifiaising aPedreira

bottom trawl net. In 2001 thie/V Vizconde de Ezatrawling with aCampelennet, replaced the commercial stern
trawler. In order to maintain the data series obtained since 1995, comparative fishing trials were conducted in spring
2001 to develp conversion factors between the two fishing vessel and gear combinations. Former Div. 3NO redfish
survey indices from C/\Playa de Menduifihave been transformeéd R/V Vizconde de Ezanits and so the Div.

3N Spanish spring survey series (1298.3) hadeen included in the assessment framework since 2010.

The Spanish survey in Div. 3L of NAFO Regulatory Area (Flemish Pass) was initiated by Spain in 2003. The
Research vess#lizconde de Ezhas carried out the entire surveys series following the same procedures and using
the same bottom trawl ge&ampelen 1800However onlyin 2006, for the first time, an adequate prospecting
survey was conducted in Division 3L with over 100 valid héRtsmanet al, 2014).

The survey biomass series used in the assessment framework and the female SSB survey series were standardized to
zero mean and unit standard deviation and so presented on FigurErbéhZhe first half of the 1980s to the first

half of the 1990s Canadian survey data in [3i.and Russian bottom trawl surveys in DBLN suggests that stock

size suffered a substantial reducti®edfish survey bottom biomass in Div. 3LN remained well below average level

until 1997 and started since thandiscrete and discontinuous increase. A pronounced increase of the remaining
biomass indices has been observed over the most recent years, 2007 onwards. Considering all available bottom trawl
survey series occurring in Div. 3L and Div. 3N from 1978 t0lLl3, 100% of the biomass indices were above the
average of their own series on 197835, only 4% on 1988006, and 89% on 2062013.

Both 19912013 spring and autumn standardized female SSB series for Div. 3LN combined showed very similar
patterns to cogspondent survey biomass series.
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Fig. 10.2. Redfish in Div. 3LN: standardized survey biomgd®9782013, left panel)and female
spawning biomasg1991-2013, right panel). Each series standardized to zero mean and unit
standard deviation. Vertical barglicate periods when indices cross average levels.

During the first hal f of medniengtisYv&n@gativear slightigbokie agetagev ey s er
Mean lengths on most of the years between 1996 and 2007 (spring survey) or 2006 saumtery)nwere above the

mean, reflecting a shift on the stock length structure to larger individuals Since 2008 mean lamgjthity dell to

belowwell bebw average, just as observed on the commercial catch at Iigrigtti0.3) This most recent patier

on the length structure of both surveys and by catch seems to confirm the occurrence of recent pulses on recruitment
after a low productivity regime that prevailed for more than 15 years.
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Fig. 10.3. Redfish in Div. 3LN: annual anomalies of the méamgth on the spring and autumn survey,
1991-2013.

iii) Recruitment

There was a relatively good pulse of recruitment picked up in the-1992 Canadian autumn survey in Div. 3LN
in the range of 144 cm for 1991 and 1%8cm for 1992 From 2005 onwardscommercial catch and Canadian
survey length datandicate thathe proportion of redfish smaller than 20cm has increased significantly.

c) Assessment Results

An ASPIC model frameworkRrager, 1994 was used witta norequilibrium Schaeffersurplus produion model

to describe stock dynamicall 1959-2010 catches used in this assessment are the catches adopted by STACFIS for
this stock. Catch in Div. 3LN for 2032012 taken from the NAFO STATLANT 21A andpaovisional 2013 catch

taken from the NAFO Provignal Catch Statistics letter, Feb 20@sers. comm.), were used in this assessment for
the most recent years.

This assessment is not a follow up of the previous ones (Avila deé#lalg 2012 and 2010). The logistic Schaefer
production model (1954) imecporated in ASPIC operating model (Prager, 1994) cannot cope anymore with the most
recent biomas increases observed in both spring and (mainly) autumn CanaigiaBLN surveys,as it provides
unrealistic assessment resulBelective elimination of ou#rs, in order to get a picture in line to what is the
perception of the stock history from commercial and survey data trends, is no longer a valid option, as reflected on
the last STACFIS research recommendation on this matter (NAFO, 2012).

Being sq input has been reframed opening room to a new combination of Canadian dditunBlL and 3N
surveys. The inclusion of the Spanish spring survey on Div. 3N and the removal of the historical CPUE series have
also been considereASPIC has also been run with MXept constanat an initial starting guess, instead of being
estimated by the model. The average level of 21 000 t for the-19&® period, when the stock experienced an
apparent stability suggested either by the STATLANT CPUE series and the availaglgssbefore declining in
response to a sudden and important increase on catch, was assumed to be as a sound proxy to MSY.
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The input data were:

11a (Statlant CPUE and catch), or
11b (Catch)

12 (3LN spring survey)

13a (3N autumn survey) or

13b (3LN autumn survey)

14 (3LN Power russian survey)
15 (3L winter survey)

16 (3L summer survey)

17a (3L autumn survey) or

17b (3L autumn survey)

18 (3N spring spanish survey)

11a (Statlant CPUE and catch), or
11b (Catch)

12 (3LN spring survey)

13a (3N autumn survey) or

13b (3LN autumn survey)

14 (3LN Power russian survey)
15 (3L winter survey)

16 (3L summer survey)

17a (3L autumn survey) or

17b (3L autumn survey)

18 (3N spring spanish survey)

184

Statlant cpue for Div. 3LN,1gs59.1904 & Catch for Div. 3LN 19592013

Catch for Div. 3LN 1959.2013

Canadian spring survey biomass for Div. 3LN, 19912005, 2007-2013

Canadian autumn survey biomass for Div. 3N, 1991 19932010, 2012-2013

Canadian autumn survey biomass for Div. 3LN, 1991.2013

Russian spring survey biomass for Div. 3LN , 19841991 (Power and Vaskov,1992)
Canadian winter survey biomass for Div. 3L, 19g5-1986 and 1990

Canadian summer survey biomass for Div. 3L 197s.1979, 1981,1984-1985, 1990-1991and 1993
Canadian autumn survey biomass for Div. 3L, 19g5.1986, 1990-1994, 1996-2009, 2011-2013
Canadian autumn survey biomass for Div. 3L, 19g5.1986, 1090

Spanish survey biomass for Div. 3N, 1995.0013

Statlant cpue for Div. 3LN,1gs59.1904 & Catch for Div. 3LN 19592013

Catch for Div. 3LN 1959.2013

Canadian spring survey biomass for Div. 3LN, 1991-200s, 2007-2013

Canadian autumn survey biomass for Div. 3N, 1991 19932010, 2012-2013

Canadian autumn survey biomass for Div. 3LN, 19912013

Russian spring survey biomass for Div. 3LN , 19841991 (Power and Vaskov,1992)
Canadian winter survey biomass for Div. 3L, 19g5.1986 and 1990

Canadian summer survey biomass for Div. 3L 197s.1979, 1081,1984-1985, 1990-1991and 1993
Canadian autumn survey biomass for Div. 3L, 19g5 1986, 1090-1994, 1996-2000, 2011-2013
Canadian autumn survey biomass for Div. 3L, 19g5-1986, 1090

Spanish survey biomass for Div. 3N, 1995.0013

On this year exploratory analysis ficandidate frameworks were classified into three categodegsponding to
three different approaches to this assessment:

Categoryl. A status quacategory, with the update of the framework adopted in 2012 but keeping all the@03.2
new pointsMSY was estimated by the model.

ASPICfit 2014 1: update approvedsaessment framework (without 3N Spain, 3LN spring but 2007, 3L
autumn but 2010 and 3N autumn but 2011) updated to 2012 and 2013 (all points included).

Category2. An MSYmodel free estimate category, wVisSYis estimated by the model along with the otkey
parameters. The two frameworks in this category have a joint2083 Canadian autumn 3LN survey series and a
short 19851986 and 1990 Canadian autumn 3L survey series. All points included in all series.

ASPICfit 20142: with 3LN autumn survey and 38pain survey full length survey series, all previous
outliers included, option b for I3 and 17.

ASPICfit 20143: strike out CPUE, full length catch and all survey series, all previous outliers included,
option b for 11, 13 and 7.

Category3. An MSYuserfixed category, were an empirical approaciMi®8Yis assumed as an input constant, based
on 21000 t average catch level of the 19685 interval. The two framework in this category have the same
arrangement of the Canadian autumn surveys as on the meatagory. All points included in all series.

ASPICfit 20144: MSY fixed at 19661985 average catch, strike out CPUE, keep full length catch and all
survey series, all previous outliers included, option b for I1, 13 and 17.

ASPICfit 20145: MSY fixed at1960-1985 average catch, keep full length CPUE and all survey series, all
previous outliers included, option b for I3 and 17
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An overview of the exploratory analysis under a traffic light raBogemeead to the conclusion that boktSY
fixed candidates (Category 3) shown a much better performanceeithenthe status quoor the twvo MSY free
estimate candidates

All MSYfree estimate runs gave depressed (first half) biomass trajectories well Bgpwnd By, estimates at
magnitude well above all magnitudes estimated in the past. Bi8l¥and the equilibrium yield available in 2014

are also at much higher levels (Tali&1) than the highest level observed of catch@ t, 19861992), occurring

at a time when all available indis for this stock declined. The model fit each estimated survey sehghtmter

annual variabilityon the correspondent survey, the final outcome being a stock increasing at an increasing speed
from the second half of the 1990s onwards. The underlggigtic production model has no option but to assume

that such a stock should still be in nowadstji increasingowardsBy,s,

Table 10.1. Key parameters dive possible frameworks for ASPICfit 2014 assessment versus ASPICfit 2012

assessment
MSY BL/K Finsy Fa1dFinsy Ye2014 Bunsy Boo14Busy_|
ASPICfit 2014 1 | 117300 0.0579 0.0812 0.1257 79410 1444000 0.4319
ASPICfit 20142 | 267300 0.0252 0.0925 0.0803 136900 | 2889000 0.3015
ASPICfit 2014 3 | 112900 0.0619 0.0992 0.1105 59580 1138000 0.5152
ASPICfit2014 4 | 21000(1)  1.6230 0.1285 0.2104 17450 162300 1.4040
ASPICfit 2014 5 | 21000(1)  0.6764 0.1097 0.2136 18120 191500 1.3710
MSY BL/K Finsy Foo14/Finsy Ye2012 Bunsy Boo17/Bumsy_|
ASPICfit 2012 23700 0.4434 0.1053 0.1683 18360 225100 1.4750

@)

fixed at the start user guess: average catch 10885

Comparing the results inable 10.1(see also Fig. 10.4and also all 2014 analysis against the 2012 and 2010
assessments lead to the conclusion H@PIC fit 20145 would be used to estimagtock status in the current

assessment.
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Fig. 10.4.  B/BnsyandF/Fyg,from 2010, 2012 and 2014 assessments.

Different starting values for key parameters, different random number seeds and different magnitudes of last year
surveys were used to test fbustness of the ASP§2014 formulation. The catch and seed related options arrived

to the same or very similar solutions, showing that the ASPIC results given by the chosen formulation are insensitive
to changes on first value/default inputs chosemit@lize the assessment. Very small variability is induced on the
trajectories of relative biomass and fishing mortality by variability on last year surveys, in line with the logistic
model chosen for biomass growth.
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A 20142012 ASPIG, retrospective m@alysis (Fig. 10.5) was carried out. From one year to the next ASPIC
assessments over estimate biomasd under estimate fishing mortality at small rates-GB%). These retrospective
patterns are the model response to the general increasearfghi@gsurvey series, recorded over the most recent
years.
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Fig. 10.5. Redfish in Div. 3LN: RetrospectivB/Bps, from ASPIGas year 2012011

ASPIG,,4 diagnosticson deterministic (FIT) mode shown an unavoidable negative correlation between the
estimated and the observ8BT ATLANT CPUE series (due to the lack of observed values covering the last half of

the time interval, when estimated series grows in line wittbitwnass increase estimated by the modeill, a poor

fit of the SpanishDiv. 3N surveywhich had not been included in previous assessmeéluwever, correlations

between observed and estimated series incfeaselast assessment, which is a remarkableifean favour othe

chosen framewotk t aki ng into account that this assessment inco

As in previous assessments, patterns in residuals are observed. Nevertheless these patterns have lidtle impact
ASPIGC,4bo0tstrapresults(Table 10.2 Figure 10.8, as pointed out by:

Small biss between the bias corrected and the point estimates (< 10%) for all key parameters,
Similar key parameter results from either 2014, 2012 and 2010 ASB$Sessments.
B/BumsyandF/Frpsypoint estinate trajectories sticking to their bias corrected ones,

1
1
1
1 While keeping theirws k ew track far from their 80% CLO66s boundari
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Table 10.2. Compairision of ASPIC2014 with ASPIC2012 and ASPIC 2010 summaries of bootstrap analysis results.

point Bias-corrected approximate confidence limits
Estimated estimate Estimated | point estimates Inter-
Param. ASPIC Point biasin pt | median | bias relative 80% 80% 50% 50% quartile Relative
name assessmen| estimate| estimate corrected | bias lower upper lower upper range IQ range
B1/K 2014 0.6764 | 0.1682 0.845 0.508 24.87% 0.5491 1.042 0.589 0.7887 0.1997 0.295
2012 0.4434 | 0.064 0.507 0.380 14.37% 0.241 0.643 0.315 0.519 0.204 0.460
2010 0.5410 | 0.050 0.591 0.491 9.25% 0.312 0.832 0.411 0.658 0.247 0.456
K 2014 383000 | 7837 390837 | 375163 1.53% 337100 478500 356700 433500 76800 0.200
2012 450300 | 16210 466510 | 434090 3.60% 351100 747600 398800 608400 209700 0.466
2010 386700 | 27970 414670 | 358730 7.23% 316300 606000 345000 471600 126600 0.327
MSY 2014 21000 21000 | 21000
2012 23700 | 1099 24799 | 22601 4.64% 21360 31580 22430 26430 4002 0.169
2010 22580 | 1326 23906 | 21254 5.87% 20400 24630 21310 23180 1871 0.083
:/(eearl:rals'[ 2014 18120 | -869 17252 | 18989 -4.79% 12920 20930 15530 20430 4906 0.271
2012 18360 | -718 17642 | 19078 -3.91% 10640 32820 14670 26200 11530 0.628
2010 15350 | 352 15702 | 14998 2.29% 7152 25890 10590 20850 10260 0.668
Busy 2014 191500 | 2931 194431 | 188569 1.53% 168500 239200 178400 216800 38400 0.200
2012 225100 | 8103 233203 | 216997 3.60% 175600 373800 199400 304200 104800 0.466
2010 193300 | 13990 207290 | 179310 7.23% 158100 303000 172500 235800 63310 0.327
Frsy 2014 0.110 0.000122 | 0.110 0.110 0.11% 0.088 0.125 0.097 0.118 0.021 0.19
2012 0.105 0.006 0.111 0.100 5.50% 0.082 0.131 0.090 0.116 0.027 0.253
2010 0.117 0.004 0.121 0.113 3.27% 0.090 0.149 0.100 0.132 0.032 0.273
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Fig. 10.6a. Redfish in Div. 3LN:B/Bys,19592014 point estimate and bias corredtgajectories.
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Fig. 10.6b. Redfish in Div. 3LN:F/Fs,19532013 point estimate and bias corrected trajectories.
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Fig. 10.6c. Redfish in Div. 3LN:B/Bs, 19592014 trajectories (point estimates with approximate 80%
CLb6s) .
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Fig. 10.6d. Redfish in Div 3LN: F/Fys, 19592013 trajectories (point estimate with approximate 80%
CLb6s) .

The model results suggest that the maximum observed sustainable yield (MSY) of 21000 t can be a long term
sustainable yield if fishing mortality stands at a long term level of 0.11. The correspondent stock biomass is
considered this stocRys, (191 500 t). The magnitude &, (0.11) is of the same order of magnitude tign =

0.12 given by a previous yielper recruit analysis for redfish in Div. 3LN (Power and Parsons, 1999). Relative
biomass was slightly abow&,s,for most of the former years up to 1985, under a fishing mortality in the vicinity of
Fmsy Between 1986 and 1992 catches were higher th&9@1 (26 000 t 79 000 t), increasing fishing mortality to

well aboveF, from 1986 till 1993. Those eight years of heavy dfighing determine the fall of biomass, from

Bmsyin 1986 to 12%By,s,in 19941995, when a minimum stock size is recorded. &it295 both were kept at low to

very low levels. Over the moratorium years biomass was allowed to recover and at the beginning of 2014 biomass is
predicted to b 1.4 xBys, The probability to be at or aboBs,, is high to very high. Current fishing mality is

predicted to be at 0.22 timés,s, and the probability of being abotg,,is very low.
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Fig. 10.7. Redfish in Div. 3LN: Catch versus Surplus Production from AgF2014

Catch versus surplus production trajectories are presented on Fig. 10.7. FromniiP8985 catchesrbm a
scattered cloud of points around surplus production curve. On-I19®BB catches rise well above the surplus
production and though declining continuously since then were still above equilibrium yield in 1993. Estimated catch
has been well below surplpsoduction levels since 1994.
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Biomass:Slightly aboveBy,, for most of the former years up to 1985. Declined fr@&mgs,in 1986 to 12%B,in
19941995, when a minimum stock size is recorded., Over the moratorium years biomass was allowed to recover
andat the beginning of 201diomass is predicted to be 1.8xs, The probability to be at or abow,sis high to

very high.

Fishing mortality: Fishing mortality has been low to very low since 1995 but has slightly increased since the
reopening of the fisery in 2010.Current fishing mortality is predicted to beR2 xFys, and the probability of
being abovéis very low

Recruitment From commercial catch and Canadian survey length thaee are signs of recent recruitment
(20052013) of above arage year classes to the exploitable stock.

State of stock The stock is estimated to be at 1.B., There is a low risk of thetockbeing belowBn,s, Fishing
mortality is belowFns, (0.22 x Frns), and the probability of being abovg.s, is very low Recent recruitment
(20052013) appears to be above average.

d) Quality considerations

The modeling frameworlpreviously used was not able to provide reliable results wakowed to run without
constraints on MSYTherefore MSY was fixed in the modeldathe results are conditioned on this assumption.
Fixing MSY to the average catch of the 198885 period generated much discussion in STACFIS as it is justified

on a empirical basis. STACFI&ncluded that theconstrainedmodel would likely produce the mst realistic
description of stock status at this point. It is however apparent that some uncertainties might not be well captured
within this model. Management decisions based on this assessment should take into account this added uncertainty.

e) Projections

Three ASPIC short ternmstochastigoprojections were carried out assumin@@l4 catch of 6500 t (TAC in 2013)
forwarded with increasing options of constant fishing mortality on5281d 205, from Fausquot0 2/3 Frsy |
stopping at 13 Fr,s,(Table10.2a and 10.2b; Fig. 10.6)

For the three scenarios considered, estimated biomass remain8Bakovith a low risk of being beloB,s,
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Table 10.3. Short term projections for redfish in Div. 3LN. The™®&d", and 98' percentiles of projected
B/Bmsy, F/IFmsy and catch (t) are shown, for projectedralues ofFsuwusque 1/3 Fmsyand 2/3F s,
The assumed catch for 2014 was 6500 t (TAC in 2013)

Fsatus quo percentiles
Year 10 50 90
BIOMASS RELATIVE TOBpsy
2014 0.931 1.371 1.632
2015 0.997 1.429 1.665
2016 1.062 1.481 1.695
2017 1.120 1.528 1.720
FISHING MORTALITY RELATIVE TO Fsy
2014 0.188 0.221 0.321
2015 0.177 0.214 0.318
2016 0.177 0.214 0.318
YIELDS FOR 20142016
2014 6500 6500 6500
2015 6254 6529 6361
2016 6353 6752 6501
1/3 Fpsy percentiles 2/3Fnsy  percentiles
Year 10 50 90 Year 10 50 90
BIOMASS RELATIVE TOBpsy BIOMASS RELATIVE TOBmsy
2014 0.931 1.371 1.632 2014 0.931 1.371 1.632
2015 0.997 1.429 1.665 2015 0.997 1.429 1.665
2016 1.045 1.464 1.676 2016 0.996 1.415 1.625
2017 1.088 1.494 1.685 2017 0.997 1.403 1.594
FISHING MORTALITY RELATIVE TO Fpsy FISHING MORTALITY RELATIVE TO Fpsy
2014 0.188 0.221 0.321 2014 0.188 0.221 0.321
2015 0.277 0.333 0.496 2015 0.553 0.667 0.991
2016 0.277 0.333 0.496 2016 0.553 0.667 0.991
YIELDS FOR 20142016 YIELDS FOR 20142016
2014 6500 6500 6500 2014 6500 6500 6500
2015 9708 10130 10650 2015 19100 19900 20790
2016 9762 10360 11100 2016 18700 19720 20770

On the 2014 ASPIC assessmBt8Y is not estimated by the underlying Schaeffer m@sie¢ section d)n turn it is

a proxy given by the average level of catch that was sustained by the stock over 25 years. It is uncertain that the
productivity regime which supported such level of exaltion from the 1960s to the first half of the 1980s still
prevails.

The status of the stock allows an increase in its exploitati@nquestion is how far and how fassshould be A

higher TAC should be reached by a stepwise increase from the eatciallevel in order to confirm with a high
probability the stock will be able to accommodate increasing removals and still stand where it is: at or above a level
of biomass that has sustained a long term catch of 21 000 t.

f) Reference Points

The ASPICpoint estimate results were put under the precautionary framework (Fig. Tl@e8rajectory presented
shows a stock slightly abo\&,s,under exploitation arounBy,s,through 25 years in a row (19d®85). The stock
rapidly declined afterwards to welelow B,s,when fishing mortality rises to well abo¥g,, (1987%1994). Biomass
gradually approacheand finally surpasseBnsy after fishing mortality dropped to well belofy,s, (19941996)
being kept at a low to very lowevelever since.
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Fig. 108. Redfish in Div. 3LN: stock trajectory under a precautionary framework for ASR014.
g) Research Recommendations

STACFISrecommendsthatrisks associated with the stock falling beloyy, B the various projection scenarios be
presented

The next fullassessment of this stock will be in 2016.

11. American Plaice Hijppoglossoides platessoidgi Div. 3LNO
(SCS Doc. 4/6, 10, 11, 13, 14 SCR Doc. /5, 12, 3134)

a) Introduction

In most years the majority of the catch has been taken by offshordraters. There was no directed fishing in

1994 and there has been a moratorium since 1995. Catches increased after the moratorium until 2003 after which
they began to declineTotal catch based on ratios of fishing effort in 2013 to effort in 20103@64 tons, mainly

taken in the NAFO Regulatory Area (Fig. 11(%¢e section for more deta)l. In 2011-13, American plaice were

taken as bycatch in theCanadian yellowtail fishery, EA$pain and EUPortugal skate, redfishnd Greenland

halibut fisheries

Recent nominal catches and TACs (‘000 t) are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21 2.4 0.9 15 1.9 1.8 15 1.2 1.3 2.1
STACFIS 41 2.8 3.6 25 3.0 2.9 2.9 3.0 3.1

ndf No directed fishing.
! Catch was estimated using fishing effort ratfiplied to 2010 STACFIS catch
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Fig. 11.1. American plaice in Div. 3LNOestimatedcatches and TACs. No directed fishing is plotted as
0 TAC.

b) Input Data

Biomass andhbundance data were available fromnaal Canadian spring (198%13) and autumn (1992013
bottom trawl surveys; and EBpain surveys in the NAFO Regtday Area of Div. 3NO (1992013. The
Canadian spring survey in 2006 did not adequately cover wfatlhe strata in Divisions 3NO and therefore results
were not used in the assessment. Likewise, in 2004, coverage of strata from Dith&Canadian autumn survey
was incomplete, and results were therefore not used in the assessment. Age datadidian®@gcatch as well as
length frequencies from EBortugal and EtSpain bycatch were available for 2013.

i) Commercial fishery data
Catch and effort. There were no recent catch per unit effort data available.

Catch-at-age There was age sampling tie 2A1-13 bycatch in the Canadian fishery and length sampling of
bycatch in the Canadian, E8bain, EUPortugal and Russian fisheriefotal catchatage forall yearswas
produced by applying Canadian survey-tgyggth keys to length frequencies coletteach year by countries with
adequate sampling and adding it to the catiedige calculated for Canada. This total was adjusted to include catch
for which there were no sampling ddtam Contracting Parties such as Hdtonia, EULithuania, France (SPM
Cuba and United Statel 2011, atchatage was comprised mainly of fish agé#. In 2012 and 2013, the
majority of the catch was dominated by ageld7 Sampling from the Canadian commercial fishery was incomplete
for 2013 and as such, catch at &yeonsidered interim.

ii) Research survey data

Canadian stratified-random bottom trawl surveys. Biomass and abundance estimates for Div. 3LNO from the
spring survey declined during the late 198asly 1990s Generally there has been an increasing tiendoth

biomass and abundance indices since 188fmass estimatascreased from 1996 to 2008 but declined in 2009 to
levels of the late 1990%ig. 11.2) however since then have continued to increAbeindance has fluctuated since

1996 with a slighincrease over the period until 2008, followed by a drop in 208%he past five years there has

been a steady increase in biomass and abundance, in particular, the abundance of fiShhagdse@n increasing

and is amongst the highest in the timeiesef Fi g . 11.2) . However, these ages
varying degrees in the 1985 to 1995 data.
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Fig. 11.2.  American plaice in Div. 3LNO: biomass and abundance indices from Canadian spring surveys
(Data prior to 1996 are Campelen e@lénts and since then are Campelen).

Biomass and abundance indices from the autumn survey declined from 1990 to theig@dr®90s. Both indices
haveshown an increasing trend since 1995 but remain well below the level of thel@8@ély (Fig. 11.3). The

was an increase in biomass (80%) and abundance (60%) from 2012 to 2013. Over the past five years the average
proportion of fish aged-8 has been 70% of the total.

The trends observed are similar to the Canadian spring surveys.
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Fig. 11.3. American pléce in Div. 3LNO: biomass and abundance indices from autumn surveys (Data
prior to 1995 are Campelen equivalents and since then are Campelen).

Stock distribution for Canadian Surveys. Historically the largest portion of this stock was located in Div. 3L but
the highest declines in survey indices were experienced in this region. Thénstec&nt years was moheavily
concentrated in Div. 3N in the NAFO Regulatory Amead the largdscatches in the surveys are still found there
From 20112013 there has been some evidence that there has been an expansion in survey biomass into Div. 3L.

EU-Spain Div. 3NO Survey From 1998013, surveys have been conducted annuallylay-Juneby EU-Spain in

the Regulatory Area in Div. 3NOLn 2001, the vessel (CRlaya de Menduifjeand gearRedreirg were replaced by

the RVVizconde de Ezasing aCampelertrawl. AnnualCanadian spring RV age length keys were applied to Spanish
length frequency dat(separate sexes, mean number per tow) to get numbers at age except in 2006 where there were
problems with the Canadian spring survey and the combined20@%/age length keys were applied to the 2006 data.
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Estimatesof both indices from the EA$pain suvey followed a trend similar to the Canadmmvey estimates with
a drop in both biomass and abundance in 2009; since then have in¢Fégséd.4).
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Fig. 11.4. American plaice in Div. 3LNO: biomass and abundance indices from th8zlh Div. 3NO
survey (Data prior to 2001 are Campelen equivalents and since then are Campelen).

iii) Biological studies

Maturity . Age (Asg) and length (kg at 50% maturity estimates were produced by cohort from spring research
vessel dataFor males, A were fairlystable for cohorts of the 1960s to A1iI7Gs, with perhaps a slight increase over
that time period. Male & then began a fairly steady decline to the 1991 cohort which hagyar jast over 3 years.
Male Ag, has increased sombat but is still below thd960s and 19&with an Aq of about 4 years compared to 6
years at the beginning of the time series. For females, estimateshafv& shown a large, almost continuous decline,
since the beginning of the time seriesabout 1990For cohortssince thenfemales have had a fairly constanp 8f 7.5

to 8 years compared to 11 years for cohorts at the beginning of the time series.

Lso declined for both sexes brécoveredsomewhat in recent cohorts. The curregtfor males of about 19 cm is
3to 4 cm lower than the earliest cohorts estimated. Th®fLmost recent cohorts for females is in the range of
33-34 cm, somewhat lower than the 39 cm of the earliest cohorts.

Sizeat-age Mean weightsatage and mean lengtlatage were calculatefibr male and female American plaice
for Div. 3LNO using spring survey data from 1990 to 201Means were calculated accounting for the length
stratified sampling design. Although there is variation in both length and wsgiglge there is little indicain of
any longterm trend for either males or females.

c¢) Estimation of Parameters

A comparison of STATLANT 21 data with STACFIS estimates in previous yeam®ifor3L and 30 determined

that STATLANT 21 adequately reflected catch for those DivisionssenHTATLANT 21 data were used for catch
estimates for Div. 3L and 30 for 202D13 In Div. 3N, there was a substantial difference between STATLANT 21
and STACFIS catches for the past number of years where agreed catches were available. To estimate catch f
20112013 for Div. 3N information on effort from NAFO observers and logbook data was used where possible with
the assumption that CPUE has not changed substantially from 2010. To estitoht¢he ratio of effort in year

y+1 to yeary was multiplied ly the estimated catch in yeato produce catch in yeagrt1l. For example for 2011

this was Catchy,; = (Effortyg/Effortyg;g*Catchygo. Effort for 2013 was considered provisional so this catch
estimate could change if revise@his method is unlikelyo be useful in future as CPUE is likely to change as the
plaice population increases and as other fishing opportunities change.
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An analytical assessment using the ADAPTive framework tuned to the Canadian spring, Canadian autumn and the
EU-Spain Div. 3NOsurvey was used. The virtual population analysis (VPA)) was conducted based ordthe 20
assessmeribrmulation with catchatage and survey information from the following:

- Catch at age (1962013) (ages 515+);

- Canadian spring RV survey (192913) (no 2006 value) (agesH);

- Canadian autumn RV survey (199013) (no 2004 value) (ages®t); and
- EU-Spanish Div. 3NO survey (1998)13) (ages 514).

There was a plus group at age 15 in the catage and the ratio & on the plus group tB on thelast true age was
set at 1.0 over all years. Natural mortali#}) (was assumed to be 0.2 on all ages except from-1986, whereM
was assumed to be 0.53 on all ages.

d) Assessment Results

The model provides a good fit to the data with a msguare ofthe residuals of 0.3zhowever there was some
indication of autecorrelation in the residualsRelative errors on the population estimates ranged from 0.12 to 0.34.
The relative errors on the catchabilitig$ (vere all less than 0.2.

The VPAanalyseshowed that population abundance and biomass declined fairly steadily from th9i#0d to
1995. Biomass and abundance have been increasing over the last number of years (Fig 11.5}F Aveaggs 9
to 14 showed an increasing trend from about 196B9®86. There was a large unexplained peak in 1993. F
increased from 1995 to 2001 and has since declined (Fig. 11.6).
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Fig. 11.5. American plaice in Div. 3LNO: population abundance and biomass from VPA
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Fig. 11.6. American plaice in Div. 3LNO: arage fishing mortality from VPA.

Spawning stock biomass ©i@ahown 2 peaks, one in the Alil60sand another in the early to mi®80s. It
declined to a very low level (less than 10 000 t) in 1994 and 1995 (Fig. 11.7). Since then the SSB has been
increasing, reaching abou8 800 t in the current yeawhich is about 75% dB;,,. Estimated recruitment at age 5
indicateshere have been no year classes above the long term average sincetf80g{fig. 11.8).
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Fig. 11.7.  American plaice in Di. 3LNO: spawning stock biomass from VPA.
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Fig. 11.8. American plaice in Div. 3LNO: recruits (at age 5) from VPA
e) State of the Stock

The stock remains low compared to historic levels and, although SSB is increasing, it is still estimated to be below
Bim- Although estimated recruitment at agén&s been higher from 282008 than from 19950@, recruitment
has been low since the late 1980s.

Spawning stock biomassSSB declined to the lowest estimated level in 1994 and 1995. SSB has been increasing
since then and is currentit 36000 t. By, for thisstock is 50 000 t.

Recruitment Although estimated recruitment at ageh&s been higher from 202009 than from 1992003,
recruitment has been low since the late 1980s.

Fishing mortality Fishing mortality on ages 9 to 14 has generally declined since 2001.
f) Retrospective patterns

A five year retrospective analysis was conducted by sequentially removing one year of data from the input data set
(Fig. 11.9). Thereis a retrospective p@rn presenin this assessmerthat was more obvious than typically
observed in previous assessments. The SSB has been overestiratddyear since 2005.
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Fig11.9  American plaice in Div. 3LNO: retrospective analysis of SSB, avefagages9-14),
recruitrent (age 5) angdopulation numbers.

g) Precautionary Reference Points

An examination of the stock recruit scatter shows that good recruitment has rarely been observed in this stock at
SSB below 50 000 t and this is currently the best estimaBg0f In 2011 STACFIS adopte;,, of 0.3 consistent

with stock history and dyamics for this stock. The stock is currently belByy, and current fishing mortality is
belowF;, (Fig. 11.1).
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Fig. 11.D. American plaice in Div. 3LNO: stock trajectory within the NAFO PA framewditke 2014
SSB estimate is indicated by the triangltethe xaxis.
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h) Short Term Considerations

Simulations were carried out to examine the trajectory of the stock Areenarios of fishing mortalitys = 0 and
F= F2013 (010)

For these simulations the results of the VPA and the covariance of gbps&ation estimates were used. The
following assumptions were made:

Estimate of Rescaled

2014 population CV on Weightatage Weightatage PR relative

numbers population mid-year beginning of year| Maturity-atage to ages 914

Age ('000) estimate | (avg. 2A1-2013) | (avg. 20112013 (avg. 20112013 (avg. 20112013

5 0.136 0.08 0.011 0.140
6 50489 0.333 0.201 0.237 0.042 0.245
7 31270 0.239 0.284 0.314 0.220 0.557
8 23866 0.201 0.397 0.415 0.569 0.747
9 11569 0.185 0.509 0.524 0.809 0.837
10 8315 0.175 0.632 0.643 0.942 1.029
11 7280 0.166 0.750 0.769 0.975 1.056
12 2787 0.165 0.905 0.946 0.990 1.340
13 1493 0.174 1.08 1.203 0.996 0.939
14 1479 0.162 1.311 1.414 0.999 0.799
15 2473 0.121 1.927 1.670 1.000 0.799

Simulations were limited to &year period. Recruitment was resampled from three sections of the estimated stock
recruit scatter, depending on SSB. The three sections were 50 000 t of SSB and below (only low recruitment),
greater than 50 000 t to 155M0 (low and high recruitment), and greater than 155 000 t (only high recruitment).
The simulations contained a plus group at age 15.

Under no removalg¢F = 0), spawner biomass is projected to increase wifBSB>B;;,,) in 2017 of>0.95 (table
11.1: fig 11.11). SSB was projected to have a probabilityddB0of being greater thaB;,, by the start of 201When
F = F,13 (0.11). Current fishing mortality is delaying the recovery of this stock.

Under status quo fishing mortalitif {19 projected removals increase slightly in each year

Table 1.1 American plaice in Div. 3LNO: Results of stochastic projections under variouadishortality
options. Labels p1®50 anl p90refer to10", 50" and D" percentiles of each quantity.

F=0
SSB ('000 t)
pl0 p50 p90
2014 31 34 38
2015 39 44 48
2016 47 53 60
2017 54 62 71
Fo3=0.11
SSB (‘000 t) Yield ('000 t)
pl10 p50 p90 pl10 p50 p90
2014 31 34 38 35 3.9 4.3
2015 36 40 44 4.0 4.5 5.0
2016 40 45 51 4.2 4.7 5.5
2017 41 47 55




201

STACFIS 30 Mayl12 Jun 2014

Table .2 American plaice in Div. 3LNO: Risk assessment of the probability of being bBjgwinder
various fishing scenarios. Yield is median projected value.

Yield P(SSBBim)
Fishing Mortality | 2015 2016 2017 2015 2016 2017 P(SSBy>SSBow)
F=0 - - - <0.05 0.76 >0.95 1.00
F2013=0.10 3910 4456 4732 <0.05 0.13 0.30 1.00
250 250
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200 | 200 |
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American plaice in Div. 3LNO: Spawning stock biomass from projections along with 10th and
90th percentiles (dotted lines) for F=0 (left) ang, &(right).

Fig. 11.11

Thenext full assessment of this stock is expected to bel6.20
i) Research Recommendations

STACFIS recommenced that investigations be undertaken to compare ages obtained by current and former
Canadian age readers.

STATUS:Work is ongoingThis recommendation is reiterated.

STACFIS recommendsthat investigations be undertaken to examine the retrospective pattern and take steps to
improve the model.

12. Yellowtail flounder (Limanda ferruginea) in Div. 3LNO
Interim Monitoring Repor(SCSDoc. 14/06, 14/10, 14/13, 14/14

a) Introduction

There was a moratorium on directed fishing from 1994 to 1997, and small catches were takeatels inyother
fisheries. The fishery was 4@pened in 1998 and catches increased from 4 400 t to 14 100 t in(AQ012.1).

Catches from 2001 to 2005 ranged from 11 000 t to 14 000 t. Since then, catches have been below the TAC and in
some years, have been very low. The low catch in 2006 was due to corporate restructuring and a labour dispute in
the Canadian fishopindustry. Industry related factors continued to affect catches which remained well below the
TAC in 2011 and 201However, in 2013, catch was higher at 9 800 t.

Recent catches and TACs (‘000 t) are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
TAC! 15.0 15.0 15.5 15.5 17 17 17 17 17 17
STATLANT 21 13.9 0.6 4.4 11.3 55 9.1 5.2 3.1 9.8
STACFIS 13.9 0.9 4.6 114 6.2 9.4 5.2 3.1 9.8
1 SC recommended any TAC up to 8%%.,,in 20092015.
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Fig. 12.1. Yellowtail flounder in Div. 3LNO:catches and TACs. No directed fishing is plotted as 0
TAC.

b) Data Overview
i) Research survey data

Canadian stratified-random spring surveys Although variable, the spring survey index of trawlable biomass
shows an increasing trend since 1995 i@mdains well above the level of the late 1980s and early 1990s.
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Fig.12.2.  Yellowtail flounder in Div. 3LNO: indices of biomass with appimately 95% confdence
intervals, from Canadian spring andtamn surveys. Values are Campelen units or, prior to
autumn 1995, Campelen equivalent units.

Canadian stratified-random autumn surveys The autumn surveyindex of trawlable biomass for Div. 3LNO
increased steadily from the eafl990sto 2001, and although variable, it has remained relatively high sinoe the
(Fig. 12.2).

EU-Spain stratifieelandom spring surveys in the NAFO Regulatory Area of Div. 3NO. The biomass index of
yellowtail flounder increased sharply up to 1999 and has thereafter remained relasibbdy(Big. 12.3)in general
agreement withhte Canadian series which covers the entire stock area.
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Fig.12.3.  Yellowtail flounder in Div. 3LNO: index of biomass from the E3pain spring surveys in the
Regulatory Area of Div. 3NO x1SD/alues are Campelen units or, prior to 2001, Campelen
equivalentunits.

Stock distribution. In all surveys, yellowtail flounder were most abundanbDim. 3N, in strata on the Southeast
Shoaland those immediately to the wd860, 361,375 & 376) which straddle the Canadian 200 mile limit.
Yellowtail flounder appe&dto be more abundant in tiegulatory Area of Div3N in the 19992013surveys than
from 19841995,and the stock has continuém occupy the northern portion of its rangeliiv. 3L, similar to the
mid-1980s wha overall stock size was also relativdiyge. The vast majority of the stociks found in waters
shallower than 3m in both seasons.

Recruitment: Total numbers of juveniles (<22 cm) from spring and autumn surveys by Canada and spring surveys
by EU-Spain are given in Fig. 12.4 scaled to eamiies mean. High catches of juveniles seen in the autumn of 2004
and 2005 were not evident in either the Canadian oSR&In spring series. Although no clear trend in recruitment

is evident, the number of sih fish was above the 199813average in th€anadian surveys of 2010, aadove
average in several receBanadian spring surveys. The spring survey by3pdin has shown lower than average
numbers of small fish in the lasévensurveys.Based on a comparison of small fish (<22 cm) in researclegsirv
recent recruitment appears to be about average
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Fig.12.4. Yellowtail flounder in Div. 3LNO:Juvenile abundance indices frospring and autumn
surveysby Canada and spring surveys by -Bpain. Each series is scaled to its mean
(horizontal line).
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¢) Conclusion

Overall, there is nothing to indicate a change in the status of the stock.
The next full assessmeof this stock will be in 2015.

13. Witch Flounder (Glyptocephalus cynoglossgsn Div. 3NO

(SCR Doc 14/006,010; 029; 13/11; SCS Doc. 14/18/5, 7, 9, 13)

a) Introduction

Reported catches in the period 1982 ranged from a low of about 2 400 t in 1980 and 1981 to a high of about
9200 tin 1972 (Fig. 13.1). Catches increased to around 9 000 t in thE980d but then declined steadily &s$

than 1200 t in 1994, when a moratorium was imposed on the stock. Since then, catches have averaged about 500 t;
in 2013 the catch was estimated to be 323 t, taken mainly in the NRA.

Recent catches and TACs (‘000 tons) are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21A 0.3 0.2 0.2 0.2 0.1 0.4 0.4 0.3 0.3
STACFIS 0.3 0.5 0.2 0.3 0.4 0.4 0.4 0.3 0.3
16
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Fig. 13.1. Witch flounder in Div. 3NO: catches and TAC. No direcfisting is plotted as 0 TAC.
b) Data Overview
i) Commercial fishery data
Catch and effort. There were no recent catch per unit effort data available.

Length frequencies.Length sampling was available from -bgitches in directed fisheries for other spedy

Spain, Portugal, and Russia in 2013. The Spanish data, from Divré&hi@ndchalibut and skate fisheries, showed

most of the witch catch was between 35 and 49 cm in length, with a peakm@at(8CRDoc. 14/006). LF samples

were available from the D3mm mesh in the Portuguese data for Div. 3N, lengths between 36cm and 42cm
dominated the catch with a mode at 40 cm (mean length of 35.1 cm). In Div. 3N (280 mm mesh size) the Portuguese
catch lengths ranged from 30 to 38 cm (mean length of 34.9 cnDivIBO (130 mm mesh size) the Portuguese

catch showed more small fish, as lengths between 28cm and 36cm dominated the catch, with a modal class at 32 cm
(mean length of 34.6 cm) (SO3oc. 14/010). For Russia, sampling of witch katch in Div. 3NO showethe
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lengths ranged from 26 to 50 cm, with a mean length 42.5 cm. Individuals from 32 to 44 cm in length made up the
bulk of catches (SCBoc. 14/13).

i) Research survey data

Canadian spring RV surveys The Div. 3NO estimates of biomass index, althoughabée, have shown a
general decreasing trend from 1985 to 1998 followedrbyjncrease from 1998 to 2008rom 2010 to 2013 the
index increased to values near the series high from 1987, although the 2013 point estimate is irfipgecise
13.2)

12

Biomass Index
()]

1982 1986 1990 1994 1998 2002 2006 2010 2014
Year

Fig. 13.2.  Witch flounder in Div. 3NO: biomass indices from Canadian spring surveys (95% confidence
limits are given). Values are Campelen units or, prior to 1996, Campelen equivalent units.
Due to substantial coverage deficiencies values from 2006 areaseinped.

An index of Canadian spring survey spawning stock biomass from 1984 to 2012 indicated an increase from the
lowest levels of the mid990s but remained well below the peak values from 1985 to 1990. The spawning stock
biomass index was not updated2013.

Canadian autumn RV surveys Trends in the autumn survey are complicated slightly by variable coverage of the
deeper strata (>732m). There has not been complete coverage of the deeper strata since 2007 in Div. 3N or 2009 in
Div. 30, additionally these depths will not be sampled in future Canadian surveys. Biomass indices in Div. 3NO
(Fig. 13.3) have shown a general increasing trend since 1996. The indices increased substantially from 2007 to 2009
reaching the highest value in the series. Q@987 2013 values have been approximatelyce the time series

average.
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Fig. 13.3. Witch flounder in Div. 3NO: biomass indices from Canadian autumn surveys (95%
confidence limits are given). Values are Campelen units or, prior to 1995, Campelen
equivalent units. Open square symbols refer to years in which more than 50% of the deep
water (> 730 m) strata were covered by the survey.

EU-Spain RV survey biomass Surveys have been conducted annually from 1995 to 2013 bByp&in in the
Regulatory Aea in Div. 3NO to a maximum depth of 1462 m (since 1998). In 2001, the research vessel (R/V
Playa de Menduiflaand survey gearPgdreird were replaced by the R/Vizconde de Ezasing a Campelen

trawl (NAFO SCRDoc. 05/25). Data for witch flounder in Bi 3NO prior to 2001 have not been converted and
therefore data from the two time series cannot be compared. In the Pedreira gear series, the biomass increased
from 19952000 but declined in 2001. In the Campelen gear series, the biomass index hasresemaseariable

but generally decreased from 2001 to 2007. This was followed by an increase from 2007 to 2010 to levels near
the previous series high of 2004. Since 2010, although variable, the biomass indices have generally decreased
from 2010 to 2013
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Fig. 13.4. Witch flounder in Div. 3NO: biomass indices from Spanish Div. 3NO surveys (+ 1 standard
deviation). Data from 1998001 is in Pedreira units; data from 268013 are Campelen
units. Both values are present for 2001.

Abundance at length. Abundance at length in the Canadian surveys appears to be fairly consistent since 1995 with
few fish greater than 50 cm, and a mode generally around 40 cm. However, from 2004 to 2013 there has been an
increase in the number of fish in the-80 cm range. There have been very few strong peaks (presumably year
classes) that could be followed in successive years. There have been no strong peaks at lengths less than 21 cm,
which would possibly indicate large year classes, since 2002. The highest levedd| dibnwvere in the late 1990s,

and values since 2002 have been variable but mostly below the mean of the series.

Distribution . Analysis of distribution data from the surveys show thi stock is mainly distributed in Div. 30

along the southwesterrogle of the Grand Bank. In most years the distribution is concentrated toward this slope but

in certain years, a higher percentage is distributed in shallower water. There are also seasonal differences, as witch
flounder tend to be distributed more alohg slope in spring, and further out on the shallower waters of the bank in
autumn. Distributions of juvenile fish (less than 21 cm) appeared to be slightly more prevalent in shallower water
during autumn surveys. It is possible however, that the juveistebution may be more related to the overall
pattern of witch flounder being more widespread in shallower waters durireuthen In years where all strata

are surveyed to a depth of 1462 m in the autumn survey, generally less than 5% of the hiorB&€3 was found

in the deeper strata (73462 m).

Fishing Mortality . The ratio of catch over biomass index, a proxyRosuggests fishing mortality has been low
since a moratorium on directed fishing was imposed in 1994. Prior to the moratod@8vinthere were two peaks
of high C/B ratios, in the mid980s and then in the eat1®90s. Since 199 F has been below,.
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Fig. 13.5. Commercial bycatch of witch flounder divided by biomass estimates from the Canadian
spring RV survey for NAFO Div 3NO 19842012 Values are Campelen units or, prior to
1995, Campelen equivalent units. The horizontal lin€js (see precautionary reference
points section below)

c) Estimation of parameters

The application of a surplus production model in a Bayefiamework was explored for witch flounder in

Div. 3NO. A variety of combinations of input data and prior distributions on the parameters was tested. Model
results were found to be sensitive to the choice of the prior on survey catchabilities. Altheugbdel shows
promise, it was not considered to be acceptable for use in the assessment at this time.

d) Assessment Results

Biomass The Canadian spring survey biomass indineseased substantialfyom 2011 to 2013 to levelsear the
time-series highHowever the 2013 point estimate was imprecigeproxy for B;,, was calculated to be 9 200. The
biomass index has been abovg, Bince 2011.

The Canadian autumn survey biomass indag atthe highest levels of the seritem 2008 to 2013
The EUSpanish spring survey biomass indices showed no clear trend front@@M13.

Recruitment Recruitment (defined as fish less than 21cm) in both the springudnchnCanadian surveys and the
EU-Spanish spring surveys although somewhat variablgdwerally been low since 2002.

Fishing mortality The ratio of catch over biomass index, a proxyFpsuggests fishing mortality has been low
since a moratorium on directed fishing was imposed in 1994.

State of the stockthe stock has increased sirR@10 and is likely to be abo®,,, since 2011although the current
status is measured with high uncertainty.

e) Precautionary reference points

A variety of approaches were examined to determine limit reference points or proxies. The best approach was
determined to be to use the Canadian spring survey series, adjusted for depth coverage f#380(®§4 factor

of 1.25) to produce biomass limit reference point proxies. The series is highly variable with large uncertainty in
some years. However, i the only index that extends from a period of higher stock size to the present. The
average of the two highest Canadian sphiggnass index values betwe&®842013 is considered to be a proxy for

Bnsy 30% of this average is considered to be a pfoxB;, (SCS Doc. 04/12) Following the same logic, a proxy

for Frmsy(=Fim) can be derived as 0.26 (based on catch/biomass ratio). Given uncertainties about the true status of the
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stock relative tdBys,in the 1980s, the choice of the two highest f®to provide &y, proxy was considered as the
most precautionary approach
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Fig. 136.  Witch flounder in Div. 3NO: biomass index from Canadian spring surveys (95% confidence
limits are given). Values are Campelen units or, prior to 1995, Campelaraleqt units.
The dashed line iBj,.

Since 1993F has been below, (Fig. 13.5). Biomas#as increased since 2010 and is likely to be aliye
although the current status is measured with high unceri@irg\i3.7)
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Fig. 137.  Witch flounder in Div. 3NO: Catch to biomass ratio vs biomass index from Canadian spring
surveys. The horizontal line i5,, and the vertical line iBj,.

The next full assessment of this stock is scheduled for.2@dwever, given recent dynamics inglstock Scientific
Council plans to conduct a full assessment of its own accord in 2015.

f) Research Recommendations

STACFIS recommendsfurther investigation of survey indices of witch flounder in Div. 3NO in conjunction with
those ofSubdv. 3Ps.

Considering that Canadiautumn surveys are no longer planned for the deep waters of in Div. 3NO beyond 400
fathoms (732m), STACFI&commendsthatindices of abundance and biomass be developed that are comparative
to the strata covered in the spring seys.
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STACFIS recommendsthat research into surplus production modelling in a Bagesframework continue for
Div. 3NO witch flounder

14. Capelin (Mallotus vifllosus) in Div. 3NO
a) Introduction

The fishery for capelin started in 1971 and casskere high in the mid1970s with a maximum catch of 132 000 t
in 1975(Fig. 14.1) Thestock has been under a moratoriundigectedfishing since 1992No catches have been
reported for this stock since 1993.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Recommended TAC na na na na na na na na na na

CatcH 0 0 0 0 0 0 0 0 0

INo catch reported or estimated for this stock
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Fig. 14.1. Capelin in Div. 3NO: catches and TACs.

b) Data Overview

Trawl acoustic surveys of capelin on the Grand Bank previously conducted by Russia and Canada on a regular basis
have not been repeated since 1995. In recent years, STACFIS has repeatedly recommended investigation of the
capelin stock in Div. 3NO utilizingrawl-acoustic surveys to allow comparison with historical time series. However,

this recommendation has not been acted upon.bEs&indicator of stock dynamics currently available is capelin
biomassfrom Canadianspring stratifiedrandombottomtrawl surveys(Fig. 14.2) This index varied greatly over
19%6-2013 without any clear trend. The time series maximum occurred in 2008 but the index declined rapidly over
the next three years to one of the lowest values in the time series in 2011. In 20123tk 20dices were again

among the highest in the time series.
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Fig. 14.2. Capelin in Div. 3NO: survey biomass index (bottom trawl) in 220%3.
c) Estimation of Stock Condition

Since interpolation by density of bottom trawl cakle the area of strafar pelagic fish speciesuchas capelin
can lead tasignificant deviation of the total biomass, the average value of alkeancatches was used as an index
for evaluation of the stock biomass in 198@13. However, if the proportion of zero and fm@o catches change,
the index may not be comparable between years.

Survey catches were standardized to ¥ kon Engel and Campelen trawl data. Trawl sets which did not contain
capelin were not included in the account. The confidence intervals arouncethgeacatch index were obtained by
bootstrapping of standardized catch values. According to data from2Dd%, the mean catch varied between 0.03
and 1.56/km”. In 2013 this parameter was57t/km? (Fig. 14.3).

Bottomtrawling is not a satisfactorbasis for a stock assessment of a pelagic species and survey results are
indicative only.
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Fig. 14.3. Capelin in Div. 3NO: mean catch (t/Rnin 19902013. Estimates prior to 1996 are from
Engel and from 1992013 are from Campelen.
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d) Assessment Restd

An amustic surveyseriesthat terminated in 1994 indicated a stock at a low level. Biomass indices from bottom
trawl surveys since #i timehave not indicatedry change in stock statualthough the validity of such surveys for
monitoring thedynamics of pelagic species is questionable

e) Precautionary Reference Points
STACFIS is not in a position to determine biological reference points for capelin in Div. 3NO.
f) Research recommendations

STACFIS reiterateits recommendation that initial investigations to evaluate the status of capelin in Div. 3NO
should utilize trawl acoustic surveys to allow comparison with the historical time series.

Thenext full assessment of the stock is planfee®015.

15. Redfish Sebastes mentelland Sebastesdsciatug in Div. 30
Interim Monitoring Report (SCR Doc. 14/006 SCS Doc. 14/06, 10, 13)
a) Introduction

There are two species of redfishat have been commercially fished in Div. 30; the demgp redfish
(Sebastementella)and the Acadian redfisliSebates fasciats). The external characteristics are very similar,
making them difficult to distinguish, and as a consequence they are reported collectively as "redfish" in the
commercial fishery statisticand RV surveys. WithirCanad& fishery zone redfism Div. 30 have been under

TAC regulation since 1974 and a minimum size limit of22 since 1995, whereas catch was only regulated by
mesh size in the NRA of Div. 30. In September 2004, the Fisheries Commission adopted TAC regulation for redfish
in Div. 30, implementing a level of 2000 t per year for 2008008. This TAC applies to the entire area of Div. 30.

Nomind catches have ranged betweef® t and 3900 t since 196@nd have been highly variable with several
distinct periods of rapid increasadadecreaséig. 15.1).Up to 1986 catches averaged At t increased rapidly
and peaked &5 000 t in 1988, then declined to 5 100 t by 1997. Catches increa28d@® t in2001, declined to

4 000 t by 2008 and have since ranged between 5 200500t with the2013catchestimatecat 7 500 t

Nominal catches and TACs (‘000 tons) for redfish in the recent period are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
TAC 20 20 20 20 20 20 20 20 20 20

STATLANT 21 11.9 11 7.5 51 6.3 6.5 6.5 6.4 7.5
STACFIS 11.3 12.6 5.2 4.0 6.4 52 6.4 6.4 7.5
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Fig. 15.1. Redfish in Div. 30: catches and TACs. The TAC for 12904 applied only within the
Canadian EEZ

b) Data Overview
i) Surveys

Canadian spring and autumn surveys were conduetBiv. 30 during 2013. Results of bottom trawl surveys for
redfish in Div. 30 have at times indicated a considerable amount of variability, both between seasons and years,
making it difficult to interpret year to year changes in the estimates (Fig. Ihi8)may be influenced by one or

two large sets on the survey. The spring biomass index increased steadily from 2008 to 2012, while the autumn
biomass index increased from 2008 to 2010, then it remained stable to 2012. In 2013, both indices fedl to level
comparable to those observed in 2@M®9. For the spring and autumn series, the 2013 biomass indices were 38%
and 57% respectively, of the average values over 20002. The recent trend in abundance from the surveys is
very similar to the trend in binass. A relatively strong yeafass born in the early 2000s constitutes the best sign of
recruitment since the relatively strong 1998 yelass, but peak values in size frequency modes in 2013 were
reduced to 23% (spring) and 40% (autumn) of 2012 values.
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Fig. 15.2. Redfish in Div. 30: Bomass index from CanadiaRV surveys in Div. 30 (Campelen

equivalent estimates prior to autumn 195

c) Estimation of Stock Parameters

i) Catch/Biomass ratio

A fishing mortality proxy derived from the ratio of catthsurvey biomass was relatively high from 2001 to 2003,
but values since 2007 are among the lowest in the time series (Fig. 15.3).
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Fig. 15.3  Redfish in Div. 30:Catch/sirvey biomassatios for Div. 30. Biomass was calculated as the
average surveliomass between spring)(and autumnr(-1) for year ) in which catch was
taken. The 2006 value of biomass comes from the autumn survey

d) Conclusion

Catcheswere stable from 2009 t8013. Survey indices increased or remained stable between yearg tharin

period 2009 to 2012, but both spring and autumn indices fell considerably in 2013 to below 2009 levels. Persistent
and high variability in the indices makes it difficult to reconcile year to year char@asent fishing mortality is

low. Thereforethere is nothing to indicate a change in the status of the Stheknext full assessment of this stock

is planned to be i2016

€) Research Recommendations

STACFISrecommendedthatfor Redfish in Div. 30a recruitment index be developed for this ktoc
STATUS:No progress on this recommendatidarwill be addressed during the next full assessment.
16. Thorny skate @mblyraja radiata) in Div. 3LNO and Subdiv. 3Ps

(SCR Doc. 14/07, 12, 23; SCS Doc. 14/06, 10, 13, 14)

a) Introduction

Thorny skate on the Grand Banks was first assessed by Canada for the sto€kvurBLNOPs. Subsequent
Canadian assessments also provided advice for Div. 3LNOPs. However, Subdivision 3Ps is presently managed as a
separate unit by Canadad France in their resgae EEZs and Div. 3LNO is managed by NAEFBased on the
continuous distribution and lack of physical barriers between 3DMO and Subdiv3Ps, thorny skate in

Div. 3LNOPs is considered to constitute a single stock.

Catch History. Commercial catches afkates comprise a mix of skate species. Howelierny skate dominates,
comprising about 95% of the skate species taken in the Canadian aBfdiiUcatches. Thus, the skate fishery on
the Grand Banks can be considered a fisheryhimmy skate. In Subdiision 3Ps, Canada has established a TAC of
1050t. In 2005, NAFO Fisheries Commission established a TAC of 13 500thdony skate in Div. 3LNO.For
2010 and 2011, the TAC for Div. 3LNO was reduced to 12 000 t. The TAC was further reducs@Dtof@& 2012,
and to 7000t for 20132014.

Catches for NAFO Div. 3LNGncreased in the mid980s with the commencement of a directed fishergHomy
skate. The main participants in this new fishery were $&4in, EUPortugal, Russia, and Canada. Catches by all
countries in Div. 3LNOPs over 198891 averaged 1866t; with a peak of 2®48t in 1991 (STATLANT 21A).
From 19921995, catches ofhorny skate declined to an average of534t, however there are substantial
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uncertainties concerning reported skate catches prior to 2986age STACFIS catch in 3LNO for 20@D12 was
5 292t. STATLANT catchin 2013 was 4 358for Div. 3LNO and 285 t for @division 3Ps.

Recent nominal catches and TACs (000 t) in NAFO Div. 3LNO and Subdiv. 3Ps are as follows:

2005 | 2006 | 2007 | 2008 | 2009 [ 2010 | 2011 | 2012 | 2013 | 2014
Div. 3LNO:
TAC 13.5 13.5 13.5 13.5 13.5 12 12 8.5 7 7
STATLANT 21 3.5 5.5 6.2 7.1 5.7 5.4 5.5 4.3 4.4
STACFIS 4.2 5.8 3.6 7.4 5.6 3.1 5.4 4.3 4.4
Subdiv. 3Ps:
TAC 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05
STATLANT 21 1.0 1.0 1.8 1.4 0.6 0.3 0.5 0.4 0.3
Div. 3LNOPs:
STATLANT 21 4.5 6.5 8.0 8.5 6.3 5.7 6.1 4.6 4.6
STACFIS 5.2 6.8 5.4 8.8 6.2 3.4 5.9 4.6 4.6
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Fig. 16.1. Thornyskate catch in Div. 3LNO and Subdiv. 3Ps and TAC, 128#3.

b) Data Overview
i) Commercial fisheries
Thornyskates from either commercial or research survey catches are currently not aged.

Commercial length frequencies of skates were available feSg&in (19851991, 19972013), EUPortugal (2002
2004, 20062011, 2013), Russia (199808, 20112012), and Canada (1924008, 2010, 2012).

In skatedirected trawl fisheries (28®&m mesh), ELBpain reported 283 cm skates in Div3N (mode at 42m). In

2013, EUPortugal reported a similar range of skates82@m in Div. 3N.In other trawl fisheriesRussian trawlers
in Div. 3LN reported 2478 cm skates (mode at £m) in 2012.

Directing formonkfish with 305mm mesh gillnets in DiV3O, Canada caught an abbreviated range of latgany
skates in 2012: 6206 cm with a mode of 76m.

No standardized commercial catch per unit effort (CPUE) existhidony skate.
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i) Research surveys

Canadian spring surveys Stratifiedrandom research surveys have been conducted by Canada BLR{V.and
Subdiv.3Ps in spring; using a Yankdé&.5 otter trawl in 1971982, an Engel45 otter trawl in 1983995, and a
Campelerl800 shrimp trawl in 199@013. $ibdiv.3Ps was not surveyed in 2006, nor was the deeper portion
(>103m) of Div.3NO in that year, due to mechanical difficulties on Canadian research ve3sesCanadian
spring survey is considered the major indicator of the status of this stock, itkisgatial and temporal coverage.

Indices for Div.3LNOPs in 19721982 (Yankee series) fluctuated without trend (E&j2a).
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Fig. 16.2a. Thorny skate in Div. 3LNOPs: 197298 abundance and biomass indices from Canadian
spring surveys

Abundance andiomass indicesare presented in Fi@6.2b for Div.3LNOPs. Catch rates dhorny skate in
Div. 3LNOPs declined from the miti980s until the early 1990s. Since 1997, biomass indices have been increasing
very slowly from low levels, while abundance indicemain relatively stable at very low levels.
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Fig.16.2b. Thornyskate in Div.3LNOPs, 1984013: abundance (top) and biomass (bottom) indices
from Canadian spring surveys. Tharvey in 2006 was incompleteue to mechanical
difficulties on Canadianesearch vessels

Canadian autumn surveys.Stratifiedrandom autumn surveys have been conducted by Canada iBLDIQ in
theautumn using an Engel45 otter trawl in 1990994, and a Campeld800 shrimp trawl in 1992013.

Autumn survey indices, simildo spring estimates, declined during the early 1990s. Catch rates have been stable at
very low levels since 1995 (Fi§6.3).
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Fig. 16.3. Thorny skate in Div3LNO, 19902013, abundance (top) and biomass (bottom) indices from
Canadian autumn surveys.

EU-Spain 3NO survey The biomass trajectory from the EfpainMay/Junesurvey was very similar to that of
Canadian spring surveys until 2006 (Fig. 1614)2007, the two indices diverged: the HBpain index declined,
while the Canadian DiBNO biomass idex fluctuated within a narrow range. A comparison of common sampled
strata between both time series found little difference between2@% and2007-2010. Differences in biomass
indices appear to result froneduced catchem the EUSpain survey of deer (~750 m)strata that were not
sampled by Canadian surveyithe EUSpain index hadeen variable in recent years at a lower level relative to
20042006
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Fig. 16.4. Thorny Skate in Div. 3NO: estimates of biomass from-&h&in spring surveyand
Canadian spring surveys from 192013.

EU-Spain Div. 3L survey. EU-Spain survey indices in the NRA of DBL are available for 2003013 (excluding
2005).The stratified random survey is conducteddugustby the R/VVizconde de Ezaising a Campefebottom

trawl. The survey only occurs in the NAFO Regulatory Area (Flemish Pass); thus not sampling the entire Division.
The EUSpainDiv. 3L index has beegenerally stable since 200&hich is similar to th&Canadian springnd autumn

indices
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Fig. 16.5. Thorny skate in Div. 3L: Biomass indices from ESpain Div. 3L surveyand the Canadian
spring and autumn research surveys for Div. 3L from 22083.

iii) Biological studies

Based onCanadian Campelen spring surveys in Div. 3LNOR=jous life stage®f thorny skate underwent
different changes in abundance over titme19962013, the abundance tiforny skate recruits %-20 cm TL)and
immature skates have increased since 2010, and estimates of mature skates fluctuated along an increasing trend

Recruitment index (skate 21 cm) has beehelow averagdrom 19972007. The index has been aboveesage
during 20162013. Thorny kates have low fecundity and long reproductive cycles. These characteristics result in
low intrinsic rates of increase, andggest low resilience to fishing mortality.
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Fig. 166. Thorny kate in Div. 3LNOPs. Standardized recruitment index from Canadian spring surveys
in Div. 3LNOPs, 1996&013. Survey in 2006 was incomplete.

c) Estimation of Parameters

A fishing mortality indx (catch/survey biomass for Div. 3LNO) has been declining since thel@8fs and is
currently low. Fishing mortality in Subdivision 3Ps has also been low in current years.
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Fig. 167. Fishing Mortality Index (catch/spring survey biomass) tfuwrny skate inDiv. 3LNO and
Subdiv. 3Ps in 1982013. Commercial catch estimates are STAGkgBed numbers;
biomass indices are from Canadian Campelen spring research si8ueyasy in 2006 was
incomplete.

d) Assessment Results
Assessment Resultdo analytical assessment was performed.

Biomass:Biomass ha been increasing very slowly from low levedince the miel990s The pattern from the
Canadian autumn survey, for comparable periods, was similar.

Fishing Mortality: A fishing mortality index (Catclslrvey biomass for Div. 3LNO) has been declining since the
mid-1990s and is currently law
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Recruitment:Recruitment waselow averaggrom 1997 to 20@. Recruitment hadeen above average during
201062013

Reference PointfNone defined

State of the StocK:he stockhas been increasing very slowly from low levedmce the miell990s Recruitment in
20102013has beembove average

€) Research Recommendations
STACFISrecommends thatfurther work be conducted on development of a quaivitatock model.

STACFISrecommends thatsurvey indices be investigated to compare catch rates in relation to depth in the spring
and autumn surveys, stock distribution and comparison between Div. 3LNO and Subdivision 3Ps.

17. White Hake (Urophycis tenuig in Div. 3NO and Subdiv.3Ps
Interim Monitoring Report$CR Doc.14/007; SCS Doc. 14/06,10,)13
a) Introduction

The advice requested by Fisher@smmission is foNAFO Div. 3NO. Previous studies indicated that white hake
constitute a single unit in DIBNOPs, andhat fish younger than 1 year, f#veniles, and mature adults distribute
at different locations within DiVBNO and SubdivdPs. This movement of fishf different stagedetween areas
must be considered when assessing the statusité hale in Div. 3NO. Therefore, an assessment of BNO
white hakes conductedvith information on Subdiv3Ps included

Canada commenced a directed fisheryfbite hakein 1988 in Div.3NO and Subdiv3Ps. All Canadian landings
prior to 1988 were as byadt in various groundfish fisheries£U-Spain and EtPortugal commenced a directed
fishery in 2002andRussia in 2003in the NAFO Regulatory AreaNRA) of Div. 3NQ; resulting in the 2002004
peak. In 20032004, 14% of the totdandingsof white hakein Div. 3NO and Subdiv3dPs were taken by Canada
but increased to 93%y 2006 primariy due tothe absence of a directed fishery this speciedy other countries.
A TAC for white hake was first implemented by Fisheries Commission in 2005@® 8 and then reduced to
6 000t for 2010 and 2011.The 5000t TAC in Div. 3NO for 2012 was further reduced t@Q0t for 2013 and
2014.

From 19702009 white hake catcheis Div. 3NO fluctuated, averagingpproximately 2 000, exceedingb 000t in

only threeyears during that periodCatchegpeakedn 1987 at 8061t (Fig. 17.1). With the restriction of fishing by
other countries t o -ralelenit ;m 1992) nosCarmhdiarc&chedalldoazérs. Aver@gécatch
waslow in 19952001 (422), then increased to 5 365 t in 2002 and 6 158 t in 2003; following recruitment of the
large 1999 yeaclass STACFISagreed catches decreased to an average dfiii2®052010. Catches declined to

163 tand 142 tin 2011 and 20¥apectively iDiv. 3NO. Catches ofvhite hake in NAFO Div. 3NO in 2013 were
203 t.

Commercial catchesf white hakein Subdiv.3Ps werdess variable, averagingl14t in 198-93, then decreasing
to an average 0619t in 19942002 (Fig.17.1). Subsemntly, catches increased to an average 874t in
20032007, then decreased to a 36&8verage in 2002012. Catches ofwhite hake in NAFOSubdiv. 3Ps in 2013
were 170 t.
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Recent reported landings and TA@OQ t) in NAFO Div.3NO and Subdiv3Ps are sifollows:

2005 | 2006 | 2007 | 2008 2009 2010 2011 2012 2013 2014
Div. 3NO:
TAC 8.5 8.5 8.5 8.5 8.5 6 6 5 1! 1!
STATLANT 21 1 1.2 0.7 0.9 0.5 0.3 0.2 0.1 0.2
STACFIS 0.9 1.1 0.6 0.9 0.4 0.2 0.2 0.1 0.2
Subdiv. 3Ps
STATLANT 21 1.6 1.5 1.3 0.7 0.4 0.4 0.2 0.2 0.2

!May change in season. See NAFO FC Doc. 13/01 quota table.

Div. 3NO STACFIS et
----- Subdiv. 3Ps STATLANT
i « Div. BNOTAC

Catch ('000 t)
O P N W M 01 O N O ©

1985 1988 1991 1994 1997 2000 2003 2006 2009 2012 2015
Year

Fig. 17.1. White hakein Div.3NO and Subdiision3Ps Total catch of white hake in NAFO Division
3NO (STACFIS) and Subdiv. 3*STATLANT-21A). The Total Allowable Catch (TAC) in
Div. 3NO is indicated on the graph

b) Data Overview
i) Research survey data

Canadian stratified-random bottom trawl surveys. Data from springesearchsurveys inNAFO Div. 3N, 30,
andwinter-spring suveys inSubdiv.3Ps were available from 1970 2013. In the 2006 Canadian spring survey,
most of Subdiv3Ps was not surveygdnd only shallow strata in DiIBNO (to a depth of 7t in Div. 3N; to 103m

in Div. 30) were surveyedthus the survey estirtefor 2006 wasnot included. Data from autumn surveys in
Div. 3NO were available from 1990 to 2B Canadian spring surveys were conducted using a Yarikbebottom
trawl prior to 1984, an EngdU45 bottom trawl from 1984 to 1995, and a Campé&R®0 tawl thereafter. In
Subdiv. 3Ps, survey timing changed from winter to spring during 1993. Canadian autumn subBigy8NO were
conducted with an Engé&#5 trawl from 1990 to 1994, andGampeleri800 tawl from 19952012. There are no
survey catclrate conversion factotsetweentrawls for white hake;thus each gear type is presentecaagparate
time series.

Abundance and biomass indices white hake from the Canadian spring research susvay Div. 3NOPsare
presented in Figl7.2a. In 20032010, the population remained atevel similar to that previously observed in the
Campelen time serie®rf19961998. The dominant feature of thehite hake abundance time series was the peak
observed over 200R001. In recent years, the spring abundasfcehite hake increased in 2011 but declined in

2012. Biomass in 2011 and 2012 remained stable at levels similar to those observed since 2005. In 2013, both the
biomass and abundance estimates were similar to those observed in the previous year.
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Fig. 17.2a. White hakein Div. 3NO and Subdiv3Ps: abundance and biomass indidesm Canadian

winter-springresearctsurveys, 19722013. Estimates fron2006 are not showsince survey
coverage in that year was incomplete. Yankee, Eregad Campelen time ses are not
standardizedandare presented on separate partelgor bars are 95% confidence limits.

Canadianautumnsurveys of Div3NO (Fig. 17.2b) have the peak imbundance reflecteby the very largel 999
yearclass. Autumrabundancendices then declined to levels similar to those observed during-19®® until
2010. The biomass index has been increasing steadily since 2010.
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White hakein Div. 3NO: abundancgtop panel)and biomass indicegbottom manel) from
Canadian autumn surveys, 192013. Engel (0, 19901994 and Campelen}z19952013)
time series are not standardizdgkror bars are 95% confidence limits.

EU-Spanish stratifiedrandom bottom trawl surveys in the NRA. EU-Spain biomassndices in the NAFO
Regulatory Area(NRA) of Div. 3NO were availabldor white hake from 2001 to 2013 (Fi§7.3) EU-Spain
surveys were conducted with Campelen geani(ar to that used in Canadian surveys) in the spring to a depth of
1400m. The EUSpainbiomass index was highest in 2001, then declined to 2003, peaked slightly in 2005, and
then declined to its lowest level in 200&enerally the EUSpain biomass index has been increasinge2008.

The overall trend is similar to that of the Cdizan springoiomass index (Figl7.3).
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Fig. 17.3  White hakein the NRA of Div.3NO: Biomass indices frorBU-Spain Campelen spring
surveys in 2002013 compared to Canadian spring survey indices in all of INQ.
Estimates fron2006 Canadian survegre not shownsince survey coverage in that year was
incomplete.

Recruitment. In Canadian spring research surveys, the number of white hake less ttranr2length is assumed

to be an index of recruitment at abje The recruitment index in 1999 arD0O0 was large, but no largalue was
observed during 2062010. The index of recruitment for 2011 is comparable to that seen in 1999. The index
declined in 2012, but slightly recovered in 2qQER). 17.4)
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Fig. 17.4  White hake in Div.3NO and Subdiv3Ps: recruitment index (Young of the year male and
female=M+F) from Canadian Campelen spring surveys in Div. 3NO and Subdiv. 3Ps during
19972013, Estimates from2006 are not showrsince survey coverage in that year was
incomplete. Inset plot depict2001-2013 on a smaller scale.

c) Conclusion

Based on current information there is no significant change in the status of this stock. Stock biomass remains at
relatively low levels, and no large recruitments have been observed since 2000.

d) Research Recomendations

STACFISrecommendedthat age determination should be conducted on otolith samples collected during annual
Canadian surveys (1972009+); thereby allowing agbased analyses of this population
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STATUS: Otoliths are being collected but have §ebe aged.

STACFISrecommendedthat survey conversion factors between the Engel and Campelen gear be investigated for
this stock

STATUS: No progress on this recommendation. This recommendation is reiterated.

The next full assessment of this stocklanned for 2015.
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D. WIDELY DISTRIBUTED STOCKS: SA 2, SA3 AND SA4
(SCR Doc. 14/10, 14/11, 14/13, 14/14, SCS Doel4j

Recent Conditions in Ocean Climate and Lower Trophic Levels

0 Ocean climate composite i nd®A24)aemaimwelsabdveanbrmal id 2043
and recent years.

O0The composite spring bloom index has remained 4
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Fig. 4. Compositeoceanclimate indexfor NAFO Subarea-3-4 (widely distributed stockgjerived

by summing the standardized anoi@al(top left panel) during 1998013, composite spring

bloom (summed background chlorophgil magnitude and amplitude indices) index during
19982013 (bottom left), composite zooplankton (cumulative anomalies of the four functional
plankton taxa) index during 199813 (top right panel), and composite trophic (summed
anomalies of nutrient and standing stocks of phgttd zooplankton indices) indeRdttom

right panel) during 1992013. Red bars are positive anomalies indicating above average
levels while blue bars are negative anomalies indicating below average values.
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Environmental Overview

The water mass characteristics of Newfoundlamd Labrador Shelf are typical of spblar waters with a sub
surface temperature range-@f2°C and salinities of 333.5. Labrador Slope Water flows southward along the shelf
edge and into the Flemish Pass region, this water mass is generally wadhealtéer than the sytolar shelf

waters with a temperature range 043 and salinities in the range of-34.75. On average bottom temperatures
remain <0C over most of the northern Grand Banks but increase4f@€ In southern regions and along #lepes

of the banks below 206. North of the Grand Bank, in Di8K, bottom temperatures are generally warmes ()

except for the shallow inshore regions where they are mainly.<0 the deeper waters of the Flemish Pass and
across the Flemish Cap ttmm temperatures generally range frord @. Throughout most of the year the cold,
relatively fresh water overlying the shelf is separated from the warmer kighsity water of the continental slope
region by a strong temperature and density front. \Wriser-formed water mass is generally refertechs the Cold
IntermediateLayer (CIL) and is considered a robust index of ocean climate conditions. In general, shelf water
masses undergo seasonal modification in their properties due to the seasoralfaiekea heat flux, windorced

mixing and ice formation and melt, leading to intense vertical and horizontal gradients particularly along the frontal
boundaries separating the shelf and slope water masseperature and salinity conditions in theoan Shelf,

Bay of Fundy and Gulf of Maine regions are determined by many processes: heat transfer between the ocean and
atmosphere, inflow from the Gulf of St. Lawrence supplemented by flow from the Newfoundland Shelf, exchange
with offshore slope waterdocal mixing, freshwater runoff, direct precipitation and melting ofiseaThe Nova

Scotia Current is the dominant inflow, originating in the Gulf of St. Lawrence and entering the region through Cabot
Strait. The Current, whose path is strongly afdcby topography, has a general southwestward drift over the
Scotian Shelf and continues into the Gulf of Maine where it contributes to the colodlenvise mean circulation.

The properties of shelf waters are modified by mixing with offshore waters thentontinental slope. These
offshore waters are generally of two types, Warm Slope Water, with temperatures in the rant@@fafd
salinities from 34.735.6, and Labrador Slope Water, with temperatures fron©3G8C and salinities from 34.3 to

35. Shelf water properties have large seasonal cyclesywesstand inshoreffshore gradients, and vary with depth.

Ocean Climate and Ecosystem Indicators

The composite climate index across the widely distributed stocks in Subareashdaseetnainedbove normal in

2013 andin recent yearpeakingin 2010 (Fig 4). The composite spring bloom indgreaked in 2011 but has
subsequently declined to slightly below normal levels in 2(Rig. 4). The composé zooplankton index has
returned to a recortigh level in 2013 after recortigh negative anomalies in 202012 (Fig. 4). The composite

trophic index has returned to above normal in 2013 after four consecutive years of below average conditions across
Subareas 2 to 4 (Fig. 4).

Sea surface temperatureS(§ in the Labrador Sea indicated above normal conditions showing an anomaly ranging
from 1 to 6°C in the winter and about 0.5°C in the summer. The Labrador Shelf ice concentration was below normal
in January and March of 2013 (reference period: 12J%0) while in February 2013, the ice concentration was
higher than normal for the northwestern part of Labrador Shelf. Winter time convection in 2013 reached to 1000 m,
which is significantly shallower than the 1400 m seen in the previous year, althoudgkegtidlr than in the years of
reduced convective activity (e.g., 2007 and 2011). The -1800 m layer of the central Labrador Sea has been
gradually warming since 2012. Under the warming trend, the winter ice extent has also decreased on the Labrador
shelf The increasing decadal trend of the total inorganic carbon and decreasing trend of pH continuiror201

the year of 201as a whole, chlorophyd estimated from remote sensing imagshpwedthe three regions together

being close to normal, witlhé Labrador shelf just above normal, the central basin slightly below and the Greenland
shelf almost evenin 2013 Calanus finmarchicusabundances were similar to those seen in other years when
sampling was in spring.

Above normal conditions prevailéed NAFO Subarea 4n 2013.The climate index, a composite of 18 selected,
normalized time series, averaged +0.9 standard deviations making 2013 the eight warmest year in the last 45 years.
The anomalies did not show a strong spatial variation. Bottomeiertyses were above normal with anomalies for

NAFO Div. 4Vn, 4Vs, 4W, 4X of +0.2°C, +0.8°C+0.6°C, and +1.0°CGespectively. Compared to 2012, bottom
temperatures decreaseddiv. 4Vn, 4Vs, 4W and 4X by 0.3, 0.5, 1.2 and 1.1°C.
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18. Roughhead Grenadier {/acrourus berglaX) in Subareas 2 and 3
Interim Monitoring Report

a) Introduction

The stock structure of this species in the North Atlantic remains unclear because there is little information on the
number of different populations that may exist ahé relaionships between themRoughhead grenadier is
distributed throughout NAFO Subareas 0 to 3 in depths between 300 and 2 000 m. However, for assessment
purposes, NAFO Scientific Council considers the population of Subareas 2 and 3 as a single stock.

A substatial part of the grenadier catches in Subarea 3 previously reported as roundnose grenadier has been
roughhead grenadier. To correct the catch statiSticACFIS (SCRDoc. 98/57) revised and approved roughhead
grenadier catch statistics since 1987. Catafie@®ughhead grenadier increased sharply from 1989 (333 t) to 1992

(6 725 t); since then until 1997 total catches have been about 4000 t. In 1998 and 1999 catches increased and were
near the level of D00 t. Since then, catches decreased to 600 t in. ZD@@hes for the Subarke@+3 roughhead
grenadier in 201-2012were1 016and 1303 t. In 2013 catches decreased to 398 t. (Fig. 184Dst of the catches

were taken in Div. 3LMN by SpairEstoniaand Portugal fleets. In the catch series available, feaa 2% of the

yearly catch has been taken in Subarea 2.

Recent catches (‘000 t) are as fokow

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
STATLANT 21 1.7 1.3 0.6 0.5 0.41 0.71 0.8 1.0 1.3 0.4
STACFIS 3.2 1.5 1.4 0.7 0.8 0.6 0.9 1.0 1.3 0.4
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Fig. 18.1. Roughhead grenadier in Subareas 2+3: catches

b) Data Overview
i) Surveys

There are no surveys indices available covering the total distribution, in depth and area, of this stock. According to
other information this species is predominantlapths ranging from 800 to5D0 m, therefore the best survey
indicators of stock biomass should be the series extendd®@ Ineters depth as they cover the depth distribution of
roughhead grenadier fairly well. Figure 2®resents the biomass indices toe following series: Canadiautumn

Div. 2J+3K Engel (1978994 Series 1 and Campelen (1998012 Series 2 EU Div. 3NO (19972012), EU

Div. 3L (20062012)and EU Flemish Caprtil 1400 m (20042012). An increase is shown since 1995 until 2004
2008for all available indices and since then all the indices show a decreasing trend, except the @anhadian

Div. 2J+3K index.
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Fig. 18.2. Roughhead grenadier in Subareas 2+3: Most representatives survey biomass indices for
roughhhead grenadier. The icés are relative to the mean of the period.

The catch/biomass (C/B) ratios have a clear decline trend in the perio2@09%nd since then are stable at low
levels (Fig. 18.2).Te (C/B) ratio remains lowsince 2008&lespite the decline of many of theveysbiomass indices
because catchémvels in the last yearre very low.
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Fig. 18.3. Roughhead grenadier in Subareas 2+3: catch/biomass survey indices based upon Canadian
Autumn (Campelen series), Efpanish Div. 3NO, EtSpanistDiv. 3L and EUFlemishCap
until 1400 m.

c) Conclusion

Based on overall indices for the current year, there is no significant change in the status of tlsargmcindices
indicate a stable or declining stock in recent years. Fishing mortality indices have remainektatlbgince 2005.

The next full assessment of this stock is planned to be in 2016.
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19. Witch Flounder (Glyptocephalus cynoglossgsn Div. 2J+3KL
Interim Monitoring Report (SCS Docs. 14/06, 14/13, 14/14)
a) Introduction

A moratorium on directed fishing ahis stock was implemented in 1995 following drastic declines in catch from
the mid1970s, and catches since then have been low levels-cétbly in other fisheries. From 1999 to 2004
catches werestimatel to be very lowbetween 300 and 80&hd from20052013 catches averaged less tH&0 t.

Recent catches and TACs (‘000 tons) are as follows:

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
TAC ndf ndf ndf ndf ndf ndf ndf ndf ndf ndf
STATLANT 21 0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2
STACFIS 0.2 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2

ndf: no directed fishing.
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Fig. 19.1. Witch flounder in Div. 2J, 3K and 3L: catches and TAC.
b) Data Overview
i) Surveys

Canadian autumn surveys were conducted in Div. 2J, 3K and 3L beginning in 1977, 1978 and 1984 respectively and
continued to 2013 (Fig. 19.2). The survey biomass estimates showed a rapid decline from1880%itb 1995,
remained at very low levels ancethshowed a general increasend from 2003 to 21B.
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Fig. 19.2. Witch flounder in Div. 2J, 3K and 3L: Index of biomass from Canadian autumn surveys by

Division (left panel) and overall with 95% confidence limits (right pan®lues are
Campelen uits or, prior t01995 Campelen equivalent units.

¢) Conclusion

There was an increase in the survey biomass index from 2003 to 2013, nevertheless, the overall stock remains below
Bim. Basedon surveyindices for the current year, there is nothing to iatia changi the status of the stock

The next full assessment of this stock is scheduled for 2016.

20. Greenland Halibut (Reinhardtius hippoglossoidesin SA 2 + Div. BKLMNO
(SCR Doc. %/05, 12, 17, 39; SCS Doc. 4/06, 10, 14; FC Doc. 03/13, 10/123/23
a) Introduction

Fishery and Catches TACs prior to 1995 were set autonomously by Canada; subsequent TACs have been
established b[NAFO Fisheries CommissiofC). Catches increased sharply in 1990 due to a developing fishery in
the NAFO Regulatory Aga in Div. 3LMNO and continued at high levels during 1991 The ctch was only
15000 to 20 000 per year in 1995 to 1998 he catch increased since 1998 and by 2001 was estimated to be
38000t, the highest since 1994. The estimated catch for 20034890 t. The 2003 catch could not be precisely
estimated, but was believed to be within the range of 32 000 t to 38 1IBMDO3, difteen year rebuilding plawas
implemented by BheriesCommissionfor this stock(FC Doc. 03/13)Though much lowerhan values of the early
2000s, estimated catch over 2a@310 hagexcee@édthe TAC by considerable margins. TAC ovems have ranged
from 22%64%, despite considerable reductions in effdlte STACFIS estimate of catch for 2010 was 26 170 t
(64% overrun). In 2010, Fisheries Commission implemented a subased harvest control rule (FC Doc. 10/12) to
generate annual TACs over at least 28014.In 2013 Fisheries Commission extended this management approach
to set the TACs for 20162017 (FC Doc.13/23). STACFIS could not estimate total catches for 2200113.

Recent catches and TACs (‘000 t) are as follows:

2005 | 2006 2007 2088 | 200 2010 2011 2012 2013 2014
TAC 19 18.5 16 16 16 16 17.2 16.3 15.5 154"
STATLANT 21 17.8 177 15.3 150 14.7 15.7 15.7 15.2 14.9
STACFIS 23.3 235 22.7 21.2 23.2 26.2 na na na

na Not aailable

1 TAC generated from HCR
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Fig. 20.1. Greenland halibut in Subarea 2 + Div. 3BKLMNO: TACs and STACFIS catches.
b) Input Data

Standardized estimates of CPUE were available from fisheries conducted bysgaih and EkPortugal.
Abundance and biomass indices waxailable from research vessel surveys by Cana&Aig2+ Div. 3KLMNO
(19782013), EU in Div. 3M (1982013) and EkBpah in Div. 3NO (19952013). Commercial catehtage data

were available from 1978010 but were not compiled for 2011, 2012 or 2013 because STACFIS could not estimate
total catch.

i) Commercial fishery data

Catch and effort. Analyses of otter trawl catchtes from Canadian vessels operating inside of the Canadian 200
mile limit indicated a general decline from the ri@80s to the mid990s. The 2010 2012 estimates of
standardized CPUE for Canadian oft@wlers decreased substantially from the 20039 levels. The Canadian
CPUE series was not updated with 2013 data.

Catchrates of Portuguese otter trawlers fishing in the NRA of Div. 3LMNO over -2938 (SCS Doc. 14/10)
declined sharply in 1991 from initial levels. Between 1991 and 1994 catch ratesaérsi@ble at a low level. Since

then, catch rates gradually increased, reaching an upper level iR20009 Catch rates declined in 2001 and
remained stable at that lower level in 2002 and 2003. In 2004 the catch rates declined again, reaching the lowes
value since 1994. However, after 2004 the Greenland halibut catch rates increased and, despite the high variability
from 2006 to 2013, the catch rates reached, in this period, the highest values observed of the time series.

Analyses of data from the Spah fishery show that in 2013 the CPUE has increased reaching maximum levels
similar to the 2002008 level (SCS Doc. 14/06).

In general, for the Russian fishery, the catch rate per fishing vessel day in the area rangedtftori@5t and
averaged 2 t per fishing vessel day and 0.44 t per hour of hauling (SCS Doc 14/13).

A comparison of the available standardized CPUE estimates from the Canadian, Spanish and Portuguese fleets
indicates consistency in the timing and relative magnitude of changéhev2®042007 period, but less consistency
thereafter (Fig 20.2). However, CPUE for all three countries is higher from-Z00¥ than in the period of the

1990s to the mi000s.
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Fig. 20.2  Greenland halibut in Subarea 2 + Div. 3KLMNO: standardized CRtdEn Canadian,
Portuguese and Spanish trawlers. (Each standardized CPUE series is scaled te2@12992
average.)

STACFIS previously recognized that trends in commercial catch per unit effort for Greenland halibut in Subarea 2
and Div. 3KLMNO should nobe used as indices of the trends in the stdkHO Sci. Coun. Rep2004, p.149). It

is possible that by concentration of effort and/or concentration of Greenland halibut, commercial catch rates may
remain stable or even increase as the stock declines.

Catch-at-age and mean weightst-age. Length samples of the 2013 fishery were provided by-3pdin,
EU-Portugal, Russia and Canada. Aging information was available for Spanish fisheries. STACFIS could not
estimate total catch for 2022013, therefore theatchatage was not calculated.

i) Research survey data

STACFIS reiterated that most research vessel survey series providing information on the abundance of Greenland
halibut are deficient in various ways and to varying degréasation in divisional and depth coverage creates
problems in compang resultsof different yeardSCR Doc. 12/19)A single survey series which covers the entire

stock area is not available. A subset of standardized (depth and area) stratified random survey indices have been
used to monitor trends in resource stafrsd are described below.

Canadian stratified-random autumn surveys in Div. 2J and &LNO. The Canadian autumn Div. 2J3K survey
index provides théongest timeseries of abundance and biomass indi¢eg. 203) for this resource SCR Doc.
14/39).Biomassdeclined from relatively high estimates thie early 1980s to reach an-tithe low in 1992. The
index increased substantially due to the abundant-1993 yeafclasses, but this increase was not sustaivwéti
declines overl9992002. The indexcontinually increasedover the next fiveyears.The increasing trend has not
continued, though in 2012 the index is near the 4&@ges averagédlean numbers per tow were stable through the
1980s, but increased Isstantially in the midl990s, again due to the presence of the 11985 yeaiclasses. After

this, abundance declined to the late 1990s and had been relativelyesizdyi¢ for the declingn 2005.Following
improved estimates of abundance in 2010 and .20 2012 index is considerably lower as much fewer age 1 and 2
fish were observedThe 2013 biomass and abundance indices both increased compared to 2012, with more age 1
than in 2012. However, the number of agé ih 2013 is still below the series aage.
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Fig. 20.3. Greenland halibut in Subarea 2 + Div. 3KLMNO: biomass and abundance indices (with 95%
Cl) from Canadian autumn surveys in Div. 2J and 3K. The 2008 survey was not completed

The Canadian autumn survey in Div. 3L has generally shown tteatlare consistent with those from Div. 2J+3K.
Autumn surveys within Div. 3NO have erratic degpter coverage and as such are not useful for inferring stock
status

Canadian stratified-random spring surveys in Div. 3LNO. Abundance and biomass indicikem the Canadian
spring surveys in Div. 3LNQFig. 20.4) declined from relatively high values in the late 1990s and has been
relatively low in most years thereaftdn 2013, both abundance and biomass were below thestnies average.

The abundance oécruits (ages ¥4) in 2013is much lower than that observed in 2011 and 2012.
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Fig. 20.4. Greenland halibut in Subarea 2 + Div. 3KLMNO: biomass and abundance indices (with 95%
Cl) from Canadian spring surveys in Div. 3LNO.

EU stratified-random surveys in Ov. 3M (Flemish Cap). Surveys conducted by the EU in Div. 3M during
summer(SCR Doc. 14/17)ndicate that the Greenland halibut biomass index in depths to 730 m, increased in the
1988 to 1998 period (Fig. Z). to a maximum value in 1998. This biomagsdex declined continually over
19982002. The 2002 2008 results were relatively stable, with the exception of an anomalously low value in 2003.

In 2009 t02013, the index has decreased and is presently at its lowest observed halkemish Cap suryenas

extended to cover depths down to 1460 m beginning in 2004. Biomass estimates over the full depth range doubled
over 20052008 but declined thereafteiThe 2012 and 2013 estimates are below the-fienees average. Over
20092013, recruitmenindices(ages 14) from this survey are below average.
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Fig. 20.5. Greenland halibut in Subarea 2 + Div. 3KLMNO: Biomass index (+ 1 S.E.) from EU Flemish
Cap surveys in Div. 3M. Solid line: biomass index for depths <730 m. Dashed line: biomass
index for all deps <1460 m.

EU-Spain stratified-random surveys in NAFO Regulatory Area of Div. 3NO The biomassndex for this survey
of the NRA (SCRDoc. 14/12) generally declined over 1999 to 2006 (Fig.&2Mut increased fouiold over 2006
2009.The survey index deicled to 2013 and from 2012013 is below average.
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Fig. 206. Greenland halibut in Subarea 2 + Div. 3KLMNO: biomass index (1 SE) fronsdin
spring surveys in the NRA of Div. 3NO.

Summary of research survey data trends.These surveys provide coverage of the majority of the spatial
distribution of the stock and the area from which the majority of catches are taken. Ov&@00395ndices from

the majority of the surveys generally provided a consistent signal in stocladsa(ffig. 20.7). Results since 2004
show greater divergence which complicates interpretation of overall statuse of the 4 indices have declined
since 2010, while the Canadian Div. 2J3K survey increased.
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Fig. 20.7. Greenland halibut in Subarea 2Div. 3KLMNO: Relative biomass indices from Canadian
autumn surveys in Div. 23K, Canadian spring surveys in Div. 3LNO, EU survey of Flemish
Cap, and EtBpain surveys of the NRA of Div. 3NO. Each series is scaled to its- 2008}
average.

c) State of the $ock:

Biomass Survey data from 2002013 are variableThe Canadian Div. 2J3K autumn survey has increased, the
Canadian spring Div. 3LNO survey has varied with no trend, while the EU survey of Flemish Cap aneéSpaiftU
survey of the NRA of Div. 3NOdve both declined.

RecruitmentResults of Canadian surveys and the EU Flemish Cap survey indicate that recrwiisievell below
average in 2013.

Fishing Mortality. Unknown, as estimates of total catch were unavailable.

d) Reference Points

i) Precautiorary approach reference points

Precautionary approach referempments have not beatetermined for this stock at this time.
i) Yield per recruit reference points

Yield per recruit reference points were estimategrigvious assessmeantF .., was computedo be 041 and F ;
was 022.

This stock will be next assessed during Juneés201

21. Northern Shortfin Squid (//lex illecebrosug in Subareas 3+4
Interim Monitoring Report (SCR Doc. 98/59; 98/75; 02/56; 13/31)
a) Introduction

The species has a lifespahless than one year and is considered a single stock throughout Subareas 3 through 6.
However, the Subareas 3+4 and Subareas 5+6 stock components are assessed and managed separately by NAFO and
the U.S. MidAtlantic Fishery Management Council, respediivelhe stock assessment is dptaor. Indices of

relative biomass and mean body size, computed using data from the Canadian surveys conducted in Div. 4VWX
during July, were used to assess whether the Subareas 3+4 stock component was at a low or ¢tighypledal

during the previous year. When compared with biomass indices derived from other bottom trawl surveys (i.e.,
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Canadian spring and autumn surveys in Div. 3LNO and autumn surveys in Div. 4T, aB@daitri/Portugal July

surveys in Div. 3M), the Div4dVWX July indices represented the best measure of relative biomass in Subareas 3+4
due to the length of the time series, area of habitat coverage, and survey timing in relation to the fisheries. Stock
biomass projections are not currently possible. Reldishing mortality indices, computed as the Subareas 3+4
nominal catch divided by the Div. 4VWX biomass ratio, are also used to assess stock status. Based on the trends in
these indices, the Subareas 3+4 stock component has been in a low producibdtgipee 1982.

Since 1999, there has been no directed fisherilléorin Subarea 4 and most of the catches from Subareas 3+4 have
been from the Subarea 3 inshore jig fishery. During ZB0K2, catches from Subareas 3+4 were low during most
years (avaeage = 1 325 t), compared to catches during 1B9&1 (average = 80 645 t), and ranged between about
50t in 2012to about 7 000 t in 200@-ig. 21.1). Catches declined from about 700 t in 2009 to the lowest level in the
time series (since 1953) during 20Ebout 20 tand were solely takefinom Subarea 4

Recent catches and TACs (‘000 t) are as follows:

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
TAC SA 3+4 34 34 34 34 34 34 34 34 34 34
STATLANT 21 SA 3+4 0.6 7.0t 0.2 0.5 0.7 0.1} 0.1} <0.1' | <0.1
STATLANT 21 SA 5+6

STACFIS SA 3+4 0.6 7.0 0.2 0.5 0.7 0.1 0.1 <0.1 <0.1
STACFIS SA 5+6 12.0 14.0 9.0 15.9 18.4 15.8 18.8 11.7 3.8

STACFIS Total SA & 12.6 21.0 9.2 16.4 19.1 15.9 18.9 11.7 3.8

T

Includes amounts (ranging from less than 0.1 t to 22 t) reported as Unspecified Sq8dlranmea 4
2

Catches from Subareas 5+6 are included because there is no basis for considering separate stocks in Subareas 3+
Subarea$+6
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Fig. 21.1. Northern shortfin squid in Subareas 3+4: nominal catches and TACs.
b) Data Overview

Relative biomass indices were derived using data from the Canadian bottom trawl surveys conducted during July in
Div. 4VWX. The indices show a high degree of interannw@alability, which is typical for squid stocks, because
recruitment is highly affected by environmental conditions. However, two general levels of productivity can be
identified. A period of high productivity (1976981, mean = 13.2 kg per tow) precedectaqa of low productivity
(19822012, mean = 3.0 kg per towfhe third and fourth highest indices in the time series occurred during 2004
and 2006, respectively, but both years were followed by very low indices. Relative biomass indices generally
declinedafter 2004, from a level near the mean of the high productivity period to below the mean of the low
productivity period in 2010, then declined further to the lowest level in the time series during 2013 (Fig. 21.2).
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Fig. 21.2. Northern shortfin squid iSubareas 3+4: survey biomass indices.

Mean body weights of squid caught during the July Div. 4VWX surveys averaged 150 g during t198976gh
productivity period. Since 1982, mean body weights have fluctuated widely around the mean for tA8198&
productivity period (81 g, Fig. 21.3). After reaching a low productivity period peak of 137 g in 2006, mean body
weights gradually declined to the fourth lowest level of the time series in 2013 (42 g).
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Fig. 21.3. Northern shortfin squid in Subareas43 mean body weights of squid.

Catch/biomass ratio6SA 3+4 catch/Div. 4VWX July survey biomass) during the 12981 high productivity
period averaged 1.67 ameere well below the 1982012 mean (0.13) during most years since 2001. The ratio was
0.04 in 2013 (Fig. 21.4).
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Fig. 21.4. Northern shortfin squid in Subareas 3+4: catch/biomass ratios.
¢) Conclusion

In 2013, the biomass index from thiuly Div. 4VWX survey wasthe lowest on recordnd mean body weight was
well belowthe 19822012 mean for the low productivity periodCatch/biomass ratiogere well below the low

productivity periodmean during most yearsince 2001.Thus, nh 2013, the stock remained ia state of low

productivity.

The next full assessment of the stock is scheduled for 2016.
d) Research Recommendation

In 2013, STACFISecommendedthat gear/vessel conversion factors be computed to standardize the2Q@30
relative abundance and biomasslices from the July Div. 4VWX surveys

STATUS: No progress has been made and this recommendation is reiterated.
IV. STOCKS UNDER A MANAGEMENT STRATEGY E VALUATION
1. Greenland halibut in SA2 and Div. 3KLMNO
This stock is taken under D. WiddDjstributed Stocks: SR, SA3 and SA4.
V. OTHER MATTERS
1. FIRMS Classification for NAFO Stocks

STACFIS reviewed the assessments of stocks managed by NAFO in JUn&ZOLCFIS reiterates that the Stock
Classification system is not intended as a meanstgey the scientific advice to Fisheries Commission, and should

not be used as such. Its purpose is to respond to a request by FIRMS to provide such a classification for their
purposes. The category choices do not fully describe the status of some Swieksific advice to the Fisheries
Commission is to be found in the Scientific Council report in the summary sheet for each stock.
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Stock Size Fishing Mortality
(incl. Noné Low Moderate High Unknown
structure)
Virgini 3LNO Yellowtalil
Large flounder
Intermediatq 3M Redfisi 3LNO Northern 3M Cod Greenland halibut in
3LN Redfish shrimp Uummannag
SA0+1 Northern Greenland halibut in
shrimg Upernavik
DS Northern shrimp Greenland halibut in Disko
Bay’
SA1l American Plaice
SA1 Spotted Wolffish
Small SA3+4 Northern shortfif SA2+3KLMNO 3NOPs White hake
squid Greenland halibut 3LNOPs Thorny skate
3NO Witch flounder
Depleted |3M American plaice SA1 Redfish
3LNO American plaice SAO+1 Roundnose
2J3KL Witch flounder grenadier
3NO Cod SA1 Atlantic Wolffish
3M Northern shrimp?
Unknown |SA2+3 Roughhead 0&1A Offsh. & 1Bi SA2+3 Roundnose
grenadier 1F Greenland halibut grenadier
3NO Capelin
30 Redfish

T Shrimp will be reassesseih Septembe014
2 Assessed as Greenland halibut in Div. 1A inshore
% Fishing mortality may not be the main driver of biomassior 3M Shrimpand Redfish

2. Other Business
There was no other business.
V. ADJOURNMENT

STACFIS Chair thanked the Designated Experts for their competence and very hard work ancethegddor its

great support. The Chair also noted the contributions of Designated Reviewers in providing detailed reviews of
interim monitoring reportsThe STACFIS Chair also thanked the Chair of Scientific Council, and the Scientific
Council Coordinatr for their support and help. The meeting was adjournédG@ on 12 June.
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APPENDIX V. AGENDA i SCIENTIFIC COUNCIL MEETING, 30 MAY -12 JUNE 2014

l. Opening (Scientific Council Chair: Don Stansbury)
Appointment of Rapporteur

Preentation and Report of Proxy Votes
Adoption of Agenda

Attendance of Observers

Appointment of Designated Experts

Plan of Work

a. General Discussion

b. Stock Assessment Review and Assignment of Reviewers
c. Procedures fointerim monitoring reports
7. Housekeeping issues

o0 s wN P

I1. Review of Scientific Council Recommendations in 2013

lll.  Fisheries Environment (STACFEN Chair: Estelle Couture)

Opening

Appointment of Rapporteur

Adoption of Agenda

Review of Recommendations in 2013

Invited speaker

Integrated Science Data Management (ISDM) Report for 2013

Review of the physical, biological and chemical environment in the NAFO Convention Area during 2013

Interdisciplinary studie

. Update of the otine Annual Ocean Climate and Environmental Status Summary for the NAFO
Convention Area

10. Formulation of recommendations based on environmental conditions during 2013

10. National Representatives

12. Other Matters

13. Adjournment

©COoNoOkrWNE

IV. Publications (STACPUB Chair: Margaret Treble)
Opening
Appointment of Rapporteur
Adoption of Agenda
Review of Recommendations in 2013
Review of Publications
a) Annual Summary
i) Journal of Northwest Atlantic Fishery Science (JNAFS)
i) Scientific Council Studies
iii) Scientific Council Reports
6. Other Matters
a) Access to documentm the NAFO website
b) ICES/NAFO Gadoid Symposium
c) Future of INAFS
7. Adjournment

agrwnNE
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V. Research Coordination (STACREC Chair: Kathy Sosebee)
1. Opening
2. Appointment of Rapporteur
3. Review of Recommendations in 2013
4. Fishery Statistics
a) Progress report on Secretariat activities in 2013/2014
i) STATLANT 21A and 21B
5. Research Activities
a) Biological sampling
i) Report on activities in 2013/2014
i) Report by National Representatives on commercial sampling conducted
iii) Report on data availability for stock assessment@msignated Experts)
b) Biological surveys
i) Review of survey activities in 2013 (by National Representatives and Designated Experts)
ii) Surveys planned for 2014 and early 2015
c) Tagging activities
d) Other research activities
6. Review of SCR and SCS Documents
7. Other Matters
a) Summary of progress on previous recommendations
b) Stock Assessment Spreadsheets
¢) Standardization of Conversion Factors
8. Adjournment

VI. Fisheries Science (STACFIS Chair: Briaedley)

1. Opening

2. General Review of Catches and Fishing Activity

3. Stock Assessments
1. Greenland HalibutReinhardtius hippoglossoides; SA 0, Div. 1A offshore and Div. 1B (fully

assessed)

2. Greenland HalibutReinhardtiushippoglossoidesDiv. 1A inshore (fully assessed)
3. Roundnose Grenadie€6ryphaenoides rupestjisn Subareas 0 and 1 (fully assessed)
4. Demersal RedfishSebastespp.) in SA 1 (fully assessed)
5a. Wolffish in Subarea 1 (fully assessed)
5b. American plaice flippoglossoides platessoigen Subarea 1 (fully assessed)
6. Cod Gadus morhugin Div. 3M (fully assessed)
7. Redfish Gebastes mentelendSebastes fasciatus Div. 3M (monitor)
8. American PlaiceHippoglossoideslptessoidesin Div. 3M (fully assessed)
9. Cod Gadus morhupin NAFO Div. 3NO (monitor)
10. Redfish Gebastes mentellndSebastes fasciatum Divisions 3L and 3N (fully assessed)
11. American PlaiceHlippoglossoides platessoiden Div. 3LNO (fully assessed)
12. Yellowtail flounder Cimanda ferrugineain Div. 3LNO (monitor)
13. Witch Flounder Glyptocephalus cynoglossua Div. 3NO (fully assessed)
14. Capelin Mallotus villosu$ in Div. 3NO (monitor)
15. Redfish Sebastes mentellndSebastes fasciatus Div. 30 (monitor)
16. Thorny skate Amblyraja radiatg in Div. 3LNO and Subdiv. 3Ps (fully assessed)
17. White Hake Urophycis tenuisin Div. 3NO and Subdiv. 3Ps (monitor)
18. Roughheadsrenadier lacrourus berglaxin Subareas 2 and g6nitor)
19. Witch Flounder Glyptocephalus cynoglosgus Div. 2J+3KL (monitor)
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20. Greenland HalibutReinhardtius hippoglossoides SA 2 + Div. 3KLMNO (management strategy)
21. Northern Shbrtfin Squid (llex illecebrosu¥in Subareas 3+4 (monitor)

4. Stocks under a Management Strategy Evaluation (FC Item 3a)
a) Greenland halibut in SA 2 and Div. 3KLMNO 5

5. Other Matters
a) FIRMS Classification for NAFO Stocks
b) Other Bisiness

6. Adjournment

VII. Management Advice and Responses to Special Requests
1. Fisheries Commission (Annex 1)
a) Request for Advice on TACs and Other Management Measures (Item 2, Annex 1))
For 2015
- Witch flounder in Div. 3NO
For 2015 and 2016
- Redfish in Div. 3LN
- American plaice in Div. 3LNO
- Thorny skate in Div. 3LNO
For 2015, 2016 and 2017
- American plaice in Div. 3M

b) Monitoring of Stocks for which Multyear Advice was provided in 2012 or 2012(t 2)
- Redfish in Div. 3M

- Cod in Div. 3NO

- Yellowtail flounder in Div. 3LNO

- Capelin in Div. 3NO

- Redfish in Div. 30

- White hake in Div. 3NO

- Witch flounder in Div. 2J + 3KL

- Squid (lllex) in SA 3+4

c) Special Requests for Management Advice
i) Greenland halibut TAC (Item 3A) andaeeptional circumstances in Greenland halibut MSE (Iltem
3b)
ii) Reference points for cod in Div. 3M (Item 5)
iii) Reference points for witch flounder in Div. 3N@em 6)
iv) Full assessment of cod in Div. 3M and advice for 2015 (ltem 7)
v) Development of MSE workplan for cod in Div. 3M (Item 8)
vi) Selectivity in Div. 3M cod and redfish fisheries (Item 9)
vii) Availability of data and progress towards quantitative assessments (Item 10)
viii) Development of MSE for redfish in Div. 3LN (Item 11)
ix) Risk assessment for SAl on VME elements and species (Item 12)
X) Summary of data available for ident#iton of VMESs (Iltem 13a)
xi) Extent of current closures and areas for prioritization by WGEAFFM (Item 13b)
xii) Impacts of removing candidate VME closures from survey design (Iltem 14)
xiii) Occurrence of sea pens around areas 13 and 14 (Ilfem 15
xiv) Standardization of conversion factors (Iltem 16)
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Coastal States
a) Request by Denmark (Greenland) for Advice on Management in 2014 (Annex 2)
i) Roundnose grenadier in SA 0+1 (Item 1)
i) Golden redfish, Atlantic wolfish, Spotted wolfish and American plaice in SA 1 (Item 2)
iii) Greenland halibut in inshore areas of Div. 1A (Item 4)
iv) Pandalus borealissast of Greenland and in the Denmark Strait fnjunction with ICES).
(Item6)
b) Request by Denmark (Greenland) and Canada for Advice on Management in 2014

i) Greenland halibut in Div. OA and the offshore area of Div. 1A, plus Div. 1B (Annex 2, Item 3.1;

Annex 3, Item 1)
i) Greenland halibut in Div. OB + Div. XCF (Annex 2, Item 3.2, Annex 3, ltem 1)
iii) Pandalus borealign SA 0 + 1 (Annex 2, Item 5; Annex 3, Item 2)
¢) Request by Canada for Advice on Management in 2014
i) Harvest strategies for North Atlantic harp seal

Review of Future Meeting&rrangements

1. Scientific Council (in conjunction with NIPAG), 1017 Sep 2014
2. Scientific Council, 22 26 Sep 2014
3. Scientific Council, Jun 2015
4. Scientific Council (in conjunction with NIPAG), Sep 2015
5. Scientific Council, Sep 2015
6. NAFO/ICES Joint Groups
a) NIPAG, 10i 17 Sep 2014
b) NIPAG, 2015
7. WGEAFM
8. WGDEC
9. WGRP
10. WGHARP

Arrangements for Special Sessions

1.

Future Special Sessions
a) ICES IMR NAFO BottomTrawl Symposium, Tromso, Norwag6i 19 June2014
b) Suggestions for symposia

Meeting Reports

1.
2.
3.

©o0oNoe

Working Group on Ecosystem Science and Assessment (WGESA), Nov 2013

Report from ICESNAFO Working Group on Deepwater Ecosystems (WGDEC), R0d4

Report from Joint FESC Working Group on Risk Based Management Strategies-RBMS), Feb
2014

Report from ad hoc Joint Working Group on Catch Reporting {@F3, Feb 2014

Meetings attended by the Secretariat:

a) Eurostat FisherieStatistics Working Group

b) EU Data Collection Framework Revision Stakeholders Workshop

c¢) FAO VME Database Workshop

ICES/NAFO Symposium on "Gadoid Fisheries: The Ecology and Management of Rebuilding"
World Conference on Stock Assessmigiethods

Ad Hoc SC Working Group on Div. 3M Cod Catches

SC Working Group on Development of a Management Strategy for Div. 3LN Redfish
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XI.  Review of Scientific Council Working Procedures/Protocol
1. General Plan of Work for September 2014 Anriakting
2. Other Matters
i) Colour coding of summary sheet indicators
i) Other business

XIl.  Other Matters

Designated Experts

Stock Assessment spreadsheets

Meeting Highlights for NAFO Website

Scientific Merit Awards

Budget items

Other Business

i)  North-west Atlantic Regional Workshop to Facilitate the Description of Ecologically or Biologically
Significant Marine Areas (EBSAS)

ii) Progress on Performance Assessment Recommendations

iii) Protocol for deelopment of management strategy evaluations

ok wdE

X1, Adoption of Committee Reports

1. STACFEN
2. STACREC
3. STACPUB
4. STACFIS

XIV. Scientific Council Recommendations to General Council and Fisheries Commission
XV. Adoption of Scientific Council Report

XVI.  Adjournment
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ANNEX 1. FISHERIES COMMISSION'S REQUEST FOR SCENTIFIC ADVICE ON M ANAGEMENT IN
2015 AND BEYOND OF CERTAIN STOCKS IN SUBAREAS 2, 3 AND 4 ANDOTHER MATTERS

1. The Fisheries Commission with the cormemce of the Coastal State as regards to the stocks below which
occur within its jurisdiction (fAFi sheprividesadviCoimmi ssi 0
advance of the 2@lAnnual Meeting, for the managemesftNorthern shrimp in Div3M and in Div.3LNO
in 2015. The advice should bgrovided asa range of management opticareda risk analysis for each option
(rather than a single TAC recommendajionaccordancéo Annex A or B as appropriate.

2. Fisheries Commission requests that 8wentific Council provide advice for the management of the fish
stocks below according to tressessment frequengyesented belowThe advice should be provided as a
range of management options and a risk analysis for each option (rather than asthgéedmmendation).

Two year basis Three year basis

American plaice in Div. 3LNO American plaice iDiv. 3M

Capelin in Div. 3NO Cod in Div. 3NO

Cod in Div. 3M Northern shortfin squid in SA 3+4
Redfish in Div 3LN Redfish in Div. 30

Redfish in Div. 3M Witch flounder in Div. 2J+3KL
Thorny skate in Div. 3LNO Witch flounder in Div. 3NO

White hake in Div. 3NO
Yellowtail flounder in Div. 3LNO

To continue this schedule of assessments, the Scientific Council is requested to conduct the assessment of
thesestocks as follows:

In 2014 advice should be providddr 2015 only for Witch Flounder in Div. 3NGor 2015 and 208 for
American plaice in Div. 3LNO, Redfish in Div. 3LN, Thorny skates in Div. 3LNO and for 2015, 2016 and
2017for American plaice in Div3M.

Advice should be provided using the guidance provideArinexes A or B as appropriate, or using the
predetermined Harvest Control Rules in the cases where they exist.

The Fisheries Commission also requests the Scientific Council to continue tmmitbaistatus of all these
stocks annually and, should a significant change be observed in stock status (e.g. from surveys) or in
bycatches in other fisheries, provide updated advice as appropriate.

3. The Fisheries Commission adopted in 2010 an MSE apprfor Greenland halibut stock in Subaa
Division 3KLMNO (FC Doc. 10/1p This approach considers a survey based harvest control rule (HCR) to
set a TAC fo this stock on an annual basi$he Fisheries Commission requests the Scientific Council to:

a) Monitor and update the survey slope and to compute the TAC according to HCR adopted by the Fisheries
Commission according tAnnex 1 of FC Document 10/12

b) Advise on whether or not an exceptional circumstance is occurring.

4. The scientific advicedr Div. 3LNO shrimp is based on the assessment of fishable biomass and the trends of
exploitation rates. Interactions between stocks are likely to occur and may substantially contribute to the total
mortality of shrimp.

The Fisheries Commission requettts Scientific Council to incorporate as much as possible information on
stock interaction between these stocks in the management advice of Div. 3LNO shrimp and to provide
sustainable exploitation rates on that basis.
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5. TheFisheries Commission requegte tScientific Council taontinue the work on reference points and
provideBns andFys,for cod in Div. 3M.

6. The Fisheries Commission requests the Scientific Council to pradfégence points for Div. 3NO witch
flounder includingBjim, BmsyandFmsythrough modelling or proxies

7. The Fisheries Commission requests the Scientific Council to conduct a full assessment of Div. 3M cod and
provide advice for 2015 on a range of management options and associated risks regarding reference points,
according to Anaxes A or B.

8. The Fisheries Commission requests $tuéentific Council to develop a work plan to perform a Management
Strategy Evaluation fobiv. 3M cod, to explore operating models that could be used and report back through
the Working Group on RisBasedManagement Strategies.

9. The Fisheries Commission requests the Scientific Council to analyze and provide advice on management
measures that could improve selectivity in the Div. 3M cod and Div. 3M redfish fishery in the Flemish Cap in
order toreduce possibk by catches and discards. The objective is to reduce the mixed fisheries between cod
and redfish, the bgatch of nortargeted stocks and to analyze if the selectivity pattern could be improved to
reduce the catch of undersized fish.

10. The Scientific Couail provides advice for a number of stocks based only on qualitative assessments of
survey trends and catches (e.g. Div. 3NO white hake, Div. 30 redfish). For some of these stocks the advice is
to lower the TAC to recent level of catches. On the other htnsde is an important effort in biological
sampling, collection of fishing activity data and fishery independent surveys. There is also an important
progress in providing more data to the Scientific Council such as VMS. In spite of these efforts,rassprog
has been reached regarding quantitative assessments of many stocks. The Fisheries Commission requests the
Scientific Council to provide an overview for all stocks on what biological and fishery information is
currently available by Contracting Partydawhat is necessary to improve in terms of data collection in order
to develop quantitative assessments and biological reference points for stocks managed by NAFO.

11. The Fisheries Commission requests the Scientific Counekpiore models that could beed toconduct a
Management Strategy Evaluation fiv. 3LN redfish and report back through the Working Group on-Risk
Based Management Strategiduring their next meeting.

12. The Fisheries Commission requests the Scientific Council to continue to devet&pon Significant
Adverse Impactsn support of thereasessment of NAFO bottom fishing activitieequired in 2016,
specifically an assessment of the risk associatedhsittom fishing activities oknown and predicted VME
species and elements in the NRA.

13. Considering that the current closures for VME indicators (i.e. species and elements in Annex |.E VI and VII)
established under Chapter Il of the NAFO Conservation and Enforcement Measures (NCEMg doe
revision in 2014, the Fisheries Commission requests the Scientific Council to:

a. Summarize and assess all the data available collected through the NEREIDA project, CP RV surveys,
and any other suitable source of information, to identify VMEs$hm NRA, in accordance to FAO
Guidelines and NCEM.

b. Based on these analyses, evaluatd provide advice in the context @irrent closures specified in the
NCEM for the protection of VME&and prioritize areas for consideration by the Ecosystem Appttoach
Fisheries Working Group.

14. Recognizing the work done in NAFO to prevent significant adverse impacts to vulnerable marine ecosystems,
and the need for effective stock assessments;

Further recognizing that modifications to survey designs occur on regasar in fisheries surveys in many
cases,



15.

16.
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Fisheries Commission requests that Scientific Council investigate the impacts of removing the closed areas
from the survey design for relevant stock surveys for consideration in the review of closed ads in

The Fisheries Commission Working Group on Vulnerable Marine Ecosystems (W&MESP considered

the scientific advice available at the time of its last meeting held in April 2013. No consensus was reached
between Contracting Parties regarding specdfanagement measures that are best suited in protecting areas
13 and 14 as reflected in Figure 2 of the Working Group report (NAFO/FC Doc. 13/3) and defined by the
coordinates indicated in page 10 of that report.

New information from the EU Flemish Caprgey was expected to be available on sea pens later in 2013,
which would help to clarify what type of management measures would best suit areas 13 and 14.

The Fisheries Commission requests the Scientific Council to provide the Fisheries Commissidme with t
preliminary results or analysis, regarding occurrence of sea pens in areas towed close to areas 13 and 14 and
advise if these reveal significant concentrations of VME indicators.

The Fisheries Commission requests the Scientific Council to evaluateravide recommendations on the
methodology for establishing standardized conversion factors outlined in STACTIC WP 13/3.
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ANNEX A: Guidance for providing advice on Stocks Assessed with an Analytical Model

The Fisherie€ommission request the Scientifiohcil to consider the following in assessing and projecting future
stock levels for those stocks listed above. These evaluations should provide the information necessary for the
Fisheries Commission to consider the baldretsveen risks and yield levels,determining its management of

these stocks:

1. For stocks assessed with a production mdtieladvice should include updated time series of:

|l

=A =4 =4 -4 A

Catch and TAC of recent years

Catch to relative biomass

Relative Biomass

Relative Fishing mortality

Stocktrajectory against reference points

And any information the Scientific Council deems appropriate.

Stochastic shotterm projections (3 years) should be performed with the following constant fishing mortality
levels as appropriate:

1 For stocks opened to direct fishing: H3sy 3/4Fnsy 85%Fmsy 75%F 2013 F2013 125%F 2015
91 For stocks under a moratorium to direct fishiRgs3 F = 0.

The first year of the projection should assume a catch equal to the agreed TAC for that year.

Results from stochastic short term projection should include risks of stock population parameters increasing
above or falling below available biomass and fishing mortality reference points. The table indicated below
should guide the Scientific Council ingeenting the short term projections.

Limit reference points

P(B2016
>
P(F>Flim) P(B<BIlim) P(F>Fmsy) P(B<BmsyP B2013)
Fin 2014 and| Yield | Yield | Yield
following 2014 | 2015| 2016
years* | (50%) | (50%) | (50%) | 2014 2015 2016 | 2014 2015 2016 2014 2015 2016 | 2014 2015 2016
2/3 Fmsy t t t % % % % % % % % % % % % %
3/4 Fmsy t t t % % % % % % % % % % % % %
85% Fnsy t t t % % % % % % % % % % % % %
0.75 XF013 t t t % % % % % % % % % % % % %
F2013 t t t % % % % % % % % % % % % %
1.25 XFz013 t t t % % % % % % % % % % % % %
F=0 t t t % % % % % % % % % % % % %
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2. For stock assessed with an agrictured model, information should be provided on stock size, spawning stock
sizes, recruitment prospects, historical fishing mitytaGraphs and/or tables should be provided for all of the
following for the longest timgeriod possible:

il
il
f

historical yield and fishing mortality;
spawning stock biomass and recruitment levels;
Stock trajectory against reference points

And anyinformation the Scientific Council deems appropriate

Stochastic shoiterm projections (3 years) should be performed with the following constant fishing mortality
levels as appropriate:

f
f

For stocks opened to direct fishirfgy 1, Frmax 2/3 Fmaxe 3/4Fmax 85%Fmas 75%F 2013 Fao1z 125%F 2015
For stocks under a moratorium to direct fishiRgs,5 F = 0.

The first year of the projection should assume a catch equal to the agreed TAC for that year.

Results from stochastic short term projection shindtuide:

1 The 10%, 50% and 90% percentiles of the yield, total biomass, spawning stock biomass and exploitable
biomass for each year of the projections
1 The risks of stock population parameters increasing above or falling below available biomass and fishing
mortality reference points. The table indicated below should guide the Scientific Council in presenting the
short term projections.
Limit reference points
P(B2o16
>
P(F > Fiim) P(B<Bim) P(F>Fq.1) P(F>Fma) Bood
Fin 2014
and
following | Yield | Yield | Yield
years* | 2014 | 2015| 2016 | 2014 2015 2016 | 2014 2015 2016 2014 2015 2016 | 2014 2015 2016

Fos t t t % % % % % % % % % % % % %
Fnax t t t % % % % % % % % % % % % %
66% Fmax t t t % % % % % % % % % % % % %
75% Fomax t t t % % % % % % % % % % % % %
85% Fnax t t t % % % % % % % % % % % % %
0.75 XFao13 t t t % % % % % % % % % % % % %
Foo13 t t t % % % % % % % % % % % % %
1.25 XFaus t t t % % % % % % % % % % % % %
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ANNEX B Guidance for providing advice on Stocks Assessed without a Population Model

For those resources for which only general biological and/or catch data are avisiatsandard criteria exist
on which to base advice. The stock status should be evaluated in the context of management requirements for
long-term sustainability and the advice provided should be consistent with the precautionary approach.

The following grghs should be presented, for one or several surveys, for the longepetiog possible:

a)
b)
c)
d)
e)

)

time trends of survey abundance estimates

an age or size range chosen to represent the spawning population

an age or sizeange chosen to represent the exploitegupetion

recruitment proxy or index for an age or siamge chosen to represent the recruiting population.

fishing mortality proxy, such as the ratio of reported commercial catches to a measure of the exploited
population.

Stock trajectory against refemmpoints

And any information the Scientific Council deems appropriate
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ANNEX 2. DENMARK (ON BEHALF O F GREENLAND) REQUEST FOR SCIENTIFIC ADVIC E ON
MANAGEMENT IN 2015 OF CERTAIN STOCKS IN SUBAREASO AND 1

For Roundnose grenadier in Subarea 0 + 1 adwee in 2011 given foR0122014 Denmark (on behalf of
Greenland) requests the Scienti@ouncil to provide advice on the scientific basis for the management of
Roundnose grenadier in Subarea 0 + 1 for 22057.

Advice for golden red fisl{Sebastes marinusjiemersal deepea redfis{Sebastes mentell&merican plaice
(Hippoglossoides platessoidesitlantic wolffish (Anarhichas lupus)and spotted wolffish(A. minor) in
Subared was in 2011 given for 2022014 Denmark (on behalf oBreedand) requests the Scientific Council
to provide advice for redfisliSebastes marinuspmerican plaice(Hippoglossoides platessoidedtlantic
wolffish (Anarhichas lupS) and spotted wolffisHA. minor)on thescientific basis for the management of in
SubarealA for 20152017.

Subject to the concurrence of Canada as regards Subareag,Glafsicientific Council is requested to provide
advice on appropriate TA@vels for 2015 separately for Greenland halibul)irthe offshore area dIAFO
Division OA and Division1A plus Division1B and 2) NAFO DivisionOB plus Divisions1C-1F. The Scientific
Council is also asked tadvice on any other management measures it deems appropriate to teasure
sustainability of these resources

Advice for Greenland halibut in DivisiobA inshore was in 2012 giveior 20132014. Denmark (on behalf of
Greenland) requests the Scientifouncil for advice foiGreenland halibut in DivisionA inshore for2015
2016

Subject to the concurrence of iZala as regards Subarea 0 an@enmark(on behalf of Greenland) further
requests the Scientific Council befddecember 2014 to provide advice on the scientific basis for management
of Northern shrimgPandalus borealisin Subarea 0 andlin 2015 and fo as many years ahead as data allows
for.

Furthermore, the Scientific Council is in cooperation with ICES requéstpdovide advice on the scientific
basis for management of Northeshrimp (Pandalus borealis)n Denmark Strait and adjacent waterst exs
southern Greenland in 2015 and for as many years ahead as datdallows
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ANNEX 3. REQUESTSFOR ADVICE FROM CANADA

1. Greenland halibut (Subareas 0 and 1)

The Scientific Council is requested, subject to the concurrence of Denmark (on beGatfeofand) as regards
Subarea 1, to provide an overall assessment of status and trends in the total stock area throughout its range and to
specifically advise on TAC levels for 2015, separately, for Greenland halibut in Divisions 0A+1A (offshore) and 1B,

and Divisions 0B+1@F.! The Scientific Council is also asked to provide advice on any other management
measures it deems appropriate to ensure the sustainability of these resources.

a) Itis noted that at this time only general biological advice and/or catizhare available, few standard
criteria exist on which to base advice. The stock status should be evaluated in the context of management
requirements for longerm sustainability and the advice provided should be consistent with the
precautionary appexh and include likely risk considerations and implications as much as possible,
including risks of maintaining current TAC levels and any risks and available details of observations that
would support an increase or decrease in the TACs.

b) Recognizing thathis is a data poor fishery, and that no model exists at this time to provideassi
advice to inform management options, the Scientific Council is also asked to identify what would be
required in order to provide risk based advice in the future.

Thefollowing graphs should be presented, for one or several surveys, for the longgsttiotepossible:

historical catches;

abundance and biomass indices;

an age or size range chosen to represent the spawning population;

an age or size range chosemepresent the exploited population;

recruitment proxy or index for an age or siamge chosen to represent the recruiting population;

fishing mortality proxy, such as the ratio of reported commercial catches to a measure of the exploited
population;

9 stocktrajectory against reference points

=A =4 =4 -4 -8 -4

Any other information the Scientific Council feels is relevant should also be provided.

2. Shrimp (Divisions OA and Subarea 1)

Canada requests the Scientific Council to consider the following options in assessingjaoting future stock
levels for Shrimp in Subareas 0 and 1:

a) The status of the stock should be reviewed and management options evaluated in terms of their implications for
fishable stock size, spawning stock size, recruitment prospect, catch ratateimdn both the short and long
term. The implications of catch options ranging from 50,000 t to the catch correspondifgytarz10,000 t
increments, should be forecast for 2015 through 2017 if possible, and evaluated in relation to precautionary
reference points of both mortality and fishable stock biomass. The present stock size and fishable stock size
should be described in relation to those observed historically and those to be expected in the longer term under
this range of fishing mortalitieand any other options Scientific Council feels worthy of consideration.

! The Scientific Council has noted previously that there is no biological basis for conducting separate assessments
for Greenland halibut throughout Subare&3 ®ut has advised thaeparate TACs be maintained for different areas
of the distribution of Greenland halibut.
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b) Management options should be provided within the Northwest Atlantic Fisheries Organization Precautionary
Approach Framework. Uncertainties in the assessment should be evaluhtpesanted in the form of risk
analyses related to the limit reference points gf 81d Zysy.

c) Presentation of the results should include the following:

a graph and table of historical yield and fishing mortality for the longest time pmyssible;

a graph of biomass relative to8y, and recruitment levels for the longest time period possible.

a graph of the stock trajectory compared g 8nd/or Bysy and Zysy.;

graphs and tables of total mortality (Z) and fishable biomass forge i@fprojected catch options (as noted

in 2 a) for the years 2014 to 2017 if possible. Projections should include both catch options and a range of
cod biomass levels considered appropriate by SC. Results should include risk analyses of falling below B
vsy and By,, and of exceeding gsy.;

a graph of the total area fished for the longest time period possible; and

any other graph or table the Scientific Council feels is relevant.

il
il
il
f

=a =4

3. Seals

Canada requests the Scientific Council to explore the impgwopbsed harvest strategies that would maintain the
North Atlantic harp seal population at a precautionary level of a PA framework, using the Canadian levels as a case
study, and that would have a low risk of decreasing below the critical level.
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APPENDIX VI. LIST OF SCRAND SCSDOCUMENTS, 30 MAY 1 12 JUNE 2014

SCR Documents

Doc No. Serial No | Author(s) Title
SCR Doc14-001 N6284 Mads Hvid Ribergaard Oceanographic Investigations off West Greenland 2013
SCR Doc. 14002 N6292 O.A. Jgrgensen Survey for Greenland Halibut in NAFO Divisions 1D,
2013
SCR Doc. 149003 N6293 Rasmus Nygaard and Ole 4 Biomass andAbundance of Demersal Fish Stocks off W
Jargensen and East Greenland estimated from the Greenland Instity
Natural Resources Shrimp Fish Survey, 12883
SCR Doc. 149004 N6294 Boris Cisewski Hydrographic conditions off West Greenland in 2013
SCR Doc14-005 | N6295 Diana  Gonzéaledroncoso| Results for Greenland halibut, American plaice and Atla
and Xabier Paz cod of the Spanish survey in NAFO Div. 3NO for the per
19972013
SCR Doc. 1406 N6296 Diana  Gonzéledroncoso| Yellowtail flounder, redfish (Sebastes spp) and wi
and Xabier Paz flounder indices from the Spanish Survey conducted
Divisions 3NO of the NAFO Regulatory Area
SCR Doc. 149007 | N6297 Diana  Gonzéledroncoso| Biomass and length distribution for roughhegcenadier,
and Xabier Paz thorny skate and white hake from the surveys conducte
Spain in NAFO 3NO
SCR Doc. 149008 | N6298 Zeliang Wang and Blair J.W Physical oceanographic conditions on Newfoundland Sh
Greenan Flemish Cap from a model perspective (192012)
SCR Doc. 14909 | N6299 Adriana Nogueira, Xabie| Persistence and Variation on the Groundfish Assemblage
Paz and Diana Gonzale] Flemish Cap (NAFO Divisions 3M): 2062013
Troncoso
SCR Doc. 149010 | N6300 E. Colbourne, J. Holden, | Physical Oceanographic Environment on the Newfound
Craig, D. Senciall, W,/ and Labrador Shelf in NAFO Subareas 2 and 3 during 20
Bailey, P. Stead and d
Fitzpatrick
SCR Doc. 149011 N6302 I. Yashayaev, E.J.H. Heaq Environmental Conditions in the Labrador Sea during 201
K. AzetsuScott, M.
Ringuette, Z. Wang and §
Punshon
SCR Doc. 149012 | N6303 Esther Roméan, Concepcid Results for the Spanish Survey in the NAFO Regulatory A
Gonzaéleziglesias and Diang of Division 3L for the period 2062013
GonzélezTroncoso
SCR oc. 14013 N6304 D. Hebert and R. G. Pettipaj Physical Oceanographic Conditions on the Scotian Shelf
in the eastern Gulf of Main@NAFO areas 4V,W,X) during
2013
SCR Doc. 19014 N6306 G. Maillet, B. Casault, P| Ocean Productivity Trends in the Northwest Atlantic Dur
Pepin, C. Johnson, § 2013
Plourde, M. Starr, C.
Caverhill, H. Maass, J. Spry
S. Fraser, C. Porter, G
Redmond, T. Shears
SCR Doc. 14015 N6309 Bruce Bradshaw, Lug Oceanography and Scientific Data NAFO Report 2013
Bujold, Graham Glenn

Mathieu Ouellet, Krista Sun
Anh Tran
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SCR Doc. 149016 N6310 Esther Roméan, Angelel Results for the Atlantic cod, roughhead grenadier, red
Armesto and Diang thorny skate and black dogfish of the Spanish Survey in
GonzalezTroncoso NAFO Div. 3L for the period 2002013
SCR Doc. 149017 N6311 Ménica Mandado Results from Bottom Trawl Survey on Flemish Cap of J
2013
SCR Doc. 149018 N6312 Diana  Gonzaledroncoso| 3M cod assessment for different assumptions bver
and Fernando Gonzéle
Costas
SCR Doc. 14019 N6313 Fernando GonzaleZostas| Biological Reference Points of 3M cod
and Diana Gonzéléz
Troncoso
SCR Doc. 149020 N6314 M. A. Treble Report on Greenland halibut caught during the 2013 t
survey in NAFO Division 0B
SCR Doc. 149021 N6316 Anna Chrysafi and Ole Al MSY from catch and resilience
Jargensen
SCR Doc. 14022 N6317 A. M. Avila de Melo, Nuno| An ASPIC Based Assessment of Redfigh fnentellaandS.
Brites, R. Alpoim, and Diang fasciatu$ in NAFO Divisions 3LN(assuming that the highe
Gonzalez Troncoso apparently sustained historical average level of catch
sound proxy to MSY)
SCR Doc. 149023 N6318 M.R. Simpson, C.M. Miri,| Assessment of Thorny SkatArfiblyraja radiataDonovan,
and R. Collins 1808) in NAFO Divisions 3LNO and Subdivision 3Ps
SCR Doc. 14924 | N6319 Robert Johnston an| History of the United States Bottom Trawl Surveys, NA
Katherine Sosebee Subareas¥
SCR Doc. 14925 | N6320 Rasmus Nygaard Assessment of Demerdaedfish in NAFO Subarea 1
SCR Doc. 14926 | N6321 Garry Stenson The Status of Harp and Hooded Seals in the North Atlanti
SCR Doc. 14027 N6322 O.A. Jgrgensen and M. A Assessment of the Greenland Halibut Stock Compone
Treble NAFO Subarea 0 + Division 1A Offshore + Divisions-1B
SCR Doc. 149028 N6324 Heino Fock and Christopl Stock Abundance Indices and Length Compositions
Stransky Demersal Redfish and Other FinfishNAFO Subarea 1 and
near bottom water temperature derived from the Ger
bottom trawl survey 1982013
SCR Doc. 14929 N6325 E. Lee, P. Regular, B An assessment of the witch flounder resource in NA
Brodie, R.M. Rideout, K| Divisions 3NO
Dwyer, D. Ings
SCR Doc. 14030 N6326 Carsten Hvingel and Michag Limit reference F;, at F,, 7 a Flimsy point?
C.S. Kingsley On some possible revisions of the NAFO Precautio
Approach framework
SCR Doc. 149031 N6327 K.S. Dwyer, M.J. Morgan| Survey indices and STATLANT 21A bycatch informati
W.B. Brodie, R. Rideout, D| for American plaice in NAFO Div. 3LNO
Maddock Parsons, B.H
Healey and D. Ings
SCR Doc. 149032 | N6328 Rasmus Nygaard Assessmenof American plaicen NAFO Subarea 1
SCR Doc. 14033 N6329 V. Khlivnoy and P. Zavolokg Russian Research on Greenland Halibut (Reinhardtius
hippoglossoidesn the WestGreenlandAreain 2001-2013
SCR Doc. 14034 N6330 K.S. Dwyer, M.J. Morgan| VPA for American plaice in Div. 3LNO
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SCS Doc. 1903 N6281 | Canada Request for Advice 2015
SCS Doc. 1904 N6285 Report of the SC CEWG
SCS Doc. 14905 N6286 Report of the S€ 13 May (3LN Redfish MSE)
SCS Doc. 1906 N6287 | F. Gonzalezostas,| Spanish Research Report for 2013
D. Gonzélez
Troncoso, G. Ramilo
E. Roméan, M. Casag
M. Mandado, M.
Sacau, J. L. del Rig
and. J. Lorenzo
SCS Doc. 1907 | N6288 | T. Reilly Historical ICNAF catch stats
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SCSDoc. 14009 N6290 Tagging 2013
SCS Doc. 1910 N6301 | J. Vargas, R. Alpoim| PortuguesdResearctReport for2013
E. Santos and A. M
Avila de Melo
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Region
SCS Doc. 1915 N6323 | H. O. Fock and A, German Research Report for 2013
Akimova
SCS Doc. 1916 N6337 | S. Sirp EstonianResearctReport for2013
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