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Executive Summary

The ICES Working Group for the Assessment of Demersal Stocks in the North Sea
and Skagerrak (WGNSSK) met at ICES Headquarters in Copenhagen, Denmark, dur-
ing 4-10 May 2011. There were 21 participants from 8 countries. The main terms of
reference for the Working Group were: to Produce a first draft of the advice on the
fish stocks and fisheries under considerations, to update, quality check and report
relevant data for the working group, to produce an overview of the sampling activi-
ties on a national basis to update the description of major regulatory changes and
comment on the potential effects of such changes and to update the assessment of the

stocks.

Working procedures

One new stock was added to the groups Terms of Reference, Pollock (Pollachius polla-
chius) in the North Sea ecoregion. Normally a "new" stock would be dealt with by
WGNEW, but given the immediacy of the requirement for advice of this stock it was
passed directly to WGNSSK. Given the circumstances a full analytical assessment
was not possible (and will not be for several years to come) and the Group was re-
stricted to compiling landings and some effort data.

The data quality issues raised in 2010 were largely repeated in 2011:

a. the scheduling of the meeting in May imposing severe stress at some na-
tional laboratories as a result of the concentration of the majority of ICES
assessment working groups into May

b. the timing of the meeting being close to the date at which survey infor-
mation from the IBTS quarter 1 survey was first complete

c. inconsistencies in IBTS indices caused by re-submission of data were on-
ly picked up in the days before the start of the meeting and a final solu-
tion only resolved during the meeting

d. some severe inconsistencies in the stock trends coming out of the various
sources of information.

e. Problems were encountered with extraction of data from Intercatch.

Although the deadline for submission of data for assessment was set well in advance
of the meeting, several data sets were delivered beyond this point and in some cases
not until during the meeting. The National Laboratories work hard to provide the
data for all ICES assessment working groups, but the concentration of these groups
into a few weeks in April and May causes significant problems. Although the Chairs
set deadlines for the submission of data the Groups are, ultimately, hostages to the
data actually arriving; without complete sets of landings data the assessments can not
be performed.

As in previous years, the system of benchmark/update assessments could not be en-
tirely followed by the WG. Various changes in data availability and/or consistency
raised important issues for the assessment of a number of stocks.

State of the Stocks

The yields for stocks of Nephrops are fairly stable from year to year. Reported land-
ings for FU 3 (Skagerrak) and FU 4 (Kattegat) have averaged 2500t and 1500t respec-
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tively since 2000 with relatively little variation. There are no signs of overexploitation
in Illa and given the apparent stability of the stock, the current levels of exploitation
appear to be sustainable.

Landings from almost all FUs in area IV in 2010 were reduced from the 2009 values
and overall there was a ~16% reduction in landings. TV survey results for FUs 7, 8
and 9 were also slightly reduced although the stocks in these areas are considered to
be harvested sustainably. In FU6 where there has been concern in recent years a
small increase was observed in the TV survey but concern regarding the status of the
stock remains.

The Norway Pout fishery has fluctuated considerably in recent years with full or par-
tial closures in 2005, 2006, and 2007 due to very low recruitments in 2003 & 2004. The
mid-year update of the Norway Pout assessment shows the stock to be well above
Btrigger at the start of 2011, however a very low recruitment estimate for 2010 means
that only a minimal fishery (6000t) can be supported in order to maintain the SSB
above MSY Bescapement at the start of 2012.

Since 2010 the sandeel assessment has moved from a single region to 7 distinct re-
gions, for which analytical assessments can be undertaken for 3 areas (covering the
majority of the fishery). The sandeel assessments rely upon the DTU-Aqua dredge
survey undertaken in December to provide sufficient data to estimate the size of the
incoming yearclass 0-group in areas SA1 (Dogger) and SA2 (SE North Sea). The stock
assessments of Sandeels are therefore performed in January. Landings of sandeel
were capped at 400kt in 2010 and the TAC was taken. The stock in areas 1 and 2 ap-
pear to be in good condition whilst the other areas are more marginal or unknown.

Assessment of cod in Sub-area IV and Divisions IIla and VIId was comprehensively
revised in 2011. The assessment model was moved from B-Adapt to SAM in order to
utilise a stronger statistical basis and provide a more stable estimate of exploitation in
recent years. Following the difficulties encountered with the 3+¢ quarter IBTS survey
this dataset has been removed from the assessment until the discrepancies are better
understood. Fishing mortality is estimated to be continuing its downward trend (al-
beit at a slower rate than expected) and SSB is increasing. Unallocated removals still
form a significant portion of total mortality.

The assessment of Haddock in IV and Illa was benchmarked in 2011. The assessment
remains largely unchanged from the previous settings. SSB remains above Buigger and
fishing mortality is below the Fusy estimate. Recruitment in recent years has been
generally low although moderate in 2009.

Whiting in IV and VIId is in a relatively good state. SSB has increased on the back of
three average recruitments indicating that the stock has emerged from the period of
successive low recruitment. Fishing mortality continues to decline. MSY reference
points remain undefined for this stock.

The assessment of Saithe in Illa, IV and VI continued to be problematic albeit for dif-
ferent reasons than in 2010. The benchmark in 2011 resulted in a change of tuning
indices to a greater reliance upon scientific surveys. Changes in the distribution of
the fishery and results from the surveys indicate possible hyper-stability (contraction
of stock distribution maintaining good catch rates whilst the stock abundance reduc-
es). The 3 year forecast used as the basis for advice in 2010 appears to have been
over-optimistic and despite relatively constant landings the stock is now estimated to
be below MSY Buigger and F to have increased.
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There is a common theme of decreasing fishing mortality, average to good recruit-
ments and correspondingly increasing SSB across the plaice and sole stocks in the
North Sea and Eastern Channel.

The fishing mortality for Sole in IV is estimated to have decreased in recent years,
although not as much as for Plaice in IV (the management plans for these two stocks
being linked). For Plaice, fishing mortality is estimated to be at the Fmsy value whe-
reas the estimate for Sole is above Fmsy but below Fpa. Recent recruitment for both
stocks has been average or above and as a result the spawning stocks of both species
are at or above MSY Buigger, particularly so for the Plaice stock.

Like its North Sea counterpart, the stock of Sole in VIId is estimated to be well above
MSY Buigger following a sequence of higher recruitments although the fishing mortali-
ty value continues to be above both Fmsy and Fpa.

The assessment of Plaice in VIId is considered indicative of trends only as the abso-
lute level of stock is dependent upon the levels of exchange with the North Sea com-
ponent (and to a lesser extend the component in Vlle). Again fishing mortality is
estimated to have decreased, recruitment has been average or good and the SSB is
responding.

It has been postulated that a mismatch between the biological entity of the Plaice
stock in Division IIla and the defined management area might exist. Most catches
are taken at the boundary with the North Sea where some mixing with North Sea
plaice may occur, and this may undermine the quality of age-based information. Fur-
thermore, the limited survey coverage of main fishing grounds has regularly pre-
vented the presentation of a stock assessment. There is evidence for sustained bio-
mass in the Kattegat and in Eastern Skagerrak, where the populations intermingle
between both areas. But the status of the stock in the Southwestern Skagerrak, cannot
be determined.

Landings data for Pollock (Pollachius pollachius) in IV and IIIa were compiled for
the first time From these data two fairly distinct centres of distribution exist; one in
the northern North Sea/Skagerrak extending north along the Norwegian coast, and
one in the Western Channel extending into the Eastern Channel, the Celtic Sea, the
Irish Sea, and the northern part of the French west coast. Landings from the interme-
diate areas (Vla and IV c) are generally small.
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General

Terms of Reference

2010/2/ACOM13 The Working Group on the Assessment of Demersal Stocks
in the North Sea and Skagerrak (WGNSSK), chaired by Clara Ulrich, Denmark
and Ewen Bell, UK, met at ICES Headquarters, 440 May 2011 to:

a) Address generic ToRs for Fish Stock Assessment Working Groups
(see table below). The Sandeel and Norway pout assessments shall

be developed by correspondence;
b ) Assess the progress on the benchmark preparations and planning.

The assessments will be carried out on the basis of the stock annex in National Labo-
ratories, prior to the meeting. This will be coordinated as indicated in the table below.

Material and data relevant for the meeting must be available to the group no later
than 14 days prior to the starting date.

WGNSSK will report by 18 May and 16 September 2011 (Sandeel/Norway pout) for
the attention of ACOM. The group will report on the AGCREMP 2008 procedure on
reopening of the advice before 8 October and will report on reopened advice before
29 October.

Fish Stock C A t A t Perform
is Stock Name o? oor- ssessmen ssessmen assess- Advice
Stock dinator Coord. 1 Coord. 2
ment
cod- Codin Subarea IV, Divison
’ K(Scotl K(Engl D k Y t
347d VI & Division llla (Skagerrak) U< (ocotland) UK(England) — Denmar Update
had- Haddock in Subarea IV (North UK(Englan
UK(Scotland) UK(Scotland Y Updat
34 Sea)and Division Illa (Scotland) UK(Scotland) d) paate
Nephrops in Division IVbe (Bot-
-5 UK(England) UK(England) D k Y Updat
fep ney Gut - Silver Pit, FU 5) (England) (England) enmar pdate
Nephrops in Division IVb (F
nep-6 D(Z;pr:plj[llnﬁ) tvision (Fam UK(England) UK(England) Denmark Y Update
Nephrops in Division IV
nep-7 (Fejlvad’:fYGl:ourll‘(fil,s;%l 7 a UK(Scotland) UK(Scotland) Denmark Y Update
Nephrops in Division IVb (Firth
- K tl K tl D k Y t
nep-8 of Forth, FUS) UK(Scotland) UK(Scotland) enmar Update
Nephrops in Division IVa (Mo-
nep-9 r:}‘f FZZ‘:)}:’IEU;)VISIOH a (Mo UK(Scotland) UK(Scotland) Denmark Y Update
- Nephrops in Division IVa (Noup, Updat
nep ephrops in Division [Va (Noup UK(Scotland) UK(Scotland) Denmark Y paate
10 FU 10)
nep- Nephrops in Division IVa (Nor- Update
N N D k Y
32 wegian Deeps, FU 32) orway oTway enmar
nep- Nephrops in Division IVb (Off Update
D k D k Y
3 Horn Reef, FU 33) enmar) enmar) Sweden
nep- Nephrops in Division Illa Update
D k D k Y
iiia (Skagerak Kattegat, FU 3,4) enmar enmat Sweden
nop- Norway Poutin Subarea IV and Update
. Denmark Denmark Norway Y
34 Division Illa
ple-  Plaice in Division V1ld (Eastern France France Belgium v Update
eche Channel)
. L Same ad-
ple-  Plaice in Division Illa .
Denmark Denmark Sweden Y vice as last
kask (Skagerrak - Kattegat)
year
ple- . . Update
Plaice Subarea IV (North Sea) Netherlands Netherlands  Belgium Y

nsea
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Saithe in Subarea [V (North Sea) Update
sai- [Division Illa West (Skagerrak)
3a46 |and Subarea VI (West of Scot- Norway Norway Germany Y
land and Rockall)
san- [Sandeel in Division Illa and Denmark Denmark Norway Y Update
nsea [Subarea IV
sol-  [Sole in Division VIId (Eastern . ) Update
eche |Channel) Belgium Belgium France Y
;ZL_a Sole in Subarea IV (North Sea) | Netherlands | Netherlands [ Belgium Y Update
Whiting Subarea IV (North Sea) Update
Z;Eg_ & Division VIId (Eastern Chan- |UK(Scotland) |[UK(Scotland) UK(]ilr;glan Y
nel)
whg- |Whiting in Division Illa Sweden Sweden Denmark N (.:afcch sta-
kask [(Skagerrak - Kattegat) tistics only
Pol- . Collate
Pollack in the North Sea Norway
nsea data

The generic ToRs applying to assessment Expert Groups were the following :
The working group should focus on:
ToRs a) to g) for stocks that will have advice,

ToRs b) to f) and h) for stocks with same advice as last year.

ToRs b) to ¢) and f) for stocks with no advice.

a) Produce a first draft of the advice on the fish stocks and fisheries under con-
siderations according to ACOM guidelines and implementing recommenda-
tions from WKMSYREF.

b) Update, quality check and report relevant data for the working group:

i) Load fisheries data on effort and catches (landings, discards, bycatch,
including estimates of misreporting when appropriate) in the IN-
TERCATCH database by fisheries/fleets. Data should be provided to
the data coordinators at deadlines specified in the ToRs of the indi-
vidual groups. Data submitted after the deadlines can be incorpo-
rated in the assessments at the discretion of the Expert Group chair;

ii) Abundance survey results;
iii ) Environmental drivers.

iv) Propose specific actions to be taken to improve the quality of the data
(incuding improvements in data collection).

¢) Produce an overview of the sampling activities on a national basis based on
the INTERCATCH database and report the use of InterCatch;

d) In cooperation with the Secretariat, update the description of major regulatory
changes (technical measures, TACs, effort control and management plans)
and comment on the potential effects of such changes including the effects of
newly agreed management and recovery plans.

e) For each stock update the assessment by applying the agreed assessment
method (analytical, forecast or trends indicators) as described in the stock an-
nex. If no stock annex is available this should be prepared prior to the meet-

ing.
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2)

h)

3

k)

)

m)

Produce a brief report of the work carried out by the Working Group. This re-
port should summarise for the stocks and fisheries where the item is relevant:

i) Input data (including information from the fishing industry and NGO
that is pertinent to the assessments and projections);

ii) Where misreporting of catches is significant, provide qualitative and
where possible quantitative information and describe the methods
used to obtain the information;

iii ) Stock status and 2012 catch options;

iv) Historical performance of the assessment and brief description of
quality issues with the assessment;

v ) Mixed fisheries overview and considerations;

vi) Species interaction effects and ecosystem drivers;

vii ) Ecosystem effects of fisheries;

viii ) Effects of regulatory changes on the assessment or projections;

Where appropriate, check for the need to reopen the advice in autumn based
on the new survey information and the guidelines in AGCREFA (2008 report).

For the stocks where the advice is marked 'collate data', available data should
be collected and presented as far as possible. If information is available for
more than or only part of the area, the header for the stock can be adapted
(please discuss with the secretariat).

Identify elements of the EGs work that may help determine status for the 11
Descriptors set out in the Commission Decision (available at
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:232:0014:002
4:EN:PDF;

Provide views on what good environmental status (GES) might be for those
descriptors, including methods that could be used to determine status,

take note of and comment on the Report of the Workshop on the Science for
area-based management: Coastal and Marine Spatial Planning in Practice
(WKCMSP) http://www.ices.dk/reports/SSGHIE/2011/WKCMSPIl.pdf
provide information that could be used in setting pressure indicators that
would complement biodiversity indicators currently being developed by the
Strategic Initiative on Biodiversity Advice and Science (SIBAS). Particular
consideration should be given to assessing the impacts of veiy large renew-
able energy plans with a view to identifying/predicting potentially catastro-
phic outcomes.

identify spatially resolved data, for e.g. spawning grounds, fishery activity,
habitats, etc.

The ToRs specific to the individual stocks are dealt with within the relevant stock

sections. New sections compared to previous years assessment include 1) an exten-

sion of the whiting section (section 12) to collate additional data and perform new

analyses for the whiting stock in Illa (Skagerrak and Kattegat) and 2) a new section

describing the data and knowledge related to Pollack. This species was included as a

new MoU species from 2011, and WGNSSK was requested to collate available data

for the greater North Sea area.

Below is a overview of the ToRs of more generic aspects (ToRs ¢) and i) to m) as

well as of other general matters.


http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:232:0014:002
http://www.ices.dk/reports/SSGHIE/2011/WKCMSPll.pdf
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a) Address generic ToRs for Fish Stock Assessment Working Groups (see ta-
ble below). The Sandeel and Norway pout assessments shall be devel-
oped by correspondence;

b) Assess the progress on the benchmark preparations and planning.

InterCatch

The InterCatch database has historically not been widely used by the WGNSSK. In
2009, only one stock was using InterCatch up to the final level. During the 2010 meet-
ing, a specific effort had been made to try to improve the coverage of the data up-
loaded in InterCatch, through short workshops dedicated to particular stocks in
order to identify the potential issues in the use of InterCatch. This opportunity was
reconducted in 2011. InterCatch’s new functionalities were presented; these include
now the possibility to estimate discards in weight for strata which do not provide
these, based on their landings and some discard rates borrowed from other strata.
This functionality is expected to overcome one of the primary concerns against the
use of InterCatch within WGNSSK.

The WGNSSK discussed also the main issues hampering the uptake of InterCatch as
the primary tool for raising and documenting catch data. There has been obviously
some misunderstanding between stock coordinators and national data submitters
around which preferred format is requested and whether there is a demand for up-
loading data in InterCatch. The WG recalled that national data submitters have the
responsibility to upload their own data into InterCatch, but that it is essential that
stock coordinators circulate a clear request for this in due time.

However, the WGNSSK has also experienced significant design issues in InterCatch,
concerning correction or update of data already uploaded. Obviously, correction of
previous data can only be performed manually for each number, but a direct upload
of a new file is not possible. The WGNSSK doesn’t consider this a good database
practice, and considers that file resubmission should absolutely be enabled, together
with a proper version control. This is particularly important if countries start now
providing data by regional metier standardised across stocks. Experience elsewhere
indicates with certainty that mistakes occur and corrections are often required with
such type of information.

By the end of the WG, the status of InterCatch use was as follows :

InterCatch template section for stock assessment Expert Groups’ reports
Acceptance test of InterCatch

All stock coordinators should make sure that catch data are imported into InterCatch
and use InterCatch, following the Generic Terms of Reference. InterCatch is the stan-
dardised documentation system for stock assessment expert groups and a part of the
ICES Quality Assurance Program. Therefore it is suggested that stock coordinators
request national data submitters to import catch data into InterCatch over the inter-
net in the InterCatch format to ease the stock coordinators work. If stock coordinators
have not used, tested and compared the output from InterCatch with the so far used
system, it is suggested that it is done in 2011. Stock coordinators should verify that
InterCatch fulfils the needs of their stocks and gives the expected output. Hereby the
stock coordinator can also approve InterCatch as the system, which can be use in the
future.
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Table of Use and Acceptance of InterCatch

Stock InterCatch If InterCatch have Discrepancy Acceptance test. InterCatch
code used as the: notbeenused what between output has been fully tested with at
foreach  'QOnly tool' is the reason? Is from InterCatch full data set, and the
stock of parallel there areason why and the so farused  discrepancy between the
the with InterCatch cannot be  tool: output from InterCatch and
expert another used? Please specify Non or the so farused system is
group tool' it shortly. Foramore  jnsignificant acceptable. Therefore
Partly detailed description Small and InterCatch can be used in
used' please write it in the acceptable the future.
"Notused' ‘The use of significant and not
InterCatch' section. acceptable
Comparison not
made
sai-3a46 InterCatch was used
Whg- Intercatch was not
47d used because some
historic data is
missing.
NOP34 Some historical data
is missing, and
Norwegian data is
missing
Ple-3a Used
Ple- Another tested tool
nsea for international
(plaice raising has been
in area used; We are still
V) getting used to
intercatch; not all
member states
upload their data
Sol- Another tested tool
nsea for international
(sole in raising has been
area V) used; We are still
getting used to
intercatch; not all
member states
upload their data
NEP 5 Definitions for
Nephrops only agreed
upon during
WGNSSK 2011
NEP 6 Definitions for
Nephrops only agreed
upon during
WGNSSK 2011
IBTS data

WGNSSK has again experienced significant delays and issues regarding IBTS indices

delivered from ICES DATRAS. This year, these were largely linked to quality control
issues in resubmission of old data sets by national labs. WGNSSK recommends a
strengthening in filter checks when uploading data, a version control allowing an
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simpler comparison of datasets, and a better communication flow allowing informa-
tion on which data changes have been submitted and why.

In 2010, WGNSSK expressed concerned that the IBTS indices did not appear robust to
the hindrance of some nations to conduct their survey, and evidenced changes in cat-
chability in IBTS Q3 over time. In 2011, The Inter-Benchmark workshop for the as-
sessment of North Sea Cod (WKCOD 2011) recommended the establishment of a
Working Group on improving the use of survey data for assessment and advice, that
would look at such issues. The 2011 WGNSSK supports entirely this suggestion and
recommends therefore that this group is established.

MSY reference points

In 2010, the WGNSSK had spent a considerable share of its meeting at estimating
provisional Fmsy values for all stocks (WGNSSK 2010).. This resulted in comprehen-
sive analyses. However, in a number of cases these analyses weren't conclusive
enough to draw simple results. Rather, they raised a lot of questions and discussions
regarding e.g. i) the underlying assumptions behind the various stock-recruitment
relationships, ii) the differences in SRR model fit obtained with different statistical
software, iii) the influence of the parameterisation of the stochastic analyses and iv)
the differences in results obtained with stochastic and equilibrium approaches. Fi-
nally, a exhaustive framework was suggested for setting MSY harvest rates targets
for all Nephrops stocks (WGNSSK 2010).

These analyses were reviewed, first by the Review Group (RGNS 2010) and then Ad-
vice Drafting Group (ADGNS 2010). The latest took also decision to select a single
value out of the ranges often suggested by WGNSSK 2010, based on a number of bio-
logical considerations.

Finally, the analyses performed by WGNSSK in 2010 were presented to WKFRAME-2
(2011), where they served as a basis for reviewing and adjusting the technical guide-
lines for the implementation of the ICES MSY framework.

In 2011, much less time was dedicated to this ToR by WGNSSK. A main reason for
this is linked to the ACOM decision of not providing three bases for advice in the
Advice Sheets in 2011, but only one. A consequence of this is that for the stocks sub-
ject to an agreed long-term management plan (LTMP), the advice linked to this man-
agement plan overrides the advice linked to the Fmsy reference point. This aspect is
particularly important for the stocks covered by WGNSSK, as LTMP are imple-
mented for many of them. And therefore, the ICES Advice is more robust to the un-
certainties linked to Fmsy estimation.

However, there has still been in most cases little operational progresses achieved on
the estimation of MSY Btrigger in 2011, neither during WKFRAME 2 nor during
WGNSSK. As last year, the WG still considers that the basis for chosing Bpa is incon-
sistent with the general MSY framework and recommends that further scientific dis-
cussions are undertaken for providing more consistent estimates.

Updated analyses and alternative Fmsy reference points were presented for the
North Sea sole and plaice stocks only, leading to a revision of Fmsy for plaice from
0.2. to 0.25, and agreement around the Fmsy range of 0.2-0.3 for plaice and 0.2-0.25
for sole (see sections 8, 10 and 16).
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Ecosystem considerations, MSFD and SIASM

1.4.1 The marine strategy framework directive (MSFD)

Under the Marine Strategy Framework Directive (MSFD) the EU Commission pub-
lished a catalogue of criteria and methodological standards on good environmental
status (GES) of marine waters (Commission Decision: notified under document
C(2010) 5956; text with EEA relevance; 2010/477/EU; L 232/14 Official Journal of the
European Union of 2.9.2010) where Part B of the document includes a list of 11 de-
scriptors that are (bold denotes of relevance to WGNSSK):

1. Descriptor 1: Biological diversity is maintained. The quality and occurrence of
habitats and the distribution and abundance of species are in line with prevail-
ing physiographic, geographic and climate conditions.

2. Descriptor 2: Non-indigenous species introduced by human activities are at lev-
els that do not adversely alter the ecosystem.

3. Descriptor 3: Populations of all commercially exploited fish and shellfish are
within safe biological limits, exhibiting a population age and size distribution
that is indicative of a healthy stock.

4. Descriptor 4: All elements of the marine food webs, to the extent that they are
known, occur at normal abundance and diversity and levels capable of ensur-
ing the long-term abundance of the species and the retention of their full re-
productive capacity.

5. Descriptor 5: Human-induced eutrophication is minimised, especially adverse
effects thereof, such as losses in biodiversity, ecosystem degradation, harmful al-
gal blooms and oxygen deficiency in bottom waters.

6. Descriptor 6: Sea-floor integrity is at a level that ensures that the structure and
functions of the ecosystems are safeguarded and benthic ecosystems, in par-
ticular, are not adversely affected.

7. Descriptor 7: Permanent alteration of hydrographical conditions does not ad-
versely affect marine ecosystems.

8. Descriptor 8: Concentrations of contaminants are at levels not giving rise to pol-
lution effects.

9. Descriptor 9: Contaminants in fish and other seafood for human consumption do
not exceed levels established by Community legislation or other relevant stan-
dards.

10. Descriptor 10: Properties and quantities of marine litter do not cause harm to the
coastal and marine environment.

11. Descriptor 11: Introduction of energy, including underwater noise, is at levels
that do not adversely affect the marine environment.

ICES has been asked

e to identify elements of the EGs work that may help determine status for the 11
descriptors set out in the Commission Decision

e to provide views on what good environmental status might be for those descrip-
tors, incduding methods that could be used to determine status.

In general, the Assessments carried out in WGNSSK are pure single species assess-
ments and WGNSSK can mainly contribute to the estimation of indicators at a species
level. However, there are other ICES working groups such as WGINOSE, WGSAM,
WGECO, WGMIXFISH that deal with various aspects of multi species and ecosystem
assessments and already incorporate information from WGNSSK and vice versa.
WGNSSK feels that these links should be intensified to achieve an integrated ecosys-
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tem assessment (IEA) of the North Sea. WGINOSE (2011) suggested to base IEA on
the approach from Levin ef al. (2009, Figure 1.1). WGINOSE also aims for a Biological
Ensemble Modelling of Climate Impacts to improve fisheries science and manage-
ment by accounting for uncertainty. WGNSSK highly welcomes these efforts. Next to
this, many WGNSSK members participate in numerous EU projects such as VEC-
TORS, COEXIST, HARMONY that deal with topics relevant for the MSFD.
Therefore, it can be expected that outcomes from these projects will influence the fu-
ture work of the group.

Given the ICES request, among the above 11 descriptors WGNSSK felt that it could
mainly comment on four descriptors (1, 3,4 and 6 as shown in bold in the list above):

Descriptor 1 - Biodiversity. WGNSSK regularly carries out assessments that are
linked to the three sub-categories "Species Level", "Habitat Level" and "Ecosystem
Level". Related to "Species Level” WGNSSK assesses/determines annually

+ the distributional range and pattern of the stocks and stock components dealt
within the WG

+ the population size and biomass including the status of the recruitment and the
spawning stock biomass (SSB)

+ the population condition including demographic characteristics (e.g. length, age
class structure, sex ratio, fecundity rates, natural and fishing mortality rates)

Because of the current single species nature of the WGNSSK assessments, with re-
spect to "Habitat level" and "Ecosystem level", WGNSSK contribution to support the
work is limited. This includes mainly data on the hydrographic properties at sam-
pling stations of the surveys and information for the assessed species.

Descriptor 3 -commercial fish. WGNSSK annually explores the status of demersal
stocks in the North Sea. It is assessed what the fishing mortality (F) is in relation to
Fusy and Frrget for the stocks where management plans are implemented. The F values
are in most cases estimated from analytical assessments. Where the knowledge of the
population dynamics of the stock do not allow to carry out analytical assessments,
yield-per-recruit curve (Y/R) analysis, combined with other information on the his-
torical performance of the fishery or on the population dynamics of similar stocks, is
used. For some Nephrops stocks in the North Sea, information from dedicated TV sur-
veys are utilized to estimate harvest rates in relation to MSY. As part of the annual
stock assessments the reproductive potentials of the stocks are determined in relation
to reference points as Bpa (still kept at the default MSY Btigger) using the Spawning
Stock Biomass (SSB) as proxy. [Nephrops....]

Descriptor 4 -food webs. WGNSSK studies the dynamics of the important forage fish
sandeel and Norway pout, and their main predators (cod, whiting, haddock, saithe).
Thus it provides important data on the dynamics of populations relevant to the eco-
systems in the North Sea. Information on predation mortalities from the multi species
model SMS is being provided by ICES WGSAM, and is used in the assessment of
North Sea cod and North Sea whiting. Latest estimates could be provided also for
Norway pout, sandeel, haddock and herring.

Descriptor 6 - sea bed integrity. Demersal fisheries do often impact the sea bed con-
siderably. Spatial distribution of effort is available per rectangle. Many WGNSSK EC
members participates also directly to the work of the STECF for the evaluation of ef-
fort management, where EC effort distribution by gear and ICES rectangle is col-
lected and mapped (STECF (2011), available at
https://stecf.jrc.ec.europa.eu/reports/efforF). In addition, most national labs hold VMS
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data with a finer spatial resolution, which can be linked to logbooks information very
very detailed mapping of effort and catches (cf review in ICES WKCPUEFFORT
2011). Tools have been developed by a group induding some WGNSSK members to
estimate the DCF Indicators 5 (Distribution of fishing activities), 6 (Aggregation of
fishing activities) and 7 (Areas not impacted by mobile bottom gears) based in stan-
dardised VMS data (Beare et al., 2011).

WGNSSK recommends that an assessment of the potential pressure on the seabed by
demersal fishing is carried out in the future.

1.4.2 The strategic initiative on area based science and management (SI-
ASM).

ACOM and SCICOM have setup a Strategic Initiative on Area-based Science and
Management (SIASM). The steering Group of SIASM held a workshop on Marine
Spatial Planning in 2010, which produced a concrete work programme. Working
closely with the ICES Data Centre and other relevant groups, SIASM aims at defining
and quantify viable ecosystem features necessary to deliver goods and services, and
to define and quantify its vulnerability, cumulative impacts, and synergies. SIASM
will translate this capacity into advice, and communicate it to clients, Member Coun-
tries, stakeholders, and the scientific community. However, the last paragraphs of the
2010 Marine Spatial Planning Workshop report summarize the potential spatial plan-
ning needs; in a set of questions it is pointed out how ICES WGs can contribute.

WGNSSK has reviewed these, and the bullet points relevant to WGNSSK are:

e ICES should define scenarios and set priorities for both pressures and eco-
systems status. These should reflect the needs of planners, managers and
decision-makers. Has or can the WG considered, identified or developed
priorities or scenarios (or behaviour or ecosystem models that could be
used) in terms of natural or anthropogenic pressures and/or ecosystem
status, function, structure, and/or process that could be helpful in setting
good environmental status (MSFD-GES) or for marine spatial planning.

o ICES should identify what indicators are available for assessment purposes
and suggest ones where these are lacking and also identify which species
and habitats need protection, i.e. what are the key species and habitats.
Has or can the WG identify indicators for assessing which species or habi-
tats need protection or which might be key indicator species for assessing
the effects of human activities. Particular consideration should be give to
assessing the impacts of very large renewable energy plans with a view to
identifying/predicting the potentially catastrophic outcomes. For such
plans tipping point/carrying capacity analyses, models and indicators are
needed.

e ICES should also prepare spawning site maps, fishery activity maps and
habitat maps covering system function and process, methods to assess re-
sistance and resilience of ecosystems (vulnerability mapping), assessment
of connectivity (e.g. life history traits), carrying capacity, impacts (includ-
ing cumulative) and potential synergies. Can the WG provide or identify
where any such maps may exist? Suggestions on how such maps could be
generated or where data for their production could be found should also
be provided.

e ICES should prepare a spatial/temporal map of fisheries manage-
ment/regulation under the CFP or national regulation -
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scale/extent/duration/ closures/restrictions etc. In addition the maps show-
ing the areas of each of the RAC would be helpful. This will facilitate the
incorporation of fisheries management into the planning process at an
early stage. Has the WG prepared or is it aware of the existence of such
maps or could it provide data / information that assist in their preparation?

This led to the addition of ToRs k), 1) and m) to WGNSSK work.

Given this, the following 2011 ToRs to ICES EGs which have been added by SIASM
and were circulated by ICES are welcome by WGNSSK:

1) take note of and comment on the Report of the Workshop on the Science
for area-based management: Coastal and Marine Spatial Planning in Prac-
tice (WKCMSP) http://www.ices.dk/reports/SSGHIE/2011/WKCMSP11.pdf

2) provide information that could be used in setting pressure indicators that
would complement biodiversity indicators currently being developed by
the Strategic Initiative on Biodiversity Advice and Science (SIBAS). Par-
ticular consideration should be given to assessing the impacts of very large
renewable energy plans with a view to identifying/predicting potentially
catastrophic outcomes.

3) identify spatially resolved data, for e.g. spawning grounds, fishery activity,
habitats, etc.

With regards to ToR 1) (provide information that could be used in setting pressure
indicators), WGNSSK could, as explained above, provide catch (by rectangle and
quarter) and VMS (geo-referenced at different time intervals) data comprising infor-
mation from fishing activities that can be used to set pressure indicators. However,
WGNSSK discussed also the possibility to link with other groups to provide this in-
formation in a routine and structured way (see below).

In addressing ToR m) (identify spatially resolved data) of the STASM ToRs, WGNSSK
could further provide:

o IBTS data that contain spatially resolved survey catch data; the IBTS also
includes information on hydrodynamic properties at the sampling stations.
Nursery areas and spawning areas could be identified.

e It should possible to provide additional spatial information on effort,
catches and discards utilizing Logbook and VMS data. WGMIXFISH is one
possible group that could deal with preparing a data call for this issue,
given that international information for the North Sea is already being col-
lected at the scale of the ICES division. A data workshop is being organ-
ised by WGMIXFISH on August 30" 2011, where this may be discussed
more directly.

e Acoustic data originating from various surveys in the study area of
WGNSSK can also help to map spawning aggregations.

Mixed Fisheries

The mixed fisheries analyses have not been performed by WGNSSK over the last
years. Instead, these are now being performed within the Working Group for Mixed
Fisheries Advice for the North Sea (WGMIXFISH), which aims at evaluating the con-
sistency of the ICES advice for the individual stocks in a mixed fisheries context, us-
ing the Fcube model (Ulrich et al., 2011).
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In 2011, the WGNSSK mainly discussed the possibilities for improving the current
schemes of data calls. There is currently three data calls issued with regards to North
Sea demersal fisheries data, 1) age composition by country for ICES WGNSSK, 2)
catch and effort data, including age composition, for the STECF effort management
data call, and 3) catch and effort data, without age composition, for ICES WGMIX-
FISH.

The WGNSSK reviewed the issues linked to the three data calls. Data call 1) does in
many cases not make use of metier-based information, and the raising of unsampled
strata is usually done at the country level, not at the metier or gear level. There is still
unsuffident knowledge in WGNSSK on how the data are raised before being pro-
vided to stock coordinators. Data call 2) doesn't encompass Norway, doesn't distin-
guish between the various Nephrops FU, and is stratified into a large number of
categories, and thus suffers from low or missing samples in many strata. Data call 3)
suffers from confusion around the various sources of metiers definitions and lacks
therefore of consistent age-based information.

WGNSSK opened up therefore for possibilities to merge together the ICES data calls
1) and 3), which would allow to i) make a better use of metier-based stratification for
raising unsampled catch information by stock, ii) provide consistent age-based in-
formation for a limited number of key metiers which would be defined commonly
across all WGNSSK stocks, iii) perform timely mixed-fisheries analyses which could
then be available for the North Sea advice in June.

WGMIXFISH is organising a data workshop under its premises on August 30th2011,
aiming at gathering national data providers and ICES data users around these issues,
and WGNSSK supported the initiative.

Scoping
Identify goals and threats

Indicators
Chose measures or
proxies forgoals

Thresholds
Set target levels or trends

Risk Analysis Evaluation
Links between indicators Assess change
and threats

Management
Strategy Monitoring
Evaluation Track indicators

Assess options and chose
approach

Figure 1.1. Integrated Ecosystem assessment after Levin et al. (2009)
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Overview

Stocks in the North Sea (Subarea IV)

211 Introduction

The demersal fisheries in the North Sea can be categorised as a) human consumption
fisheries, and b) industrial fisheries which land the majority of their catch for reduc-
tion purposes. Demersal human consumption fisheries usually either target a mixture
of roundfish species (cod, haddock, whiting), a mixture of flatfish species (plaice and
sole) with a by-catch of roundfish, or Nephrops with a bycatch of roundfish and flat-
fish. A fisheiy directed at saithe exists along the shelf edge. Landings used by the WG
for each North Sea stock are summarised in Table 2.1.1.

The industrial fisheries which used to dominate the North Sea catch in weight have
become much less prominent. Human consumption landings have steadily declined
over the last 30 years, with an intermediate high in the early 80's. The landings of the
industrial fisheries show the largest annual variations, resulting from variable re-
cruitment and the short life span of the main target species. The total demersal land-
ings from the North Seareached over 2 million t in 1974, were around 1.5 million t in
the 1990s and are currently around 600,000t, of which over half is industrial fisheries.

For some stocks, the North Sea assessment area may also cover other regions adjacent
to ICES Subarea IV. Thus, combined assessments were made for cod including IIIaN
(Skagerrak) and VIId, for haddock and Norway pout including Illa, for whiting in-
cluding VIld, and for saithe including Illa and VI. The state of Nephrops stocks are
evaluated on the basis of discrete Functional Units (FU) on which estimates of appro-
priate removals are founded. Quota management for Nephrops is still carried out at
the Subarea and Division level, however.

Following a benchmark meeting in 2010 on sandeels, assessment has now moved
from treating them as a single unit to six separate stock units. The timing of assess-
ment has also moved and will now be undertaken in January of the TAC year in or-
der to make use of the mid-winter dredge survey and the first of these new
assessments was performed in January 2011.

Biological interactions are not dynamically incorporated in the assessments or the
forecasts for the North Sea stocks. However, average values of natural mortalities
estimated by multispecies assessments for cod, haddock, whiting and sandeel are
incorporated in the assessments of these species, and exploratory runs using updated
natural mortality estimates are presented for some stocks.

Gear types vaiy between fisheries. Human consumption fisheries use otter trawls,
pair trawls, Nephrops trawls, seines, gili nets, or beam trawls, while industrial fisher-
ies use small meshed otter trawls. Trends in reported effort in the major fleets fishing
in the North Sea are described annually by the STECFL Quantitative description of
the main fleets and fisheries and their recent trends until 2009 was also summarised
in the ICES WG report on Mixed Fisheries Advice for the North Sea (ICES WGMIX-
FISH 2010), largely based on the data collected for STECF SGMOS 10-05 for the

1 Scientific, Technical and Economic Committee for Fisheries (STECF) Report of the SG-MOS-10-05 Working
Group on Fishing Effort Regime Edited by Nick Bailey & Elans-Joachim Ritz 27 september - 1 October 2010, Edin-
burgh, Scotland. Ispra, Italy, https://stecf.jrc.ec.europa.eu/reports/effort
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evaluation of effort management, with additional data provided for some countries.
The main trends are summarised below:

The data distinguish between two basic concepts, the Fleet (or fleet segment), and the
Métier. Their definition has evolved with time, but the most recent official definitions
are those from the CEC’s Data Collection Framework (DCF, Reg. (EC) No 949/2008),
which we adopt here:

o A Fleet segment is a group of vessels with the same length class and pre-
dominant fishing gear during the year. Vessels may have different fishing
activities during the reference period, but might be classified in only one
fleet segment.

e A Métier is a group of fishing operations targeting a similar (assemblage
of) species, using similar gear, during the same period of the year and/or
within the same area and which are characterized by a similar exploitation
pattern.

Fleets and métiers were defined to match with the available economic data and the
cod long term management plan. WGMIXFISH defined 27 national fleets from nine
countries. These fleets engaged in one to five different métiers each, resulting in 73
combinations of country*fleet*métier catching cod, haddock, whiting, saithe, plaice,
sole and Nephrops.

ICES WGMIXFISH produced a number of synthetic figures describing main trends,
between 2003 and 2009, of effort by fleet in absolute levels (Figure 2.1.2.1) and relative
trends (Figure 2.1.2.2), effort share by fleet (Figure 2.1.2.3) and landings by fleet and
stock (Figure 2.1.2.4). Data are also summarized by main metier and stock in the table
2.1.24.

The total effort (expressed in KW*days at sea) for these 27 fleets decreased by 25%
between 2003 and 2009, with largest decreases between 2006 and 2008, but less that
2% decrease between 2008 and 2009.

2.1.2 Main management regulations

The near-collapse of the North Sea cod stock in the beginning of the 2000s led to the
introduction of effort restrictions alongside TACs as a management measure within
EU fisheries. There has also been an increasing use of single-species multi-annual
management plans, partly in relation to cod recovery, but also more generally. These
management frames can be summarised as such.

21.21 Effort limitations

For vessels registered in EU member states, effort restrictions in terms of days at sea
were introduced in 2003 and subsequently revised annually (Table 2.1.2.1). Initially
days at sea allowances were defined by calendar month. From 2006 the limit was de-
fined on an annual basis. The maximum number of days a fishing vessel could be
absent from port varied according to gear type, mesh size (where applicable) and re-
gion. A complex system of ‘special conditions” (SPECONs) developed upon request
from the Member States, whereby vessels could qualify for extra days at sea if special
conditions (specified in the Annexes) were met. The evolution of the number of gear
categories and special conditions used in these regulations are given in Table 2.1.2.2,
illustrating the trend towards increasingly detailed micromanagement that has taken
place until 2008. A detailed description of these categories as well as the correspond-
ing days at sea can be found in STECF (2008).
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In 2008 the system was radically redesigned. From 2009, a total effort limit (measured
in kW days) is set and divided up between the various nation’s fleet effort categories.
The baselines assigned in 2009 were based on track record per fleet effort category
averaged over 2004-2006 or 2005-2007 depending on national preference, and the ef-
fort ceilings were updated in 2010. Table 2.1.2.3 lists the new fleet effort categories
and shows how they map to the previous gear groups. The effort allocations available
by nation and gear are given in Appendix 1A of Annex Ila of Council Regulation
43/2009 and 23/2010. In relation to this, some member states have implemented real-
time closure schemes. The closures apply to areas with high cod catch rates with the
intention that closing these will lead to an overall reduction in the catchability of cod.

More detailed overview and analyses of the various measures implemented in the
frame of the cod recovery plan can be found in the joint STECF/ICES evaluation of
this plan, that has taken place over the first semester 2011 (ICES WKROUNDMP
2011)

2.1.2.2 Stock-based management plans

Cod, saithe, haddock, plaice and sole are now subject to multi-annual management
plans (the latter two, being EU plans, not EU-Norway agreements). These plans all
consist of harvest rules to derive annual TACs depending on the state of the stock
relative to biomass reference points and target fishing mortality. The harvest rules
also impose constraints on the annual percentage change in TAC. These plans have
been discussed, evaluated and adopted on a stock-by-stock basis, involving different
timing, procedures, stakeholders and scientists involved, and have never been evalu-
ated in an integrated mixed-fisheries approach (ICES WGMIXFISH 2010). The techni-
cal basis of the individual management plans is detailed in the relevant stock section.

2.1.3 Additional Technical measures

The national management measures with regard to the implementation of the avail-
able quota in the fisheries differ between species and countries. The industrial fisher-
ies are subject to regulations for the by-catches of other species (e.g. herring, whiting,
haddock, cod). Quotas for these fisheries have only recently been introduced. Tech-
nical measures relevant to each stock are listed in each stock section — for conven-
ience, the recent history of technical measures in the area as a whole is also
summarised here.

Until 2001, the technical measures applicable to the North Sea demersal stocks in EU
waters were laid down in the Council Regulation (EC) No 850/98. Additional techni-
cal measures have been established in 2001 by the Commission Regulation (EC) No
2056/2001, for the recovery of the stocks of cod in the North Sea and to the west of
Scotland. In 2001, an emergency measure was enforced by the Commission to en-
hance cod spawning (Commission Regulation EC No 259/2001).

2.1.31 Minimum landing size

“Undersized marine organisms must not be retained on board or be transhipped,
landed, transported, stored, sold, displayed or offered for sale, but must be discarded
immediately to the sea” (EC 850/98). Minimum landing sizes in the North Sea are the
same as in all European waters (except in Skagerrak and Kattegat, where minimum
sizes are slightly smaller for fin fish and larger for Nephrops). The value for demersal
stocks is shown below.
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Species MLS

Cod 35cm

Haddock 30 em

Saithe 35cm

Whiting 27 cm

Sole 24 cm

Plaice 27 em

Nephrops 24mm ( carapace length) -40mm in Illa

2.1.3.2 Minimum mesh size

Regulations on mesh sizes are more complex than those on landing sizes, as they dif-
fer depending on gears used, target species and fishing areas. Many other accompa-
nying measures are implemented simultaneously with mesh sizes. They include
regulations on gear dimensions (e.g. number of meshes on the circumference),
square-meshed panels, and netting material. The most relevant mesh size regulations
of EC No 2056/2001 are presented below.

Towed nets excluding beam trawls

Since January 2002, the minimum mesh size for towed nets fishing for human con-
sumption demersal species in the North Sea is 120 mm. There are however many
derogations to this general rule, and the most important are given below:

e Nephrops fishing. It is possible to use a mesh size in range 70-99 mm, pro-
vided catches retained on board consist of at least 30% of Nephrops. How-
ever, the net needs to be equipped with a 80 mm square-meshed panel if a
mesh size of 70-99 mm is to be used in the North Sea and if a mesh size of
90 mm is to be used in the Skagerrak and Kattegatt the codend has to be
square meshed.

e Saithe fishing. It is possible to use a mesh size range of 110-119 mm, pro-
vided catches consist of at least 70% of saithe and less than 3% of cod. This
exception however does not apply to Norwegian waters, where the mini-
mum mesh size for all human consumption fishing is 120 mm. Since Janu-
ary 2002 Norwegian trawlers (human consumption) have had a minimum
mesh size of 120 mm in EU-waters. However, since August 2004 they have
been allowed to use down to 110 mm mesh size in EU-waters (but mini-
mum mesh size is still 120 mm in Norwegian waters).

o Fishing for other stocks. It is possible to use a mesh size range of 100-119
mm, provided the net is equipped with a square-meshed panel of at least
90 mm mesh size and the catch composition retained on board consists of
no more than 3 % of cod.

e 2002 exemption. In 2002 only, it was possible to use a mesh size range of
110-119 mm, provided catches retained on board consist of at least 50% of
a mixture of haddock, whiting, plaice sole, lemon sole, skates and angler-
fish, and no more than 25% of cod.

Beam trawls

e Northern North Sea. It is prohibited to use any beam trawl of mesh size
range 32 to 119 mm in that part of ICES Subarea IV to the north of 56° 00
N. However, it is permitted to use any beam trawl of mesh size range 100
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to 119 mm within the area enclosed by the east coast of the United King-
dom between 55° 00' N and 56° 00" N and by straight lines sequentially
joining the following geographical coordinates: a point on the east coast of
the United Kingdom at 55° 00' N, 55° 00" N 05° 00" E, 56° 00' N 05° 00" E, a
point on the east coast of the United Kingdom at 56° 00' N, provided that
the catches taken within this area with such a fishing gear and retained on
board consist of no more than 5 % of cod.

¢ Southern North Sea. It is possible to fish for sole south of 56° N with 80-99
mm meshes in the cod end, provided that at least 40 % of the catch is sole,
and no more than 5 % of the catch is composed of cod, haddock and saithe.

Combined nets

It is prohibited to simultaneously carry on board beam trawls of more than two of the
mesh size ranges 32 to 99 mm, 100 to 119 mm and equal to or greater than 120 mm.

Fixed gears

The minimum mesh size of fixed gears is of 140 mm when targeting cod, that is when
the proportion of cod catches retained exceeds 30% of total catches.

21.3.3 Closed areas

Twelve mile zone

Beam trawling is not allowed in a 12 nm wide zone along the British coast, except for
vessel having an engine power not exceeding 221 kW and an overall length of 24 m
maximum. In the 12 mile zone extending from the French coast at 51°N to Hirtshals
in Denmark trawling is not allowed to vessels over 8m overall length. However, otter
trawling is allowed to vessels of maximum 221 kW and 24 m overall length, provided
that catches of plaice and sole do not exceed 5% of the total catch. Beam trawling is
only allowed to vessels included in a list that has been drawn up for the purposes.
The number of vessels on this list is bound to a maximum, but the vessels on it may
be replaced by other ones, provided that their engine power does not exceed 221 kW
and their overall length is 24 m maximum. Vessels on the list are allowed to fish
within the twelve miles zone with beam trawls having an aggregate width of 9 m
maximum. To this rule there is a further derogation for vessels having shrimping as
their main occupation. Such vessels may be included in annually revised second list
and are allowed to use beam trawls exceeding 9 m total width.

Plaice box

To reduce the discarding of plaice in the nursery grounds along the continental coast
of the North Sea, an area between 53°N and 57°N has been closed to fishing for
trawlers with engine power of more than 221 kw (300 hp) in the second and third
quarter since 1989, and for the whole year since 1995. Beare et al. (2010) conducted a
thorough analysis of the potential effect of the plaice box on the stock of plaice, and
concluded that no significant effect, neither positive nor negative, could be related to
the implementation of the plaice box.

Cod box

An emergency measure to enhance cod spawning in the North Sea was enforced in
January 2001. The EU and Norway agreed on a temporary closure of the demersal
fishery in the main spawning grounds from February 15 until 30 April 2001.
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Sandeel box

In the light of studies linking low sandeel availability to poor breeding success of
kittiwake, ICES advised in 2000 for a closure of the sandeel fisheries in the Firth of
Forth area east of Scotland. All commercial fishing was excluded, except for a maxi-
mum of 10 boat days in each of May and June for stock monitoring purposes. The
closure was initially designated to last for three years but has been repeatedly ex-
tended and remains in force. The level of effort of the monitoring fishery was in-
creased in 2006.

Cod protection area in the North Sea

The cod protection area defined in Council Regulation (EC) No 2287/2003 Annex IV
was intended to enhance the TAC uptake of haddock in the North Sea while prevent-
ing cod by-catches. It regulated fishing of haddock of licensed vessels for a maximum
of 3 months under the conditions that there was no fishing inside or transiting the
cod protection area, that cod did not contribute more than 5 % to the total catch re-
tained on board, that no transhipment of fish at sea occurred, that trawl gear of less
than 100 mm mesh size was carried on board or deployed, and that a number of spe-
cial landing regulations were complied with. It was discontinued at the end of 2004.

Unilateral management.

In addition to the EU-wide statutory regulations, some countries impose additional
management schemes on their fleets. One example of this is the Scottish Conserva-
tion Credits scheme which encompasses technical regulation and temporary spatial
closures in return for derogation from some EU effort controls. This scheme, and
others like it are described in the stock sections to which they pertain.

2.1.4 Environmental considerations

The WG considers that although it is clear that the North Sea ecosystem is undergo-
ing change and this will affect fish stocks, the causal mechanisms linking the envi-
ronment with fish stock dynamics are not yet clearly-enough understood for such
information to be used as part of fisheries management advice.

2.1.5 Human consumption fisheries

2.1.51 Data

Estimates of discarding rates provided by a number of countries through observer
sampling programme were used in the assessments of cod, haddock, whiting and
some Nephrops FUs in the North Sea, to raise landings to catch. A combination of ob-
served and reconstructed discard rates was used in the North Sea plaice assessment.
Other discard sampling programmes (e.g. industry self-sampling) have been in place
in recent years and the data are beginning to enter the assessment process in some
instances. In many cases the data from these cases have not been used in the assess-
ments yet because of short time-series, or because of collation problems. In general,
some discarding occurs in most human-consumption fisheries, particularly when
strong year classes are approaching the minimum landing size. As TACs have be-
come more restrictive for some species (e.g. cod), an increase in discarding of market-
able fish (i.e. over minimum landing size) has been observed.

For a number of years there have been indications that substantial under-reporting of
roundfish and flatfish landings is likely to have occurred. It is suspected to have
been particularly strong for cod during until 2006, and catches were expected to be
much larger than the TAC. Since the middle of the 2000s, the WG has used a modi-
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fied assessment method for North Sea cod (Section 14) which estimates unallocated
removals. Such removals may be due to reporting problems, unrecorded discards,
changes in natural mortality, or changes in survey catchability, and cannot be inter-
preted as necessarily representing mis- or underreporting. Increased enforcement of
regulations (and measures such as the UK Buyers and Sellers Regulation) means that
mis- or underreporting is considered to be less now than previously (cf also ICES
WKCOD 2011)

Several research-vessel survey indices are available for most species, and were used
both to calibrate population estimates from catch-at-age analyses, and in exploratory
analyses based on survey data only. Commercial CPUE series were available for a
number of fleets and stocks, but for various reasons few of them could be used for
assessment purposes (although they are presented and discussed in full for each
stock). The use of commercial CPUE indices is being phased out where possible.

Bycatches in the industrial fisheries were significant in the past for haddock, whiting
and saithe, but these have reduced considerably in recent years.

2.1.5.2 Stock impressions

In the North Sea all stocks of roundfish and flatfish species have at some time been
exposed to high levels of fishing mortality for a long period. For most of these stocks
their lowest observed spawning stock size has been seen in recent years. This has re-
sulted from excessive fishing effort, possibly combined with an effect of a climatic
phase which is unfavourable to recruitment. For a number of years, ICES has recom-
mended significant and sustained reductions in fishing mortality on some of the
stocks. In order to achieve this, significant reductions in fishing effort are required. In
recent years, estimated fishing mortality has declined in most stocks for which ana-
lytic assessments are available, and a number of stocks are showing signs of increas-
ing abundance.

The methodology used for the assessment of cod in Subarea IV and Divisions Illa and
VIId changed for 2011 following a specially convened benchmark meeting which was
a response to the difficulties encountered with the assessment in 2010. A statistical,
state-space model is now used to model the development of the population as op-
posed to the VPA based approach used previously. In 2010 divergence in perception
of the state of the stock indicated by the 1¢ quarter IBTS and 34 quarter IBTS reached
a point where it was considered by WGNSSK to unreliable for use in assessment..
The reason for this divergence appears to be a result of changing stock distribution or
survey catchability in the 3¢ quarter and until a mechanism to explain this has been
found the 31 quarter survey will not be used in the assessment. Catches of cod in
have increased over the last three of years in line with increasing TAC after having
been at historic low levels for several years. Estimated spawning-stock biomass
reached a low in 2006 but has subsequently increased. Fishing mortality is now esti-
mated to have been declining since 2000. Recruitment since around 2000 has been
low compared to the long term average with 2004, 2005, 2006 and 2008 being particu-
larly low. The 2005 and 2009 year classes are stronger but still below the long-term
averageRecent reductions in realised fishing mortality should enable biomass to in-
crease in the short-term. The higher levels of discarding observed since 2007 is main-
taining the fishery induced mortality at a high level.

Haddock fishing mortality in 2010 (0.23) is close to the historical low (0.21 in 2009).
The decline in abundance of the dominant 1999 year class has been offset to a certain
extent by an improved 2005 year class. However, the reduction in mortality rate has
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not prevented a continued decline in SSB. The 2009 year class is estimated to be quite
strong (33,000 million), similar to the strong 2005 year class.

After several years of problematic assessments of whiting in Subarea IV and Division
VIId, the 2011 assessment is consistent with the 2010 assessment and appears to have
broken the pattern of sequentially under-estimating recruitment and SSB and over-
estimating F. Recruitment since 2007 has been strong and SSB has risen whilst F has
continued to fall.

In 2010 a lack of key saithe data prevented an assessment from taking place and was
replaced by an extension of the forecast from the 2009 assessment. A new assessment
has been made with the missing data restored and the 2010 forecast over-estimated
the stock. F is rising sharply whilst landings remain fairly constant. Survey data
suggests a contraction in stock distribution and hyper-stability (maintenance of good
catch rates whilst the stock abundance declines) is a strong possibility.

The sole assessment in IV shows the stock to be almost unchanged from 2010 with
the same F (above Fmsy) and a small rise in SSB to just above MSY Buigger. Landings in
2010 were slightly lower than in 2009. The 2009 year class is estimated to be fairly
strong Bypa but the preceding three recruitments were relatively low.

Landings of plaice in Subarea IV increased over the past two years and are low com-
pared to historical levels although discarding levels are quite high. SSB has increased
dramatically over the last four years to well above MSY Buigger and is at the historical
maximum. Fishing mortality has decreased to its lowest observed level. Recent year
class strength has been at the long-term mean.

The yields for stocks of Nephrops are fairly stable from year to year. Reported land-
ings for FU 3 (Skagerrak) and FU 4 (Kattegat) have averaged 2500t and 1500t respec-
tively since 2000 with relatively little variation. There are no signs of overexploitation
in Illa and given the apparent stability of the stock, the current levels of exploitation
appear to be sustainable. A TV survey has been undertaken in the area and the esti-
mated harvest rate for FUs 3&4 in 2010 is low (6.7%) and below the 8% level chosen
as a proxy for Fmsy. Discarding levels in this fishery are particularly high.

Landings in 2010 from FU 6 (Farn Deeps), FU 7 (Fladen) and FU 8 (Firth of Forth)
were all reduced from the 2009 level and overall Nephrops landings were 12% (3,400t)
down. A new FU (34, the Devil's Hole) has been designated. TV surveys for FUs 7, 8
and 9 all decreased slightly again in 2010 following several years of increases in ob-
served abundance. The TV survey in FU6 increased slightly but this stock is consid-
ered to have been in a depleted state for the last 4 years due to high levels of fishing
effort. There are signs that females in FU6 struggled to successfully mate again in
2010 having showed similar signs in 2006.

2.1.6 Industrial fisheries

Sandeel in area IV underwent the benchmark process in September 2009, resulting in
a move away from a single area assessment to regional assessments (7 sandeel areas,
SAs). The majority of the stock biomasses are contained within SAs 1, 2 and 3 cover-
ing the central and southern North Sea and analytical assessments are possible in
these areas. Sandeel assessment will now be performed in January in order to make
use of the winter dredge survey conducted by Denmark.

The Norway Pout fishery has fluctuated considerably in recent years with full or par-
tial closures in 2005, 2006, 2007 and 2011. The stock is largely driven by natural proc-
ess, particularly recruitment. Following good recruitments in 2008 and 2009 the stock
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in 2010 is well above Bpa. The fishing mortality in 2008 and 2009 was low compared to
the historical trajectory, and the general pattern has been for a decline in F since the
1980. SSB at the start of 2010 (259kt) is estimated to be well above Bpa (150kt), but the
2010 year class is estimated to be the lowest on record, so the prognosis for a fishery
in 2011 is poor.

The overview of industrial fisheries is displayed on Tables 2.1.6.1 to 2.1.6.4.

Stocks in the Skagerrak and Kattegat (Division llla)

Nephrops in 1lla is now assessed using the Underwater TV survey methodology. Sur-
vey coverage has increased sufficiently to allow this method to be considered appro-
priate for these stocks.

The assessment of Plaice in Illa remains problematic and no significant progress has
been made this year. It is hoped that a basin-scale Plaice assessment model which
encompasses Divisions VIId, Vlle, IV and Illa can be developed to address the issues.

The available data for Whiting in Illa were examined and a preliminary survey-based
assessment explored, but the data are not considered reliable enough for an inde-
pendent assessment.

Catches of the Danish industrial fisheries are presented in Table 2.2.1.

In addition, recent trends in European effort and landings can also be found in
STECF - SGMOS report (2009)1

Stocks in the Eastern Channel (Division Vlid)

In addition, recent trends in European effort and landings can also be found in
STECF - SGMOS report (2009).

The stock of Plaice in VIId was benchmarked in 2010 (ICES WKFLAT 2010), leading
to significant improvements in a number of areas. However, the validity of the as-
sessment is still undermined by the structural issues of stock discrimination and mi-
gration, leading to significant mixing with plaice in Vlle and in the North Sea. The
assessment is considered indicative of trends only due to uncertainty in the propor-
tion of mixing. The assessment also currently lacks discard data although it is antici-
pated that the time series of available data will be of sufficient length in the near
future.

Sole in VIId is assessed to be in a similar state to 2010 with SSB above MSY Burigger but
F above Fmsy. The large 2008 recruitment is now supporting the SSB. The cessation of
the English Young Fish Survey in 2007 has irrevocably increased the uncertainty re-
garding the assessment of incoming yearclasses.

Industrial fisheries in Division Vla

This section has not been updated in 2010. For the most recent overview see Report of
the Working Group on the Assessment of Demersal Stocks in the North Sea and
Skagerrak (WGNSSK) 2008 CM 2008\ ACOM:09, section 2.

1 Scientific, Technical and Economic Committee for Fisheries (STECF) Report of the SG-MOS-09-05
Working Group on Fishing Effort Regime Edited by Nick Bailey & Hans-Joachim Rétz 28 september — 2
october 2009, Ispra, Italy. Available at http:/fishnet.jrc.it/web/stect
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Input from The ICES - FAO Working Group on Fishing Technology &
Fish Behaviour (WGFTFB)

The WGFTFB provides every year fishery development information specific to the
various assessment Expert Groups, based on annual questionnaires to a number of
FTFB members. A new report from 2010 was available to the Group and contains 7
pages describing developments in the North Sea fisheries. (ICES 2010, WGFTB).
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Nephrops in Subareas Illa and IV

General comments relating to all Nephrops stocks

3.1.1 Introduction

Nephrops stocks have previously been identified by WGNEPH on the basis of popula-
tion distribution and characteristics, and established as separate Functional Units.
The Functional Units (FU) are defined by the groupings of ICES statistical rectangles
given in Table 3.1.1 and illustrated in Figure 3.1.1. The statistical rectangles making
up each FU encompass the distribution of mud sediment on which Nephrops live.
There are two FUs in Division Illa and nine FUs in Subarea IV. At the 2010 WG, it
was noted that a significant and increasing proportion of Nephrops landings were be-
ing taken from outwith the previously defined FUs in Subarea IV. This has led to the
introduction of a new FU (FU 34) covering the Devil's Hole and data are collated for
this area for the first time in this report. Additional catches of Nephrops are also taken
from smaller, isolated pockets of mud distributed throughout the ICES divisions (eg
off the east coast of Scotland at Arbroath). Management of Nephrops currently oper-
ates at the ICES Subarea/Division level.

Functional Units were previously aggregated by WGNEPH into a series of nominal
Management Areas (MA) intended to provide a pragmatic solution for more localised
management. In 2008 the Working Group agreed that this process had served no use-
ful purpose and should be discontinued.

MSY estimation for Nephrops stocks is complicated by the absence of an age-based
analytical assessment. The process for determining suitable Fisy proxies for Nephrops
stocks can be found in section 1.3.4.

The presentation of data and text relating to the Division Illa FUs can be found as
follows: Skagerrak (FU3) in Section 3.2.2; Kattegat (FU4) in Section 3.2.3; Division Illa
overall in Section 3.2.3. The presentation of data and assessments for the Division IV
FUs can be found as follows: Botney Gut - Silver Pit (FU 5) in Section 3.3.1; Farn
Deeps (FU 6) in Section 3.3.2; Fladen (FU 7) in Section 3.3.3; Firth of Forth (FU 8) in
Section 3.3.4; Moray Firth (FU 9) in Section 3.3.5; Noup (FU 10) in Section 3.3.6; Nor-
wegian Deeps (FU 32) in Section 3.3.7; Off Horn Reef (FU 33) in Section 3.3.8; Devil's
Hole in Section 3.3.9; Other areas of Subarea IV in Section 3.3.10.

Overall landings for Divisions Illa and IV reported to the WG are summarised by
Functional Unit in Table 3.1.2 and Figure 3.1.2.

Nephrops in Subarea llla

3.2.1 General

FU 3 and FU 4 have been maintained as separate stock units for many years, mainly
on the basis of historical differences in for example size distributions. However, these
differences may be linked to gear selectivity rather than to differences in population
structure. Indeed, for many years the trends both in fisheries data (LPUE) and size
data have been very similar and do not indicate any significant differences between
the two areas. Consequently, in the assessments and advice the two FUs have always

been merged. Therefore, the WG suggests and recommends that both assessment
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data and assessments for these two FUs formally are merged into a single FU, com-
prising both Skagerrak and Kattegat (ICES Division Illa).

Ecosystem aspects

Nephrops lives in burrows in suitable muddy sediments and is characterised by being
omnivorous and emerge out of the burrows to feed. It can, however, also sustain it-
self as a suspension feeder (in the burrows) (Loo et al., 1993). This ability may contri-
bute to maintaining a high production of this species in Illa, due to increased organic
production.

Severe depletion in oxygen content in the water can force the animals out of their
burrows, thus temporarily increasing the trawl catchability of this species during
such environmental changes (Bagge et al. 1979). A specially severe case was observed
in the end of the 1980s in the southern part of Illa in late summer, where unusually
high catch rates of Nephrops were observed. The increasing amount of dead speci-
mens in the catches led to the conclusion of severe oxygen deficiency in especially the
southern part of Illa (Kattegat) in late 1988 (Bagge et al., 1990).

No information is available on the extent to which larval mixing occurs between
Nephrops stocks, but the similarity in stock indicator trends between FU 3 and 4 for
both Denmark and Sweden indicates that recruitment has been similar in both areas.
These observations suggest they may be related to environmental influences.

ICES Advice
The most recent advice for Nephrops in Illa was given in 2010. ICES concluded that:

‘The combined logbook recorded effort has decreased since 2002 and is currently at a
low level. Mean sizes are fluctuating without trend, and there are no signs of overex-
ploitation of Nephrops in Illa. The new national management system introduced in
Denmark in January 2007 where each fisher is allocated an annual share of the na-
tional quota, (‘vessel quota share”) has lead to a more efficient effort use by fishers,
making Ipues more difficult to interpret as stock indicators. However, this has been
accounted for in the analyses.

ICES currently advises a zero TAC for cod in the Kattegat, which is a significant by-
catch species in the Nephrops fisheries. The current effort regulation (limiting days at
sea for gears not using selective sorting grids) may increase the incentives to use sort-
ing grids, which may reduce bycatch of cod.

Discards of Nephrops are known to be very high and any improvement of the size selec-
tivity in the trawls would benefit the stock and medium-term yield.’

Management for FU 3 and FU 4

The 2011 TAC for Nephrops in ICES area Illa remained as 5170 tonnes in 2010. The
minimum landings size for Nephrops in area Illa is still 40mm carapace length. This
relative high MLS for Illa compared to Nephrops stocks in the North Sea (25mm) s
maintained strictly following advice from the industry . However, this leads to a high
discard rate and at present 64% of the catch (in number) in Illa consists of undersized
individuals (Figure 3.2.1.1). It is expected that ongoing experimental work on im-
proved selectivity of the gear eventually will reduce the amounts of discards.

The traditional Nephrops trawlers using 90mm mesh are in general restricted by KW
day’s pool at national level. To lees extent avoid the restricted KW regulation more
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selective gears (such as square mesh panel) can be used. Swedish gear regulations
since 2004 imply that it is mandatory to use a 35 mm species selective grid and 8 m of
70 mm full square mesh codend and extension piece when trawling for Nephrops in
Swedish national waters. As Sweden has bilateral agreements with Denmark and
Norway to fish inside the 12 nm limit, the regulations cover only waters exclusively
fished by Swedish vessels (inside 3 nm in Kattegat and 4 nm in Skagerrak). In Article
11 in the cod recovery plan, member states may apply for unlimited number of days
for this species selective trawl.

3.2.2 Data available from Skagerrak (FU3) and Kattegat (FU4)
Landings

Official landings supplied to ICES for Division Illa are shown in Table 3.2.1.1. Sup-
plied by ICES staff. Division Illa includes FU 3 and 4, which are assessed together.
Total Nephrops landings by FU and country are shown in Table 3.2.1.2 and Table
3.2.1.3.

FU 3 is primarily exploited by Denmark, Sweden and Norway. Denmark and Swe-
den dominate this fishery, with 67 % and 28 % by weight of the landings in 2010.
Landings by the Swedish creel fishery represented 13-18 % of the total Swedish Neph-
rops landings from the Skagerrak in the period 1991 to 2002 and has then increased to
around 30% in 2007 to 2010 (Table 3.2.2.1).In the early 1980s, total Nephrops landings
from the Skagerrak increased from around 1000 t to just over 2670 t. Since then they
have been fluctuating around a mean of 2500 t (Figure 3.2.2.1)).

Both Denmark and Sweden have Nephrops directed fisheries in the FU 4 (Kattegat). In
2010, Denmark accounted for about 80 % of total landings in FU4, while Sweden took
19 % (Table 3.2.2.5). Minor landings are taken by Germany (1%).

After a decline in the observed landings in 1994, total Nephrops landings from the Kat-
tegat increased again until 1998 and have fluctuated around 1500 t. However, since
2006 the landings have increased and were in 2010 the highest record in the period of
data (Figure 3.2.2.4).

Length compositions

For the Skagerrak, size distributions of both the landings and discards are available
from both Denmark and Sweden for 1991-2010. Of these, the Swedish data series can
be considered as being the most complete, since sampling took place regularly
throughout the time period and usually covered the whole year. Trends in mean size
in catch and landings for Skagerrak are shown in Figure 3.2.2.2 and table 3.2.2.4.
Mean sizes for both landings and discards are fluctuating without trend.

For Kattegat, size distributions of both the landings and discards are available from
Sweden for 1990-1992 and 2004-2010, and from Denmark for 1992-2010. The at-sea-
sampling intensity has generally increased since 1999. The Danish sampling intensity
was low in 2007 and 2008, but was normalized in 2009 and 2010. Information on
mean size is shown in Figure 3.2.2.5 and table 3.2.2.5. Notice, that except for small
mean sizes from 1993 to 1996 all categories have been fluctuating without trend the
last 14 years.

In earlier years the Swedish discard samples were obtained by agreement with se-
lected fishermen, and this might have tempted fishermen to bias the samples. How-
ever, the reliability of the catch samplings is cross-checked by special discard
sampling projects in both the Skagerrak and the Kattegat. In recent years the Swedish
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Nephrops sampling is carried out by onboard observers in both Skagerrak and Katte-
gat. Geographically, the samples from the Swedish fishery mainly cover the north-
eastern part of the Skagerrak. In 1991, a biological sampling programme of the Da-
nish Nephrops fishery was started on board the fishing vessels, in order to also cover
the discards in this fishery. Due to its high cost and the lack of manpower, Danish
sampling intensity in the early years was in general not satisfactory, and seasonal
variations were not often adequately covered. The Norwegian Nephrops fishery is
small and has not been sampled.

Natural mortality, maturity at age and other biological parameters.

In previous analytical assessments (when Length Cohort Analyses were performed,
see e.g. WGNEPH, 2003), natural mortality was assumed to be 0.3 for males of all
ages and in all years. Natural mortality was assumed to be 0.3 for immature females,
and 0.2 for mature females. Discard survival was assumed to be 0.25 for both males
and females (after Gueguen & Charuau, 1975, Redant & Polet, 1994, and Wileman et
al. 1999).

Growth parameters are as follows:

Males: Loo=73mm CL, k =0.138.
Immature females: Loo=73mm CL, k =0.138.
Mature females: Leo=65mm CL, k= 0.10, Size at 50% maturity = 29mm CL.

Growth parameters for males were taken from Ulmestrand and Eggert (2001) and
female growth parameters have been assumed to be similar to those of Scottish Neph-
rops stocks.

Data on size at maturity for males and females were presented at the ICES Workshop
on Nephrops Stocks in January 2006 (ICES WKNEPH, 2006).

Catch, effort and research vessel data — FU3

Effort data for the Swedish fleet are available from logbooks for 1978-2010s (Figure
3.2.2.1 and Table 3.2.2.2). In recent years the twin trawlers have shifted to target both
fish and Nephrops, and this shift has resulted in a decreasing trend in LPUE from 1998
to 2005 for this gear (Table 3.2.2.2). In the most recent years LPUEs have increased for
both gear types. The long term trend in LPUEs (an increase from 1992 to 1998, a de-
crease from 1999 to 2001 and a subsequent increase in the last 6 years) is similar in the
Swedish and Danish fisheries. Total Swedish trawl effort shows a decreasing trend
since 1992. From 2004 onwards total Swedish trawl effort has been estimated from
LPUEs from the grid single trawl (targeting only Nephrops) and total trawl landings.

Danish effort Figures for the Skagerrak (Table 3.2.2.3 and Figure 3.2.2.1) were esti-
mated from logbook data. For the whole period, it is assumed that effort is exerted
mainly by vessels using twin trawls. The overall trend in effort for the Danish fleet is
similar to that in the Swedish fishery. After having been at a relatively low level in
1994-97, effort did increase again in the next five years followed by a decrease to a
relatively low level in 2007 to 2010. Also the trend in LPUE is similar to that in the
Swedish single trawl fishery, however with a much more marked increase in the Da-
nish LPUE for 2007 and 2008. This high LPUE level is likely to be a consequence of
the national (Danish) management system introduced in 2007.

It has not been possible to explicitly to incorporate ‘technological creeping’ in a fur-
ther evaluation of the Danish effort data. However, since 2000 the Danish logbook
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data have been analysed in various ways to elucidate the effect of factors likely to
influence the effort/LPUE, e.g. vessel size (GLM to standardise LPUE regarding ves-
sel size, Figures 3.2.2.3).

Note, that the trends in the resulting LPUE are very similar. However, this may mere-
ly reflect that vessels catching Nephrops in this area are very similar with respect to
e.g. size and HP.

Catch, effort and research vessel data — FU4

Swedish total effort, converted to single trawl effort, has been relatively stable over
the period 1978-90. An increase is noted in 1993 and 1994, followed by a decrease to
1996, and a stabilisation at intermediate levels in recent years (Figures 3.2.2.4 and
Table 3.2.2.6)). Figures for total Danish effort are based on logbook records since 1987.
Danish effort increased during 1995 to 2001, but since then it has been showing a
gradually decreasing trend until 2007. In 2007 to 2009 the recorded effort was on the
same level but increased in 2010 (Figure 3.2.2.4 and Table 3.2.3.4).

Since 2000 the Danish logbook data have been standardised to account for changes in
fishing power due to changes in the physical characters of the Nephrops fleet. The data
have been analysed in various ways to elucidate the effect of factors likely to influ-
ence the effort/LPUE, e.g. vessel size (GLM to standardise LPUE regarding vessel
size, (Figure 3.2.2.6).

Notice, that the trends in the resulting LPUE (relative indices) are very similar which
may reflect that vessels catching Nephrops in this area are very similar with respect to
e.g. size and HP.

3.2.3 Combined assessment (FU 3 & 4)

Reviews of last year’s assessment
In the last year of this assessment (2010) it was stated that:

“Expansion of the underwater TV survey is planned, and the survey data will be used
in the next assessment. This survey will provide a valuable source of fishery-
independent data to assess this stock. The RG agrees that the survey should continue to
be expanded in the future. Most of the survey takes place in the Kattegat, and the RG
suggests that efforts should be made to survey the Skagerrak as well.”

Exploratory analysis.
Schaefer’s and Fox’s production models from effort and Ipue in IIla

Combined Danish and Swedish landings and effort data (from the national log
books) in hours fished 1990-2010 were used in both a Shaefer’s and Fox’s production
models to estimate EFFORTwmsy. The Danish effort in fishing days was transformed to
fishing hours from Swedish lpue to estimate average trawling hours per day. The
slope and intercept from lpue vs. effort (Shaefer) and In(lpue)vs. effort (Fox) were
used in the production models. The total effort to obtain MSY was for Shaefer’s and
Fox’s production models 405 and 347 khrs respectively (figure 3.2.3.1). Current total
effort in Illa for 2010 was 327 khrs, suggesting that the stock is exploited sustainably.

3.2.3.1 TV surveyinllla

The UWTYV surveys of the Nephrops stock in FU 3 & FU 4 have been conducted since
2007 albeit with a rather restricted coverage rate relative to total distribution. The
survey uses a similar technological basis as those applied in the U.K. A standard op-
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erating protocol has successfully been established and, due to good weather condi-
tions, high quality footages of the Nephrops burrow systems have been accomplished
for 2010. For the TV-survey, the distribution of the Nephrops stock have been divided
in 6 sub areas (figure 3.2.3.2) based on the spatial distribution of VMS pings from the
Danish and Swedish Nephrops fishery in Illa. In 2007, 2008 and 2009 the TV-survey
covered only the northern part of Kattegat (sub area 2), and this is this limited cover-
age which was used in the exploratory assessment in WGNSSK (2010). In SGNepS
(2010) a number of issues were highlighted to improve the TV survey in FU 3 & 4; i)
improve coverage of the survey, ii) a better definition of the population area and iii) a
more detailed argumentation of the stratification methods of the survey areas, which
include e.g. differences in the population structure and fleet dynamics across the
stratified survey areas. Since then, a number of improvements have been conducted:

a) The TV-survey in 2010 was expanded also to cover the major Nephrops grounds in
the western part of Skagerrak (FU 3) by the Danish TV-survey and the Nephrops
grounds in the eastern part of Skagerrak (FU3) was covered by the Swedish TV-
survey. Unfortunately, the footages from the Swedish TV-survey have not yet been
analysed. This means that this year assessment in Illa is only based on 2010 data from
the Danish TV-survey in sub-area 1 and 2.

b) In order to estimate the total population numbers, the density estimates have to be
raised from the survey areas to total area of the population distribution. VMS infor-
mation is currently the best available proxy to estimate the Nephrops stock distribu-
tion in Illa. VMS data from the Swedish and Danish fishery were used, providing
VMS position for almost every hour and filtered on vessel speeds between 2 and 4
knot as a proxy for fishing activity. These are naturally restricted to vessels above 15
meters as vessels below this size are note part of the VMS scheme. The VMS data was
combined with official logbooks information to extract only trips targeting Nephrops
(with a minimum 50% of Nephrops of the total landings). These trips represented ~
80% of the total landings of vessels above 15 meters. The distribution map of the
VMS pings is presented in Figure 3.2.3.3 and the density plot based in 2x2nm squares
grids shows the magnitude of fishing intensity (VMS pings) in area Illa .

Burrow counting and identification follows the standard protocols defined by
SGNeps.

Abundance indices from UWTV surveys

The number of valid stations conducted in the TV survey for sub-area 1 and 2 are
shown in table 3.2.3.1 and Figure 3.2.3.4.

Time series trend in the density in sub area 2 is presented in Figure 3.2.3.5. It should
be noted that different survey designs have been applied during the period. With a
fixed station grid from 2007-2009, and in 2010 with random stratified station grid. The
trends in abundance indicate no changes in the density of the Nephrops stocks since
the beginning of the survey in 2007.

To validate for any differences in the population structure between the survey area
and Nephrops ground outside the survey area it has been tested for differences in
length distribution of Danish catches (Figure 3.2.3.6) and catch rates (kilo per kilo-
watts days) estimated from the Danish VMS/logbooks information across the defined
subareas (Figure 3.2.3.7). None of these analyses indicated any noticeable differences
in the population structure of Nephrops, which in turn gives no indication of problems
for the adopted scaling procedure.
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In WKNEPH (2009) it was highlighted a number of bias sources related to the
“counted” density from the tv-surveys. These bias sources are not easily estimated
and are largely based on expert opinion. For the Nephrops stock in Iila it is assumed
that the largest source of perceived bias is the “edge effect”, due to the relative large
sizes of the burrow systems. The cumulative bias correction factor estimated for Illa
was set to be 1.1, meaning that the TV survey is likely to overestimate Nephrops
abundance by 10 %.

Edge Detection  Species iden- Cumulative
FU Area effect rate tification Occupancy bias
Skagerrak
3and4 and Kattegat 1.3 0.75 1.05 1 1.1

(11la)

3.2.3.2 2010 Assessment.

The assessment of the state of the Nephrops stock in the Skagerrak and Kattegat area is
based on UWTYV survey during 2010 and patterns in fluctuations of total combined
LPUE by Denmark and Sweden during the period 1990-2010 and the patterns in fluc-
tuations of discards in the fisheries as estimated from the catch samples for the same
period.

Combined relative effort declined slightly over the period 1990 to 2010 (Figure
3.2.4.1) while combined relative LPUE has increased over the last 8 years (at around
4% per year) and is at present at the highest level (Figure 3.2.4.2) although technical
creep and changes in targeting behaviour may be responsible for some of this
increase. Changes in LPUE may reflect changes in stock size, catchability but also
consequences of changes in management system. High LPUEs attributable to sudden
changes in catchability (caused by e.g. poor oxygen conditions) are generally of short
duration.

Since the abundance small Nephrops (typically discards of specimens below minimum
landing size) may also be regarded as an index of recruitment, they can be used to
further explain the current developments in the stock. The large amounts of discards
in the periods 1993-95 and 1999-2000 reflect strong recruitment during these years
(Figure 3.2.4.3). The high levels of recruitment in 1993-95 are believed to have signifi-
cantly contributed to the high LPUE in 1998-99. The high amount of discards ob-
served in 2007, 2008 and 2009 would then indicate high recruitment in these years.

MSY consideration (TV-survey)

There are no precautionary reference points defined for Nephrops. Under the new
ICES MSY framework, exploitation rates which are likely to generate high long-term
yield (and low probability of stock overfishing) have been explored and proposed for
Division Illa. Owing to the way Nephrops are assessed, it is not possible to estimate
FMSY directly and hence proxies for FMSY are determined. WGNSSK (2010) devel-
oped a framework for proposing Fmsy proxies for the various Nephrops stocks based
upon their biological and historical characteristics and is described in section 1 of that
report. Three candidates for FMSY are F0.1, F35%SpR and Fmax. There may be
strong difference in relative exploitation rates between the sexes in many stocks. To
account for this values for each of the candidates have been determined for males,
females and the two sexes combined. An appropriate FMSY candidate has been se-
lected according to the perception of stock resilience, factors affecting recruitment,
population density, knowledge of biological parameters and the nature of the fishery
(relative exploitation of the sexes and historical Harvest Rate vs stock status).



ICES WGNSSK REPORT 201 1 37

The estimated bias corrected burrow density in Division Illa is medium (0.3-0.8/m2),
the observed harvest ratio is higher than Fiexand the histoiy fisheiy is stable spatially
and temporally. This means that Firax may be selected as a proxy for Fusv. F3s%ser is,
unusually, higher than Freax for this stock due to the very high discarding rates observed

in the fisheiy.

The harvest ratio suggested as a proxy for Fmsy for FU 3&4 is the Fmax combined sex =
7.9% HR. For 2012 this corresponds to landing of 5970 tonnes,

Harvest ratio as proxyfor FMSYfor Illa from length cohort analysis 2011 (2008-2010):

Male Female Combined
Frox 6.8 % 10.0 % 7.9 %
Fo.i 4.9 % 7.6 % 5.6 %
F 3590SCR 8.1% 12.9 % 10.5 %

The harvest ratios ((landings + dead discards)/total stock biomass) equivalent to Fusy
proxies are based on yield-per-recruit analyses from length cohort analyses. These
analyses utilise average length frequency data taken over the last 3 year period (2008-
2010).

All Fusy proxy harvest rate values are considered preliminary and may be modified
following further data exploration and analysis.

Harvest ratio Landings 2012

Basis (%) (tonnes)
2.0 1511
4.0 3023
FO1 5.6 4232
F2I10(TV survey) 6.4 4811
Fmax 79 5970
F35%SpR 10.5 7935

Estimated HR from TVsun'ey 2010.

HR (%) Landing (t)
Harvest ratio 2010 (-95°bCI) 54 4104
Harvest ratio 2010 (mean) 6.4 4811
Harvest ratio 2010 (+95° oCI) 7.7 5813

Conclusions drawn from the indicator analyses

The combined logbook recorded effort has decreased since 2002 and is currently at a
low level while LPUE shows an increasing trend in recent years (Figures 3.2.4.3 and
3.2.4.4). Mean sizes are fluctuating without trend. There are no signs of overexploita-

tion in Illa.
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The concdlusion form this indicator based assessment is that the stock is exploited sus-
tainably.

Biological reference points

No biological reference points are used for this stock.

Quality of the assessment

The length and sex composition of the landings data is considered to be well sam-
pled. Discard sampling has been conducted on a quarterly basis for Danish and
Swedish Nephrops trawlers in this fishery since 1990, and is considered to represent
the fishery adequately.

The UWTYV survey 2010 was conducted in two of six subareas in Illa and scaled up to
the total population area in Illa. This may result in a biased total abundance estimate.
Correction factor of 1.1 for estimated bias was used. The estimated proxies for Fmsy
for this stock gives relatively low Harvest Ratio which may depend on the high
amount of discards (39% in weight) due to the high minimum landing size, where
these removals do not increase the yield from the stock.

All Fumsy proxy harvest rate values are considered preliminary and may be modified
following further data exploration and analysis.

The Danish lpue data used as indicators for stock development have been standard-
ised regarding vessel size and engine. However, Ipue is also influenced by changes in
catchability due to sudden changes in the environmental conditions or/and changes
in selectivity, gear efficiency or a change in targeting behaviour due to the cod man-
agement plan in Illa. Also the changes in management systems, which occurred in
2007 in Denmark caused a general increase in lpue values. In Illa fluctuations in
catches of small Nephrops are used as indicators of recruitment.

Status of the Stock

The Nephrops stock in Div. Illa was assessed with UWTV survey for the first time this
year and the time series of UWTV estimates is insufficient to draw conclusions re-
garding stock trajectory. The 2010 Harvest Ratio was estimated to be relatively low
(6.4% from TV survey) implying the stock appears to be exploited sustainably. The
analysis of commercial Ipue and effort data indicate that lpue is increasing while ef-
fort shows a decreasing trend and the WG concludes that current levels of exploita-
tion appear to be sustainable.

3.2.7 Division llla Nephrops Management Considerations

The observed trends in effort, LPUE and discards are similar for FU 3 and FU 4. Our
present knowledge on the biological characteristics of the Nephrops stocks in these
two areas does not indicate obvious differences, and therefore the two FUs are
treated as one single 'stock’ in the assessment.

The TV- survey in Illa suggests that the harvest ratio of the stock is relatively low and
the stock is exploited at a sustainable level.

The combined logbook recorded effort has decreased since 2002 and is currently at a
low level while LPUE shows an increasing trend in recent years (Figures 3.2.4.3 and
3.2.4.4). Mean sizes are fluctuating without trend. There are no signs of overexploita-
tion in Illa.
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Given the apparent stability of the stock, the WG concludes that current levels of ex-
ploitation appear to be sustainable.

The high amount of discards observed in 2007, 2008 and 2009 could indicate high re-
cruitment in these years.

The WG encourages the work on size selectivity in Nephrops trawls to reduce the
large amount of discarded undersized Nephrops in Illa.

Mixed fishery aspects

Cod and sole are significant by-catch species in these fisheries in Illa, and even if data
on catch including discards of the by-catch gradually become available, they have not
yet been used in the management. The WG has for many years recommended the use
of species selective grids in the fisheries targeting Nephrops as legislated for Swedish
national waters. The current effort regulation (days at sea) in Illa may increase the
incentives to use the sorting grid as this gear is not subject to the otherwise restrictive
effort limitations in force.

Nephrops in Subarea IV

Division IV contains nine FUs 5, 6, 7, 8, 9, 10, 32, 33 and 34. Management is applied at
the scale of ICES Division through the use of a TAC and an effort regime. FU34 (The
Devil’s Hole) is a new functional unit designated by SGNep$S (2010)

Management at ICES Subarea Level

The 2009 EC TAC for Nephrops in ICES Subarea Ila and IV was 24837 tonnes in EC
waters (plus 1210 tonnes in Norwegian waters). For 2010, this was been reduced to
24688 tonnes in EC waters and 1200 tonnes in Norwegian waters. In 2011, there has
been a further reduction to 23454 tonnes in EC waters, but no change to the allowance
for Norwegian waters.

The minimum landings size (MLS) for Nephrops in Subarea IV (EC) is 25 mm carapace
length. Denmark, Sweden and Norway apply a national MLS of 40 mm.

Days-at-sea regulations and recently introduced effort allocation schemes (kW*day)
have reduced opportunities for directed whitefish fishing. STECF 2010 stated that the
overall effort (kW*days) by demersal trawls, seines and beam trawls shows a sub-
stantial reduction since 2002. However, there have also been substantial changes in
the usage of the different mesh size categories by the demersal trawls. In particular
there has been a sharp reduction in usage of gears with a mesh size of between 100
mm and 119 mm (targeting whitefish), but only a gradual decline in the effort of
Nephrops vessels (TR2).

UK legislation (SI 2001/649, SSI 2000/227) requires at least a 90 mm square mesh panel
in trawls from 80 to 119 mm, where the rear of the panel should be not more than 15
m from the cod-line. The length of the panel must be 3 m if the engine power of the
vessel exceeds 112 kW, otherwise a 2 m panel may be used. Under UK legislation,
when fishing for Nephrops, the cod-end, extension and any square mesh panel must
be constructed of single twine, of a thickness not exceeding 4 mm for mesh sizes 70-
99 mm, while EU legislation restricts twine thickness to a maximum of 8 mm single
or 6 mm double.

Under EU legislation, a maximum of 120 meshes round the cod-end circumference is
permissible for all mesh sizes less than 90 mm. For this mesh size range, an additional
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panel must also be inserted at the rear of the headline of the trawl. UK legislation also
prohibits twin or multiple rig trawling with a diamond cod end mesh smaller that 100
mm in the North Sea south of 57°30'N.

Official catch statistics for Subarea IV are presented in Table 3.3.1. The preliminary
officially reported landings in 2010 are just under 21,000 tonnes which is around 3,500
tonnes lower than in 2009. All nations have reported lower landings in 2010. In par-
ticular, the reported UK landings have declined by over 3,000 tonnes between 2009
and 2010. Minor updates have been made to landings in previous years. Quota up-
take by UK vessels (who have a share of around 90 % of the TAC) was just over 80 %
in 2010.

Table 3.1.2 shows landings by FU as reported to the WG. It also shows that a small
but significant proportion of the landings from Subarea IV come from outside the
defined Nephrops FUs. This value increased to nearly 10 % of the total in 2009 and as
a response, a new Functional Unit at the Devil's Hole (FU 34) has been designated.
The trends observed in the 2010 Fishers” North Sea stock survey for Nephrops are dis-
cussed in the Quality of Assessment sections for each FU.

3.3.1 Botney Gut (FU5)

3.3.1.1 The fishery in 2009 and 2010.

Over the last 15 years the national composition of the fleet fishing this FU has
changed with Belgium reducing its landings and the UK increasing. In 2009 and
2010, the UK and Netherlands continued to dominate the fishery taking ~80% of the
landings from this area. Germany increased it's share from an average of 10% to 14%
whilst Denmark’s share reduced from 5% to 0.4%. Nephrops in FU5 are caught by
trawling. There is no creeling in the area.

3.3.1.2 Data Available
Landings

Landings by country for FU 5, including Belgium, Denmark, Netherlands, Germany
and UK are available since 1991 (Table 3.3.1.1). Landings consistently exceeded 1000t
between 1997 and 2005 peaking at over 1400t in 2001. Since 2008 landings have
dropped to below 1000t. Between 1991 and 1995, the Belgian fleet took more than
75% of the international Nephrops landings from this FU, but since then, the Belgian
landings have declined drastically, and since 2006 there has been no directed Belgian
Nephrops fishery. Danish landings have been at low levels in recent years. In the most
recent years UK and Netherlands have accounted for most of the landings from this
FU. In 2010 total landings amounted to around 960 t just below the long term aver-
age.

Discards

No discard data are provided for FU5, although the Dutch discards self-sampling
programme does collect data in this FU and this will be available for next year’s as-
sessment. Discard data were available for the Belgian Nephrops fleet for the period

2002 — 2005 but in the absence of a directed fishery since 2006, there have been no
data collection from the Belgian Nephrops landings.

Length compositions

Length composition in the Dutch landings are available from 2003 to 2010 (Figure
3.3.1.1) . Both mean sizes of males and females show an increasing trend over time
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(Table 3.3.1.2), although the intensity of sampling is low in FU 5 and as a result sam-
ples may not be fully representative of actual removals From 2005 to 2009 the average
number measured are 10318 individuals a year, while in 2010 the sampling mea-
surements drop to 3668 individuals.

3.3.1.3 Natural mortality, maturity at age and other biological parameters
No analytical assessment has been performed this year.

In previous analytical assessments (see e.g. WGNEPH, 2003), natural mortality was
assumed to be 0.3 for males of all ages and in all years. Natural mortality was as-
sumed to be 0.3 for immature females, and 0.2 for mature females. Discard survival
was assumed to be 0.25 for both males and females (after Gueguen & Charuau, 1975,
and Redant & Polet, 1994).

Growth parameters are as follows:

Males: Leo = 62mm CL, k = 0.165.

Immature females: Lo = 62mm CL, k = 0.165.

Mature females: Leo = 60mm CL, k = 0.080, Size at 50% maturity = 27mm CL.

Growth parameters have been assumed to be similar to those of Scottish Nephrops
stocks with similar overall size distributions of the landings (see e.g. WGNEPH,
2003). Female size at 50% maturity was taken from Redant (1994).

3.3.1.4 Commercial catch-effort data and research vessel surveys

Effort and LPUE Figures are available for Belgian Nephrops specialist trawlers (1985-
2005), the Dutch fleet (all vessels catching Nephrops for the period 2000-2010), Danish
bottom trawlers with mesh size > 70 mm (1996-2010) and English vessels using Neph-
rops gears 2000-2010, Table 3.3.1.3 and Figure 3.3.1.2.

The effort of the Belgian Nephrops fleet has shown an almost continuous decrease
since the initial high in the early 1990s. In 2005, effort was at the lowest level in the
time series No data are available since 2006.

The effort of the Dutch fleet (all trips recording catches of Nephrops) peaked in 2001
and has been in general decline since then. Dutch effort in 2010 was around 60% of
the 2001 effort and slightly lower than the 2009 value.

Danish effort grew between 1996 and 2001 and has been in general decline since then
with the exception of a single year (2005) with a particularly high level.

The spike in LPUE for Danish vessels in 2008 may reflect either some misreporting or
sudden increasing efficiency due to the FKA agreement for fishing industry described
in Section 3.2.1.2.

Effort by English vessels targeting Nephrops in FU5 has been very variable and ap-
pears to go in phases of high and low activity. Effort in the last two years has been
decreasing from the maximum in 2008. LPUE (Kg per hr fishing) of English vessels is
high compared to Belgian vessels in the past (table 3.3.1.3) and is considerably higher
than observed in FU6. Twin-rigged vessels generally have higher LPUE than single
rigged vessels, particularly in 2010. (Figure 3.3.1.3)

LPUE trends in recent years are not consistent between fleets. Danish and English
LPUEs have been generally increasing (particularly the English) whilst the Dutch
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LPUE has been decreasing. All fleets demonstrate an increase in LPUE for 2010 com-
pared to 2009.

3.3.1.5 TV Survey in FU5 (Botney Gut / Silver Pit):

In autumn 2010, for the first time, a TV Nephrops survey was undertaken at FU5 (Bot-
ney Gut Silver Pit grounds). At this stage 42 stations were selected around a rando-
mized fixed grid delimited by the combination of VMS data and BGS sediment maps
(Figure 3.3.1.4). In order to ensure VMS data represented Nephrops fishing activity,
UK VMS data were screened to only include vessels fishing with Nephrops gear at
towing speeds of less than 4 knots. At these stations 10 minutes of clear video were
recorded and 7 minutes were recounted following the same counting protocol em-
ployed on the FU 6 survey which in turn complies with the general protocol defined
by SGNEPS. Further details on this survey can be found in the report of SGNEPS
(2010). Due to the complex shape of the Nephrops ground, it is not anticipated that a
geostatistical method for determining abundance can be followed. A preliminary
analysis of the spatial distribution of the counts shows the centre of abundance to be
at the eastern end of the ground (Figure 3.3.1.5), compared to the VMS data which
shows more fishing activity at the north western end of the ground. Comparison with
FU6 of the statistical distribution of burrow counts (Figure 3.3.1.6) shows that FU5 is
characterized by a large proportion of low density Nephrops stations with a smaller
number of high locations, unlike FU6 which shows a much less skewed distribution
of burrow densities.

The survey coverage will be adapted in the 2011 survey, to ensure a better definition
of the limits of this fishery as dictated by the VMS data and also extend the survey
into Dutch National waters. Once further developed, the TV survey should generate
an absolute index of abundance as with other FUs, however in order to determine
sustainable Harvest Rates, reliable length frequency data will be required from this
FU, preferably covering at least two years.

Intercatch

FU5 data were not put onto Intercatch as there was no consensus as to how Nephrops
data should be entered on the system and what fleets should be used. Now that con-
sensus has been reached this will be possible.

3.3.1.6 Status of stock

The status of this stock is uncertain although there are no consistent signals that this
stock is suffering from over-exploitation. The lack of reliable of length information on
this stock in recent years means that there is no information regarding incoming re-
cruitment and the selectivity of the Dutch fleet is such that even with better sampling
levels, a recruitment signal is unlikely to be obtained through commercial data. There
is considerable contradiction in the LPUE signals over the past 10 years although they
all show an increase in LPUE for 2010 compared to 2009. The Dutch LPUEs have been
declining since 2005, whilst Danish and English LPUEs have increased. It is unlikely
that the single high value of the Danish LPUE in 2008 reflects a genuine increase in
stock abundance of that magnitude.

3.3.1.7 Management considerations for FU 5.

The North Sea TAC is not thought to be restrictive for the fleets exploiting this stock,
considering the recent trend in LPUE and technological creep of the gear, the exploi-
tation of this stock should monitored closely.
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3.3.2 Farn Deeps (FUG)

3.3.2.1 Fishery in 2009 & 2010

Since the beginning of the time-series, the UK fleet has accounted for virtually all
landings from the Farn Deeps (Table 3.3.2.1). In 2010 total landings were 1,443 tonnes,
a substantial decrease on the 2009 value (2,703t) and about half of the 10 year average.
(Figure 3.3.2.1). The introduction of the buyers and sellers legislation in 2006 means
direct comparison with previous years should be viewed with caution because the
suspected resulting improvement in reporting levels will have created a discontinuity
in the data. Directed effort (i.e. vessels fishing with Nephrops gears) in 2010 increased
slightly on the 2009 value following the sharp decrease observed in 2008 but the cur-
rent effort level is well below that of the mid 1990’s (although again the change in
legislation in 2006 complicates the interpretation of any trends). Effort trends in
terms of KW hours are further complicated by moves towards multi-rig fishing gears
which generally have a higher fishing power. The proportion of landings by twin
riggers had risen steadily through time (Figure 3.3.2.2). Historically the fishery is
prosecuted by a combination of local English boats (smaller vessels undertaking day-
trips) and larger vessels from Scotland with occasional influxes of effort by Northern
Irish vessels. The number of vessels in the fishery from Scotland and Northern Ire-
land had decreased in 2008 but increased again in 2009 albeit not to the levels seen in
2006 and 2007.

The Farn Deeps fishery is essentially a winter fishery commencing in September and
running through to March, hence the 2010 fishery comprised the end of the 2009-2010
fishery and the start of the 2010-2011 fishery. The quarterly pattern of effort contin-
ued relatively unchanged in 2009, the 2rd and 3¢ quarters remained at similar levels
to previous years whilst the 1+t and 4™ quarter effort increased over the low 2008 lev-
els. (Figure 3.3.2.6).

3.3.2.2 ICES Advice in 2010

The last assessment of Nephrops in FU6 was in 2010.

The basis for advice in 2010 was the “Transition to an MSY approach with caution at
low stock size”. This corresponded to landings of less than 1900 t .

ICES also advised “To protect the stock in this Functional Unit, management should be im-
plemented at the Functional Unit level” .

The transition was required because the stock was assessed to be below the proxy for
MSY Btrigger .

Management is at the ICES Subarea level as described at the beginning of Section 3.3.
3.3.2.3 Assessment

Review of the 2010 assessment

“Discard data were not presented but discard survival is 0% based on fishermen behaviour.”

Technical comments

“Btrigger is set to be 968 million, i.e. the 2007 bias adjusted TV abundance when the stock
was first considered depleted. The 2010 F should be based on current F and FMSY and is
calculated using the HR equation. F35%SpR is discussed above this but it is unclear which F
is being recommended. The survey is assumed to overestimate abundance by 20%. Status of
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the stock is based on effort data with no investigation into the extent that technological
changes affect these estimates over time. The change in legislation in 2006 may also have an
impact on these estimates, however, there is no mention of this for FU5.”

Discard data are now presented (see below).
Data available

Catch, effort and research vessel data

Three types of sampling occur on this stock, landings sampling, catch sampling and
discard sampling providing information on size distribution and sex ratio. The sam-
pling intensity is considered to be generally good although concerns regarding the
sampling levels of tail (as opposed to whole) landings has resulted in the catch and
landings distributions being estimated from the monthly catch samples, supple-
mented by the discard sampling. The use of landings sampling where the tailed por-
tion of the catch is under-represented would upwardly bias the estimate of landing
lengths.

Discards

The procedure used to estimate discards changed in 2002. The methods are described
in detail in the Stock Annex. Annual discard ogives for the period 2002-2010 are
shown in figure 3.3.2.3 Discarding practice varies considerably between vessels in
any given period but there is no significant trend in the computed discard ogives
hence the use of a fixed discard ogive on the catch length distributions since 2002.
Discard survival is set to zero for this FU in contrast to the 25% used in many other
FUs. This is due to the practice of catch sorting and tailing whilst steaming back to
port when the vessel passes over ground not suitable for Nephrops habitation.

Length composition

Trends in the mean lengths for the <35 mm categories (Figure 3.3.2.1) are used to infer
possible changes to recruitment. Changes to the raising procedure in 2000 and 2002
confound comparison with years prior to 2002. Between 2002 and 2007 the catch
component <35 mm has increased considerably in mean length whilst the landed
component has only increased slightly. This difference between the landings and
catches may be attributable to improved selectivity of the fishery rather than reduced
recruitment. The mean length of all catch components appear to have remained
fairly constant between 2007 and 2010.

The bi-modal length frequency distribution for females observed in 2009 is repeated
to an extend in 2010 whilst the males continue a typically unimodal form (Figure
3.3.2.7) This, in combination with the higher proportion of females in the catches in-
dicates another season where large mature females were foraging for food on the sur-
face at a time when they would have been expected to be brooding eggs within their
burrows. The low proportion of small individuals within the catches indicates that
recruitment in 2010 was relatively poor.

Effort and LPUE

Directed effort fell from a very high level in the mid 1990s and had been fluctuating
upwards again since 1999. In 2008 there was a decrease in directed effort following
the decline in the stock and has only increased by a small amount since then.

Between 1998 and 2006, overall directed LPUE had fluctuated around 33kg per hour
but fell in 2007 and was only 17kg per hour in 2010 ( Table 3.3.2.2 & Figure 3.3.2.1).
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This apparent change in LPUE coincides with the introduction of the buyers and sell-
ers legislation in 2006 and is not considered a reliable indicator of a dramatic decrease
in stock abundance. LPUE since 2007 is considered more reliably reported but the
time series is too short and variable to be informative. LPUE differs markedly be-
tween gear types (figure 3.3.2.5) with the multi-rigged gears typically out-performing
the single rig gears by a factor of 2, but there is a reasonable degree of similarity in
the interannual variability between the different gears. All the gear types show a re-
duction in LPUE in 2010 compared to 2009.

Males generally predominate in the landings, averaging about 70% (range 64%-79%)
by biomass in the period 1992-2005. Towards the end of the fishing season (Febru-
ary-March) there is usually an increase in female availability as mature females
emerge from their burrows having released their eggs. There was an anomaly in the
2006-2007 fishery with a predominance of females throughout the season. This
anomaly reappeared in the 2009-2010 fishery, albeit not as marked as the 2006-2007
season (Figure 3.3.2.4). Sex ratio in the catches has become considerably more vari-
able in the past 5 years compared to the previous 5.

Directed effort is generally highest in the 1+ and 4" quarter of the year in this fishery
(Figure 3.3.2.6) with landings correspondingly highest in these quarters. Effort in
2010 was particularly skewed with a relatively high level of effort in the first quarter
and very little in the fourth quarter which is in contrast with the previous 5 years
where effort was evenly spread between the first and fourth quarters or even higher
in the fourth quarter. The reduced number of larger vessels in the 2008 fishery may
have a disproportional negative impact on CPUE measures in that the larger vessels
are likely to have a higher efficiency. Female LPUE in the fourth quarter 2009 was
moderately high and in particular higher than for males at a time when they are sup-
posed to have reduced availability due to egg-brooding. For females in 2010 the
LPUE in quarters 1-3 was above that of males but declined sharply in quarter 4 where
male LPUE increased. This is hopefully indicative of successful mating and that the
females were brooding eggs again.

Analysis of individual vessel records indicates an increase in directed Nephrops fish-
ing since around 2000. Restrictions on both quota and effort for directed finfish fish-
ing over the last eight years will have restricted the more casual effort on Nephrops.
Further research is needed to better define directed fishing effort and thereby im-
prove on this series.

UWTV

Underwater TV surveys of the Farn Deeps grounds have been conducted at least once
in each year from 1996 onwards. Initially there were two surveys, one in the autumn
preceding the fishery and one in the spring immediately after the fishery, however
only the autumn survey has continued. A time series of indices is given in Figure
3.3.2.8 and table 3.3.2.5. The procedure used to work up the TV survey has been
changed in 2011. The original survey design was a random-stratified design where
the ground was split into regular boxes with stations randomly placed within. At a
later stage additional stations were inserted into areas of high density to better define
them, however this was not accounted for in the process of estimating overall abun-
dance and therefore the higher density of stations in high-density Nephrops areas will
have biased the estimate upwards. In addition, the distance covered by the TV sledge
was determined by assuming a straight-line between the start and finish positions of
the vessel. Since 2007, GPS logging of the position of the vessel and the sledge (via a
Hi-Pap beacon) at short intervals (~5 seconds) has enabled a considerably more ro-
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bust estimate of viewed distance to be made. The abundance estimate is now made
using a geostatistical procedure in which the spatial position of the burrow density
estimates are first fitted by a semi-variogram model and then a 3D surface of burrow
density is created using Kriging on a 500m*500m grid. Uncertainty estimation of the
overall abundance estimate is performed by bootstrapping the counts, re-fitting the
semi-variogram and re-estimating the surface. Uncertainty estimates are typically
2%, much lower than the previous estimates which ignored spatial structure to a
large degree. Figure 3.3.2.9 shows the final maps along with the abundance esti-
mates. The TV survey in 2009 was hampered by a period of poor weather and low
visibility which coincided with the surveying of the areas traditionally associated
with the highest densities (fishing vessels were working this area at the time of sur-
vey and consequently disturbing the sediment). The spatial pattern of burrow density
is similar through time with the highest density ground running along the eastern
edge of the mud-patch. The 2010 survey shows more contrast in burrow density
compared to 2007 and although the main grounds are as dense if not more so than in
2007 the fringes of the grounds are less abundant.

The harvest rate (removals in numbers divided by the TV abundance, figure 3.3.2.10)
fluctuates considerably but the 2010 level was low (8.3%%) and has generally been
falling since the peak of 25% in 2006..

Intercatch

FU6 data were not put onto Intercatch as there was no consensus as to how Nephrops
data should be entered on the system and what fleets should be used. Now that con-
sensus has been reached this will be possible.

Natural mortality, maturity at age and other biological parameters

Biological parameter values are included in the Stock Annex.

Exploratory analyses of RV data

A comprehensive review of the use of underwater TV surveys for Nephrops stock as-
sessment was undertaken by WKNeph (ICES 2009). This covered the range of poten-
tial biases resulting from factors including edge effects, species mis-identification,
burrow occupancy. Cumulative bias factors were estimated for each FU and for FU6
the bias correction factor is 1.2 meaning that the TV estimate is likely to overestimate
absolute abundance of Nephrops by 20%. Estimates of mean burrow density and the
resulting bias-corrected abundance estimates (with confidence estimates) are given in
table 3.3.2.4.

The low 2009 survey result was explored in 2010 and suggests that the decrease ob-
served in 2009 may partially be due to enforced changes to the survey distribution in
addition to a genuine reduction in stock density.

Final Assessment.

The estimated abundance in 2010 was 892 million individuals (95% confidence inter-
val of 37 million), above the 2009 estimate and above the 2007 estimate used as MSY
Buigger (876 million). The estimated harvest rate for 2010 was, at 8.3% just below the
MSY proxy level of 8.4. There are signs though, that the stock remains in a vulner-
able state. The dominance of large females in the landings again for the 2009-2010
fishery suggests that they had not successfully mated and therefore there remains the
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potential for poor recruitment for 2011 and 2012 (recruits to the fishery are estimated
to be ~ 2-3 years old)

3.3.2.4 Historical stock trends.

The time series of TV surveys is (8 consecutive years) and the new geostatistical
method has only been applied retrospectively to 2007. Whilst there is expected to
have been an over-estimation of abundance using the previous technique it is likely
that the reduction in stock abundance observed between the two periods of estima-
tion procedure is partly real.

Estimates of historical harvest ratio (the proportion of the stock which is removed)
range from 6.4% to 25.5% (Table 3.3.2.5). The harvest ratio jumped from around 12%
in 2004-2005 to 25.5% in 2006 when the new reporting legislation came in.

3.3.2.5 MSY considerations

Considerations for setting Harvest Ratios associated with proxies for Fmsy for Nephrops
are described in ICES, WGNSSK, 2010, section 1.

e Average density in the stock is at a medium level, above the level of the FU
7 but below that of FU 8.

e Density has varied through time but does not appear to undergo large
scale interannual fluctuations. Spatially there is a good degree of consis-
tency in the pattern of high and low density between the years.

o Estimated growth rates are at a moderate level although the data support-
ing them are quite old. Natural mortality estimates are standard.

o The fishery in the Farn Deeps is a winter fishery (October — March) with
typically male dominated catches. The intra-annual pattern of sex ratios in
the catches has changed in 2006 and 2009 possibly due to sperm limitation
leading to more mature but unfertilised females being available to the fish-
ery. This may lead to reduced recruitment to the fishery.

o Although the time series of observed harvest rates is relatively short, there
has been a fair degree of fluctuation (7-25%). The observed harvest rate is,
of course, confounded by the change in reporting levels considered to have
occurred around 2006. The average harvest rate since 2006 is 17% which is
well above the Fmax level for males. The stock has shown signs of stress
and decreasing abundance concurrent with this observed harvest rate.

The following table shows the mean F, implied harvest rate and resulting spawner
per recruit values (expressed as a percentage of virgin) for the range of Fmsy proxies
suggested for Nephrops stocks. These values have been recalculated in 2011 using a
length cohort analysis model (SCA, see ICES, WKNep 2009) on the combined length
frequencies for 2008-2010. The model fit to the data (Figure 3.3.2.10) is reasonable but
not ideal as the model under-predicts the numbers of large females observed. This is
because the model assumes reduced availability of mature females to the fishery and
the 2010 length frequency has an abnormally large number of mature females in the
landings. This phenomena is expected to be short lived and the fact that the model
has not fitted well to the anomaly means that the parameters are probably robust. The
previous estimates of Fmsy proxies had been made using 2005-2007 data and the new
values are only slightly different (but lower, reflecting the lower productivity of the
stock).
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Fbar 20-40mm Harvest Rate % Virgin Spawner per Recruit

Female Male Female Male
F0.1 Comb 0.05 0.16 7.21% 67.46% 36.61%
F0.1 Female 0.11 0.34 12.68% 48.97% 20.18%
F0.1 Male 0.05 0.14 6.38% 70.80% 40.61%
F35% Comb 0.10 0.30 11.46% 52.56% 22.75%
F35% Female 0.21 0.62 18.74% 34.84% 12.13%
F35% Male 0.06 0.18 8.00% 64.42% 33.29%
Fmax Comb 0.11 0.32 12.08% 50.70% 21.39%
Fmax Female 0.23 0.69 20.02% 32.51% 11.06%
Fmax Male 0.08 0.23 9.47% 59.08% 28.12%

The default Harvest Rate suggested for Nephrops is the combined sex F35%SpR. The
effects of sperm limitation appear to have been a factor in the recent development of
this stock. There are signs that this stock may be in a period of lower productivity
and so a harvest rate which gives greater protection to the spawning potential of
males would be advisable. The group therefore recommends moving the Fmsy proxy
to the harvest rate equivalent to F35% on males for this stock (8%).

WGNSSK suggests the bias adjusted TV abundance as observed in 2007 (i.e. the first
year when the stock was considered to be depleted in the recent series) should be-
come a proxy for Beugger (Buigger = 879 million). As the stock is currently estimated to be
above Buigger the ICES Fmsy transition framework dictates that the recommended F for
2010 be the Fmsy proxy.

Short term forecasts.

Catch and landing predictions for 2012 are given in the text table below. This as-
sumes that the bias corrected survey index made in October 2010 is relevant to the
stock status for 2012. Discard rates and mean weight in the landings are the mean of
the last three years.

Discard proportion = 25.5%, mean weight in retained portion =25.0g

Bias cor-
rected
Harvest survey Retained
ratio index number Landings
0% 892 0 0
2% 18 332
4% 36 665
6% 54 997
Male FO0.1 6.38% 57 1059
Combined F0.1 7% 64 1198
Male F35%SpR 8.00% 71 1329
Male Fmax 9.47% 84 1574
Combined F35%Spr 11.46% 102 1905
Combined Fmax 12.08% 108 2008
Female FO.1 12.68% 113 2107
Female F35%SpR 18.74% 167 3113
Female Fmax 20.02% 179 3326




ICES WGNSSK REPORT 2011 49

Foyr) : Harvest ratio equivalent to fishing at a level associated with 10 % of the slope
at the origin on the male or combined sex YPR curve.

Fssuserer) : Harvest ratio equivalent to fishing at a rate which results in male or com-
bined SPR equal to 35% of the unfished level.

Fmax (1) : Harvest ratio equivalent to fishing at a rate which maximises the male or
combined YPR.

3.3.2.6 BRPs

Suggestions for proxies of biological reference points are shown in the catch option
table.

3.3.2.7 Quality of assessment

Changes to the legislation regarding the reporting of catches in 2006 means that the
levels of reported landings from this point forward are considered to better reflect the
true landings and hence effort input into this fishery. This does mean that compari-
son of LPUE with previous years is inadvisable and the independence of the final
assessment from these data is likely to continue for some time.

The length and sex compositions arising from the land-based catch sampling pro-
gramme are considered to be representative of the fishery. Estimates of discarded
and retained length frequencies arising from the discard sampling programme are
also considered robust since 2002.

The TV survey in this area has a high density of survey stations compared to other
TV surveys and the abundance estimates are generally considered robust. There is
greater uncertainty in the index for 2009 due to the absence of stations in the higher
density areas which may result in an over-estimate of the magnitude of the decline
for this year.

The most recent North Sea Stock Survey was carried out in mid 2010. The opinion of
industry is that the stock is increasing in the area with good recruitment, a higher
level of discarding and a good spread of sizes. This is not supported by the reported
LPUE levels for 2010 which show a decline and the lack of small Nephrops in the catch
samples.

Without suitable controls on the movement of effort between Functional Units there
is nothing to prevent the effort in 2012 returning to levels observed prior to 2008 most
of which were above the F35%5prR level and indeed above the level of Fmax. Prior to
the introduction of “Buyers and Sellers” legislation in 2006 reporting rates are consid-
ered to have been low and hence the estimated Harvest Ratios prior to 2006 are also
likely to have been underestimated.

3.3.2.8 Status of stock

The TV survey indicates the stock to have improved and is above the level of MSY
Buigger , however there are signs that the recruitment is relatively poor and may con-
tinue to be so in the short term.

3.3.2.9 Management considerations

The WG, ACFM and STECF have repeatedly advised that management should be at a
smaller scale than the ICES Division level and management at the Functional Unit
level could provide the controls to ensure that catch opportunities and effort were
compatible and in line with the scale of the resource.
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Increases in abundance in other FUs (i.e. Firth of Forth and the Fladen grounds) are
likely to translate to increases in TAC, increasing the risk of higher effort being de-
ployed in this FU. The high cost of fuel combined with the relative coastal proximity
of this ground may result in it attracting additional fishing effort which would be in-
advisable given the current low level of the stock.

3.3.3 Fladen Ground (FU7)

3.3.3.1 Ecosystem aspects

Information on ecosystem aspects can now be found in the Stock Annex.

3.3.3.2 The Fishery in 2009 and 2010

The Nephrops fishery at Fladen is the largest in the North Sea and is mainly prose-
cuted by UK (Scotland) vessels, with Denmark the only other nation taking a signifi-
cant amount of landings (Table 3.3.3.1).

No major changes have been reported in the Scottish fishery in 2010. Over 100 ves-
sels continue to participate in the fishery which takes a mixed catch consisting of
haddock, whiting, cod, anglerfish and megrim as well as Nephrops. Changes to more
selective gear which are required under the Scottish Conservation Credits scheme
(CCS; see Section 13.1.4) are likely to reduce bycatch (and therefore) discards of
whitefish. The majority of these vessels (80%) fish out of Fraserburgh. Six new Neph-
rops vessels in the 20-25 m size category joined the fleet in 2008 but there has only
been a single addition to the fleet in 2010. In addition a number of vessels have in-
stalled freezer capabilities enabling longer trip to be carried out. However, a number
of vessels have also left the Scottish fleet and are now registered in England to avoid
the ban on multiple-rig (>2) trawling. Other developments that may have mitigated
effort increases (due to new vessels) to some extent, are the number of larger boats
taking up oil guard vessel duties. Further general information on the fishery can be
found in the Stock Annex.

3.3.3.3 ICES advice in 2010

The ICES conclusions in 2010 in relation to State of the Stock were as follows:

‘The perception of the state of the stock has not changed substantially since the as-
sessment in 2009. The UWTYV abundance is still at a high level relative to the histori-
cal time series although there has been a 25 % reduction in 2009 from the 2008 value.
The stable mean sizes in the length compositions of catches (of individuals >35 mm
CL) and recent estimated harvest ratios (removals/TV abundance) relative to per-
recruit reference points suggest that the stock is being exploited sustainably.’

The ICES advice for 2010 (Single-stock exploitation boundaries) was as follows:
MSY approach

‘Following the ICES MSY framework implies the harvest ratio to be increased to 10.2
%, resulting in landings of less than 13 300 t in 2011.

3.3.3.4 Management

Management is at the ICES Subarea level as described at the beginning of Section 3.3.
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3.3.3.5 Assessment
Review of the 2010 assessment

‘The group outlined an appropriate management strategy considering the data poor nature of
the fishery. An improvement to the management of this FU would be to manage at the FU
level as opposed to the Subarea level .

The RG also raised a number of issues regarding incomplete coverage of the stock
distribution by the survey and the likely poor quality of the Scottish effort data.
These issues are addressed in the relevant sections later in the report.

Approach in 2011

The assessment and provision of advice through the use of the UWTV survey data
and other commercial fishery data follows the process defined by the benchmark WG
and described in the Stock Annex.

3.3.3.6 Data available

Commercial catch and effort data

Landings from this fishery are predominantly reported from Scotland, with small
contributions from Denmark and others, and are presented in Table 3.3.3.1 and Fig-
ure 3.3.3.1. Total international landings (as reported to the WG) in 2010 were over
12,800 tonnes (approximately 500 tonnes lower than the 2009 total), consisting of
12,690 tonnes landed by Scotland and 124 tonnes landed by Denmark. Approxi-
mately 25 % of the Scottish landings are taken by twin rig vessels. Given the concerns
about the previously presented Scottish effort data (due to non-mandatory recording
of hours fished in recent years) and following recommendations made by previous
RGs, effort data in terms of days absent were presented to the WG in 2010. These
data gave unrealistically high values of LPUE (2,000-3,000 kg/day). On investigation,
it appears that the in-house Marine Scotland Science database holds an incomplete
record of days absent when compared to the official data held in the database popu-
lated by Marine Scotland Compliance. This anomaly occurs due to problems trans-
ferring effort data (between databases) from trip records which contain landings
reported from multiple statistical rectangles. Although Scottish LPUE data are not
considered further for the Fladen, the effort data are still likely provide a good indica-
tion of seasonal trends. Figure 3.3.3.2 suggests effort is generally greatest in quarters 2
and 3.

Danish LPUE data are presented in Figure 3.3.3.1 and Table 3.3.3.2. These show an
increase in the mid-2000s, with values remaining high in 2010.

Males consistently make the largest contribution to the landings, although the sex
ratio does seem to vary. This is likely to be due to the varying seasonal pattern in the
fishery and associated relative catchability (due to different burrow emergence be-
haviour) of male and female Nephrops (Figure 3.3.3.2).

Discarding of undersized and unwanted Nephrops occurs in this fishery, and quar-
terly discard sampling has been conducted on the Scottish Nephrops trawler fleet since
2000. Discarding rates average around 10 % by number in this FU. In the last three
years discard rates have been below the long term average and in 2010 are: 6 % by
number and 3 % by weight. This reduced discard rate appears to be due to a change
in the discard pattern with greater numbers of small individuals being retained (See
below on length compositions).
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Following the implementation of new procedures for raising the Scottish commercial
data in 2010, a number of issues came to light regarding previous raising procedures.
This has resulted in a revision to the Fladen 2006-2008 discard estimates (absolute
values although not mean sizes) provided to the 2009 WG.

It is likely that some Nephrops survive the discarding process, an estimate of 25 %
survival is assumed for this FU in order to calculate removals (landings + dead dis-
cards) from the population.

Intercatch

Scottish data for 2009 were successfully uploaded into Intercatch following the 2010
WG, however no attempt was made to generate the raised international data. The
2010 data have not been imported into Intercatch, but it is anticipated this will be car-
ried out following the WG and the process of raising the data further explored with
the aim of using Intercatch fully for 2012 WG. This will require national data co-
ordinators to upload data to Intercatch well ahead of the 2012 WG

Length compositions

Length compositions of landings and discards are obtained during monthly market
sampling and quarterly on-board observer sampling respectively. Although assess-
ments based on detailed catch data analysis are not presently possible, examination
of length compositions can provide a preliminary indication of exploitation effects.

Figure 3.3.3.3 shows a series of annual length frequency distributions for the period
2000 to 2010. Catch (removals) length compositions are shown for each sex with the
mean catch and landings lengths shown in relation to MLS (25 mm) and 35 mm. In
both sexes the mean sizes have been fairly stable over time and examination of the
tails of the distributions above 35 mm shows no evidence of reductions in relative
numbers of larger animals.

The observation of relatively stable length compositions is further confirmed in the
series of mean sizes of larger Nephrops (>35 mm) in the landings shown in Figure
3.3.3.1 and Table 3.3.3.3. This parameter might be expected to reduce in size if over-
exploitation were taking place but there is no evidence of this. The mean size of
smaller animals (<35 mum) in the catch is also quite stable through time although be-
tween 2008 and 2009 there was a clear increase which may be associated with lower
recruitment than previous years. The mean size in < 35 mm component of the land-
ing appears to be generally lower in 2007-10 when compared to 2003-2006. This ap-
pears to be due to increased retention of small individuals (resulting in a lower
discard rate) rather than a change in the size composition of the catches.

Mean weights in the landings through time are shown in Figure 3.3.3.4 and Table
3.3.3.4 and these show no systematic changes over the time series.
Natural mortality, maturity at age and other biological parameters

Biological parameter values are included in the Stock Annex.

Research vessel data

TV surveys using a stratified random design are available for FU 7 since 1992 (miss-
ing survey in 1996). Underwater television surveys of Nephrops burrow number and
distribution, reduce the problems associated with traditional trawl surveys that arise
from variability in burrow emergence of Nephrops.
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The numbers of valid stations used in the final analysis in each year are shown in Ta-
ble 3.3.3.5. On average, about 65 stations have been considered valid each year. Data
are raised to a stock area of 28153 km? based on the stratification (by sediment type).
General analysis methods for underwater TV survey data are similar for each of the
Scottish surveys, and are described in more detail in the Stock Annex.

The RG noted that the UWTV survey did not cover the stock distribution. The survey
stations are randomly distributed within strata and therefore the actual location of
the survey stations varies from year to year and in some years, particular regions of
the main part of the ground may not be surveyed. There is an additional small patch
of mud to the north of the ground which is not surveyed (due to time constraints and
distance to survey ground) and therefore the bias corrected estimated abundance is
likely to be slightly underestimated by the UWTV survey.

3.3.3.7 Data analyses

Exploratory analyses of survey data

Table 3.3.3.6 shows the basic analysis for the three most recent TV surveys conducted
in FU 7. The table includes estimates of abundance and variability in each of the
strata adopted in the stratified random approach. The ground has a range of mud
types from soft silty clays to coarser sandy muds, the latter predominate. Most of the
variance in the survey is associated with this coarse sediment which surrounds the
main centres of abundance.

Figure 3.3.3.5 shows the distribution of stations in recent TV surveys (2005-2010),
with the size of the symbol reflecting the Nephrops burrow density. Abundance is
generally higher in the soft and intermediate sediments located to the centre and
south east of the ground but in 2007, high densities were also widely recorded in the
coarser sediment of the ground. Table 3.3.3.5 and Figure 3.3.3.6 show the time series
estimated abundance for the TV surveys, with 95% confidence intervals on annual
estimates.

A revised time series of UWTV abundance estimates (corrected for changes in the
camera field of view which had previously gone unnoticed) was presented at
WGNSSK in 2009 and compared with the ‘old” time series. This ‘old’ time series is
not included in the WG report this year.

The use of the UWTV surveys for Nephrops in the provision of advice was extensively
reviewed by WKNEPH (ICES, 2009). A number of potential biases were highlighted
including those due to edge effects, species burrow mis-identification and burrow
occupancy. The cumulative bias correction factor estimated for FU7 was 1.35 mean-
ing that the TV survey is likely to overestimate Nephrops abundance by 35 %.

Final assessment

The underwater TV survey is again presented as the best available information on the
Fladen Ground Nephrops stock. This survey provides a fishery independent estimate
of Nephrops abundance. At present it is not possible to extract any length or age struc-
ture information from the survey, and it therefore only provides information on
abundance over the area of the survey.

The 2010 TV survey data presented at this meeting shows that the abundance is still
at a high level relative to the historical time series although around 25 % lower than
the high values observed in 2007 and 2008.
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3.3.3.8 Historical Stock trends

The TV survey estimates of abundance for Nephrops in the Fladen suggest that the
population has been generally increasing (although fluctuating) over a period of 15
years. The decrease observed in 2009 follows the two highest estimates in 2007 and
2008. The bias adjusted abundance estimates from 2003-2010 are shown in Table
3.3.3.7. The current stock size is estimated to be 5224 million individuals.

Table 3.3.3.7 also shows the estimated harvest ratios over this period. These range
from 4-9% over this period and are all below Fo1. (It is unlikely that prior to 2006, the
estimated harvest ratios are representative of actual harvest ratios due to under-
reporting of landings).

In addition to the discard rate, table 3.3.3.7 also shows the dead discard rate which is
the quantity of dead discards as a proportion (by number) of the removals (landings +
dead discards).

3.3.3.9 Recruitment estimates

Recruitment estimates from surveys are not available for this FU. However, the in-
crease in mean size of small animals <35 mm (i.e a lower proportion of small animals
in this component of the catch) observed in 2009 may be indicative of lower recent
recruitment.

3.3.3.10MSY considerations

A number of potential Fmsey proxies are obtained from the per-recruit analysis for
Nephrops and these are discussed further in Section 1 of the 2010 WG report. The
analysis has been updated this year using 2008-10 catch-at-length data, to account for
the apparent changes in the discard pattern in this fishery. The complete range of the
per-recruit Fmsy proxies is given in the table below and the process for choosing an
appropriate Funsy proxy is described in Section 2.

Fbar(20-40 mm) 1R (%) SPR (%)
WGNSSK 2011 Male Female Male Female Total
Male 0.14 0.09 9.5 403 47.6 433
Fo1 Female | 0.19 0.12 121 32.6 40.0 35.7
Total 0.16 0.10 10.3 37.8 45.2 409
Male 0.28 0.18 16.2 23.6 30.8 26.5
Fimax Female | 0.49 0.32 24.1 135 19.5 16.0
Total 0.33 0.21 18.5 20.0 26.9 22.8
Male 0.18 0.11 114 34.5 419 37.6
Fasuspr Female | 0.24 0.15 144 27.1 34.5 30.1
Total 0.20 0.13 124 31.7 39.1 34.8

The reduction in discard rate results in Fo1 and Fmax occurring at a higher level of fish-
ing mortality and higher harvest rate in the new analysis (maximising yield-per-
recruit NOT catch). (See stock annex for previously estimated values used at
WGNSSK 2010). The small reduction in Fssuspr harvest rates appears to be the result
of a small change in the estimated selection pattern.

For this FU, the absolute density observed on the UWTV survey is low (average of
just over 0.2 m?) suggesting the stock may have low productivity. In addition, the
expansion of the fishery in this area is a relatively recent phenomenon and as a result
the population has not been well-studied and biological parameters are considered
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particularly uncertain. Furthermore, historical harvest ratios in this FU have been
below that equivalent to fishing at Foi. For these reasons, it is suggested that a more
conservative proxy is chosen for Fmsy such as Fo.im).

The new Fmsy proxy harvest ratio is 10.3 % compared to 10.2 % used last year.

The Bsigger point for this FU (bias adjusted lowest observed UWTV abundance) is cal-
culated as 2767 million individuals.

3.3.3.11Short-term forecasts

A landings prediction for 2012 was made for the Fladen Ground (FU7) using the ap-
proach agreed at the Benchmark Workshop and outlined in the Stock Annex. The
table below shows landings predictions at various harvest ratios, including a selec-
tion of those equivalent to the per-recruit reference points discussed in Section 1 of
the 2010 WG report and the harvest ratio in 2011 (assumed equal to the 2010 value).
The landings prediction for 2012 at the Fmsy proxy harvest ratio is 14101 tonnes. There
is no transition stage as the current harvest ratio is actually below that equivalent to
Frnsy.

The inputs to the landings forecast were as follows:
Mean weight in landings (07-09) =27.59 g

Dead discard rate (by number) =5 % (average 08-10)
Survey bias = 1.35.

Fsq = Fao10 = 9.8 %. The most recent year’s harvest ratio is taken as the best estimate of
Faon1 as there is an increasing trend in harvest ratio in the last three years.

Survey Implied fishery
Harvest
rate Index Retained Landings
(adjusted) | number (tonnes)
5.0% 5224 248 6846
8.0% 5224 397 10953
9.0% 5224 447 12322
Faonr 9.8% 5224 486 13403
10.0% 5224 496 13692
Finsy=Fo1(m) 10.3% 5224 511 14101
Fas%spr(T) 12.4% 5224 617 17020
15.0% 5224 744 20537
Finax (1) 18.5% 5224 916 25264
20.0% 5224 993 27383

Four : Harvest ratio equivalent to fishing at a level associated with 10 % of the slope
at the origin on the male or combined sex YPR curve.

Fssuserer) : Harvest ratio equivalent to fishing at a rate which results in male or com-
bined SPR equal to 35% of the unfished level.

Frax ( 1) : Harvest ratio equivalent to fishing at a rate which maximises the male or
combined YPR.
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A discussion of Fmsy reference points for Nephrops is provided in Section 1 of the 2010
WG report.

3.3.3.12Biological Reference points

Biological reference points have not been defined for this stock.

3.3.3.13 Quality of assessment

The length and sex composition of the landings data is considered to be well sam-
pled. Discard sampling has been conducted on a quarterly basis for Scottish Nephrops
trawlers in this fishery since 2000, and is considered to represent the fishery ade-
quately.

The quality of landings (and catch) data is likely to have improve