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Executive Summary

The ICES herring assessment working group (HAWG) met for 7 days in March 2009
to assess the status of 7 herring stocks and 3 sprat stocks. The working group con-
ducted update assessments for North Sea, Western Baltic and West of Scotland her-
ring stocks and for North Sea sprat. Moreover, the group performed an assessment
for Celtic Sea and Division VIIj herring which is presented as an update.

The SSB of North Sea autumn spawning herring in autumn 2008 was estimated at
1.0 million t, and is expected to remain below Bpa (1.3 million t) in 2009. F2.s in 2008
was estimated at 0.24, above the target F2 of 0.14. The year classes since 2002 are es-
timated to be among the weakest since the late 1970s. Best estimates of catches in 2008
were 257 900 t, a decrease from 406 900 t in 2007. The Western Baltic spring spawn-
ing stock’s SSB has been rather stable over the last decade, although the most recent
value is in the lower quartile of all observations. Fishing mortality has also been sta-
ble in the same period but is larger than any proxy of Fmsy. Recruitment has declined
consistently since 2003 and the estimated number of O-ringers in 2008 is the lowest
observed value. The 2003 year class year class has been the largest component of the
SSB for the last three years and has supported the stock during this period. However,
this year class will pass out of the stock in the next two years, whilst its place will be
taken by the sequence of poor year classes: a continuation of the decline in SSB can
therefore be expected in the short and medium term. The Celtic Sea autumn and
winter spawning stock has increased in size and SSB is now above Bpa and mean F2s
has declined to the lowest estimate observed. Catch in 2008/2009 decreased to lowest
in the series (5 800 t). Two strong and two weak year classes have recruited recently.
In recent years the assessment was considered as indicative of trends. In 2009 HAWG
puts forward an analytical assessment for this stock, which is considered by the WG
to be stable enough to provide the basis for advice. West of Scotland autumn span-
wing stock’s SSB (in 2009) is 1.8 times Bim. The stock is currently fluctuating at a low
level and is being exploited close to Fmsy. Recruitment has been low since 1998. Catch in
2008 was 16 000 t, a decrease from 29 000 t in 2007. The WG evaluated the recently
agreed management plan for this stock (slightly changed from the proposed plan)
and found no substantive differences from the earlier evaluations of medium term
risks of SSB<Blim, indicating that advice could be based on the agreed plan. West
of Ireland (Division VIaS and VIIb,c) autumn- and winter/spring-spawning stock
cannot be assessed analytically because no tuning data are available. However, there
are indications that the stock is at a historically low level. Though current levels of
SSB and F are not precisely known, there are no sign of stock recovery. Catch in 2008
was 13300 t, a decrease from 18 000 t in 2007. Irish Sea autumn spawning herring
SSB has been relatively stable for the last 10 years, and fishing mortality does not ap-
pear to be increasing above the recent average. Catches (4 900 t in 2008) have been
close to TAC level in recent years and the main fishing activity has not varied consid-
erably. An increase in effort on the Mourne spawning component has been noted in
the past three years. There is some evidence of increased recruitment in the stock in
most recent years. Catches of the Clyde spring spawning stock were 676 t in 2008,
but no information is available to perform an assessment.

Survey trends indicate that the stock size of North Sea Sprat has varied around an
average level with no trend. There is no analytical assessment for this stock. The re-
cruits account for a large proportion of the stock, and the fishery in a given year is
very dependent on that year’s incoming year class. The state of the stock is uncertain,
and catches in 2008 were 61 100 t, declining from 81 000 t in 2007. The new data avail-
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able for sprat in Division IIla were too sparse to perform an assessment. The total
landings decreased from 15 700 t in 2007 to 9 100 t in 2008. Sprat in VIId,e catch was
somewhat higher than the recent average (3 300 t in 2008). No assessment of this
stock was possible.

The group answered one ad hoc request, for updated advice for western Baltic spring
spawning herring

The working group also commented on the quality and availability of data, the prob-
lems with estimating the amounts of discarded fish, the use of the data system IN-
TERCATCH, changes in mean weights of the stocks considered by the group and
recent meetings and reports of relevance to HAWG.
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Terms of Reference
2008/2/ACOMO03

The Herring Assessment Working Group for the Area

South of 62°N [HAWG] (Co-Chairs: Tomas Grohsler, Germany and Maurice Clarke,
Ireland) will meet at ICES Headquarters, 17-25 March 2009 to:

a) compile the catch data of North Sea and Western Baltic herring on 17-18

March

b) address generic ToRs for Fish Stock Assessment Working Groups 19-25
March (see table below).

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.

Fish Stock Name Stock Co- | Assesss. Assess. Advice

Stock ord. Coord. 1 Coord. 1

her-3a22 Herring in Division IIla and Subdivi- Denmark Germany Denmark Advice
sions 22-24 (Western Baltic Spring
spawners)

her-47d3 Herring in Subarea IV and Division Illa | Germany NL UK (Scot- Advice
and VIId (North Sea Autumn spawners) land)

her-irls Herring in Division VIla South of 52° Ireland Ireland Same
30" N and VIIg,h,jk (Celtic Sea and advice

as last
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South of Ireland) year
her-irlw Herring in Divisions Vla (South) and Ireland Ireland Same
VIIb,c advice
as last
year
her-nirs Herring in Division VIIa North of 52° UK (North- | UK (North- Same
30" N (Irish Sea) ernIreland) | ernIreland) advice
as last
year
her-vian Herring in Division VIa (North) UK (Scot- UKS Advice
land)
spr-nsea Sprat in Subarea IV (North Sea) Denmark Denmark Norway Advice

HAWG will report by 30 March 2009 for the attention of ACOM.

Working Group’s response to ad hoc requests

1.3.1

EU Baltic Pelagic HCR Special request

a) For WBSS herring advice provided in 2008 on the request EC-DG FISH 27.03.2007-021
should be updated as necessary.

b) Following recommendations in this advice, results from the benchmark assessment car-

ried out in March 2008 should be taken into account and advice management options be

developed in light of the multi-fleet fisheries on this stock.

¢) Inaddition, mixing with NSAS herring in Illa should be taken into account

d) Advice should be provided for a fixed allocation of catch options between Div. I1la and SD
22-24.

Response

Advice

— An option realizing the advised HCR in 2008 has been included as a sce-
nario in the Western Baltic spring spawning herring (WBSS) advice for
2010 according to the following rule:

— Results from the benchmark assessment carried out in March 2008 have
been taken into account in the advice. Like earlier years, advice options are

for 2010

- Target fishing mortality is 0.25,
- This results in a TAC (Illa + SD 22-24) change larger than 15%, thus

the TAC change was restricted to + 15% (**value**).

The resulting SSB in 2011 is indicated to be below Btrig [C] 110 000 t

therefore this option was not used as a basis for advice.

routinely given in light of the multi-fleet fisheries:
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North Sea Fleet A | Directed herring fisheries with purse-seiners and trawlers.
Bycatches in industrial fisheries by Norway are included.

Fleet B | Herring taken as bycatch under EU regulations.

Division Illa Fleet C | Directed herring fisheries with purse-seiners and trawlers

Fleet D | Bycatches of herring caught in the small-mesh fisheries

Subdivision 22- | Fleet F | All herring fisheries in Subdivisions 22-24
24

— In addition, mixing with the North Sea Autumn Spawning (NSAS) herring
in Illa is routinely taken into account. For 2009, the expected catch of WBSS
in IIla was calculated assuming the same WBSS proportions in the catch of
each fleet in 2009 as that in 2008 neglecting the small amount of about 120 t
WBSS taken in Division IVaE by the A-fleet.

Allocating catches between areas

— The ICES advice for the area is used in a TAC management system divid-
ing Division Illa from SD 22-24. The ICES short-term forecast assumes a
ratio of catches over the two management areas based on recent landings.
For the 2010 advice, based on the 2008 catches, a 47 : 53 ratio between Illa :
SD 22-24 catches is used. The historical allocation pattern is close to 50/50
between Division Illa and SD 22-24 as a result of informal allocation.

Considering the spatial distribution of the different life-stages over the seasons,
ICES recommends that a specific rule be incorporated in the management plan for
WBSS determining a fixed allocation. Other way round... The allocation of the
TACs between the two areas should match the one used in the ICES forecast... Us-
ing a different allocation corrupts the power of the prediction of the forecast.

Source of information

ICES 2008. Report of the Workshop on Herring Management Plans (WKHMP), 4-8
February, ICES Headquarters Copenhagen. ICES CM 2008/ACOM: 27. 2 pp.

Reviews of groups or work important for the WG

HAWG was briefed throughout the meeting about other groups and projects that
were of relevance to their work. Some of these briefings and/or groups are described
below.

1.4.1 Meeting of the Chairs of Assessment Related Expert Groups
[WGCHAIRS]

HAWG was informed about the WGCHAIRS meeting in January 2009. The presenta-
tion focused on the following main outcome relevant for HAWG:

Reviews of EG reports: There is still a need to clarify the role of reviewers for stock
assessment updates. The reviewers only need to determine that the assessment fol-
lows the rules given in the stock annex. The reviews should not act like a benchmark.
There is a need to “caveat” reviews that are appended to WG reports to indicate that
they are constructive feedback from peers, but that they are not necessarily superior
to the Expert Group in terms of insights or validity.
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Draft Advice: According to Council decision, it is the responsibility of ADGs to draft
advice in order to facilitate integration. However, EG ToRs should be constructed to
respond to requests for advice. If EGs prepare concise and focused text, tabular ma-
terial, and figures that respond to ToRs, their work will have a clear impact on ad-
vice. Information like: Impact of fisheries on the ecosystems, Regulations and their
effects, Changes in fishing technology and fishing patterns, Impact of the environ-
ment on the fish stock etc. should only be given in the advice, when any of this in-
formation was used in the assessment. A new SUBFORMAT for 2010 or later is
proposed and under discussion.

Enhanced Integration and the ecosystem approach: Benchmark workshops are a
mechanism to enhance integration and the ecosystem approach. EGs are asked to
provide a list of stocks to be benchmarked in 2010, including a list of the criteria set
up by the Benchmark Workshop Planning Group (PGBWK) (ICES CM
2008/ACOM:62). Regional ecosystem descriptions should be maintained even if this
needs to be done ad hoc in 2009. They should be taken into account in future advice
to the extent this is scientifically justified.

Working documents: An archiving system for these documents would be good, this
works on SharePoint. The ICES Secretariat is looking at a way to keep up a longer
time period for availability of these documents.

Planning Group on Commercial Catch, Discards and Biological Sampling
(PGCCDBS): HAWG is asked to nominate one contact person, which should

- compile data issues addressed during our meeting that could possibly com-
promise the quality of the assessment,

- be responsible for communicating this message to relevant groups that deal
with data collection (RCM & PGCCDBS) personally or through the ICES secre-
tariat.

This would also mean that the nominated member should/has to participate in all
relevant data collection meetings (RCM & PGCCDBS).

1.4.2 Planning Group of International Pelagic Surveys [PGIPS]

The Planning Group for Pelagic Surveys (PGIPS, formerly PGHERS) has met in
January 2009 (ICES 2009/LRC:02) to co-ordinate acoustic and larvae surveys in the
North Sea, the Malin Shelf and the Western Baltic; to combine recent survey results
for assessment purposes and to elucidate parameters influencing these calculations.

Review of larvae surveys in 2008/2009: Six survey metiers were covered in the North
Sea. Larvae abundance has increased in all observed areas, with the exception of the
Buchan area. The Multiplicative Larval Abundance Index indicates that the SSB has
increased compared to last year.

Workshop on the Identification of clupeid larvae (WKIDCL): A workshop should
take place in Hamburg, Germany, from 1-3 September 2009 to review available in-
formation on the identification of clupeid fish larvae; to identify sources of misidenti-
fication of clupeid larvae and to establish an agreed identification key for participants
in clupeid larvae surveys, e.g. for the IHLS in the North Sea, the Irish Sea, the IBTS
(MIK index), the Riigen HLS and the Norwegian Spring Spawning herring larvae
surveys.

North Sea, West of Scotland and Malin Shelf summer acoustic surveys in 2008:
Eight acoustic surveys were carried out during late June and July 2008 covering the
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North Sea, West of Scotland and the Malin Shelf area. The estimate of North Sea au-
tumn spawning herring spawning stock is at 1.8 million tonnes. This is slightly
higher than the previous year (1.2 million tonnes). The West of Scotland estimates of
SSB are 788 000 tonnes. This is the second highest estimate in the time series. The sur-
vey did not detect many immature fish this year.

For the first time, a synoptic survey of what is currently considered the Malin Shelf
population of herring was carried out. This provided an estimate comprising four
stocks to the west of the British Isles: the West of Scotland herring stock in Division
VIaN; the Clyde stock; the stock in Division VIaS and VIIb, c and the Irish Sea stock.
The Malin Shelf estimate of SSB was 826 000 tonnes and is largely dominated by the
west of Scotland estimate.

Sprat: In most recent years, there is a downward trend in North Sea sprat. In 2008,
the total biomass was estimates to 270 000 tonnes, which is a reduction by 25 % when
compared to last year. The majority of the stock consists of mature fish. The sprat
stock is dominated by 1- and 2-year old fish representing more than 95 % of the bio-
mass.

In Division Illa, sprat was abundant in the Kattegat only. No sprat was observed in
the Skagerrak area. The biomass has significantly decreased to 12 000 tonnes.

Western Baltic acoustic surveys in 2008: A joint German-Danish acoustic survey was
carried in the Western Baltic in October 2008. The estimate of Western Baltic spring
spawning herring is about 124 000 tonnes in Subdivisions 22-24 and is dominated by
young herring as in former years. The present overall estimates are low both in terms
of abundance and biomass, when compared to the long term mean. The estimated
total sprat stock is around 60 000 tonnes and indications are found for a weak upcom-
ing year class.

1.4.3 Work on Multi-annual Management of pelagic stocks in the Baltic
[WKMAMPEL]

The ICES Workshop on Multi-annual management of Pelagic Fish Stocks in the Baltic
[WKMAMPEL] met in February 2009 in response to an EC request to develop a
multi-annual plan for the management of the pelagic fish stocks in the Baltic Sea. The
Western Baltic Spring Spawning, and specifically the fishery on this stock in SD 22-24
was considered as part of this process.

Management plans for this stock have previously been examined by the WKHMP
working group in February 2008. These simulations suggested that a target F (“A”
parameter in a harvest control rule) should be set no higher than 0.25. Exploration of
different juvenile selection patterns indicated that at high fishing mortalities the pro-
portion of simulations falling below Bim increased with increasing juvenile selection.
Limitations on the year-to-year variation in TAC (“B” parameter) were recommended
to be 15%. WKHMP was unable to make a specific recommendation on the level of
the trigger biomass (“C” parameter).

These evaluations were based on population parameters from the 2007 stock assess-
ment. The stock was the subject of a benchmark assessment in March 2008, which
improved the quality of the assessment, although the overall perception of the devel-
opment of the stock changed little. Work performed by ICES in August 2008 updated
the results of WKHMP to incorporate the results of the benchmark assessment. The
new simulations differed little from those presented in WKHMP and ICES concluded
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that the conclusions drawn by WKHMP were not changed by the benchmark assess-
ment process.

Both WKHMP and WKMAMPEL highlighted several concerns about the appropri-
ateness of the tools employed to assess the proposed management plans, noting the
inherent complexity of the Western Baltic Spring Spawning population and associ-
ated fishery. WKHMP and WKMAMPEL recommended that further work be per-
formed to develop tools appropriate for this system. Work is currently ongoing,
through the “JAKFISH” and “GAP” EU projects, to develop such tools. This work is
expected to run for the duration of the JAKFISH project (until 2011). Additionally,
careful scientific evaluations by the ICES quality assurance system and by the ICES
Advisory Committee will be required. It is therefore expected that it will take at least
1-2 years before such work could be completed and implemented.

1.4.4 Linking Herring 2009 [ICES/PICES/GLOBEC sponsored symposium]

The Linking Herring symposium was organized to link our understanding of herring
biology, population dynamics and exploitation in the context of ecosystem complex-
ity. It is beyond argument that herring play a pivotal role in shaping the structure
and dynamics of many boreal continental-shelf ecosystems. Thus, in moving to an
ecosystem approach to fisheries management, the time seemed right for ICES to hold
another herring symposium. Since the last ICES symposia on herring in the 1960s
(ICES Herring Symposium, 1961; Biology of Early Stages and Recruitment Mecha-
nisms of Herring, 1968), many of the former paradigms have been rejected and sub-
stantial progress has been made by striking out along new avenues. The symposium
covered new research from both the ICES and PICES community.

The symposium took place from the 26th to the 29th August 2008, at the National
University of Ireland, Galway, Ireland. The conference was co-sponsored by Marine
Institute (Ireland), Institute of Marine Research (Norway), ICES, the Irish Tourist
Board, PICES and Wageningen IMARES (The Netherlands) and supported by
GLOBEC. In total there were 80 presentations, 64 oral and 16 posters. These studied
the Atlantic (NE and NW), Pacific (NE and NW), Baltic and Arctic herrings. Dele-
gates, numbering 100 in total, attended from Ireland, UK, Norway, Denmark, Italy,
France, the Netherlands, Germany, Canada, USA, Russia, Latvia, Iceland and Poland.
The local organisation was lead by Maurice Clarke (Marine Institute) and Patricia
Walsh (National University of Ireland, Galway).

According to expectations, Linking Herring was an exciting symposium that success-
fully described the state of the art in herring science and management. However, it
showed that there are still huge challenges ahead, particularly in understanding the
role of herring within the ecosystem approach and how to translate this into actual
management measures. With herring, fixed rules appear to be few, and any current
paradigm is likely to shift in future. Exploiting herring in a sustainable manner may
never be possible as its populations naturally come and go, even without exploita-
tion. The example of Norwegian spring-spawning herring shows us that the choices
of individuals belonging to a highly plastic species results in populations that adapt
and vary over time. Our most important task is to ensure that any assumptions un-
derlying the management advice reflect this feature of plasticity, even if we don’t un-
derstand its genetic and phenotypic origin completely.
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1.4.5 Study Group on the Evaluation of Assessment and Management
Strategies of the Western Herring Stocks [SGHERWAY]

The ICES Study Group on the evaluation of assessment and management strategies
of the western herring stocks [SGHERWAY] met in early December 2008 to consider
issues surrounding the assessment and management of the herring stocks to the west
of the British Isles.

SGHERWAY arose out of the EU funded project WESTHER which evaluated the un-
certain stock identity of herring stocks to the west of the British Isles. Its results sug-
gested a rearrangement of the stocks as they are currently assessed. SGHERWAY
recognises the need to provide sound management advice for the western herring
areas, and in particular the importance of ensuring as far as possible that there is no
depletion of local components. Currently it is unclear what management regime
would provide the most cost effective method for successful management and what
data would be needed to support this management.

SGHERWAY considered that it is necessary to move towards management for this
area through a series of iterations involving the following steps: (I) Investigation of a
combined assessment of the three currently assessed stocks, VIaN, VIaS/VIIbc and
VIlaN (to be called the Malin Shelf stock), including an investigation of the utility of a
combined acoustic survey; (II) Examination of alternative management strategies
based on their ability to deliver protection to local populations and provide cost effec-
tive information applicable for management of the new proposed stock unit of her-
ring to the west of the British Isles (Malin Shelf); (III) Amendment of existing, or
development of new, cost effective assessment and data collection schemes which
will be required to support this management.

In December 2008, SGHERWAY was able to address the first of the two steps above.
During the meeting the majority of the data required to perform a combined assess-
ment of the three herring stocks were compiled and a combined assessment carried
out using FLICA with the VIaN survey as the tuning index. This combined assess-
ment gave a lower catchability than the current VIaN assessment, suggesting that the
inclusion of additional catch from the VIaS/VIIb ¢ and VIIaN stocks was an im-
provement. However, the retrospective pattern was very poor. This may be as a re-
sult of the partial coverage of the single tuning index used. In most years this survey
does not extend as far as VIaS/VIIbc or VIIaN. Another possibility is that the selection
pattern assumed for the fishery may not represent the combined fishery. The devel-
opment of a time series of a synoptic acoustic survey of the Malin and Hebrides shelf
areas will enable survey coverage to be extended to the whole sea area in which mix-
ing of the various western herring stocks is thought to occur, and a more apposite
tuning index to be developed. The first such synoptic survey was carried out in 2008.
The area was surveyed in June/July 2008 by vessels from Scotland, Northern Ireland
and the Republic of Ireland. The three survey estimates were combined in the same
manner as the surveys in the North Sea. The Malin Shelf estimate of SSB was 826,000
tonnes and 4,007 million fish. This is largely dominated by the VIaN estimate.

A previously defined model was available to suffice as a good starting point to
evaluate alternative management strategies for the metapopulations west of the Brit-
ish Isles. The simulations were run under a number of F and mixing settings. The
model supplied allowed the study of some aspects of the dynamics of a fishery oper-
ating on mixed populations. In particular, the model allowed investigation of the ef-
fects of a sudden increase in catchability in one of the populations. However, shifts in
fishing effort which should have an impact on all populations caught were not inves-
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tigated. To be fully able to evaluate alternative management strategies for herring
stocks west of the British Isles, it is recommended to adapt the model setup to coin-
cide more with reality. Therefore, the model should be adjusted to a year-by-year
evaluation platform, where management rules can be incorporated and fed back into
the biological part of the model as well.

1.4.6 Planning Group on Commercial Catch, Discards and biological Sam-
pling [PGCCDBS]

Contact persons as link between AWG and PGCCDBS

PGCCDBS considered that the system of contact persons providing a link between
ICES stock assessment Working Groups and PGCCDBS was insufficiently developed
in 2008 to evaluate the success of this initiative. Furthermore, there did not appear to
be a well-defined protocol for contacts officers to provide feedback from AWGs (as-
sessment working groups). The PGCCDBS defined a suitable contact person profile
to be:

e An active member of the relevant assessment group and the benchmark WKs
related to the AWG stocks

e A participant of PGCCDBS or close contact with an attendee of that group.

e A participant of relevant regional coordinating meeting (RCM) or close con-
tact with attendee of that group.

In order for the contact person to function effectively, PGCCDBS envisaged that the
role should include the following tasks;

e Contact all stock coordinators (and assessors) that the HAWG represents in
order to identify issues relevant to PGCCDBS.

e Ensure that all issues relevant to PGCCDBS and RCM'’s are entered in the ta-
ble - “Stock Data Problems Relevant to Data Collection” (see below text table)
and that this is included in the report of the AWG.

e In completing the form, the contact person should, where possible, indicate
the course of action that they feel is required in order to address the issues
identified.

e Provide feedback from PGCCDBS and RCMs to HAWG.

HAWG 2009 appointed Lotte Worsge Clausen (DTU Aqua) as contact person for the
PGCCDBS.

Quality Assurance Framework (QAF)

The development of a Quality Assurance Framework (QAF) and associated data
catalogue to strengthen link between AWGs and PGCCDBS by automating the
reporting of data usage by the AWGs, reducing demands on already reduced WG
time was continued. The ICES AMAWGC meeting in 2008 supported the devel-
opment of a data catalogue to manage sampling meta-information so that the
sampling summaries can be generated automatically. This should, at the same
time, also suit the needs of STECF-SGRN when evaluating the compliance of
Member States with the DCR (data collection regulation) and their National Pro-
grammes. The PGCCDBS worked on the outline of such a catalogue intersession-
ally and a first draft was presented at the meeting in March 2009. The
implementation of the catalogue is planned to be tested by table templates which
are to be supplied to selected stock coordinators.

Consequence of the new DCF sampling schemes
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PGCCDBS recommended that Member States evaluate potential changes to the conti-
nuity of their stock assessment fishery data sets caused by the new DCF sampling
schemes from 2009 onwards. A suitable approach could be developed around the
framework for bias and precision evaluation developed by WKACCU and COST.

The evaluations should be supplied to ICES stock managers when Member States
provide national assessment data for 2009, so that the assessment Working Groups
can be made aware of features of the data that could explain unusual assessment
model results, or to allow them to carry out sensitivity tests.

One of the new subjects within the current DCF is the obligation for MS to collect
data for a list of ecosystem indicators. This list encompasses indicators like e.g. mean
maximum length of the fish, distribution of fishing activities and discard rates of
commercially exploited species (2008/949/EC, Appendix XIII). For the latter,
PGCCDBS received a request from DG MARE, via ICES, to explain the process of
building up a time series for this indicator.

PGCCDBS recommended that an additional Term of Reference should be provided to
ICES stock assessment Working Groups from 2010 onwards to report on the impact
of the new DCF sampling requirements on the quality and continuity of data sets
used for assessments.

1.4.7 FRS project on factors affecting overwinter survival of larvae in the
northern North Sea

The North Sea herring stock has experienced a succession of poor recruitments by the
2002, 2003, 2004, 2005, 2006 and 2007 year classes — amongst the lowest since the col-
lapse of the stock during the mid-1970s. This has occurred despite the presence of the
highest spawning-stock biomass (SSB) since 1973. In more recent years (2005-2007),
the SSB has begun to decline, and fishers, managers and scientists have expressed
concern for the future state of the herring stock. As a consequence, ICES advised
large cuts in total allowable catches. ICES also convened the Study Group on Re-
cruitment Variability in North Sea Planktivorous Fish (SGRECVAP), which met in
January 2006 and May 2007 to consider the possible causes of the recruitment failure.

The SGRECVAP (ICES 2006a) found little or no evidence of impaired egg production
by herring, or egg hatching success, from 2002 onwards. However, there was clear
evidence of a large increase in mortality between the early larval phase (Septem-
ber/October), and the late larval phase (February the following year). The SG also
noted that a similar phenomenon appeared to have occurred during the development
of year classes 1988, 1989 and 1990, when the spawning biomass was also close to the
recent historical maximum.

The 2006 SG noted evidence for significant changes in the transport of larvae, and in
the plankton community of the North Sea, correlated with warming of the region es-
pecially since 2001. In 2007 the SG determined that hydrographic changes in the
North Sea may have resulted in changes in frontal development and it is conceivable
that these factors could have affected the feeding conditions of herring larvae and
hence their growth and survival. The 2007 SG also determined that the timing of the
changes in the plankton community was similar to those in the recruitment/survival
patterns of the herring larvae (i.e., the late 1980s and around 2000).

In a search for evidence to support the empirical relationships between plankton and
herring larvae survival noted by the SG, we examined the archived collections of lar-
val herring from the Scottish MIKT surveys in the north-western North Sea which are
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carried out in February each year. Specimens from surveys between 1995 and 2007
collected in a standard sampling area off the east coast of Scotland were dissected to
expose the gut contents, which were identified and enumerated.

Alongside the gut contents analysis, results from a bio-physical model were used to
simulate year-to-year changes in the transport of herring larvae produced in Septem-
ber at spawning grounds around Orkney, Shetland and off the east coast of Scotland,
to the sampling area in February of the following year. Using these results we were
able to estimate the survival of the population of larvae in the February sampling
area during their over-winter drift period.

The composition of the gut contents of larvae indicated which plankton species were
being eaten immediately prior to capture in February each year. The copepods Para-
calanus sp. and Pseudocalanus sp. were consistently important components of the diet,
but there were no clear trends in diet composition that could be related to survival.

Plankton abundance in the water, estimated from monitoring data collected weekly
off Stonehaven on the east coast of Scotland, showed marked trends in species com-
position, but these were not obviously related to the diet of the herring larvae.

Two intestinal parasites were found in the gut contents of the larvae. One (larvae of a
tetraphyllidean cestode) was a benign parasite that is progressively accumulated
with feeding but is relatively harmless to the larvae. We deduced that we can use the
incidence of this parasite as an index of the cumulative feeding history of the larvae.
We found that the prevalence of tetraphyllideans in the gut contents varied signifi-
cantly between years and was positively correlated with feeding success. High feed-
ing success, indicated by high prevalence of tetraphyllideans, influenced survival by
offsetting the effect of the second parasite type. We conclude that variability in cumu-
lative food intake over the life span up to February is a significant determinant of
variability in survival.

The other parasite (a digenean trematode species) is also obtained from eating in-
fected plankton, but is harmful to the larvae. In years when tetraphyllideans were
rare in the gut contents, indicating poor feeding conditions, there was a negative rela-
tionship between the more harmful digenean parasite and survival. We conclude that
the benefits of good feeding conditions outweigh the detrimental effects of the dige-
nean parasite on survival. However, when feeding conditions are poor, incidence of
the digenean parasite further exacerbates the impact on survival.

Our data indicate that the survival of herring larvae in the north-western North Sea
has increased since 2004, in marked contrast to the well documented continued de-
cline in survival in the North Sea as a whole. Hence, the overall decline in North Sea
herring recruitment must be caused by factors which are primarily operating in the
central or southern North Sea, not in the northern North Sea. Our results attribute the
improved survival in the north-western North Sea to increased food consumption,
presumably due to improved plankton abundance. However, we cannot use our re-
sults to say that, conversely, the impaired survival in other parts of the North Sea
must be necessarily due to poor feeding conditions. We recommend a similar study
on archived samples of herring larvae from the surveys in the central and southern
North Sea.
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Commercial catch data collation, sampling, and terminology

1.5.1 Commercial catch and sampling: data collation and handling

Input spreadsheet and initial data processing

Since 1999 (catch data 1998), the working group members have used a spreadsheet to
provide all necessary landing and sampling data. The current version used for report-
ing the 2008 catch data was v1.6.4. These data were then further processed with the
SALLOC-application (Patterson, 1998). This program gives the needed standard out-
puts on sampling status and biological parameters. It also clearly documents any de-
cisions made by the species co-ordinators for filling in missing data and raising the
catch information of one nation/quarter/area with information from another data set.
This allows recalculation of data in the future, or storage and analyses in other tools
like InterCatch (see section 1.5.4), choosing the same (subjective) decisions currently
made by the WG. Ideally, all data for the various areas should be provided on the
standard spreadsheet and processed similarly, resulting in a single output file for all
stocks covered by this working group. National catch data submission was due to 23
February 2009. Some nations failed to deliver their data in time, but provided them
the week after. All but one nation submitted catch and sampling data via the official
exchange spreadsheets, and some of them loaded data into the InterCatch database.

More information on data handling transparency, data archiving and the current
methods for compiling fisheries assessment data are given in the stock annex 3. To
facilitate a long-term data storage, the group stores all relevant catch and sampling
data in a separate “archive” folder on the ICES network, which is updated annually.
This collection is supposed to be kept confidential as it will contain data on misre-
porting and unallocated catches, and will be available for WG members on request.
Table 1.5.1 gives an overview of data available at present, and the source of the data.
Members are encouraged to use the latest-version input spreadsheets if the re-
entering of catch data is required. Figure 1.5.1 shows the separation of areas applied
to data in the archive.

1.5.2 Sampling

Quality of sampling for the whole area

The level of catch sampling by area is given in the table below for all herring stocks
covered by HAWG (in terms of fraction of catch sampled and number of age readings
per 1000 t catch). There is considerable variation between areas. Further details of the
sampling quality can be found by stock in the respective sections in the report.
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Official Sampled Age Age readings

Area catch (t) catch (t) readings per 1000 t
IVa(E) 19462 16854 370 19
IVa(W) 124563 106188 5553 45
IVb 57362 31261 1213 21
Ve 2087 185 75 36
VIId 24422 18616 1452 59
VIIa(N) 4895 4895 938 192
VIa(N) 25216 9837 757 30
IIa 38200 38200 7499 196
Celtic Sea, VIJj 5794 5794 3779 652

VIaS, VIIb,c 10237 10237 3653 353

The EU sampling regime

HAWG has recommended for years that sampling of commercial catches should be
improved for most of the stocks. The EU directive for the collection of fisheries data
was implemented in 2002 for all EU member states (Commission Regulation
1639/2001). The provisions in the “data directive” define specific sampling levels per
1000 tons catch. The definitions applicable for herring and the area covered by
HAWG are given below:

AREA SAMPLING LEVEL PER 1000 t CATCH
Baltic area (IIIa (S) and IIIb-c) 1 sample of which 100 fish measured and 50 aged
Skagerrak (IIa (N)) 1 sample 100 fish measured 100 aged
North Sea (IV and VIId): 1 sample 50 fish measured 25 aged
NE Atlantic and Western Channel ICES 1 sample 50 fish measured 25 aged
sub-areas II, V, VI, VII (excluding d) VIII,

IX, X, XII, XIV

There are some exemptions to the above mentioned sampling rules if e.g. landings of
a specific EU member states are less than 5 % of the total EU-quota for that particular
species.

The process of setting up bilateral agreements for sampling landings into foreign
ports started in 2005. However, there is scope for improvement, and more of these
agreements have to be negotiated, especially between EU and non-EU countries, to
reach a sufficient sampling coverage of these landings. Besides of this, HAWG notes
the absence of formal agreements or procedures on the exchange of data collected
from samples from foreign vessels landing into different states. HAWG decided that
in the absence of guidance, this should be resolved on a case by case basis, but pre-
ferred to receive guidance from PGCCDBS (see also Sec. 1.4.6).

Given the diversity of the fleets harvesting most stocks assessed by HAWG, an ap-
propriate spread of sampling effort over the different metiers is more important to
the quality of catch at age data than a sufficient overall sampling level. The WG there-
fore recommends that all metiers with substantial catch should be sampled (includ-
ing by-catches in the industrial fisheries), that catches landed abroad should be
sampled, and information on these samples should be made available to the national
laboratories.
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1.5.3 Terminology

The WG noted that the use of “age”, “winter rings” and “rings” still causes confusion
outside the group (and sometimes even among WG members). The WG tries to avoid
this by consequently using “rings” or “ringers” instead of “age” throughout the re-
port. It should be observed that, for autumn spawning stocks, there is a difference of
one year between “age” and “rings”. Further elaboration on the rationale behind this
can be found in the Stock Annex 3.

1.5.4 Intercatch

InterCatch is a web-based system for handling fish stock assessment data. National fish stock
catches are imported to InterCatch. Stock coordinators then allocate sampled catches to un-
sampled catches, aggregate to stock level and download the output. The InterCatch stock out-
put can then be used as input for the assessment models." Stock coordinators used
InterCatch for the first time at the 2007 Herring Assessment Working Group. Com-
parisons between InterCatch and conventional used systems (e.g., Salloc and spread-
sheets) were carried out annually since 2007. For the most recent year, the maximum
discrepancies between the systems are presented in Table 1.5.2. These are in general
very small. However, at the area level, some year-classes show much larger vari-
ances. The reasons for these discrepancies have to be elucidated in more detail during
an intersessional cooperation between stock-coordinators and ICES InterCatch team.

In principle, the stock coordinators found that InterCatch is a helpful tool that it has
the potential to reduce errors and work load of the stock coordinators. Many im-
provements have been implemented. However, in terms of practical use, there are
still problems. The output files from InterCatch still not do supply the WG with the
same information as the conventional systems. Especially for the WBSS and NSAS
there is no information on CATON and CANUM for Div. Illa available. Conse-
quently, InterCatch could not be used for the stocks in the Baltic Sea. InterCatch can
not be used solely unless this output is produced. Thus the system is regarded as an
additional back-up and archiving system, which implies an extra workload for Stock-
coordinators and data submitters. This may sum to several men-weeks a year.

Methods Used

1.6.1 ICA

“Integrated Catch-at-age Analysis” (ICA: Patterson, 1998; Needle, 2000) combines a
statistical separable model of fishing mortality for recent years with a conventional
VPA for the more distant past. Population estimates are tuned by abundance or
CPUE indices from commercial fisheries or research-vessel surveys, which may be
age-structured or not as required. ICA is run using FLICA which performed the same
analysis as the original version but from an FLR platform (Fisheries Library in R).
FLICA was used to assess all herring stocks in HAWG with the exception of herring
in VIaS and VIIb,c.

1.6.2 FLXSA and FLICA [recent developments of XSA and ICA in R]

The FLR (Fisheries Library in R) system (www .flr-project.org) is an attempt to im-
plement a framework for modelling integrated fisheries systems including popula-
tion dynamics, fleet behaviour, stock assessment and management objectives. The
stock assessment tools in FLR can also be used on their own in the WG context. The
combination of the statistical and graphical tools in R with the stock assessment aids
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the exploration of input data and results. Last year’s assessment, the FLICA package
was adjusted to provide raw parameter estimates together with the variance-
covariance matrix as standard output from ICA. With this information, the standard
diagnostics of ICA were replaced with diagnostics generated within FLR. The WG
decided to show results of catchability models and regression residuals as they are
actually fitted. Thus, observed indices are treated as dependent variables and VPA
estimates of SS5B or numbers at age are considered predictor variables. This enhances
the visual judgment of the quality of model fit, even though the nature of the data
would suggest a reversal of predictor and dependent variables. It may be sensible to
take this into account in the way the catchability models are fitted, but this would
require changes in the ICA code itself. In addition, a Q-Q plot to show the distribu-
tion of the log residuals as compared to a normal distribution was added to the diag-
nostics output.

This year new diagnostic plots were developed. In particular, plots showing the con-
tribution to the sum of squares (S5Q) of the tuning indices and the catch by age, year
and cohort provide a detailed representation of how the model is fitting the data.

1.6.3 MFSP, MSYPR and MFDP

Short-term predictions for the North Sea used MFSP / MSYPR that was developed
three years ago in the HAWG (Skagen; WD to HAWG 2003). Other short-term predic-
tions were carried out using the MFDP v.1a software.

1.6.4 STPR used for medium term projections NS herring and Vla (north)
herring

Medium term projections were performed with the STPR3 software, supplemented
with a version (53S) made to ease screening over ranges of model parameter choices.
The software documentation is available from ICES or as a report (Skagen, 2003). The
simulation framework covers alternative scenarios for future recruitment, weight and
maturity at age, assessment error, discarding and other unaccounted mortality. The
harvest rules can be examined with respect to error in future assessments by assum-
ing that the stock numbers at age, and hence the SSB on which managers make their
decisions, deviates from the real state of the stock. STPR3 does this by a simple sto-
chastic multiplier on the stock numbers as seen by decision makers. Likewise, dis-
crepancy between the decided TAC and the catch actually taken is simulated by a
common implementation multiplier. This may account for bias due to misreporting
etc. Uncertainty due to measurement (i.e. sampling of the catch derivation of CPUE)
estimation within the assessment process, model mis-specification and implementa-
tion error were not explicitly modelled but assigned a combined assessment error.
However, varying feedback between the assessment process and the management
decision making process was not included. Feedback can cause bias in the assessment
to affect the management and thus the stock which in turn affects bias in the assess-
ment.

The simple approach in STPR allows for some evaluation of the robustness of a har-
vest rule to such errors, but does not pretend to foresee how these errors will appear
in the future. However, to be feasible, one would assume that the harvest rule still
should lead to a precautionary management if these errors have an order of magni-
tude that has been experienced in the past. It may be noted that previous implemen-
tation error that has not been accounted for, although it will have influenced the
perception of the stock in the past. Hence, implementation error should only cover
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cases where it may be different from what it was in the past or already documented
and explicitly included in past data.

1.6.5 Management simulations

F-PRESS (Fisheries Projection and Evaluation by Stochastic Simulation) is a stochastic
simulation tool which can be used to develop probabilistic assessment advice or to
evaluate management strategies and harvest control rules (HCRs). F-PRESS is written
and runs in R and is designed to be easy to edit by end users to suit their require-
ments. A description of this tool can be found in the SGMAS report (ICES CM 2006,
ACFM:15). Preliminary simulations for Celtic Sea herring were carried out using this
tool. These simulations were used to test the medium term behaviour of the stock in a
stochastic framework, assuming a range of constant catch strategies.

1.6.6 Separable VPA

In situations where no tuning data exist, the WG uses separable VPA, implemented
in the Lowestoft Package (Darby and Flatman, 1994). This is a VPA that assumes that
fishing mortality can be separated into year and age effects. HAWG screens over
terminal fishing moralities in a realistic range.

Discarding and unaccounted mortality by Pelagic fishing Vessels

In many fisheries, fish, invertebrates and other animals are caught as by-catch and
returned to the sea, a practice known as discarding. Most animals do not survive this
procedure. Reasons for discarding are various and usually have economic drivers:

e  Fish smaller than the minimum landing size

¢ Quota for this specific species has already been taken

e  Fish of undesired quality, size (high-grading) or low market value
e  By-caught species of no commercial value

Theoretically, the use of modern fish finding technology used to find schools of fish
should result in low by-catch. However, if species mixing occurs in pelagic schools
(most notable of herring and mackerel), non-target species might be discarded. Re-
leasing unwanted catch from the net (slipping, now generally prohibited in the North
Sea) or pumping unsorted catch overboard also results in discarding.

In the area considered by HAWG, four nations reported discards from their fleets in
2008. From those, Scotland, Germany and Sweden incorporated discards in the as-
sessment data. The discard figures were raised to national landings (based on the
spatial and temporal distribution of the fleet by metier), and used in the assessment
of North Sea autumn spawning (see Section 2.3) and VIaN (see Section 5.1.3) herring.
For the Netherlands, the estimates of herring discards of approximately 970 tonnes
(CV=35%) in 2008 (from a fleet whose total landings is over 300 000 tonnes of fish per
year in the ICES area) were not sampled at a high enough resolution to allocate the
catch in individual stocks (Helmond & van Overzee WDO03; Borges et al. 2008).

In the Dutch fleet there appears to be no size selection for landed herring compared
to discarded herring (Figure 1.7.1).

No other nations reported on discards of herring in the pelagic fisheries, either be-
cause they did not occur, catches were not sampled for discards or there were diffi-
culties with raising procedures (ICES, 2007/ACFM:06). No discard estimates for the
total international catch were calculated, on a basis that some of the coverage is still
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not high enough. There were no other studies on unaccounted fishing mortality in
herring presented to HAWG.

The inclusion of discarded catch is considered to reduce bias of the assessment and
thus give more realistic values of fishing mortality and biomass. However, they
might also increase the uncertainty in the assessment because the sampling level for
discards is usually lower than that for landings (Dickey-Collas et al. 2007). This low
sampling rate is caused by the large number of different metiers in the pelagic fishery
and the difficulty of predicting behaviour of the fisheries (in terms of target species
and spatial and temporal distribution). Raising discard estimates to the national land-
ings might result in a higher bias than an area based estimate of discards from the
total international fleet, if sampling is insufficient. HAWG therefore recommends that
the development of methods for estimating discards should be fleet based, rather
than on a national basis.

Conclusion

HAWSG has no evidence that discarding of herring is a major problem at present for
the estimation of population dynamics of herring, for the conservation of the stocks
covered by HAWG, or for the ecosystem as a whole.

Ecosystem considerations, sprat and herring
Analysis of trends in weight at age and large climatic oscillation in herring stocks

Time series of weight-at-age for North Sea, Western Scotland, Western Baltic, Irish
Sea, Celtic Sea and North West of Ireland herring were collected from ICES (2008) last
assessment report. A clustering (median linkage ordination analysis) analysis was
performed in order to identify groups of different stocks that showed similar trends
over time.

Trends in weight at age are shown in Figure 1.8.1.The Irish and Celtic Sea stocks
(cluster similarity > 90%) showed a significant decline (Pearson correlation analysis,
P-value < 0.001) in the average mean weight at age from 1970 and the trend amplified
after 1985 when the values become lower than the long-term mean limit of 0.17 kg.
The North West of Ireland stock and the North Sea herring showed also a significant
long-term decline in mean weight at age (Pearson correlation analysis, P-value <
0.05). On the contrary, weight at age increased significantly since 1972 for the West-
ern Scotland (Pearson correlation analysis, P-value < 0.05). Western Baltic stock exhi-
bited smaller weight at age compared to other stocks (long-term mean around 0.10
kg) and a stable trend over time, with a small decline occurring between 1998 and
2002. However, the time series is too short (1991-2008) to allow for any conclusion on
the long term trend for this stock.

A principal components analysis (PCA) was applied to the time series of weight at
age. Western Baltic herring was excluded as the time series is relatively short com-
pared to the other stocks. The first PCA component (PCA1) explained 61% of the year
variability of stock weight at age (Figure 1.8.2).

Monthly values of AMO (Atlantic Multidecadal Oscillation) index (Enfiled et al. 2001;
Rayner et al. 2003) were obtained from AMO official web site
(http://www.cdc.noaa.gov/data/timeseries/ AMO). The time series are calculated from
the Kaplan sea surface temperature (SST) dataset which is updated monthly. AMO is
basically considered as an index of the long term trend of the North Atlantic tempera-
tures.
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First, a cross-correlation function was applied to the untransformed data of PCA1
and the yearly median of the AMO data set (AMOA). A significant correlation was
evident at different lags with the largest correlation observed at lag 0 (1.8.3a). How-
ever, both time series exhibited a strong trend during the time period analysed (Fig-
ure 1.8.2). Therefore, both PCA1 and AMOA were detrended applying the following
formula:

p=x-(a+b-t)

where x is the average, f is the time and a and b are the parameters estimated directly
from the data. The cross-correlation function was then re-applied on the detrended
data. The results showed that after detrending, the relationship between PCA1 and
AMOM was not significant (Figure 1.8.3b).

HAWG concluded that the possible link between trends in weight-at-age and climate
conditions should be investigated at a finer spatial scale, using stock specific time
series of monthly SST in assumed key-periods for growth and condition of herring
stocks.

Pelagic Regional Advisory Council [Pelagic RAC]

Members of HAWG have attended meetings of the Pelagic RAC since its inaugura-
tion in 2005. HAWG considers the views of the Pelagic RAC as important, and wel-
comes the formation of this forum to give stakeholders a role in the advisory process.
HAWG notes that the Pelagic RAC also has special representation by non-EU coun-
tries, notably from Norway.

Most relevant documents from the Pelagic RAC to ICES and the European Commis-
sion about herring assessment and management were available to HAWG.

Data coordination through PGCCDBS and/or the Regional Coordination
Meeting (RCM)

Assessment Working Group (AWG) recommendations

The Group reviewed AWG reports with respect to recommendations addressed to
PGCCDBS and processed these for either further action/other groups (like RCM, LM).
The relevant recommendations for HAWG and the PGCCDBS response is listed in
the below table.

Recommendation addressed to

HAWG recommends that all metiers with This is a matter for the relevant RCM’s, to
substantial catch should be sampled (including address when considering the harmonization
by-catches in the small meshed fishery) and coordination of National Programmes.

ACOM members (Norway) also need to
consider this when setting annual sampling

programmes.
HAWG encourages further examination of the Handled by WKMOG. A Workshop on Sexual
observed internannual variability in maturity Maturity Staging of Herring and Sprat

ogive using appropriate scientific methodology [WKMSHS] (Chairs: Jonna Tomkiewicz and
Cindy van Damme/Gerd Kraus) is planned for

2009
HAWG recommends a workshop on the This recommendation was also referred to
identification of clupeid fish larvae to ensure PGIPS, and PGCCDBS was of the opinion that

data quality. This WS should especially deal with | PGIPS was the appropriate group to assess this
possible sources of misidentification of sprat, request.
herring and other clupeid larvae
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Stock Data Problems Relevant to Data Collection

HAWG identified the following issues for further discussion by the PGCCDBS in re-
lation to stock data problems relevant to data collection:

Request for quidance on the sampling of landings of flagged vessels landing into different
states under the DCF.

HAWG found that there are no formal agreements or procedures on the exchange of
data collected from samples from vessels landing abroad, e.g. how do you exchange,
and at what level, the information from English catch sampled when landed in The
Netherlands? Upon requesting clarification from colleagues involved in the DCF and
PGCCDBS, none was forthcoming. HAWG decided that in the absence of guidance,
they would suggest that this should be resolved on a case by case basis, but preferred
to receive guidance from PGCCDBS. HAWG perceive that problems associated with
the handling and exchange of data from sampling foreign vessels are likely to in-
crease in frequency as the EU moves towards collecting data by fleet and metier
rather than by nation.

As shown by the project EMAS and the ICES study group on market sampling meth-
odology (ICES 1999 and 2000), individual National laboratories have different sam-
pling procedures therefore, it would not be appropriate to raise samples obtained in
the context of a particular sampling strategy by means of procedures conceived for a
different strategy In the case of English flagged vessels landing in the Netherlands, it
was agreed that the numbers and weights at age profiles per area and quarter ob-
tained from raw data by the institute sampling at the port of landing would be sub-
mitted to the other institute who would be responsible for determining the best
estimate of the age composition of the catch for their own flagged vessels. Crucially
activities should not be replicated. Given results from the studies above, the quality
of the data submitted would be considered acceptable as long as the standard proto-
cols of the sampling institute were documented and followed. Due to language prob-
lems, these protocols may not be readily available to the receiving institutes.

Stock Description of How to Be addressed? By who
Data Problem
North Sea Guidance on the sampling of | PGCCDBS, North Sea PGCCDBS, North Sea
herring landings of flagged vessels RCM, Western RCM RCM, Western RCM
landing into different states
under the DCF.
All stocks Spatial data and information | PGCCDBS should PGCCDBS and in turn
on sampling coverage and formulate data the DCF
precision needs to be requirements
provided and if possible used
in the assessment.

Stock overview

Analytical assessment could be carried out for four of these eleven stocks. Results of
the assessments are presented in the subsequent sections of the report and are sum-
marized below and in Figures 1.11.1 - 1.11.3.

North Sea autumn spawning herring is the largest stock assessed by this WG. It has
experienced very low spawning stock biomass levels in the late 1970s when the fish-
ery was closed for a number of years. This stock began to recover until the mid-1990s,
when it appeared to decrease again rapidly. A management scheme was adopted to
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halt this decline. Given this, ICES advises on the basis of the agreed EU-Norway
management plan. Based on the most recent estimates of SSB and fishing mortality,
ICES classifies the stock as being at risk of having reduced reproductive capacity and
harvested sustainably. The SSB in autumn 2008 was estimated at 1.0 million t, and is
expected to remain below Bpa (1.3 million t) in 2009. F2. in 2008 was estimated at 0.24,
above the target F26 of 0.14. The year classes since 2002 are estimated to be among the
weakest since the late 1970s. Following the agreed management plan implies catches
of 164 300 t for fleet A and 10 400 t for fleet B in 2010 in the North Sea which is ex-
pected to lead to SSB of 1.21 million tonnes in 2011.

Western Baltic Spring Spawners (WBSS) is the only spring spawning stock assessed
within this WG. It is distributed in the eastern part of the North Sea, the Skagerrak,
the Kattegat and the Sub-Divisions 22, 23 and 24. Within the northern area, the stock
mixes with North Sea autumn spawners. An analytical assessment demonstrates that
the SBB has been stable over the last decade, although the most recent value is in the
lower quartile of all observations. Fishing mortality has also been stable in the same
period but is larger than any proxy of Fmsy. Recruitment has declined consistently
since 2003 and the estimated number of O-ringers in 2008 is the lowest observed val-
ue. These poor year classes have not had a dramatic effect on the spawning stock
biomass as yet, due to the comparatively large size and good growth of the 2003 year
class. This year class has been the largest component of the SSB for the last three
years (2006-2008) and has supported the stock during this period. However, this year
class is now in decline, and will pass out of the stock in the next two years, whilst its
place will be taken by the sequence of poor year classes: a continuation of the decline
in SSB can therefore be expected in the short and medium term.

Celtic Sea herring: The herring fisheries to the south of Ireland in the Celtic Sea and
in Division VIIj have been considered to exploit the same stock. For the purpose of
stock assessment and management, these areas have been combined since 1982. The
fishery in the eastern part of the Celtic Sea was closed in the early eighties due to
poor recruitment. In recent years the assessment has been presented as indicative of
trends. In 2009 HAWG put forward an analytical assessment for this stock. The as-
sessment showed SSB being above Bpa and mean F2s to be declining. Overall recruit-
ment is around long term mean. The stock is recovering. However it is still very
dependent on the strength of the incoming year class, which is poorly estimated.

West of Scotland herring: The stock was larger in the 1960s when the productivity of
the stock was higher. The stock experienced a heavy fishery in the mid-70s following
closure of the North Sea fishery. The fishery was closed before the stock collapsed. It
was opened again along with the North Sea. In the mid 1990s there was substantial
area misreporting of catch into this area and sampling of catch deteriorated. Area
misreporting was reduced to a very low level and information on catch has
improved, but in 2004 and 2005 misreporting increased again. In the absence of
precautionary reference points the state of the stock cannot be evaluated. An analytical
assessment shows that SSB (in 2009) is 1.8 times Blim. ICES considers that the stock is
currently fluctuating at a low level and is being exploited close to Fmsy. Recruitment has
been low since 1998.

Herring in VIa south and VIIbc are considered to consist of a mixture of autumn-
and winter/spring-spawning fish. The winter/spring-spawning component is distrib-
uted in the northern part of the area. The main decline in the overall stock since 1998
appears to have taken place on the autumn-spawning component, and this is particu-
larly evident on the traditional spawning grounds in VIIb. However, there are indica-
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tions that the stock is on a historically low level. The current levels of SSB and F are
not precisely known, as there is no tuned assessment available for this stock. There
are no sign of stock recovery in VIaS herring.

Irish Sea autumn spawning herring comprises of two spawning groups (Manx and
Mourne). This stock complex experienced a very low biomass level in the late 1970s
with an increase in the mid-1980s after the introduction of quotas. The stock then de-
clined from the late 1980s to its present level. During this time period the contribution
of the Mourne spawning component declined. In the past decade there have been
problems in assessing the stock, partly as a consequence of the variability in spawn-
ing migrations and mixing with the Celtic Sea stock. It seems likely that the stock has
been relatively stable for the last 10 years, and that fishing mortality does not appear
to be increasing above the recent average. The catches have been close to TAC levels
in recent years and the main fishing activity has not varied considerably. An increase
in activity on the Mourne spawning area has been observed since 2006. There is some
evidence of increased recruitment in the stock in most recent years.

North Sea Sprat is a short-lived species. The recruits account for a large proportion of
the stock, and the fishery in a given year is very dependent on that year’s incoming
year class. The size of the stock has been variable with a large biomass in the early
90’s followed by a sharp decline. The state of the stock is uncertain. Survey trends
indicate the stock size has varied around an average level with no trend. There is no
analytical assessment for this stock.

Structure of the report

The report below further details in each chapter the available information on the
catch, fisheries and biology of the stocks and then the stock assessments, the projec-
tions, the quality of the assessments and management considerations for each stock.
This information and analyses are given in chapters for each of the seven major
stocks considered by HAWG. Despite this structure, it is important to realise that
there are many links between the stocks and/or areas. (e.g. North Sea and herring
caught in I1la; VIaN herring and the North Sea; VIaS, VIIbc, Irish Sea and VIaN her-
ringand Celtic Sea and Irish Sea herring).

In 2009 HAWG carried out one three assessments: western Baltic spring spawning
herring. North Sea autumn spawning herring and VIaN autumn spawning herring.
These were update assessments in 2009. Based on improved data availability the
Celtic Sea autumn and winter spawning stock assessment was accepted by the group
as an improved update of the benchmark assessment conducted in 2007. Irish Sea
herring and North Sea sprat were all exploratory assessments. One stock with poor
data (Illa sprat) is described in Section 9. Two stocks, with very poor data (no catch at
age sampling) and no current ongoing research are described in Section 10. These are
Clyde herring and sprat in the English Channel.

Recommendations

Please see Annex 2.
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Table 1.5.1 Available disaggregated data for the HAWG per March 2009. X: Multiple spreadsheets
(usually .xIs); W: WG-data national input spreadsheets (xls); D: Disfad inputs and Alloc-outputs

(ascii/txt); I: Intercatch input

Stock

Catchyear

Format

b

W

Western Baltic Sea:
111a and SD 22-24
(her_3a22)

1991-2000
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

XX X X XX XXXXXX

ssss¢g

lvllvlivile)

(U]

raw data, provided by Jargen Dalskov, Mar. 2001, splitting revised

provided by Jargen Dalskov, Mar.
provided by Jargen Dalskov, Mar.

. 2001, splitting revised
. 2001, splitting revised, catch data rt

provided by Jargen Dalskov, Mar. 2001
provided by Jargen Dalskov, Mar. 2002
provided by Jargen Dalskov, Mar. 2003
provided by Jargen Dalskov, Mar. 2004
provided by Lotte Worsge Clausen, Mar. 2005
provided by Lotte Worsge Clausen, Mar. 2006
provided by Mikael van Deurs, Mar. 2007
provided by Lotte Worsge Clausen, Mar. 2008
provided by Lotte Worsge Clausen, Mar. 2009

Celtic Sea and V11j
(her_irls)

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

X X

£=

O 00000

provided by Ciaran Kelly, Mar. 2000
provided by Ciaran Kelly, Mar. 2001
provided by Ciaran Kelly, Mar. 2002
provided by Ciaran Kelly, Mar. 2003
provided by Maurice Clarke, Mar. 2004
provided by Maurice Clarke, Mar. 2005
provided by Maurice Clarke, Mar. 2006
provided by Maurice Clarke, Mar. 2007
provided by Afra Egan, Mar. 2008
provided by Afra Egan, Mar. 2009

Clyde
(her_clyd)

1999

2000-2003

provided by Mark Dickey-Collas, Mar. 2000

included in VIaN

Irish Sea
(her_nirs)

1988-2003

2008

X X X X X X X X

sssssss¢s¢

updated by SG HICS, March 2004

provided by Mark Dickey-Collas, Mar. 2000
provided by Mark Dickey-Collas, Mar. 2000
provided by Mark Dickey-Collas, Mar. 2001
provided by Mark Dickey-Collas, Mar. 2002
provided by Richard Nash, Mar. 2003
provided by Richard Nash, Mar. 2004
provided by Beatriz Roel, Mar. 2005
provided by Steven Beggs, Mar. 2006
provided by Steven Beggs, Mar. 2007
provided by Steven Beggs, Mar. 2008
provided by Steven Beggs, Mar. 2009

North Sea
(her_47d3, her_nsea)

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

£

lellviiviiviiviiviiviiviivlviiviivivie)

provided by Yves Verin, Feb. 2001
provided by Yves Verin, Feb. 2001
provided by Yves Verin, Feb. 2001
provided by Yves Verin, Feb. 2001

provided by Yves Verin, Feb. 2001, updated Oct 2003

provided by Yves Verin, Feb. 2001, updated Oct 2003

provided by Yves Verin, Feb. 2001, updated Oct 2003

provided by Yves Verin, Mar. 2000, updated Oct 2003

provided by Christopher Zimmermann, Mar. 2000, updated Oct 2003
provided by Christopher Zimmermann, Mar. 2001, updated Oct 2003
provided by Christopher Zimmermann, Mar. 2002

provided by Christopher Zimmermann, Mar. 2003

provided by Christopher Zimmermann, Mar. 2004

provided by Christopher Zimmermann, Mar. 2005

provided by Christopher Zimmermann, Mar. 2006

provided by Norbert Rohlf, Mar. 2007
provided by Norbert Rohlf, Mar. 2008
provided by Norbert Rohlf, Mar. 2009

West of Scotland (Via(N))
(her_vian)

1957-1972
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

X

g8

leliviiviiviiviiviiviiviiviv]

provided by John Simmonds, Mar. 2004
provided by Ken Patterson, Mar. 2002
provided by Ken Patterson, Mar. 2002

provided by Paul Fernandes, Mar. 2000, W included in North Sea

provided by Emma Hatfield, Mar.
provided by Emma Hatfield, Mar.
provided by Emma Hatfield, Mar.
provided by Emma Hatfield, Mar.

2001, W included in North Sea
2002, W included in North Sea
2003, W included in North Sea
2004, W included in North Sea

provided by John Simmonds, Mar. 2005, W included in North Sea

provided by Emma Hatfield, Mar.

2006, W included in North Sea

provided by Emma Hatfield, Mar. 2007
provided by Emma Hatfield, Mar. 2008
provided by Emma Hatfield, Mar. 2009

West of Ireland
(her_irlw)

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

2%

£=

O O0OO0OO0O0O0

provided by Ciaran Kelly, Mar. 2000
provided by Ciaran Kelly, Mar. 2001
provided by Ciaran Kelly, Mar. 2002
provided by Ciaran Kelly, Mar. 2003
provided by Maurice Clarke, Mar. 2004
provided by Maurice Clarke, Mar. 2005
provided by Afra Egan, Mar. 2006
provided by Afra Egan, Mar. 2007
provided by Afra Egan, Mar. 2008
provided by Afra Egan, Mar. 2009
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Table 1.5.1: Available disaggregated data for the HAWG per March 2009. continued

provided by Else Torstensen, Mar. 2000
provided by Else Torstensen, Mar. 2001
provided by Lotte Askgaard Worsge, Mar. 2002
provided by Lotte Worsge Clausen, Mar. 2003
provided by Lotte Worsge Clausen, Mar. 2004
provided by Lotte Worsge Clausen, Mar. 2005
provided by Lotte Worsge Clausen, Mar. 2006
provided by Mikael van Deurs, Mar. 2007
provided by Lotte Worsge Clausen, Mar. 2008
provided by Lotte Worsge Clausen, Mar. 2009

provided by Else Torstensen, Mar. 2000
provided by Else Torstensen, Mar. 2001
provided by Lotte Askgaard Worsge, Mar. 2002
provided by Lotte Worsge Clausen, Mar. 2003
provided by Lotte Worsge Clausen, Mar. 2004
provided by Lotte Worsge Clausen, Mar. 2005
provided by Lotte Worsge Clausen, Mar. 2006
provided by Mikael van Deurs, Mar. 2007
provided by Lotte Worsge Clausen, Mar. 2008
provided by Lotte Worsge Clausen, Mar. 2009

provided by Else Torstensen, Mar. 2000
provided by Else Torstensen, Mar. 2001
provided by Lotte Askgaard Worsge, Mar. 2002
provided by Lotte Worsge Clausen, Mar. 2003
provided by Lotte Worsge Clausen, Mar. 2004
provided by Lotte Worsge Clausen, Mar. 2005
provided by Lotte Worsge Clausen, Mar. 2006
provided by Mikael van Deurs, Mar. 2007
provided by Else Torstensen, Mar. 2008
provided by Else Torstensen, Mar. 2009

Spratin llla

(spr_kask) 1999 X (W)
2000 X (W)
2001 X (w) D
2002 X (w) D
2003 X (W) D
2004 X (W) D
2005 X (W) D
2006 X (w) D
2007 X (W) D
2008 X (W) D

Sprat in the North Sea

(spr_nsea) 1999 X (W)
2000 X (W)
2001 X (w) D
2002 X (W) D
2003 X (W) D
2004 X (W) D
2005 X (w) D
2006 X (w) D
2007 X (W) D
2008 X (W) D

SpratinViid & e

(spr_ech) 1999 X (W)
2000 X (W)
2001 X (W) D
2002 X (W) D
2003 X (w) D
2004 X (W) D
2005 X (w) D
2006 X (w) D
2007 X (w) D
2008 X (W) D

National Data

Germany: Western Balti  1991-2000 X

Germany: North Sea 1995-1998 W

Norway: Sprat 1995-1998 W

Sweden 1990-2000 w

UK/England & Wales 1985-2000 X

UK/Scotland 1990-1998 w

provided by Tomas Gréhsler, Mar. 2001 (with sampl
provided by Christopher Zimmermann, Mar 2001 (w
provided by Else Torstensen, Mar 2001 (without sarr
provided by Johan Modin, Mar 2001 (without samp
database output provided by Marinelle Basson, Mar.
provided by Sandy Robb/Emma Hatfield, Mar. 2002
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Table 1.5.2 Comparison of CANUM and WECA-estimates from conventional systems and Inter-
Catch, by stock and age-group (winter-rings).

North Sea (47d3)
2008 CANUM CANUM  Proportion
age Sallocl

0
1
2
3
4
5
6
7
8

9+

798284
235022
331772
184771
199069
137529
118349
215542

74339

42919

IC
798284
235145
331750
184621
198789
137494
118314
215285

74334
42922

West of Scotland (VlaN)
2008 CANUM CANUM Proportion
age Sallocl

1

o~NO O~ WN

9+

0
7898
13039
5428
3220
5689
14832
8142
8969

Irish Sea (her-nirs)
2008 CANUM CANUM Proportion

IC

0

7899
13040
5427
3220
5689
14832
8143
8968

IC
8939
18974
7487
2696
2082
1761
328
190
27

Match (%)

100.000

99.948
100.007
100.081
100.141
100.026
100.030
100.120
100.006

99.994

Match (%)

99.994
99.995
100.007
99.973
100.001
99.999
99.994
100.002

Match (%)
100.000
100.000
100.000
100.000
100.000
100.000
100.000

99.999
99.998

2008 CANUM CANUM Proportion

age Exce
1 8939
2 18974
3 7487
4 2696
5 2082
6 1761
7 328
8 190
9+ 27
Her IRLW
age Exce
1 483
2 12265
3 19661
4 28483
5 11110
6 5989
7 2738
8 745
9+ 267

Her IRLS (Celtic Sea)
2008 CANUM CANUM  Proportion

age Excel
1 1288
2 12468
3 8144
4 15565
5 2328

6+

909

IC
483
12265
19659
28479
11109
5984
2744

744

267

IC
1288
12468
8144
15565
2328
908

Match (%)
100.00%
100.00%

99.99%
99.98%
99.98%
99.93%
100.23%
99.84%
99.85%

Match (%)
99.99%
100.00%
100.00%
100.00%
100.00%
99.93%

2008 WECA
age salloc
0 0.008
1 0.054
2 0.129
3 0.180
4 0.181
5 0.183
6 0.216
7 0.216
8 0.256
9+ 0.273
2008 WECA
age salloc
1 0.000
2 0.171
3 0.206
4 0.231
5 0.231
6 0.249
7 0.253
8 0.284
9+ 0.288
2008 WECA
age Excel
1 0.071
2 0.110
3 0.135
4 0.153
5 0.156
6 0.182
7 0.196
8 0.204
9+ 0.225
2008 WECA
age Excel
1 0.111
2 0.148
3 0.150
4 0.166
5 0.175
6 0.185
7 0.194
8 0.199
9+ 0.241
2008 WECA
age Excel
1 0.091
2 0.120
3 0.144
4 0.156
5 0.172
6+ 0.193

WECA

IC
0.008
0.054
0.129
0.180
0.181
0.183
0.216
0.216
0.256
0.273

WECA

IC
0.000
0.171
0.206
0.231
0.231
0.249
0.253
0.284
0.288

WECA

IC
0.071
0.110
0.135
0.153
0.156
0.182
0.196
0.204
0.225

WECA

IC
0.111
0.148
0.150
0.166
0.175
0.185
0.194
0.199
0.241

WECA

IC
0.091
0.120
0.144
0.156
0.172
0.194

Proportion

Match (%)
99.496
99.944
99.984
99.994
100.000
99.978
100.005
99.986
99.980
99.996

Proportion
Match (%)

99.877
100.136
99.853
99.896
100.084
99.937
100.011
100.049

Proportion

Match (%)
99.995
99.998
99.999
99.998
100.003
99.998
100.003
100.002
100.000

Proportion

Match (%)
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
99.98%
100.00%
100.07%

Proportion

Match (%)
100.00%
100.00%
100.00%
100.00%
100.00%
100.17%
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Figure 1.5.1 ICES areas as used for the assessment of herring stocks south of 62°N. Area names in
italics indicate the area separation applied to the commercial catch and sampling data kept in
long term storage. "Transfer area" refers to the transfer of Western Baltic Spring Spawners caught
in the North Sea to the Baltic Assessment.
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Figure 1.7.1 Relative length frequency of discarded and landed herring by the sampled Dutch
pelagic freezer trawler fleet between 2003 and 2008 in the ICES area.
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Figure 1.8.1 Long-term trend of annual mean-weight-at-age average over the time, for the differ-
ent herring stocks (1. Celtic Sea: Celtic sea + Division VIIj; 2. W. Scot: VIa (North); 3. NW. Ireland:
VIaS + VIIb,c; 4. North sea: 47d3; 5. Irish sea: VIIa (North); 6. W.Baltic SS: I11a22).
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Figure 1.8.2 First component (PCA1) of a Principal Component Analysis (PCA) of the weight at
age time series and median of the monthly average of AMO (Atlantic Multidecadal Oscillation).
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Figure 1.8.3 Cross correlation function between Principal Component Analysis (PCA) of the
weight at age time series and median of the monthly average of AMO (Atlantic Multidecadal
Oscillation). a) before detrending and b) after detrending.
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Figure 1.11.1 WG estimates of catch (yield) of the stocks presented in HAWG 2009.
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Figure 1.11.2 Spawning stock biomass estimates of the 4 herring stocks for which analytical as-

sessments were presented in HAWG 2009. The Ba level (if defined) is indicated in the graphs.
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Figure 1.11.3 Estimates of mean F of the 4 herring stocks for which analytical assessments were
presented in HAWG 2009. The Fy. level (if defined) is indicated in the graphs.
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North Sea Herring

The Fishery

2.1.1 ICES advice and management applicable to 2008 and 2009

According to the management plan agreed between the EU and Norway, adopted in
December 1997 and amended in November 2007, efforts should be made to maintain
the SSB of North Sea Autumn Spawning herring above 800 000 tonnes.

The EU-Norway agreement on management of North Sea herring was updated in
2008, to adapt to the present reduced recruitment, accounting for the results by
WKHMP (ICES 2008/ACOM:27). The management plan is given in stock annex 3.

The main changes were a reduced target F for juveniles and a higher trigger biomass
for reducing the adult F. The revised rule specifies fishing mortalities for juveniles (Fo-
1) and for adults (F2-6) not to be exceeded, at 0.05 and 0.25 respectively, for the situa-
tion where the SSB is above 1.5 million tonnes. The current agreement has a con-
straint on year-to-year change of 15% in TAC, when the SSB is above 800 000 t.

When the harvest rule leads to SSB below the trigger biomass (1.5 million tonnes), an
iterative procedure is needed to find a fishing mortality and a corresponding SSB in
the TAC year (see Stock Annex 3).

The final TAC adopted by the management bodies for 2008 was 201 227 t for Area IV
and Division VIId, whereof not more than 26 661 t should be caught in Division IVc
and VIId. For 2009, the total TAC was reduced by 15% to 186 985 t (171 000 t for the
A-Fleet), including a TAC of 23 567 t for Division IVc and VIId.

The by-catch ceiling set for fleet B in the North Sea was 18 806 t for 2008 and was de-
creased by 15% to 15 985 t for 2009. As North Sea autumn spawners are also caught in
Division Illa, regulations for the fleets operating in this area have to be taken into ac-
count for the management of the WBSS stock (see Section 3). Catches of herring in the
Thames estuary are not included in the TAC. For a definition of the different fleets
harvesting North Sea herring see the stock annex and Section 2.7.2.

2.1.2 Catches in 2008

Total landings and estimated catches are given in the Table 2.1.1 for the North Sea
and for each Division in Tables 2.1.2 to 2.1.5. Total working group catches per statisti-
cal rectangle and quarter are shown in Figures 2.1.1 (a — d), the total for the year in
Figure 2.1.1(e). Each nation provided most of their catch data (either official landings
or working group catch) by statistical rectangle.

The catch figures in Tables 2.1.1 - 2.1.5 are mostly provided by WG members and
may or may not reflect national catch statistics. These figures can therefore not be
used for legal purposes. Denmark and Norway provided information on by-catches
of herring in the industrial fishery. These are taken in the small-meshed fishery (B-
fleet) under an EU quota by Denmark and are included in the A-fleet figures for
Norway. Catch estimates of herring taken as by-catch by other small-mesh fisheries
in the North Sea may be an underestimate. The total Working Group catch of all her-
ring caught in the North Sea in 2008 amounted to 245 000 t.

Landings of herring taken as by-catch in the Danish small-meshed fishery in the
North Sea have increased by more than 20 % to 8 606 t as compared to last year (Ta-
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ble 2.1.6). These industrial herring catches were much lower than the by-catch ceiling
set by the EU (18 800 t).

In the Norwegian industrial fishery, herring by-catch has decreased substantially in
2008 to 50 t (compared to 345 t last year).

Official catches by the human consumption fishery were 219 100 t in 2008 (9 % above
the TAC). Working group catches in the human consumption fishery were 236 400 t
in 2008 (decreased by 38 % from last year). The excess over the TAC for the human
consumption fishery amounted to 35 200 t (17 %) in the actual year.

In the southern North Sea and the Eastern Channel, the total catch of 39 000 t in 2007
was slightly higher than the TAC of 37 500 t. The over catch ratio increased again in
2008, when the catch exceed the TAC by 2 900 tonnes.

The total North Sea TAC and catch estimates for the years 2000 to 2008 are shown in
the table below (adapted from Table 2.1.6). Since the introduction of yearly by-catch
ceilings in 1996, these ceilings have never been exceeded.

YEAR 2000 2001 2002 2003 2004 2005 2006 2007 2008
TAC HC (‘000 t) 265 265 265 400 460 535 455 341 201
“Official” landings HC (‘000 t)' 267 275 282 414 484 547 478 354 219
Working Group catch HC (‘000 t) 328 303 331 438 537 617 498 381 236
Excess of landings over TAC HC ('000t) 63 38 66 38 77 83 43 40 35
By-catch ceiling (‘000 t) 2 36 36 36 52 38 50 42 32 19
Reported by-catches (‘000 t)* 18 20 22 12 14 22 12 7 9

Working Group catch North Sea (‘000t) 346 323 353 450 550 639 511 388 245

HC = human consumption fishery

1 Landings might be provided by WG members to HAWG before the official landings become avail-
able; they may then differ from the official catches and cannot be used for management purposes. Nor-
wegian by-catches included in this figure.

2 by-catch ceiling for EU industrial fleets only, Norwegian by-catches included in the HC figure.
3 provided by Denmark only.

2.1.3 Regulations and their effects

Landings taken in the North Sea but reported from other areas such as Divisions Ila
and Illa and from Division VIaN have decreased in 2008 compared to 2007 (from 26
000 t to 17 000 t). The estimates of the total amount of catch in excess of the TAC in the
human consumption fishery (excluding within-area misreporting) was about 35 000 t,
which is similar to last year. Along with the reduction of TACs, which have been put
into place since 2006, the proportion of catch exceeding the TAC for the human con-
sumption has increased from 9% in 2006 up to 17% in 2008.

Following the apparent recovery of the autumn spawning North Sea herring, some
regulatory measures were amended: In 2004, the total Norwegian quota and half of
the EU quota for Division Illa could be taken in the North Sea. A licence scheme in-
troduced in 1997 by UK/Scotland to reduce misreporting between the North Sea and
VIaN was relaxed. The minimal amount of target species in the EU industrial fisher-
ies in Illa has been reduced to 50 % (for sprat, blue whiting and Norway pout). In
2009, Norway can take up to 20 % of it's quota for Division Illa in the North Sea.
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2.1.4 Changes in fishing technology and fishing patterns.

There have been no major changes to fish technology and fishing patterns of the fleets
that target North Sea herring.

Biological composition of the catch

Biological information (numbers, weight, catch (SOP) at age and relative age compo-
sition) on the catch as obtained by sampling of commercial catches is given in Tables
2.2.1 to 2.2.5. Data are given for the whole year and by quarter. Except in cases where
the necessary data are missing, data are displayed separately by area for herring
caught in the North Sea, Western Baltic spring spawners (only in IVaE), and the total
NSAS stock, including catches in Division Illa.

Biological information on the NSAS caught in Division Illa was obtained using split-
ting procedures described in Sec. 3.2 and in the stock annex 2. Note that splitting was
only applied to the working group catch, following the correction of area misreport-
ing.

The Tables are laid out as follows:

e Table 2.2.6: Tota catches of NSAS (SOP figures), mean weights and numbers-
at-age by fleet

e Table 2.2.7: Data on catch numbers-at-age and SOP catches for the period 1993-
2008 (herring caught in the North Sea)

e  Table2.2.8: WBSS taken in the North Sea (see below)

. Table 2.2.9: NSAS caught in Division llla

e  Table2.2.10: Total numbers of NSAS

e  Table 2.2.11: Mean weights-at-age, separately for the different Divisions where
NSAS are caught, for the period 1998 — 2008.

Note that SOP catch estimates may deviate in some instances slightly from the work-
ing group catch used for the assessment.

2.2.1 Catch in numbers-at-age

The total number of herring taken in the North Sea (2.1 billion fish) and the total
number of NSAS (2.3 billion fish) have decreased in both cases by 22 %, as compared
to last year. 0- and 1-ringers contributed 41 % of the total catch in numbers of NSAS
in 2008 (Table 2.2.7). 0- and 1-ringer catch has increased by 41 % as compared to 2007.
Most of these herring are still taken in the B-Fleet, but the amount has somewhat in-
creased in the A-Fleet. The majority of 0- and 1-ringers is taken in Divisions IVb and
IVc, where they account up to 70% of the total catch. Roughly 40 % of the total catch
in the North Sea consist of the age group 4+ winter ringers.

Western Baltic and local Division Illa Spring-spawners (WBSS) are taken in the east-
ern North Sea during the summer feeding migration (see stock annex 3 and section
3.2.2). These catches are included in Table 2.1.1 and listed as Illa type. Table 2.2.8
specifies the estimated catch numbers of WBSS caught in the North Sea, which are
transferred from the North Sea assessment to the assessment of Division Illa/Western
Baltic in 1993-2008. After splitting the herring caught in the North Sea and IIla be-
tween stocks, the total catch of North Sea Autumn spawners was 257 900 tonnes.
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AREA ALLOCATED UNALLOCATED DISCARDS ToTAL
IVa West 124 370 14 952 194 139 516
IVa East 19 461 - - 19 461
IVb 57 332 -904 30 56 458
IVc/VIld 26 509 3103 - 29 612
Total catch in the North Sea 245 047
Autumn Spawners caught in Division IIIa (SOP) 12 949
Baltic Spring Spawners caught in the North Sea (SOP) -124
Blackwater Spring Spawning herring -7
Other Spring Spawners 0
Total Catch NSAS used for the assessment 257 870

2.2.2 Other Spring-spawning herring in the North Sea

Norwegian Spring-spawners and local fjord-type spring spawning herring are taken
in Division IVa (East) close to the Norwegian coast under a separate TAC. These
catches are not included in the Norwegian North Sea catch figures given in Tables
2.1.1 to 2.1.6, but are listed separately in the respective catch tables. Catches were 2
721 tin 2008.

Blackwater herring are caught in the Thames estuary under a separate quota and in-
cluded in the catch figure for England & Wales. Catches were only 7 t in 2008.

In recent years no larger quantities of spring spawners were reported from routine
sampling of commercial catch taken in the west.

2.2.3 Data revisions

No data revisions were applied in this year’s assessment.

2.2.4 Quality of catch and biological data, discards

As in previous years, some nations provided information on misreported and unallo-
cated catches of herring in the North Sea and adjacent areas. The Working Group
catch, which include estimates of all fleets (and discards and misreported or unallo-
cated catches; see Section 1.5), was estimated to exceed the official catch by 8 %.

Information on discards has improved compared to 2007, but is still on a low level.
The final figure for discards as used in the assessment was only 224 t, based on the
raised discards for three fleets. As discards are likely to occur in all national fisheries,
this figure may be an underestimate. Discard data has not been consistently available
for the whole time series and was only included in the assessment when reported.
Estimates of discards in the Dutch fleet are approximately 970 t (CV=35 %) in 2008,
but can’t be sampled at a high enough resolution to be split between area IV, VIId,
VIaN and Ila (Helmond & van Overzee WDO03; Borges et al. 2008). These are not in-
cluded in the assessment (see section 1.7).

In 2008, the sampling of commercial landings covers 76 % of the total catch (2007: 86
%). However, the number of herring length and weight measured has decreased by
17 % when compared to 2007, and the number of age readings has decreased by 34 %
(Table 2.2.12). It should be observed that “sampled catch” in Table 2.2.12 refers to the
proportion of the reported catch to which sampling was applied. This figure is lim-
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ited to 100 % but might in fact exceed the official landings due to sampling of dis-
cards, unallocated and misreported catches.

More important than a sufficient overall sampling level is an appropriate spread of
sampling effort over the different metiers (here defined as each combination of
fleet/nation/area and quarter. The definition of metiers may change in 2009, when
new DCF rules may be put into place). Of 93 different reported metiers, only 29 were
sampled in 2008. The recommended sampling level of more than 1 sample per 1 000 t
catch has been met only for 21 metiers, (17 in 2007). For age readings (recommended
level >25 fish aged per 1 000 t catch) also 21 metiers appear to be sampled sufficiently
(2007: 16).

On the other hand, some of the metiers yielded very little catch. In 58 metiers the
catch is below 1000 t. The total catch in these metiers sums to 14 419 t, so the remain-
ing 35 metiers represents 213 476 t of the official catch (94 %). Of these 35 metiers, 20
were sampled and 11 of them fulfil the recommended level of more than 1 sample per
1 000 t catch. Also 12 metiers have more than 25 age readings per 1 000 t catch and 11
metiers fulfil both criteria.

However, the catch of France, Sweden, UK/Northern Ireland and the Faroe Islands
from the North Sea has not been sampled.

The WG recommends that all metiers with substantial catch should be sampled (in-
cluding by-catches in the industrial fisheries), and that catches landed abroad should
be sampled based on criteria provided above, and information on these samples
should be made available to the national laboratories (see Section 1.5).
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Table 2.1.1: Herring caught in the North Sea (Sub-area IV and Division VIId). Catch in tonnes by
country, 1999 — 2008. These figures do not in all cases correspond to the official statistics and can-
not be used for legal purposes.

Country 1999 2000 2001 2002 2003
Belgium 2 - - 23 5
Denmark ® 61268 64123 67096 70825 78606
Faroe Islands 1977 915 1082 1413 627
France 26962 20952 24880 25422 31544
Germany 26764 26687 29779 27213 43953
Netherlands 54467 54341 51293 55257 81108
Norway * 74071 72072 75886 74974 112481
Poland - - -

Sweden 3241 3046 3695 3418 4781
USSR/Russia - - - - -

UK (England) 11434 11179 14582 13757 18639
UK (Scotland) 29911 30033 26719 30926 40292
UK (N.Ireland) - 996 1018 944 2010
Unallocated landings 43327 ° 61673 ° 27362 ° 31552 ° 31875 °
Total landings 333424 346017 323392 335724 445921
Discards - - - 17093 4125
Total catch 333424 346017 323392 352817 450046
Estimates of the parts of the catches which have been allocated to spring spawning stocks

[llatype (WBSS) 4732 6649 6449 6652 2821
Thames estuary 2 88 76 107 60 84
Others® - 378 1097 0 308
Norw. Spring Spawners™ 32106 25678 7108 4069 979
Country 2004 2005 2006 2007 2008
Belgium 8 6 3 1 -
Denmark ® 99037 128380 102322 84697 62864
Faroe Islands 402 738 1785 2891 2014
France 34521 38829 49475 24909 30347
Germany 41858 46555 40414 14893 8095
Netherlands 96162 81531 76315 66393 23122
Norway * 137638 156802 135361 100050 59321
Poland - 458 - - -
Sweden 5692 13464 10529 15448 13840
Russia - 99 - - -
UK (England) 20855 25311 22198 15993 11717
UK (Scotland) 45331 73227 48428 35115 16021
UK (N.Ireland) 2656 2912 3531 638 331
Unallocated landings 48898 ° 57788 18764 26641 17151
Total landings 533058 626101 509125 387669 244823
Discards 17059 12824 1492 93 224
Total catch 550117 638925 510617 387762 245047
Estimates of the parts of the catches which have been allocated to spring spawning stocks

[llatype (WBSS) 7079 7039 10954 1070 124
Thames estuary * 62 74 65 2 7
Others® 0 0 0 0 0
Norw. Spring Spawners”™ 452 417 626 685 2721

1Catches of Norwegian spring spawners removed (taken under a separate TAC).

2 Landings from the Thames estuary area are included in the North Sea catch figure for UK (England).
3 Caught in the whole North Sea, partly included in the catch figure for The Netherlands

4 These catches (including some local fjord-type Spring Spawners) are taken by Norway under a
separate quota south of 62°N and are not included in the Norwegian North Sea catch figure for this
area.

5 may include misreported catch from VIaN and discards

¢ Including any bycatches in the industrial fishery
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Table 2.1.2: Herring caught in the North Sea. Catch in tonnes in Division IVa West. These figures
do not in all cases correspond to the official statistics and cannot be used for legal purposes.

Country 1999 2000 2001 2002 2003
Denmark 1 15359 25530 17770 26422 48358
Faroe Islands 1977 205 192 - 95
France 6369 3210 8164 10522 11237
Germany 11206 5811 17753 15189 25796
Netherlands 21552 15117 17503 3 18289 25045
Norway 31395 33164 11653 10836 34443
Sweden 859 1479 - - -
Poland 1418 2397 2647
Russia - - - - -
UK (England) 7999 8859 12283 10142 12030
UK (Scotland) 28537 29055 25105 30014 39970
UK (N. Ireland) - 996 1018 944 2010
Unallocated landings 25469 2 44334 2 24725 2 14201 2 14115 2
Misreporting from Vla North
Total Landings 150722 167760 137584 138956 215746
Discards 17093 4125
Total catch 150722 167760 137584 156049 219871
Country 2004 2005 2006 2007 2008
48128 80990 60462 45948 28426
Faroe Islands - 580 1118 2
France 10941 13474 18453 8570 13068
Germany 17559 22278 18605 4985 498
Netherlands 43876 36619 39209 42622 11634
Norway 36119 66232 38363 40279 40304
Poland - 458 - - -
Sweden 2178 8261 4957 7658 7025
Russia - 99 - - -
UK (England) 13480 15523 12031 11833 8355
UK (Scotland) 43490 71941 47368 35115 14727
UK (N. Ireland) 2656 2912 3531 638 331
Unallocated landings 28631 2 39324 2 10981 2 22215 14952
Misreporting from Vla North
Total Landings 247058 358111 253048 220981 139322
Discards 15794 10861 1492 93 194
Total catch 262852 368972 254540 221074 139516

1Including any by-catches in the industrial fishery
2 May include misreported catch from VIaN and discards
3 Including 1057 t of local spring spawners
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Table 2.1.3: Herring caught in the North Sea. Catch in tonnes in Division IVa East. These figures
do not in all cases correspond to the official statistics and cannot be used for legal purposes.

Country 1999 2000 2001 2002 2003
Denmark 1 18259 11300 18466 17846 7401
Faroe Ilands - 710 890 1365 359
France 115 - - - -
Germany - 29 - 81 54
Netherlands - 38 - - -
Norway 2 39977 38655 56904 63482 62306
Sweden 772 1177 517 568 1529
Unallocated landings - 338 0 3959 9988
Tota landings 59123 52247 76777 89303 83640
Discards - - - - -
Total catch 59123 52247 76777 89303 83640
Norw. Spring Spawners 4 32106 25678 7108 4069 979
Country 2004 2005 2006 2007 2008
Denmark 1 16278 5761 8614 2646 1587
Faroe Ilands - 738 975 577 400
France - - - -

Germany 888 34 - -

Netherlands - - 263 -

Norway 2 100443 89925 90065 54424 17474
UK (Scotland) - - 83 - -

Sweden 1720 3510 2857 640 -

Unallocated landings 0 0 0 -96 3 0
Tota landings 119329 99934 102628 58454 19461
Discards - - - - -

Total catch 119329 99934 102628 58454 19461
Norw. Spring Spawners 4 452 417 626 685 2721

1Including any by-catches in the industrial fishery

2 Catches of Norwegian spring spawning herring removed (taken under a separate TAC)

3 Negative unallocated catches due to misreporting into other areas

4 These catches (including some fjord-type spring spawners) are taken by Norway under a separate
quota south of 62°N and are not included in the Norwegian North Sea catch figure for this area
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Table 2.1.4: Herring caught in the North Sea. Catch in tonnes in Division IVb. These figures do
not in all cases correspond to the official statistics and cannot be used for legal purposes.

Country 1999 2000 2001 2002 2003
Belgium 1 - - - -
Denmark 1 26211 26825 30277 26387 22574
Faroe Isands - - - 48 173
France 7634 10863 7796 4214 7918
Germany 13529 18818 8340 7577 12116
Netherlands 22343 26839 24160 13154 19115
Norway 2699 253 7329 656 15732
Sweden 1610 390 1760 453 605
UK (England) 1641 669 814 317 2632
UK (Scotland) 1374 978 1614 289 322
Unallocated landings 3 -3794 4 -9820 4 -22885 4 4052 -2401
Total landings 73248 75815 59205 57147 78786
Discards 2

Total catch 73248 75815 59205 57147 78786
Country 2004 2005 2006 2007 2008
Belgium - - - - -
Denmark 1 33857 41423 32277 35990 32230
Faroe Islands 402 - 200 1196 1612
France 10592 10205 17385 8421 9687
Germany 13823 14381 14222 2205 2415
Netherlands 23649 10038 13363 8550 904
Norway 1076 645 6933 5347 1543
Sweden 1794 1694 2715 7150 6815
UK (England) 2864 3869 4924 577 833
UK (Scotland) 1841 1286 977 - 1293
Unallocated landings 3 8300 10233 2364 -203 -904
Tota landings 98198 93774 95360 69233 56428
Discards 2 1265 1963 30
Total catch 99463 95737 95360 69233 56458

1Including any by-catches in the industrial fishery

2 Discards partly included in unallocated landings

3 Negative unallocated catches due to misreporting from other areas

4 May include discards. Negative unallocated due to misreporting into other areas
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Table 2.1.5: Herring caught in the North Sea. Catch in tonnes in Division IVc and VIId. These
figures do not in all cases correspond to the official statistics and cannot be used for legal pur-
poses.

Country 1999 2000 2001 2002 2003
Belgium 1 1 - 23 5
Denmark 1439 468 583 170 273
France 12844 6879 8750 10686 12389
Germany 2029 2029 3686 4366 5987
Netherlands 10572 12348 9630 23814 36948
UK (England) 1794 1651 1485 3298 3977
UK (Scotland) - - - 623 -
Unallocated landings 21652 3 26822 3 25522 3 5336 8170
Total landings 50331 50198 49656 50318 67749
Discards 2 - -
Total catch 50331 50198 49656 50318 67749
Coastal spring spawners 88 76 147 4 60 84

Included above1

Country 2004 2005 2006 2007 2008
Belgium 8 6 3 1 -
Denmark 774 206 969 113 621
Faroe Idands - - 30 - -
France 12988 15150 13637 7918 7592
Germany 9588 9896 7553 7703 5182
Netherlands 28637 34874 23743 14958 10584
UK (England) 4511 5919 5243 3583 2529
UK (Scotland) - - - - 1
Unallocated landings 11967 8231 5419 4725 3103
Total landings 68473 74282 56597 39001 29612
Discards 2 - - - - -
Total catch 68473 74282 56597 39001 29612
Coastal spring spawners 62 74 65 2 7

Included above 1

1Landings from the Thames estuary area are included in the North Sea catch figure for UK (England)
2 Discards partly included in unallocated landings

3 May include misreported catch and discards

¢ Thames/Blackwater herring landings: 107 t, others included in the catch figure for The Netherlands
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Table 2.2.1: North Sea autumn spawning herring (NSAS), and western Baltic spring spawners
(WBSS) caught in the North Sea and Div IIla in 2008. Catch in numbers (millions) at age
(CANUM), by quarter and division.

Mla_ IVa(E) IVa(E) IVa(E) IVa(Ww) VD Ve VIid _ IVa& IVc& Total Herring
NSAS all WBBS NSAS IVb viid NSAS caughtin the
WR only NSAS North Sea

Quarters: 1-4

0 85.7 0.0 0.0 00 515 6463 149 00 6978 149 798.3 712.6
1 86.6 1.4 0.0 1.4 375 980 85 30 1368 116 235.0 148.4
2 720 112 01 112 1584 774 05 121 2470 127 331.6 259.7
3 19 107 01 106 1155 463 0.7 96 1724 103 184.6 182.8
4 03 17.6 02 175 1164 381 16 249 1720 265 198.7 198.7
5 0.1 9.0 01 90 655 233 16 37.9 97.8  39.4 137.4 137.3
6 01 113 01 112 544 204 0.9 31.2 86.1 321 118.2 118.2
7 03 219 02 217 1227 411 1.2 280 1856 293 215.2 215.0
8 0.1 9.6 0.0 95 402 156 0.2 8.7 65.4 8.9 74.3 74.3
o+ 0.0 7.4 0.0 73  29.8 2.0 0.1 3.7 39.1 3.8 42,9 42.9
Sum 247.0 100.0 0.7 99.3 7920 10086 30.1 150.1 1899.9 189.3 2336.2 2089.9
Quarter: 1

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 21.9 1.3 0.0 1.3 10.6 1.1 0.0 0.0 12.9 0.0 34.8 12.9
2 52.0 4.0 0.0 4.0 33.2 0.9 0.1 0.0 38.1 0.1 90.2 38.2
3 11 16 0.0 16 9.7 0.6 0.4 1.4 11.9 1.8 14.8 13.7
4 0.2 1.6 0.0 1.6 4.3 1.0 1.1 7.1 6.9 8.2 15.3 15.2
5 0.0 15 0.0 15 8.3 1.0 1.0 5.6 10.8 6.5 17.3 17.3
6 0.0 0.6 0.0 0.6 0.2 0.4 0.4 3.0 1.2 35 4.6 46
7 0.3 15 0.0 1.5 2.6 0.7 0.8 7.0 4.8 7.7 12.8 125
8 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.9 0.2 0.9 1.2 1.1
9+ 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.4 0.1 0.4 0.5 0.5
Sum 754 122 00 122 689 5.7 3.8 25.4 86.9 292 1915 116.0
Quarter: 2

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 14.9 0.1 0.0 0.1 6.3 164 0.0 0.0 22.8 0.0 37.7 22.8
2 14.4 7.0 0.1 6.9 79.6 3.1 0.0 0.0 89.6 0.0 104.0 89.7
3 03 7.2 0.1 72 342 1.3 0.0 0.0 427 0.0 43.0 42.8
4 0.0 14.6 0.1 145 53.9 1.5 0.0 0.1 69.9 0.1 70.0 70.1
5 0.0 6.5 0.1 6.4 324 1.1 0.0 0.0 39.9 0.1 40.0 40.0
6 0.0 6.4 0.1 6.4 122 0.6 0.0 0.0 19.1 0.0 19.1 19.2
7 0.0 14.3 0.1 14.2 46.7 1.4 0.0 0.1 62.3 0.1 62.4 62.5
8 0.0 16 0.0 16 45 0.3 0.0 0.0 6.3 0.0 6.3 6.3
9+ 0.0 1.2 0.0 1.2 3.1 0.1 0.0 0.0 4.4 0.0 4.4 4.4
Sum  29.7  58.9 05 584 2729 257 0.1 02  357.0 0.3 387.0 357.8
Quarter: 3

0 39.3 0.0 0.0 0.0 395 5596 0.0 0.0 5992 0.0 6385 599.2
1 40.2 0.0 0.0 00 138 219 0.0 0.0 35.7 0.0 75.9 35.7
2 55 0.2 0.0 0.2 42.4 54.5 0.0 0.0 97.2 0.0 102.7 97.2
3 0.2 0.7 0.0 06 605 39.8 0.0 0.0 101.0 0.0 101.2 101.0
4 0.0 0.6 0.0 06 531 234 0.0 0.0 771 0.0 77.1 77.1
5 0.0 0.7 0.0 07 216 165 0.0 0.0 38.8 0.0 38.8 38.8
6 0.0 1.2 0.0 12 314 154 0.0 0.0 48.0 0.0 48.0 48.0
7 0.1 1.5 0.1 1.4 53.7 28.1 0.0 0.0 83.2 0.0 83.3 83.3
8 0.0 0.5 0.0 05 193 130 0.0 0.0 32.7 0.0 32.8 32,7
9+ 0.0 0.4 0.0 03 159 0.0 0.0 0.0 16.3 0.0 16.3 16.3
Sum 853 5.7 0.2 55 3512 7723 0.1 0.0 1129.0 0.2 12145 1129.4
Quarter: 4

0 46.3 0.0 0.0 0.0 120 866 149 0.0 98.6 14.9 159.8 1135
1 9.7 0.0 0.0 0.0 6.8 587 8.5 3.0 65.4 116 86.7 77.0
2 0.2 0.0 0.0 0.0 3.2 18.9 0.4 12.1 22.1 12.5 34.8 34.6
3 0.2 1.2 0.0 12 111 46 0.2 8.3 16.9 8.5 25.6 25.4
4 0.1 0.8 0.0 0.8 52 12.1 0.4 17.7 18.1 18.1 36.3 36.2
5 0.1 0.4 0.0 0.4 33 47 0.6 32.2 84 328 412 41.1
6 0.0 31 0.0 31 106 4.1 0.5 28.1 17.8 28.6 465 46.4
7 0.0 4.7 0.0 4.7 19.6 10.9 0.4 21.0 35.2 215 56.7 56.7
8 0.0 7.4 0.0 74 165 2.3 0.2 7.8 26.1 7.9 34.1 34.1
9+ 0.0 5.7 0.0 57 10.8 1.9 0.1 3.3 18.4 3.3 21.7 21.7

Sum 56.6 23.2 0.0 23.2 98.9 204:9 26.1 133:5 327.1  159.6 543.3 486.7
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Table 2.2.2: North Sea autumn spawning herring (NSAS), and western Baltic spring spawners
(WBSS) caught in the North Sea and Div IIla in 2008. Mean weight-at-age (kg) in the catch
(WECA), by quarter and division.

Ma _ Va(E) IVa(E)  IVa(Ww) Vb Ve Vid Va& INc& Total Herring

NSAS all WBSS IVb Viid NSAS caught in the
WR all North Sea
Quarters: 1-4
0 0016 0.000  0.000 0.007 0.007 0012 0.000 0007 0012 0.008 0.007
1 0058 0.072  0.000 0.072 0042 0.044 0.107 0050 0.060 0.054 0.051
2 0087 0138 0.142 0.142 0142 0118 0.120 0142 0.120 0.129 0.141
3 0109 0173  0.165 0.187 0172 0128 0.159 0182 0.157 0.180 0.180
4 0139 0172 0.166 0.187 0.85 0133 0.157 0185 0.156 0.181 0.181
5 0.168 0174 0.168 0.188 0191 0142 0.174 0188 0.173 0.183 0.183
6 0176 0216 0.192 0230 0.222 0167 0.8 0226 0.188 0.216 0.216
7 0204 0210 0.199 0219 0.228 0162 0.193 0220 0.192 0.216 0.216
8 0198 0253  0.203 0.262 0.265 0210 0.215 0262 0.215 0.256 0.256
o+ 0000 0266 0.233 0281 0223 0241 0.247 0275 0.247 0.273 0.273
Quarter: 1
0 0.000 0.000 0.020 0.000 0.000 0.000 0.000 na na 0.000 0.000
1 0.034 0072 0.024 0.074 0.029 0.000 0.000 0.070 na 0.047 0.070
2 0.083 0129  0.056 0127 0104 0085 0000 0127 0.085 0.102 0.127
3 0.103 0150  0.110 0143 0115 0101 0101 0143 0.101 0.135 0.137
4 0.129 0.161 0.244 0.146 0122 0117 0125 0145 0.124 0.134 0.134
5 0.000 0156  0.262 0.153 0128 0118 0.136 0151 0.133 0.144 0.144
6 0.000 0.189 0.325 0.177 0.133 0.133 0.152 0.169 0.150 0.155 0.155
7 0.208 0.187  0.267 0.167 0141 0133 0158 0169  0.156 0.162 0.161
8 0.199 0192  0.268 0215 0160 0160 0171 0186 0.170 0.174 0.173
9+ 0.000 0.235  0.269 0215 0.000 0000 0198 0234 0.198 0.205 0.205
Quarter: 2
0 0.000  0.000  0.000 0.000 0.000 0.000  0.000 na na na na
1 0.031  0.076  0.067 0.076 0.016 0.101 0000 0.033 0.101 0.032 0.033
2 0.091 0143 0.144 0.134 0143 0109 0000 0135  0.109 0.129 0.135
3 0.109 0.163  0.163 0.164 0163 0134 0101 0164 0.122 0.164 0.164
4 0.121 0.166  0.166 0.163 0165 0154 0125 0163 0.135 0.163 0.163
5 0.132 0.164  0.163 0169 0171 0157 0.136 0168 0.143 0.168 0.168
6 0.141 0190  0.189 0190 0.205 0.180 0152 0190 0.161 0.190 0.190
7 0.154 0.191 0.191 0.187 0.194 0.180 0.158 0.188 0.164 0.188 0.188
8 0.164 0192  0.192 0210 0227 0212 0171 0206 0.186 0.206 0.206
9+ 0.000 0235 0.235 0195 0227 0000 0198 0207 0.198 0.207 0.207
Quarter: 3
0 0.015 0.000  0.000 0.006  0.006  0.000 0.000  0.006 na 0.007 0.006
1 0.076  0.000  0.072 0.083 0.039 0.104 0107 0056 0.105 0.067 0.056
2 0.108 0.144 0.128 0.166 0.143 0.137 0.115 0.153 0.134 0.151 0.153
3 0.123 0.211 0.143 0.205 0.172 0.167 0.169 0.192 0.167 0.192 0.192
4 0.000 0210  0.160 0214 0192 0186 0169 0207 0.182 0.207 0.207
5 0.000 0.230  0.180 0221 0197 0190 0180 0211 0.186 0.211 0.211
6 0.000 0.236  0.200 0.246 0228 0209 0190 0240 0.202 0.240 0.240
7 0.191  0.228  0.220 0.244 0240 0215 0201 0243 0.211 0.243 0.243
8 0.198 0.231 0.229 0.282 0.268 0.232 0.212 0.276 0.226 0.276 0.276
o+ 0.000 0.255 0.229 0.313 0.238 0.218 0.241 0.312 0.235 0.312 0.312
Quarter: 4
0 0.017 0000 0.015 0.012 0012 0012 0000 0012 0012 0.013 0.012
1 0.076  0.000  0.056 0.043 0.050 0.044 0107 0049  0.060 0.054 0.051
2 0.110 0.183  0.110 0.150 0.140 0.126 0120 0142 0.120 0.134 0.134
3 0.125 0.244 0.244 0.193 0.180 0.175 0.169 0.193 0.169 0.185 0.185
4 0.164 0.262 0.262 0.204 0.180 0.172 0.170 0.191 0.170 0.181 0.181
5 0.185 0.325  0.325 0248 0190 0181 0180 0218 0.180 0.188 0.188
6 0.183  0.267  0.267 0229 0207 0193 0192 0230 0.192 0.207 0.207
7 0.182  0.268  0.268 0.234 0208 0207 0205 0230 0.205 0.221 0.221
8 0.213 0.269  0.269 0.254 0254 0225 0221 0258 0.221 0.249 0.249
9+ 0.000 0.274 0.274 0.258 0.222 0.241 0.254 0.259 0.254 0.258 0.258
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Table 2.2.3: North Sea autumn spawning herring (NSAS), and western Baltic spring spawners
(WBSS) caught in the North Sea in 2008. Mean length-at-age (cm) in the catch, by quarter and
division.

lla IVaE) IVa(E) IVa(Ww) IVb Ve Viid IVa & Ve &
NSAS all WBSS IVb viid
WR all

Quarters: 1-4
0 n.d. 0.0 n.d. 111 109 125 0.0 11.0 125

1 nd. 202 n.d. 205 179 189 228 18.7 19.9
2 nd. 249 n.d. 251 251 243 239 25.1 24.0
3 nd. 268 n.d. 273 267 259 261 27.1 26.0
4 nd. 268 nd. 271 273 265 263 27.1 26.3
5 nd. 272 n.d. 273 279 266 270 27.4 27.0
6 nd. 289 n.d. 291 291 275 278 29.1 27.8
7 nd. 288 n.d. 286 294 277 280 28.8 28.0
8 nd. 314 n.d. 306 310 291 289 30.8 28.9
o+ nd. 319 n.d. 313 290 293 298 31.3 29.8
Quarter: 1

0 nd. 0.0 n.d. 0.0 0.0 0.0 0.0 - -

1 n.d. 20.1 n.d. 203 151 0.0 0.0 19.9 -

2 n.d. 24.7 n.d. 24.7 24.0 23.3 0.0 24.7 23.3
3 n.d. 26.1 n.d. 25.9 25.6 25.4 24.0 25.9 24.3
4 n.d. 26.4 n.d. 25.7 26.2 26.4 25.7 25.9 25.8
5 n.d. 26.7 n.d. 26.6 26.4 26.3 26.3 26.6 26.3
6 n.d. 27.6 n.d. 26.9 27.2 27.2 27.2 27.3 27.2
7 n.d. 27.8 n.d. 27.4 27.4 27.3 27.3 27.5 27.3
8 n.d. 28.4 n.d. 287 293 293 281 28.6 28.2
9+ n.d. 29.7 n.d. 28.7 0.0 0.0 28.7 29.7 28.7
Quarter: 2

0 n.d. 0.0 n.d. 0.0 0.0 0.0 0.0 o o

1 n.d. 20.6 n.d. 20.6 13.6 22.8 0.0 15.6 22.8
2 n.d. 25.0 n.d. 24.6 25.3 23.8 0.0 24.6 23.8
3 n.d. 26.2 n.d. 259 264 259 240 26.0 25.2
4 n.d. 26.6 n.d. 26.1 26.5 27.1 25.7 26.2 26.2
5 n.d. 26.8 n.d. 26.5 27.1 27.2 26.3 26.6 26.6
6 n.d. 27.6 n.d. 27.3 28.3 28.3 27.2 27.4 27.5
7 n.d. 27.8 n.d. 27.1 28.1 28.4 27.3 27.3 27.6
8 n.d. 28.4 n.d. 28.1 29.6 30.2 28.1 28.2 28.9
9+ n.d. 29.7 n.d. 27.8 29.4 0.0 28.7 28.4 28.7
Quarter: 3

0 n.d. 0.0 n.d. 10.7 10.7 0.0 0.0 10.7 o

1 n.d. 0.0 n.d. 21.4 17.6 22.8 22.8 19.1 22.8
2 n.d. 25.0 n.d. 26.2 25.1 24.6 23.9 25.6 24.5
3 n.d. 28.7 n.d. 27.8 26.7 26.3 26.5 27.4 26.3
4 n.d. 28.5 n.d. 28.1 27.7 27.3 26.6 28.0 27.1
5 n.d. 29.3 n.d. 284 281 274 270 28.3 27.2
6 n.d. 29.7 n.d. 29.4 29.4 28.3 27.6 29.4 28.0
7 n.d. 29.6 n.d. 29.3 29.9 28.5 28.0 29.5 28.4
8 n.d. 30.3 n.d. 30.4 31.1 29.3 28.4 30.7 29.0
9+ n.d. 31.1 n.d. 31.5 28.8 28.3 29.3 31.5 29.0
Quarter: 4

0 n.d. 0.0 n.d. 12.5 12.5 125 0.0 12.5 12.5
1 n.d. 0.0 n.d. 18.8 19.3 18.9 22.8 19.3 19.9
2 n.d. 28.6 n.d. 27.4 25.2 24.6 23.9 25.5 24.0
3 n.d. 30.6 n.d. 29.4 27.3 26.8 26.4 28.9 26.4
4 n.d. 30.8 n.d. 29.1 26.7 26.8 26.5 27.6 26.5
5 n.d. 31.8 n.d. 30.0 27.6 27.0 27.1 28.7 27.1
6 n.d. 31.6 n.d. 30.5 28.4 27.8 27.9 30.2 27.9
7 n.d. 32.0 n.d. 306 283 283 282 30.1 28.2
8 n.d. 32.2 n.d. 31.6 30.5 29.0 28.9 31.6 28.9
9+ n.d. 325 n.d. 32.0 29.0 29.3 29.9 31.8 29.9
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Table 2.2.4: North Sea autumn spawning herring (NSAS), and western Baltic spring spawners
(WBSS) caught in the North Sea and Div IIla in 2008. Catches (tonnes) at-age (SOP figures), by
quarter and division.

lla IVa(E) IVa(E) IVa(E) IVa(W) Vb Ve VIid IVa& IVc& Total Herring
NSAS all WBSS NSAS IVb Viid NSAS caught in the
WR only NSAS North Sea

Quarters: 1-4

0 14 0.0 0.0 0.0 0.4 44 0.2 0.0 48 0.2 6.3 5.0
1 5.0 0.1 0.0 0.1 2.7 41 0.4 0.3 6.9 0.7 12.6 7.6
2 6.2 1.6 0.0 15 22.4 11.0 0.1 1.5 35.0 1.5 427 36.5
3 0.2 1.9 0.0 1.8 215 7.9 0.1 1.5 313 1.6 33.2 33.0
4 0.0 3.0 0.0 30 218 7.1 0.2 39 319 41 36.0 36.0
5 0.0 1.6 0.0 16 123 45 0.2 66 183 6.8 25.2 25.2
6 0.0 2.4 0.0 24 125 45 0.2 59 195 6.0 25.5 25.5
7 0.1 46 0.0 46 269 9.4 0.2 54 408 5.6 465 46.5
8 0.0 24 0.0 24 106 4.1 0.0 1.9 1741 1.9 19.0 19.0
9+ 0.0 2.0 0.0 2.0 8.4 0.4 0.0 09 108 0.9 11.7 11.7
Sum 130 195 0.1 1904 1395 575 15 279 2163 294 258.7 245.9
Quarter: 1

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.7 0.1 0.0 0.1 0.8 0.0 0.0 0.0 0.9 0.0 1.6 0.9
2 4.3 0.5 0.0 0.5 4.2 0.1 0.0 0.0 4.8 0.0 9.2 4.8
3 0.1 0.2 0.0 0.2 1.4 0.1 0.0 0.1 1.7 0.2 2.0 1.9
4 0.0 0.3 0.0 0.3 0.6 0.1 0.1 0.9 1.0 1.0 2.0 2.0
5 0.0 0.2 0.0 0.2 1.3 0.1 0.1 0.8 1.6 0.9 2.5 2.5
6 0.0 0.1 0.0 0.1 0.0 0.0 0.1 0.5 0.2 0.5 0.7 0.7
7 0.1 0.3 0.0 0.3 0.4 0.1 0.1 1.1 0.8 1.2 2.1 2.0
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.2 0.2 0.2
9+ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.1
Sum 5.3 18 0.0 138 8.8 0.6 0.5 36 111 40 20.4 15.2
Quarter: 2

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.5 0.0 0.0 0.0 0.5 0.3 0.0 0.0 0.7 0.0 1.2 0.7
2 1.3 1.0 0.0 1.0 10.7 0.4 0.0 0.0 12.1 0.0 134 121
3 0.0 1.2 0.0 1.2 5.6 0.2 0.0 0.0 7.0 0.0 7.0 7.0
4 0.0 2.4 0.0 2.4 8.8 0.2 0.0 0.0 11.4 0.0 114 114
5 0.0 1.1 0.0 1.0 5.5 0.2 0.0 0.0 6.7 0.0 6.7 6.7
6 0.0 1.2 0.0 1.2 2.3 0.1 0.0 0.0 3.6 0.0 3.6 3.6
7 0.0 2.7 0.0 2.7 8.7 0.3 0.0 0.0 11.7 0.0 11.7 11.7
8 0.0 0.3 0.0 0.3 0.9 0.1 0.0 0.0 1.3 0.0 1.3 1.3
9+ 0.0 0.3 0.0 0.3 0.6 0.0 0.0 0.0 0.9 0.0 0.9 0.9
Sum 18 10.2 0.1 101 436 1.8 0.0 00 555 0.0 57.4 55.6
Quarter: 3

0 0.6 0.0 0.0 0.0 0.2 34 0.0 0.0 3.6 0.0 4.2 3.6
1 3.1 0.0 0.0 0.0 1.1 0.9 0.0 0.0 2.0 0.0 51 2.0
2 0.6 0.0 0.0 0.0 7.1 7.8 0.0 0.0 14.9 0.0 155 14.9
3 0.0 0.1 0.0 0.1 12.4 6.8 0.0 0.0 19.4 0.0 19.4 19.4
4 0.0 0.1 0.0 0.1 11.3 4.5 0.0 0.0 16.0 0.0 16.0 16.0
5 0.0 0.2 0.0 0.2 48 3.2 0.0 0.0 8.2 0.0 8.2 8.2
6 0.0 0.3 0.0 0.3 7.7 35 0.0 0.0 115 0.0 11.5 11.5
7 0.0 0.3 0.0 03 131 6.7 0.0 00 202 0.0 20.2 20.2
8 0.0 0.1 0.0 0.1 54 35 0.0 0.0 9.0 0.0 9.0 9.0
o+ 0.0 0.1 0.0 0.1 5.0 0.0 0.0 0.0 5.1 0.0 5.1 5.1
Sum 43 1.3 0.0 12 683 404 0.0 0.0 1099 0.0 114.2 109.9
Quarter: 4

0 0.8 0.0 0.0 0.0 0.1 1.0 0.2 0.0 1.2 0.2 2.1 1.4
1 0.7 0.0 0.0 0.0 0.3 2.9 0.4 0.3 3.2 0.7 4.7 3.9
2 0.0 0.0 0.0 0.0 0.5 2.7 0.1 1.5 3.1 15 4.7 4.6
3 0.0 0.3 0.0 0.3 2.1 0.8 0.0 1.4 3.3 1.4 4.7 47
4 0.0 0.2 0.0 0.2 11 2.2 0.1 3.0 3.5 3.1 6.6 6.5
5 0.0 0.1 0.0 0.1 0.8 0.9 0.1 5.8 1.8 5.9 7.8 7.7
6 0.0 0.8 0.0 0.8 2.4 0.9 0.1 5.4 4.1 5.5 9.6 9.6
7 0.0 1.2 0.0 1.2 4.6 2.3 0.1 4.3 8.1 4.4 12.5 12.5
8 0.0 2.0 0.0 2.0 4.2 0.6 0.0 1.7 6.7 1.7 8.5 8.5
o+ 0.0 1.6 0.0 1.6 2.8 0.4 0.0 0.8 4.8 0.8 5.6 5.6
Sum 16 6.3 0.0 62 189 147 10 243 398 253 66.7 65.1
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Table 2.2.5: North Sea autumn spawning herring (NSAS), and western Baltic spring spawners
(WBSS) caught in the North Sea in 2008. Percentage age composition (based on numbers, 3+
group summarised), by quarter and division.

lla IVa(E) Iva(E) IVa(E) IVa(W) Vb Ve viid IVa & Ve & Total Herring
NSAS all WBSS NSAS Vb Viid NSAS caught in the
WR only NSAS North Sea

Quarters: 1-4

0 347%  0.0%  0.0% 0.0%  65% 641% 49.3% 0.0% 36./%  7.8% 34.2% 34.1%
1 351% 14% 00% 14% 47% 97% 283% 19% 72%  6.1% 10.1% 7.1%
2 202% 11.2% 10.1% 11.2% 20.0% 7.7% 1.8%  7.6% 13.0%  6.7% 14.2% 12.4%
3 0.8% 10.7% 124% 10.7% 14.6%  46% 22% 6.1% 91%  54% 7.9% 8.7%
4 0.1% 17.6% 239% 17.6% 147% 3.8% 52% 156% 9.1% 14.0% 8.5% 9.5%
5 01% 9.0% 11.0% 9.0% 83% 23% 51% 238% 51% 20.8% 5.9% 6.6%
6 0.0% 113% 11.6% 11.2%  6.9% 20% 3.1% 19.6% 45% 16.9% 5.1% 5.7%
7 0.1% 21.9% 26.0% 21.9% 155%  41% 4.1% 17.6% 9.8% 155% 9.2% 10.3%
8 0.0% 96% 29% 9.6% 51% 15% 0.7% 54% 34% 47% 3.2% 3.6%
o+ 00% 74% 22% 74% 3.8% 02% 02% 23% 21%  2.0% 1.8% 2.1%
Sum 3+ 1.1% B87.4% 89.9% B87.4% 68.8% 18.5% 20.6% 90.5% 43.1% 79.3% 41.6% 46.4%
Quarter: 1

0 0.0%  0.0% -~ 00% 00% 00% 00% 00% 00% 00% 0.0% 0.0%
1 29.0%  10.3% - 103% 154% 188%  0.0%  0.0% 14.9%  0.0% 18.2% 11.1%
2 68.9%  32.8% - 328% 482% 150%  27%  0.0% 43.9%  0.3% 47.1% 32.9%
3 1.5% 13.3% - 13.3% 14.0% 10.2% 10.7% 5.4% 13.7% 6.1% 1.7% 11.8%
4 0.2% 12.9% - 12.9% 6.3% 18.2% 29.3% 28.0% 8.0% 28.2% 8.0% 13.1%
5 0.0% 12.1% - 12.1% 12.0% 18.3% 25.3% 22.0% 12.4% 22.4% 9.0% 14.9%
6 0.0%  4.6% - 46% 04%  62% 10.7% 12.0%  1.3% 11.8% 2.4% 4.0%
7 03% 12.1% - 121%  3.8% 125% 20.0% 27.4%  55% 26.5% 6.7% 10.8%
8 0.0%  1.1% - 11% 00%  08%  14%  34% 02%  3.2% 0.6% 1.0%
o+ 0.0%  0.9% - 09% 00% 00% 00% 17%  01%  15% 0.3% 0.5%
Sum 3+ 2.1%  56.9% - 569% 36.4% 66.1% 97.3% 100.0% 41.3% 99.7% 34.7% 55.9%
Quarter: 2

0 0.0%  00%  00%  00% 00%  00% 00% 00% 00%  00% 0.0% 0.0%
1 50.1%  02%  0.0%  02%  23% 637% 03% 00% 64%  0.1% 9.7% 6.4%
2 48.6% 11.9% 122% 11.9% 29.2% 12.1% 132%  0.0% 251%  5.0% 26.9% 25.1%
3 1.0% 123% 11.3% 123% 125%  52% 150%  54% 12.0%  9.1% 11.1% 12.0%
4 0.0% 248% 23.3% 24.8% 19.8%  59% 224% 28.0% 19.6% 25.9% 18.1% 19.6%
5 0.2% 11.0% 10.9% 11.0% 11.9% 4.2% 18.5% 22.0% 11.2% 20.7% 10.3% 11.2%
6 0.0% 10.9% 11.5% 10.9% 4.5% 2.2% 9.5% 12.0% 5.3% 11.1% 4.9% 5.4%
7 0.0% 24.3% 25.8% 24.3% 17.1% 5.5% 17.5% 27.4% 17.5% 23.7% 16.1% 17.5%
8 0.0%  27%  29% 27%  16%  10%  34%  3.4%  18%  3.4% 1.6% 1.8%
9+ 0.0%  20% 22% 20% 11% 03%  0.0% 17%  12%  1.1% 1.1% 1.2%
Sum 3+ 1.3% 87.9% 87.8% B87.9% 685% 24.2% 86.5% 100.0% 685% 94.8% 63.4% 68.6%
Quarter: 3

0 46.1% 0.0% 0.0% 0.0% 11.2% 72.5% 0.0% 0.0% 53.1% 0.0% 52.6% 53.1%
1 471%  00%  0.0%  00%  39%  28% 31%  29%  32%  3.1% 6.2% 3.2%
2 6.4%  40%  51%  40% 121%  7.1% 23.0% 11.1%  8.6% 20.0% 8.5% 8.6%
3 0.3% 11.4% 122% 11.4% 17.2%  52% 13.9%  67%  89% 12.1% 8.3% 8.9%
4 0.0% 108% 25.2% 10.3% 151%  3.0% 189% 156%  6.8% 18.1% 6.3% 6.8%
5 0.0% 13.0% 11.8% 13.0%  6.1%  2.1% 11.6% 222%  3.4% 14.2% 3.2% 3.4%
6 0.0% 207% 12.4% 21.0%  89%  2.0% 10.9% 195%  4.2% 13.1% 4.0% 4.3%
7 0.1% 25.7% 27.9% 25.6% 15.3% 3.6% 13.8% 14.9% 7.4% 14.1% 6.9% 7.4%
8 0.0% 8.1% 3.1% 8.3% 5.5% 1.7% 4.5% 5.0% 2.9% 4.7% 2.7% 2.9%
9+ 0.0% 6.2% 2.3% 6.4% 4.5% 0.0% 0.2% 2.1% 1.4% 0.7% 1.3% 1.4%
Sum3+  04% 96.0% 94.9% 96.0% 72.7% 17.6% 73.9% 86.1% 35.2%  76.9% 32.7% 35.2%
Quarter: 4

0 81.8% 0.0% 0.0% 0.0% 12.1% 42.3% 56.9% 0.0%  30.2% 9.3% 29.4% 23.3%
1 17.1% 0.0% 0.0% 0.0% 6.8% 28.6% 32.7% 2.3%  20.0% 7.3% 16.0% 15.8%
2 03% 00% 00% 00% 32% 92% 15% 91% 67%  7.8% 6.4% 7.1%
3 03% 52%  40%  51% 11.2%  22% 0.8%  62%  52%  53% 4.7% 5.2%
4 01%  36%  14%  36% 52% 59%  16% 133%  55% 11.4% 6.7% 7.4%
5 02%  15%  00%  15%  33% 23% 21% 241%  2.6% 20.5% 7.6% 8.5%
6 0.1% 133%  0.0% 13.4% 10.7%  2.0%  19% 21.0%  55% 17.9% 8.6% 9.5%
7 0.0% 200%  0.0% 20.0% 19.9% 53% 17% 157% 10.8% 13.4% 10.4% 11.6%
8 0.0% 31.8% 0.0% 31.8% 16.6% 1.1% 0.6% 5.8% 8.0% 5.0% 6.3% 7.0%
9+ 0.0% 24.6% 0.0% 24.6% 10.9% 0.9% 0.2% 2.5% 5.6% 2.1% 4.0% 4.5%

Sum 3+ 0.8% 100.0% 54% 100.0% 77.9% 19.9% 89% 886% 43.1% 75.6% 48.2% 53.8%
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Table 2.2.6: Total catch of herring caught in the North Sea and Div. Illa: North Sea autumn
spawners (NSAS). Catch in numbers (millions) at mean weight-at-age (kg) by fleet, and SOP
catches (‘000 t). SOP catch might deviate from reported catch as used for the assessment.

2005 Fleet A Fleet B Fleet C Fleet D TOTAL

Total Mean Mean Mean Mean Mean

Winter rings Numbers  Weight  Numbers Weight Numbers ~ Weight  Numbers  Weight Numbers  Weight
0 0.4 0.119 918.7 0.011 11.3 0.027 85.1 0.015 1,015.6 0.011
1 42.3 0.088 365.8 0.033 174.6 0.065 132.9 0.032 715.5 0.044
2 196.3 0.122 0.0 0.000 115.9 0.072 43.3 0.068 355.4 0.099
3 469.5 0.155 0.0 0.000 12.4 0.106 3.7 0.105 485.7 0.153
4 1313.0 0.166 0.0 0.000 4.7 0.154 0.6 0.158 1,318.4 0.166
5 477.6 0.208 0.0 0.000 2.1 0.175 0.2 0.157 479.9 0.208
6 573.6 0.223 0.0 0.000 1.9 0.189 0.3 0.160 575.9 0.223
7 114.7 0.240 0.0 0.000 0.3 0.216 0.2 0.178 115.2 0.240
8 107.8 0.266 0.0 0.000 0.2 0.209 0.0 0.000 108.0 0.266
9+ 39.1 0.265 0.0 0.000 39.1 0.265

TOTAL 3,334.2 1,284.5 323.5 266.4 5,208.7

SOP catch 611.7 21.8 22.9 9.0 665.4

Figures for A fleet include 998 t unsampled bycatch in the industrial fishery

2006 Fleet A Fleet B Fleet C Fleet D TOTAL

Total Mean Mean Mean Mean Mean

Winter rings Numbers Weight  Numbers Weight Numbers ~ Weight  Numbers  Weight Numbers  Weight
0 7.6 0.065 835.9 0.010 6.0 0.020 29.1 0.013 878.6 0.010
1 14.3 0.111 57.8 0.023 93.3 0.068 56.8 0.030 222.2 0.049
2 334.1 0.127 20.3 0.044 42.1 0.081 8.1 0.069 404.5 0.117
3 308.2 0.145 1.0 0.119 7.3 0.119 2.9 0.113 319.4 0.144
4 471.8 0.172 3.8 0.153 2.4 0.141 0.8 0.137 478.8 0.172
5 1012.6 0.181 4.7 0.160 21 0.184 1.2 0.188 1,020.6 0.181
6 257.5 0.220 0.0 0.000 0.4 0.188 0.1 0.197 258.1 0.219
7 253.3 0.237 0.0 0.000 0.3 0.213 0.1 0.225 253.7 0.237
8 64.6 0.235 0.5 0.214 0.1 0.206 0.0 0.209 65.3 0.235
9+ 44.7 0.262 0.0 0.000 44.7 0.262

TOTAL 2,768.8 924.0 154.1 99.2 3,946.0

SOP catch 497.5 11.8 11.6 3.4 524.3

Figures for A fleet include 961 t unsampled bycatch in the industrial fishery

2007 Fleet A Fleet B Fleet C Fleet D TOTAL

Total Mean Mean Mean Mean Mean

Winter rings Numbers Weight  Numbers Weight Numbers ~ Weight  Numbers  Weight Numbers  Weight
0 20.5 0.008 532.8 0.011 14.2 0.048 53.5 0.021 621.0 0.012
1 21.0 0.099 25.2 0.045 150.3 0.071 39.0 0.031 235.6 0.064
2 142.1 0.149 0.0 0.000 59.5 0.075 17.4 0.059 219.0 0.121
3 412.8 0.152 0.0 0.000 1.9 0.111 0.2 0.085 414.8 0.151
4 284.0 0.164 0.0 0.000 0.3 0.123 0.1 0.130 284.5 0.163
5 307.4 0.194 0.0 0.000 14 0.152 0.1 0.145 308.9 0.193
6 628.1 0.190 0.0 0.000 0.2 0.179 0.1 0.191 628.4 0.190
7 146.8 0.224 0.0 0.000 0.6 0.175 0.0 0.165 147.5 0.223
8 132.9 0.235 0.0 0.000 0.0 0.144 0.0 0.216 132.9 0.235
9+ 23.2 0.252 0.0 0.000 0.0 0.000 0.0 0.000 23.2 0.252

TOTAL 2,118.9 558.1 228.4 110.4 3,015.8

SOP catch 381.1 6.9 16.4 3.4 407.8

Figures for A fleet include 345t unsampled bycatch in the industrial fishery

2008 Fleet A Fleet B Fleet C Fleet D TOTAL

Total Mean Mean Mean Mean Mean

Winter rings Numbers Weight  Numbers Weight Numbers ~ Weight  Numbers ~ Weight Numbers  Weight
0 66.3 0.010 646.3 0.007 4.3 0.036 81.3 0.015 798.3 0.008
1 78.4 0.061 70.1 0.040 59.2 0.071 274 0.029 235.0 0.053
2 259.7 0.141 0.0 0.000 52.6 0.087 19.4 0.085 331.7 0.129
3 182.8 0.180 0.0 0.000 1.7 0.109 0.2 0.110 184.7 0.180
4 198.7 0.181 0.0 0.000 0.2 0.139 0.0 0.133 198.9 0.181
5 137.3 0.183 0.0 0.000 0.1 0.168 0.0 0.187 137.5 0.183
6 118.2 0.216 0.0 0.000 0.1 0.175 0.0 0.161 118.3 0.216
7 215.0 0.216 0.0 0.000 0.3 0.203 0.0 0.184 215.4 0.216
8 74.3 0.256 0.0 0.000 0.1 0.199 0.0 0.159 74.3 0.256
9+ 42.9 0.273 0.0 0.000 0.0 0.000 0.0 0.000 42.9 0.273

TOTAL 1,373.6 716.4 118.6 128.3 2,336.9

SOP catch 238.7 7.1 9.2 3.7 258.8

Figures for A fleet include 50 t unsampled bycatch in the industrial fishery



50 ICES HAWG REPORT 2009

Table2.2.7: Catch at age (numbersin millions) of herring caught in the North Sea, 1993-2008.
SG Rednose's revisions for 1995-2001 are included.

Year/rings 0 1 2 3 4 5 6 7 8 9+ Total
1993 7254 1385 792 614 315 222 230 191 88 42 11133
1994 3834 497 1438 504 355 117 98 78 71 46 7038
1995 6294 484 1319 818 244 122 57 43 69 29 9480
1996 1795 645 488 516 170 57 22 9 17 4 3723
1997 364 174 565 428 285 109 31 12 19 6 1993
1998 208 254 1084 525 267 179 89 14 17 4 2642
1999 968 73 487 1034 289 134 70 28 10 2 3096
2000 873 194 516 453 636 212 82 36 15 3 3019
2001 1025 58 678 473 279 319 92 39 18 2 2982
2002 319 490 513 913 294 136 164 47 34 7 2917
2003 347 172 1022 507 809 244 106 121 37 8 3375
2004 627 136 274 1333 517 721 170 100 70 22 3970
2005 919 408 203 487 1326 480 577 116 108 39 4664
2006 844 72 354 309 475 1017 257 252 65 44 3689
2007 553 46 142 413 284 307 628 147 133 23 2677
2008 713 148 260 183 199 137 118 215 74 43 2090

Table2.2.8: Catch at age (numbers in millions) of Baltic Spring spawning Herring taken in the North Sea, and transfered
to the assessment of the spring spawning stock in I11a, 1993-2008.

Year/rings 0 1 2 3 4 5 6 7 8 9+ Total
1993 0.0 0.0 4.2 10.8 12.3 8.4 5.9 4.7 1.7 1.0 49.0
1994 0.0 0.0 8.8 28.2 16.3 11.0 8.6 34 3.2 0.7 80.2
1995 0.0 0.0 22.4 11.0 14.9 4.0 29 1.9 0.7 0.0 57.8
1996 0.0 0.0 0.0 2.8 0.8 0.4 0.1 0.1 0.3 0.0 45
1997 0.0 0.0 2.2 13 15 0.4 0.2 0.1 0.2 0.0 5.9
1998 0.0 51 9.5 12.0 10.1 6.0 3.0 0.4 0.9 0.0 47.0
1999 0.0 0.0 3.3 14.3 5.6 3.6 1.4 0.6 0.4 0.0 29.3
2000 0.0 0.0 8.2 9.8 10.2 5.7 25 0.6 0.7 0.1 37.6
2001 0.0 0.0 11.3 10.2 6.1 7.2 2.7 1.6 0.4 0.0 39.9
2002 0.0 0.0 7.6 14.8 10.6 3.3 2.9 1.0 0.5 0.1 40.8
2003 0.0 0.0 0.0 3.1 6.0 35 1.2 13 0.5 0.1 15.7
2004 0.0 0.0 15.1 27.9 35 4.1 1.0 0.5 0.1 0.0 52.3
2005 0.0 0.0 6.6 17.4 12.7 2.6 3.8 11 0.4 0.3 44.8
2006 0.0 0.1 35 8.8 14.0 22.4 5.1 53 21 1.0 62.2
2007 0.0 0.0 0.1 2.6 1.3 0.6 0.8 0.4 0.5 0.2 6.3
2008 0.0 0.0 0.1 0.1 0.2 0.1 0.1 0.2 0.0 0.0 0.7

Table2.2.9: Catch at age (numbers in millions) of North Sea Autumn Spawners taken in l1a, and transfered to the assess-
ment of NSAS, 1993 - 2008. SG Rednose's revisions and revision of 2002 splitting are included.

Year/rings 0 1 2 3 4 5 6 7 8+ Total
1993 2795 2033 238 27 8 4 3 2 1 5109
1994 482 1087 201 27 6 3 2 0 0 1807
1995 1145 1181 147 10 3 1 1 0 0 2487
1996 516 961 154 13 3 1 1 0 0 1649
1997 68 305 125 20 1 1 0 0 0 521
1998 51 729 145 25 19 3 3 1 0 977
1999 598 231 133 39 10 5 1 1 0 1017
2000 232 978 115 20 21 7 3 1 0 1377
2001 808 557 140 15 1 0 0 0 0 1521
2002 411 345 48 5 1 0 0 0 0 811
2003 22 445 182 13 16 2 1 1 0 682
2004 88 71 180 21 6 10 2 2 1 380
2005 96 307 159 16 5 2 2 0 0 590
2006 35 150 50 10 3 3 1 0 0 253
2007 68 189 77 2 0 1 0 1 0 339
2008 86 87 72 2 0 0 0 0 0 247
Table 2.2.10: Catch at age (numbersin millions) of the total North Sea Autumn Spawning stock 1993 - 2008.
SG Rednose's revisions and the revision of 2002 splitting are included.

Year/rings 0 1 2 3 4 5 6 7 8 9+ Total
1993 10280 4160 1305 577 295 210 221 184 86 41 17358
1994 4437 1890 1839 449 332 103 88 74 68 45 9325
1995 7438 1665 1444 817 232 119 55 41 69 29 11909
1996 2311 1606 642 526 172 58 23 9 17 4 5368
1997 431 480 688 447 285 109 31 12 19 6 2507
1998 260 978 1220 538 276 176 89 15 17 4 3572
1999 1566 304 616 1059 294 136 69 28 10 2 4084
2000 1105 1172 623 463 647 213 82 36 15 2 4358
2001 1833 614 806 477 274 312 89 37 17 2 4463
2002 730 835 553 903 284 133 161 46 33 7 3687
2003 369 617 1204 517 820 243 106 120 37 8 4042
2004 716 207 439 1326 520 726 171 101 71 22 4298
2005 1016 716 355 486 1318 480 576 115 108 39 5209
2006 879 222 401 311 465 999 253 249 63 44 3885
2007 621 236 219 412 283 308 628 147 132 23 3009
2008 798 235 332 185 199 137 118 215 74 43 2336
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Table 2.2.11: Comparison of mean weights (kg) at age (rings) in the catch of adult herring in the
North Sea (by Div.) and North Sea autumn spawners caught in Div. IIIa in 1998 — 2008. SG Red-
nose’s revisions are included.

Age (Rings)
Div. Year 2 3 4 5 6 7 8 9+
llla 1998 0.078 0.118 0.163 0.180 0.197 0.179 0.226 -

1999 0.084 0.113 0.141 0.161 0.181 0.206 0.199 -
2000 0.076 0.103 0.162 0.190 0.184 0.186 0.177 -
2001 0.073 0.105 0.128 0.133 0.224 0.170 0.192 -
2002 0.104 0.126 0.144 0.164 0.180 0.180 0.218 -
2003 0.067 0.123 0.150 0.163 0.191 0.214 0.187 -
2004 0.070 0.121 0.141 0.152 0.170 0.187 0.178 -
2005 0.071 0.106 0.155 0.173 0.185 0.200 0.209 -
2006 0.079 0.117 0.140 0.186 0.191 0.216 0.207 -
2007 0.071 0.108 0.125 0.152 0.184 0.175 0.154 -
2008 0.087 0.109 0.139 0.168 0.176 0.204 0.198 -
IVa(E) 1998 0.114 0.148 0.171 0.199 0.219 0.237 0.269 0.233
1999 0125 0.143 0.162 0.191 0.207 0.226 0.232 0.272
2000 0.130 0.154 0.172 0.195 0.202 0.218 0.261 0.256
2001 0.121 0.148 0.165 0.177 0.197 0.220 0.262 0.238
2002 0.130 0.154 0.167 0.189 0.198 0.212 0.229 0.238
2003 0.122 0.154 0.162 0.177 0.189 0.203 0.213 0.218
2004 0119 0133 0171 0.185 0212 0.192 0.218 0.252
2005 0.117 0.146 0.153 0.202 0.209 0.233 0.262 0.265
2006 0.125 0.149 0.164 0.175 0.214 0.224 0.229 0.254
2007 0.156 0.148 0.156 0.186 0.184 0.204 0.226 0.239
2008 0.138 0.173 0.172 0174 0.216 0.210 0.253  0.266
Va(w) 1998 0.130 0.170 0.205 0.244 0.263 0.270 0.308 0.314
1999 0.129 0.162 0.192 0.227 0.250 0.261 0.272 0.309
2000 0.127 0159 0.187 0.214 0.237 0271 0.293 0.265
2001 0.138 0168 0.193 0.222 0.235 0.266 0.285 0.296
2002 0.144 0161 0191 0211 0.230 0.242 0.261 0.263
2003 0.130 0.167 0.184 0.202 0.224 0.237 0.259 0.276
2004 0.131 0.155 0.193 0.220 0.242 0.251 0.246 0.299
2005 0.122 0.158 0.174 0.213 0.229 0.245 0.275 0.267
2006 0.145 0.156 0.180 0.193 0.230 0.251 0.247 0.286
2007 0.150 0.156 0.166 0.196 0.191 0.227 0.241 0.264
2008 0.142 0.187 0.187 0.188 0.230 0.219 0.262  0.281
IVb 1998 0.117 0.162 0.203 0.216 0.243 0.218 0.311 0.307
1999 0.118 0.148 0.154 0.207 0.226 0.209 0.287 0.345
2000 0.118 0.173 0.194 0.224 0229 0.251 0.240 0.268
2001 0.105 0.150 0.176 0.188 0.199 0.206 0.244 0.275
2002 0.086 0.149 0.161 0.206 0.214 0.189 0.270 0.241
2003 0.098 0.161 0.178 0195 0.214 0.214 0.222 0.281
2004 0.118 0.143 0.186 0.214 0.234 0.239 0.297 0.308
2005 0132 0172 0.187 0.217 0.220 0.245 0.253 0.252
2006 0.097 0.141 0.172 0.183 0.202 0.220 0.232 0.239
2007 0.145 0.160 0.180 0.201 0.210 0.246 0.234 0.252
2008 0142 0472 0185 0191 0.222 0.228  0.265  0.223
IVa & IVb 1998 0.123 0.162 0.194 0.224 0.243 0.253 0.293 0.283
1999 0.124 0.155 0.179 0.213 0.236 0.250 0.264 0.301
2000 0.125 0.162 0.185 0.210 0.227 0.258 0.275 0.263
2001 0.129 0.156 0.180 0.202 0.217 0.242 0.275 0.285
2002 0.119 0.157 0.177 0203 0.219 0.228 0.253 0.253
2003 0.113 0.163 0.178 0.190 0.210 0.225 0.239 0.255
2004 0.122 0.147 0.187 0.210 0.227 0.233 0.247 0.266
2005 0.121 0.157 0.172 0.212 0.225 0.242 0.269 0.265
2006 0.123 0.150 0.174 0.187 0.222 0.239 0.238 0.269
2007 0.149 0.155 0.165 0.196 0.192 0.227 0.238 0.257
2008 0.142 0.182 0.185 0.188 0.226  0.220  0.262 _ 0.275
Ve & Viid 1998 0.096 0.114 0.146 0.149 0.184 0.000 0.176 -
1999 0.116 0.139 0.159 0.189 0.198 0.217 - -
2000 0.106 0.133 0.150 0.180 0.194 0.203 - -
2001 0113 0138 0.171 0.167 0.171 0.168 0.180 -
2002 0.108 0.123 0.153 0.170 0.187 0.219 0.208 -
2003 0.103 0.127 0.144 0.168 0.176 0.188 0.200 0.227
2004 0.099 0.113 0.135 0162 0.184 0.191 0.186 0.224
2005 0.122 0.132 0.139 0170 0.207 0.228 0.237 0.245
2006 0119 0125 0.153 0.152 0.178 0.205 0.209 0.219
2007 0.129 0.131 0.154 0.158 0.173 0.196 0.209 0.218
2008 0120 0.157 0.156 0.173 0.188 0.192 0.215  0.247

Total 1998 0.119 0.146 0.185 0.219 0.239 0.253 0.288 0.283
North Sea 1999 0.123 0.152 0.172 0.208 0.233 0.246 0.264 0.301
Catch 2000 0.122 0.159 0.180 0.202 0.217 0.247 0.275 0.263

2001 0.118 0.149 0.177 0.198 0.213 0.238 0.267 0.288

2002 0.118 0.153 0.170 0.199 0.214 0.228 0.250 0.252

2003 0.104 0.158 0.174 0.184 0.205 0.222 0.232 0.256

2004 0.100 0.138 0.183 0.201 0.216 0.228 0.246 0.272

2005 0.099 0.153 0.166 0.208 0.223 0.240 0.257 0.278

2006 0.122 0.145 0.172 0.181 0.220 0.237 0.235 0.262

2007 0.149 0.152 0.164 0.194 0.190 0.224 0.235 0.252

2008 0.141 0.180 0.181 0.183 0.216 0.216 0.256 0.273
Figures for total NS catch updatad in 2006 for the years 2001-2005 due to an incorrect allocation of fish in the plus group
in the danish catches and new information of misreportings from the UK.
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Table 2.2.12: Sampling of commercial landings of herring in the North Sea (Div. IV and VIId) in
2008 by quarter. Sampled catch means the proportion of the reported catch to which sampling was
applied. It is limited by 100 % but might exceed the official landings due to sampling of discards,
unallocated and misreported catches. It is not possible to judge the quality of the sampling by
this figure alone. Note that only one nation sampled their by-catches in the industrial fishery
(Denmark, fleet B). Metiers are each reported combination of nation/fleet/area/quarter.

Country Quarter No of Metiers Sampled Official No. of No. fish No. fish  >1 sample
(fleet) metiers sampled Catch % Catch samples aged measured per 1Kkt catch

Denmark (A) 1 3 0 0% 8776 0 0 0 n
2 3 1 92% 2109 2 55 292 n
3 3 3 100% 34864 19 504 2730 n
4 4 1 52% 8509 1 25 141 n
total 13 5 76% 54258 22 584 3163 n
Denmark (B) 1 3 1 61% 17 3 16 16 y
2 1 0 0% 195 9 0 11 y
3 2 1 93% 4262 9 395 405 y
4 3 1 76% 4133 4 71 72 y
total 9 3 83% 8606 25 482 504 y
England 1 2 0 0% 179 0 0 0 n
and Wales* 2 2 1 100% 872 5 125 629 y
3 3 2 100% 7893 11 275 1274 y
4 4 0 0% 2772 0 0 0 n
total 11 3 75% 11717 16 400 1903 y
Faroe 1 2 0 0% 600 0 0 0 n
Island 4 2 0 0% 1414 0 0 0 n
total 4 0 0% 2014 0 0 0 n
France 1 3 0 0% 619 0 0 0 n
2 4 0 0% 1156 0 0 0 n
3 4 0 0% 20925 0 0 0 n
4 3 0 0% 7647 0 0 0 n
total 14 0 0% 30346 0 0 0 n
Germany 3 2 0 0% 2145 0 0 0 n
4 4 4 100% 5965 27 2284 11878 y
total 6 4 74% 8109 27 2284 11878 y
Netherlands 1 2 2 100% 1391 17 425 3014 y
2 1 1 100% 4470 17 425 2626 y
3 3 1 100% 8325 29 725 2891 y
4 4 1 100% 8936 4 100 509 n
total 10 5 100% 23122 67 1675 9040 y
Northern Irelan 1 1 0 0% 331 0 0 0 n
total 1 0 0% 331 0 0 0 n
Norway 1 1 0 0% 489 0 0 0 n
2 3 2 99% 34231 17 584 1700 n
3 3 0 0% 3695 0 0 0 n
4 3 3 100% 20906 8 313 572 n
total 10 5 93% 59321 25 897 2272 n
Scotland 1 1 0 0% 895 0 0 0 n
2 2 1 86% 1243 7 355 1270 y
3 2 2 100% 12735 26 1875 5823 y
4 3 1 94% 1183 2 111 379 y
total 8 4 100% 16056 35 2341 7472 y
Sweden 2 2 0 0% 6625 0 0 0 n
3 3 0 0% 5085 0 0 0 n
4 2 0 0% 2305 0 0 0 n
total 5 0 0% 7390 0 0 0 n
grand total 93 29 76% 227895 217 8663 36232 y
Period total 1 18 3 24% 13297 20 441 3030 n
Period total 2 18 6 93% 50900 57 1544 6528 y
Period total 3 25 9 7% 99928 94 3774 13123 y
Period total 4 32 11 72% 63770 46 2904 13551 n
Total for stock 2008 93 29 76% 227895 217 8663 36232 n
Human Cons. only 84 26 76% 219290 192 8181 35728 n
Total for stock 2006 107 39 79% 490362 404 23581 65536 n
Total for stock 2007 100 30 86% 361114 335 10342 54639 n
Human Cons. only 2007 91 27 85% 354017 318 10194 54310 n

* majority of catches landed to Ijmuiden, the Netherlands
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Figure 2.1.1a: : Herring catches in the 1st quarter in the North Sea, in Div VIId, Div IIla, SD 22
and SD 24 (in tonnes) in 2008 by statistical rectangle. Working group estimates (if available).
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Figure 2.1.1b: Herring catches in the 2nd quarter in the North Sea, in Div VIId, Div IIIa, SD 22
and SD 24 (in tonnes) in 2008 by statistical rectangle. Working group estimates (if available).
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Figure 2.1.1c: Herring catches in the 3rd quarter in the North Sea, in Div VIId, Div IIla, SD 22 and
SD 24 (in tonnes) in 2008 by statistical rectangle. Working group estimates (if available).
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Figure 2.1.1d: Herring catches in the 4th quarter in the North Sea, in Div VIId, Div IIIa, SD 22 and
SD 24 (in tonnes) in 2008 by statistical rectangle. Working group estimates (if available).
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Figure 2.1.1e: Herring catches in all quarters in the North Sea, in Div VIId, Div IIla, SD 22 and SD
24 (in tonnes) in 2008 by statistical rectangle. Working group estimates (if available).



58 ICES HAWG REPORT 2009

W9+ wr
m3wr
o7w
H6wr
asw
W4 wr
o3w
o2w
H1lw
gOowr

1960
1963
1966
1969
1975
1978
1981
1984
1987
1990
1993
1996
1999
2002
2005
2008

1972

100%
90% -
80% -
70% -+
60% -
50% -
40% -
30% -
20% 1
10% -
0% T - T T - T T T T T T T T T T T T T T T T T T T T T T T T T
O o ¥ © ® O o T © ®w o o ¥ © o
® ® ®© ® ®» 6 O o o o & O o o o
[} [« [} [} [« [} [} [} (o)) [} o o o o o
i - — i - - - - - - N N N N N
[e0]
o
o
N
4+ wr
3
&
@ 3wr
0 09
g £0 2
g 2 wr
. & X
.S 2 o] g = 1wr
o] =] ° E £ 8
= c = 5 - O
= s s 5 53
«© o
8 2 > & g2
c c c o 9 o c Oowr
£ £ < &2 oL
2 2 2 g2 £
%) %) %) S g Q9
z z z =z8 I3
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Fishery Independent Information

2.3.1 Acoustic Surveys in the North Sea, West of Scotland VIa(N) and the
Malin Shelf area in July 2008

Eight surveys were carried out during late June and July 2008 covering most of the
continental shelf in the North Sea, West of Scotland and the Malin Shelf. The individ-
ual surveys and the survey methods are given in the report of the Planning Group of
International Pelagic Surveys (PGIPS; ICES, 2009/LRC:02). The vessels, areas and
dates of cruises are given in Table 2.3.1.1 and in Figure 2.3.1.1.

The data has been combined to provide an overall estimate of numbers-at-age, ma-
turity ogive and mean weights-at-age. These have been calculated as weighted means
of individual survey estimates by ICES statistical rectangle. The weighting applied is
proportional to the survey track for each vessel that has been covered in each statisti-
cal rectangle.

The estimate of North Sea autumn spawning herring spawning stock is higher than
the previous year, at 1.8 million tonnes and 9.5 million herring (Table 2.3.1.2). The
survey indicates that the strong 2000 year class of herring still persists in the popula-
tion. Growth of the 2000 year class seems still to be slower than average, with indi-
viduals of this year class having a lower mean size and mean weight of those fish
which are one year younger (the 2001 year class).

The spatial distribution of mature and immature autumn spawning herring is shown
in Figures 2.3.1.2 and 2.3.1.3 respectively. Adult herring in the North Sea are concen-
trated in northern areas close to the Fladen grounds.

The time series of abundance for North Sea autumn spawners are given in Table
2.3.1.3.
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Table 2.3.1.1: Pelagic Acoustic Surveys. Vessels, areas and cruise dates in 2008.

Vessel Period Area Rectangles
Corystes 05 July — 11 Clyde/ North 40E3-E5, 39E4-E5,38E4
(NIR) July Channel
Celtic 28 June — 14 52°30’-56°N ,12°-6°W  34D9-E0, 35D9-E0, 36D9-E0, 37D9-E1, 38D9-
Explorer July E1, 39E0-E3, 40E1-E3
{R)
Charter 30 June - 19 55°30’-60°30"N, 4°- 41E0-E3, 42E0-E3, 43E0-E3, 44E0-E3, 45E0-
west Sco July 10°W E4, 46E2-E5, 47E2-E5, 48E4-E5, 49E5
(SCO)
Johan Hjort 01 July - 31 56°30"-62°N, 2°-6°E 42F2-F5, 43F2-F5, 44F2-F5, 45F2-F5, 46F2-F4,
(NOR) July 47F2-F4, 48F2-F4, 49F2-F4, 50F2-F4, 51F2-F4,

52F2-F4

Scotia 28 June — 18 58°30°-62°N, 4°°W-2°E  46E6-F1, 47E6-F1, 48E6-F1, 49E6-F1, 50E7-F1,
(SCO) July 51E8-F1, 52E9-F1
Tridens 23 June — 18 54°-58°30'N, 4° W- 37E9-F1, 38E8-F1, 39E8-F1, 40E8-F5, 41E7-F5,
(NED) July 2°/ 6°E 42E7-F1, 43E7-F1, 44E6-F1, 45E6-F1
Solea (GER) 26 June — 16 52°-56°N, Eng to 33F1-F4, 34F2-F4, 35F2-F4, 36F0-F7, 37F2-F8,
DBFH July Den/Ger coasts 38F2-F7, 39F2-F7, 40F6-F7
Dana (DEN) 26 June -07 Kattegat and North 41 F6-F7, 41G1-G2, 42F6-F7, 42G0-G2, 43F6-
OXBH July of 56°N, east of 6°E G1, 44F6-G1, 45F8-Gl1, 46F9-G0

Table 2.3.1.2: Total numbers (millions of fish) and biomass (thousands of tonnes) of North Sea
autumn spawning herring in the area surveyed in the pelagic acoustic surveys July 2008, with
mean weights and mean lengths by age ring.

Age (ring) Numbers Biomass Maturity weight(g) Length (cm)
0 6,870 60 0.00 8.7 10.5

1 3,714 232 0.05 62.4 19.2

2 2,853 403 0.86 141.4 25.0

3 1,709 307 0.98 179.7 26.8

4 1,485 272 0.99 183.3 27.0

5 809 157 1.00 194.4 27.5

6 712 164 1.00 229.9 28.7

7 1,749 380 1.00 217.4 28.4

8 185 50 1.00 267.9 29.7

9+ 270 76 1.00 282.3 30.2
IMMATURE 10,841 317 29.2 13.8
MATURE 9,514 1,784 187.5 27.0
TOTAL 20,355 2,100 0.47 103.2 20.0
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Table 2.3.1.3: Estimates of North Sea autumn spawners (millions) at age from acoustic surveys,
1985-2008. For 1985-1986 the estimates are the sum of those from the Division IVa summer survey,
the Division IVb autumn survey, and the Divisions IVc, VIId winter survey. The 1987 to 2008
estimates are from the summer survey in Divisions IVa,b and IIla excluding estimates of Divi-
sion IIla/Baltic spring spawners. For 1999 and 2000 the Kattegat was excluded from the results
because it was not surveyed.

YEARS / SSB

AGE (RINGS) 1 2 3 4 5 6 7 8 9+ TotAaL (‘000T)
1985 726 2,789 1,433 323 113 41 17 23 19 5,484 697
1986 1,639 3,206 1,637 833 135 36 24 6 8 7,542 942
1987 13,736 4,303 955 657 368 77 38 11 20 20,165 817
1988 6,431 4,202 1,732 528 349 174 43 23 14 13,496 897
1989 6,333 3,726 3,751 1,612 488 281 120 44 22 16,377 1,637
1990 6,249 2971 3,530 3,370 1,349 395 211 134 43 18,262 2,174
1991 3,182 2,834 1,501 2,102 1,984 748 262 112 56 12,781 1,874
1992 6,351 4,179 1,633 1,397 1,510 1,311 474 155 163 17,173 1,545
1993 10,399 3,710 1,855 909 795 788 546 178 116 19,326 1,216
1994 3,646 3,280 957 429 363 321 238 220 132 13,003 1,035
1995 4,202 3,799 2,066 656 272 175 135 110 84 11,220 1,082
1996 6,198 4,557 2,824 1,087 311 99 83 133 206 18,786 1,446
1997 9,416 6,363 3,287 1,696 692 259 79 78 158 22,028 1,780
1998 4,449 5,747 2,520 1,625 982 445 170 45 121 16,104 1,792
1999 5087 3,078 4,725 1,116 506 314 139 54 87 15,107 1,534
2000 24,735 2,922 2,156 3,139 1,006 483 266 120 97 34,928 1,833
2001 6,837 12,290 3,083 1,462 1,676 450 170 98 59 26,124 2,622
2002 23,055 4,875 8,220 1,390 795 1,031 244 121 150 39,881 2,948
2003 9,829 18,949 3,081 4,189 675 495 568 146 178 38,110 2,999
2004 5183 3,415 9,191 2,167 2,590 317 328 342 186 23,722 2,584
2005 3,113 1,890 3436 5,609 1,211 1,172 140 127 107 16,805 1,868
2006 6,823 3,772 1,997 2,098 4,175 618 562 84 70 20,199 2,130
2007 6,261 2,750 1,848 898 806 1,323 243 152 65 14,346 1,203

2008 3,714 2,853 1,709 1,485 809 712 1,749 185 270 20,355 1,784
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Figure 2.3.1.1: Survey area coverage in the pelagic acoustic surveys in 2008, by rectangle and na-
tion (IR = Celtic Explorer; NIR = Corystes; WSC = West of Scotland charter vessel; SCO = Scotia;
NOR = Johan Hjort; DK = Dana; NL = Tridens; GER = Solea). Multi-coloured rectangles indicate
overlapping coverage by two or more nations (e.g. 40E1-40E3).
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Figure 2.3.1.2: Biomass of mature autumn spawning herring from the combined acoustic survey in
June - July 2008 (maximum grid density =200 000 t).
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Figure 2.3.1.3: Biomass of immature autumn spawning herring from the combined acoustic survey
in June - July 2008 (maximum grid density =56 000 t).
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2.3.2 Larvae Surveys in the North Sea 2008

Seven larvae surveys were conducted between September 2008 and January 2009
(Table 2.3.2.1). The survey effort in numbers of samples taken and vessel days in the
surveys was comparable to previous years (Table 2.3.2.2).

Large numbers of newly hatched herring larvae were obtained from all areas ob-
served, with the only exception of the Buchan area. When compared to previous
years, herring larvae abundance has decreased in the Buchan area, while the Larvae
Abundance Indices (LAI) estimated for the Orkney/Shetland area, the central North
Sea area and the southern North Sea have increased (Tab. 2.3.2.3, Figure 2.3.2.1). The
LAI in the Central North Sea revealed the highest level observed since 2003. How-
ever, this area is well known for large annual variabilities both in larvae abundance
and survey effort.

The MLAI for the whole North Sea derived from the larvae surveys in period
2008/2009 indicate that the SSB has increased when compared to last year’s WG esti-
mate (Figure 2.3.2.2). The updated MLAI time-series is shown in Table 2.3.2.3.

Detailed information on survey coverage and effort in the North Sea are given in the
Report of the herring larvae surveys in the North Sea (Rohlf & Groger, WD 12).



ICES HAWG REPORT 2009

67

Table 2.3.2.1: North Sea autumn spawners, Herring Larvae Surveys. Fortnightly time periods

sampled and survey effort in 2008/2009.

NL - Netherlands, FRG - Federal Republic of Germany

AREA TIME PERIOD SAMPLES AVAILABLE | VESSEL DAYS | NATION COVERAGE
Orkney/Shetland 01-15 Sep. 78 7 GER Total
16-30 Sep. 78 5 GER Total
Buchan 01-15 Sep. None
16-30 Sep. 80 5 NL Total
Central North 01-15 Sep. None
Sea 16-30 Sep. 63 4 NL Partly
01-15 Oct. None
Southern North 16-31 Dec. 78 4 NL Total
Sea 01-15 Jan. 21 GER Partly
16-31 Jan. 83 NL Total

Table 2.3.2.2: North Sea autumn spawners, Herring Larvae Surveys. Number of samples taken
and sampling effort in Orkney/Shetland, Buchan, Central North Sea and Southern North Sea by

year
YEAR SAMPLES VESSEL-DAYS (SAMPLING)
1988/89 1355 98
1989/90 1300 96
1990/91 634 49
1991/92 738 51
1992/93 498 31
1993/94 491 34
1994/95 450 33
1995/96 421 26
1996/97 469 32
1997/98 456 29
1998/99 531 37
1999/00 645 38
2000/01 696 53
2001/02 534 32
2002/03 533 35
2003/04 568 35
2004/05 483 33
2005/06 543 36
2006/07 568 35
2007/08 495 34
2008/09 481 31
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Table 2.3.2.3: North Sea autumn spawners. Estimated abundances of herring larvae <10 mm long
(<11 mm for the SNS), by standard sampling area and time periods. The number of larvae are
expressed as mean number per ICES rectangle * 10°

ORKNEY/ BUCHAN CENTRAL NORTH SEA SOUTHERN NORTH SEA MLAI
SHETLAND ASSESS
Periop | 1-15 |16-30|1-15| 16- [ 1-15]| 16- | 1-15 | 16- | 1-15| 16-
SEP. SEP. | SEp. 30 SEP. 30 OcrT. 31 JAN. 31

SEP. SEP. DEecC. JAN.

1972 1133 4583 30 165 88 134 2 46

1973 2029 822 3 4 492 830| 1213 1| 13.182
1974 758 421 101 284 81 1184 10 7.943
1975 371 50 312 90 77 1 2 2.819
1976 545 81 1 64 108 3 2.494
1977 1133 221 124 32 520 262 89 1 6.151
1978 3047 50 162 [ 1406 81 269 33 3 7.427
1979 2882 2362 197 10 662 131 507 111 89| 14.363
1980 3534 720 21 1 317 188 9 247 129 40 9.771
1981 3667 277 3 12 903 235 119 1456 70| 14.337

1982 2353 | 1116| 340 257 86 64| 1077 710 275 54| 20.891
1983 2579 812 | 3647 768 | 1459 281 63 71 243 58 | 26.804
1984 1795| 1912 2327 1853 688 [ 2404 824 523 185 39| 48.366
1985 5632 | 3432 2521 | 1812 130 | 13039 1794 | 1851 407 38| 73.818
1986 3529 ( 1842 3278 341 1611| 6112 188 780 123 18| 38.444
1987 7409 | 1848 2551 670 799 | 4927 1992 934 297 146 | 67.690
1988 7538 | 8832| 6812 5248| 5533 | 3808 | 1960 1679 162 112] 134.382
1989 11477 | 5725 5879 692 | 1442 5010| 2364 1514| 2120 512 ( 131.732

1990 10144 | 4590 | 2045 19955| 1239 975| 2552 1204 171.592
1991 1021 | 2397 2032 ( 4823 | 2110 1249| 4400 873 90.332
1992 189 4917 822 10 165 163 176 | 1616 42.147
1993 66 174 685 85| 1358| 1103 30.069
1994 26 1179 1464 44 537 595 20.798
1995 8688 43 74 230 164 | 22.353
1996 809 184 564 337 675 691 | 43.983
1997 3611 23 9374 918 355 | 56.462
1998 8528 1490 205 66 1522 953 170 | 72912
1999 4064 185 134 181 804 | 1260 344 | 60.531
2000 3352 28 83 376 7346 338 106 | 40.441
2001 11918 164 1604 971 | 5531 909 | 129.562
2002 6669 1038 3291 | 2008 260 925| 109.899
2003 3199 2263 12018 | 3277 12048 | 3109 | 1116| 267.813
2004 7055 3884 5545 7055 2052 | 4175]| 321.660
2005 3380 1364 5614 498 ( 3999 | 4822 192.265
2006 6311 | 2312 280 2259 10858 | 2700| 2106 | 117.856
2007 1753 1304 291 4443 | 2439 | 3854 | 173.003

2008 4978 | 6875 533 11201 8426 | 2317| 4008 | 181.746
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Figure 2.3.2.1: North Sea autumn spawners. Larval Abundance Index time-series for a collection
of areas and sampling periods (B = Orkney/Shetland 1¢ and 2" fortnight, C = Buchan 2" fortnight,
D = Central North Sea 2" fortnight, E = Southern North Sea all 3 fortnights).
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Figure 2.3.2.2: North Sea autumn spawners. Comparison of spawning stock size estimates (x axis)
and year effects (y axis) when fitting small larvae abundances to SSB using the multiplicative
model (with regression line and 95% confidence limits). The SSB estimate is derived from the
ICA-output.
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2.3.3 International Bottom Trawl Survey (IBTS)

The International Bottom Trawl Survey (IBTS) started out as a young herring fish
survey in 1966 with the objective of obtaining annual recruitment indices (abundance
of 1-ringers in 1t quarter) for the combined North Sea herring stock. The survey has
been carried out every year since, and presently it provides recruitment indices not
only for herring, but for demersal species as well. Examinations of the catch of adult
herring during the 1st quarter IBTS have shown that this catch also indicates abun-
dances of 2-5+ herring. Further, sampling for large herring larvae (0-ringers) is car-
ried out at night-time during the IBTS 1t quarter using a fine-meshed 2 metre ring net
(MIK). Hence, the sampling during IBTS affords an extended series of herring abun-
dance indices (0 to 5+ ringers).

2.3.3.1 The index of O-ringer abundance

The total abundance of 0-ringers in the survey area is used as recruitment index for
the stock. This year’s 0-ringer index is based on 641 depth-integrated hauls with a 2
metre ring-net (MIK). Index values are calculated as described in the WG report of
1996 (ICES 1996/ACEM:10). The series of estimates is shown in Table 2.3.3.1, the new
index value of O-ringer abundance of the 2008 year class is estimated at 95.8.

The index indicates a significant increase in recruitment from last year’s estimate,
which was outstandingly low, but was one in a series of poor recruitments starting
from the 2002 year class. The O-ringers which are included in the index were pre-
dominantly distributed off the Scottish coast, and in the northern areas (Figure
2.3.3.1). Compared to the preceding two year classes, the 0-ringers from this year
class is distributed further from the Scottish coast and further to the north. A large
concentration was found centrally in the North Sea, and concentrations were also
seen in the Skagerrak/Kattegat. Downs herring larvae were apparent from MIK
catches in the area of the English Channel, however, due to their small size (many
below 12 mm mean length) most of these will not contribute to the recruitment index
at a scale comparable to estimates based on larger larvae (> 20 mm). Hence, these
small larvae are not included in the standard procedure of index estimation (see ICES
1996 /ACFM:10). As for last year’s index estimation the WG investigated changes in
0-ringer estimates, when including the catches of small Downs larvae, but accounting
for a daily mortality rate of 0.1 until these reached the 20 mm length. This procedure
led to only slight increase in this year’s index estimate, which indicates a relatively
minor bias from the exclusion of this group from the present index estimation. To
further investigate the influence of such changes in estimation procedures, a test-
series of indices, which included the small Downs larvae, was calculated for the pe-
riod 1992-09 (Table 2.3.3.2) and exploratory assessment runs were carried out. The
outcome of this investigation is described in section 2.10.

The long term trend in the distributional patterns of O-ringers is apparent from the
changes in absolute and relative abundance of 0-ringers in the western part of the
North Sea, as illustrated in Figure 2.3.3.2. In this figure the relative abundance is
given as the number of 0-ringers in the area west of 2°E relative to the total number of
O-ringers in the given year class. Since the year class 1982, when the relative abun-
dance was 25%, a general increase in abundance has been seen for the western part.
In the last decade, the majority of 0-ringers has been distributed in this area, and the
calculated relative abundance of 55% for the present year class is in accordance with
the long term trend.
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2.3.3.2 The indices of 1-5+ ringer herring abundances

1-ringer abundance

The 1-ringer index of recruitment is based on trawl catches in the entire survey area.
The time series for year classes 1977 to 2007 are shown in Table 2.3.3.3. This year’s
estimate of the 2007 year class strength indicates a recruitment in the order of the
long term mean (84%) which is a significant increase from the low recruitments esti-
mated for the year classes 2002-2005. However, it should be noted that the index is
strongly influenced by outstandingly high trawl catches in the Kattegat. The 1-ringers
caught in Kattegat in 2009 are very small in size, and otolith examination of spawning
origin indicates that a large fraction of these 1-ringers is from the Western Baltic
Spring Spawner stock. If the fraction of potential WBSS 1-ringers is excluded in the
index calculation, the index will be reduced to approx 70% of the present value. . To
further investigate the influence of such changes in estimation procedures, a test-
series of 1-ringer indices, which excluded the WBSS 1-ringers in the Kattegat, was
calculated for the period 1992-09 (Table 2.3.3.2) and exploratory assessment runs
were carried out. The outcome of this investigation is described in section 2.10.

Figure 2.3.3.3 illustrates the spatial distribution of 1-ringers as estimated by trawling
in February 2007, 2008 and 2009. Across years, the main areas of 1-ringer distribution
is in the German Bight and south of Dogger Bank, however, large catches might be
seen at other sites, in 2009 such outstanding large catches were made in the Kattegat
area.

The Downs herring hatch later than the autumn spawned herring and generally ap-
pears as a smaller sized group during the 1t quarter IBTS. A recruitment index of
smaller sized 1-ringers is calculated based on abundance estimates of herring <13 cm
(ICES CM 2000/ ACFM:12, and ICES CM 2001/ ACFM:12). Table 2.3.3.3 includes
abundance estimates of 1-ringer herring smaller than 13 cm, calculated as the stan-
dard index but is in this case for herring <13 cm only. Indices for these small 1-ringers
are given either for the total area or the area excluding division Illa, and their relative
proportions are also shown. In the time-series, the proportion of 1-ringers smaller
than 13 cm (of total catches) is in the order of 20%, and the contribution from division
IIla to the overall abundance of <13 cm herring varies markedly during the period
(Table 2.3.3.3). About 31% of this year’s group of 1-ringers is smaller than 13 cm. A
large part of these are found in the Illa (incl. Kattegat), but as mentioned above, the
small 1-ringers in this area more likely stem from Western Baltic Spring Spawners.

2-5+ ringer abundances

Table 2.3.3.4 shows the time-series of abundance estimates of 2-5+ ringers from the 1st
quarter IBTS for the period 1983-2009. The present 2009 indices for 2 -4 ringers are
very low (8-18% of long term means), only the index of 5+ ringers — which includes
the large 2000 year class - is of significant magnitude (84% of long term mean)
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Table 2.3.3.1 North Sea herring. Density and abundance estimates of 0-ringers caught in February
during the IBTS. Values given for year classes by areas are density estimates in numbers per
square metre. Total abundance is found by multiplying density by area and summing up.

AREA NORTH NORTH CENTRAL | CENTRAL | SOUTH SOUTH Div. llla | SouTH’ O-RINGER
WEST EAST WEST EAST WEST EAST BIGHT ABUNDANCE
Aream?x | 83 34 86 102 37 93 31 31
10°
Year no. in 10°
class
1976 0.054 0.014 0.122 0.005 0.008 0.002 0.002 0.016 17.1
1977 0.024 0.024 0.05 0.015 0.056 0.013 0.006 0.034 13.1
1978 0.176 0.031 0.061 0.02 0.01 0.005 0.074 0 52.1
1979 0.061 0.195 0.262 0.408 0.226 0.143 0.099 0.053 101.1
1980 0.052 0.001 0.145 0.115 0.089 0.339 0.248 0.187 76.7
1981 0.197 0 0.289 0.199 0.215 0.645 0.109 0.036 133.9
1982 0.025 0.011 0.068 0.248 0.29 0.309 0.47 0.14 91.8
1983 0.019 0.007 0.114 0.268 0.271 0.473 0.339 0.377 115
1984 0.083 0.019 0.303 0.259 0.996 0.718 0.277 0.298 181.3
1985 0.116 0.057 0.421 0.344 0.464 0.777 0.085 0.084 177.4
1986 0.317 0.029 0.73 0.557 0.83 0.933 0.048 0.244 270.9
1987 0.078 0.031 0.417 0.314 0.159 0.618 0.483 0.495 168.9
1988 0.036 0.02 0.095 0.096 0.151 0.411 0.181 0.016 714
1989 0.083 0.03 0.04 0.094 0.013 0.035 0.041 0 259
1990 0.075 0.053 0.202 0.158 0.121 0.198 0.086 0.196 69.9
1991 0.255 0.39 0.431 0.539 0.5 0.369 0.298 0.395 200.7
1992 0.168 0.039 0.672 0.444 0.734 0.268 0.345 0.285 190.1
1993 0.358 0.212 0.26 0.187 0.12 0.119 0.223 0.028 101.7
1994 0.148 0.024 0.417 0.381 0.332 0.148 0.252 0.169 126.9
1995 0.26 0.086 0.699 0.092 0.266 0.018 0.001 0.02 106.2
1996 0.003 0.004 0.935 0.135 0.436 0.379 0.039 0.032 148.1
1997 0.042 0.021 0.338 0.064 0.178 0.035 0.023 0.083 53.1
1998 0.1 0.056 1.15 0.592 0.998 0.265 0.28 0.127 244.0
1999 0.045 0.011 0.799 0.2 0.514 0.22 0.107 0.026 137.1
2000 0.284 0.011 1.052 0.197 1.156 0.376 0.063 0.006 214.8
2001 0.08 0.019 0.566 0.473 0.567 0.247 0.209 0.226 161.8
2002 0.141 0.04 0.287 0.028 0.121 0.045 0.003 0.157 54.4
2003 0.045 0.005 0.284 0.074 0.106 0.021 0.022 0.154 47.3
2004 0.017 0.010 0.189 0.089 0.268 0.187 0.027 0.198 61.3
2005 0.013 0.018 0.327 0.081 0.633 0.184 0.007 0.131 83.1
2006 0.004 0.001 0.240 0.025 0.098 0.018 0.040 0.228 37.2
2007 0.013 0.009 0.184 0.029 0.067 0.047 0.018 0.007 27.8
2008 0.145 0.139 0.277 0.241 0.101 0.093 0.160 0.433 95.8
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Table 2.3.3.2. Test indices of 0-ringers and 1-ringers. Used in exploration of the influence from exclusion
of small larvae from Downs herring in standard 0-ringer index estimation, and of the influence from
inclusion of Kattegat WBSS 1-ringers in standard 1-ringer index estimation.

Year of Test indices of Test indices of
sampling 0-ringers 1-ringers
1984 1216
1985 1868
1986 1668
1987 3514
1988 2043
1989 1730
1990 912
1991 1245
1992 165 1194
1993 195 2909
1994 158 1404
1995 172 1040
1996 102 1243
1997 133 3266
1998 47 2078
1999 240 670
2000 109 2903
2001 371 1975
2002 147 3288
2003 62 1216
2004 42 1039
2005 62 1052
2006 83 857
2007 49 1176
2008 40 1638

2009 93 1692




74

ICES HAWG REPORT 2009

Table 2.3.3.3. North Sea herring. Indices of 1-ringers from the IBTS 1* Quarter. Estimation of the
small sized component (possibly Downs herring) in different areas. ” North Sea” = total area of
sampling minus IIIa.

YEAR | YEAR OF ALL SMALL<13CM | PROPORTION | SMALL<13CM | PROPORTION | PROPORTION
CLASS | SAMPLING | T1-RINGERS 1 -RINGERS OF SMALL 1-RINGERS OF SMALL IN | OF SMALL IN
IN TOTAL IN TOTAL IN TOTAL IN NORTH SEA | NORTH SEA 1A vs
AREA AREA AREA (NO/HOUR) VS. ALL SMALL IN
(NO/HOUR) | (NO/HOUR) Vs, ALL SIZES TOTAL AREA
SIZES

1977 | 1979 168 11 0.07 12 0.07 0
1978 | 1980 316 108 0.34 106 0.34 0.09
1979 | 1981 495 51 0.1 41 0.08 0.25
1980 | 1982 798 177 0.22 185 0.23 0.03
1981 | 1983 1270 192 0.15 185 0.15 0.10
1982 | 1984 1516 346 0.23 297 0.20 0.20
1983 | 1985 2097 315 0.15 298 0.14 0.12
1984 | 1986 2663 596 0.22 390 0.15 0.39
1985 | 1987 3693 628 0.17 529 0.14 0.22
1986 | 1988 4394 2371 0.54 720 0.16 0.72
1987 | 1989 2332 596 0.26 531 0.23 0.17
1988 | 1990 1062 70 0.07 62 0.06 0.18
1989 | 1991 1287 330 0.26 337 0.26 0.05
1990 | 1992 1268 125 0.1 130 0.10 0.03
1991 | 1993 2794 676 0.24 176 0.06 0.76
1992 | 1994 1752 283 0.16 240 0.14 0.21
1993 | 1995 1346 449 0.33 445 0.33 0.08
1994 | 1996 1891 604 0.32 467 0.25 0.28
1995 | 1997 4405 1356 0.31 1089 0.25 0.25
1996 | 1998 2276 1322 0.58 1399 0.61 0.02
1997 | 1999 753 152 0.2 149 0.20 0.09
1998 | 2000 3725 1117 0.3 991 0.27 0.18
1999 | 2001 2499 328 0.13 307 0.12 0.13
2000 | 2002 4065 1553 0.38 1471 0.36 0.12
2001 | 2003 2765 717 0.26 237 0.09 0.69
2002 | 2004 979 665 0.68 710 0.73 0.01
2003 | 2005 1002 340 0.34 356 0.36 0.03
2004 | 2006 922 122 0.13 128 0.14 0.02
2005 | 2007 1336 304 0.23 305 0.23 0.07
2006 | 2008 1901 440 0.23 471 0.25 0.01
2007 | 2009 2347 739 0.31 629 0.27 0.21
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Table 2.3.3.4. North Sea herring. Indices of 2-5+ ringers from the 1 quarter IBTS

YEAR OF 2-RINGER 3-RINGER 4-RINGER | 5+ RINGER
SAMPLING NO/H NO/H NO/H NO/H
1983 139 45 14 24
1984 161 61 27 10
1985 722 282 42 28
1986 782 276 79 28
1987 918 116 59 49
1988 4163 792 58 25
1989 875 339 89 9
1990 462 280 269 71
1991 693 259 222 146
1992 437 193 55 92
1993 787 223 45 66
1994 1167 213 69 43
1995 1393 279 37 7
1996 198 33 10 8
1997 507 163 31 20
1998 792 96 21 18
1999 451 501 98 36
2000 199 155 59 9
2001 1129 317 94 68
2002 658 338 25 20
2003 1556 612 360 53
2004 451 777 112 171
2005 214 356 389 131
2006 1464 330 252 339
2007 41 18 8 41
2008 253 155 255 200
2009 136 22 14 55

75
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Figure 2.3.3.1. North Sea herring. Distribution of 0-ringer herring, year classes 2006-2008. Density estimates of 0-ringers within each statistical rectangle are based

on MIK catchesduring IBTSin February 2007-2009. Areas of filled circlesillustrate densitiesin no m?, the area of a circle extending to the border of arectangle represents
1m?
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Figure 2.3.3.2 North Sea herring. Absolute (no * 10°) and relative abundance of 0-ringers in the area west of 2°E in the
North Sea. Abundances are based on MIK sampling during IBTS, the relative abundance in the western part is esti-
mated as the number of 0-ringers west of 2°E relative to total number of 0-ringers.
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Figure 2.3.3.3. North Sea herring. Distribution of 1-ringer herring, year classes 2005-2007. Density estimates of 1-ringers within each statistical rectangle are based on
GOV catches during IBTS in February 2007-2009. Areas of filled circles illustrate numbers per hour, the area of a circle extending to the border of a rectangle repre-
sents 45000 h.
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Mean weights-at-age and maturity-at-age

2.4.1 Mean weights—-at-age

Table 2.4.1.1 shows the historic mean weights-at-age (winter ringers, wr) in the North
Sea stock during the 3rd quarter in Divisions IV and Illa (acoustic survey) as well as
the mean weights-in-the-catch from 1996 to 2008, for comparison. The data for 2008
are taken from Table 2.3.1.2. In the third quarter most fish are approaching their peak
weights just prior to spawning. The catch and acoustic survey mean weights of 1-
ringers in 2008 are high, but slightly lower than in 2007. The mean weights for 2008
for 2-ringers and olders are higher than in 2007 except for the 5-ringers and 7-ringers.
This last class corresponds to the 2000 year class which is possibly the largest in re-
cent years and the first large one competing with an already large herring stock bio-
mass, grew more slowly than the other year classes. As a general rule, a decline in
mean weights in the older fish (4+wr), has been observed since 1996 although the rate
of decline has reduced to almost zero in recent years (Figure 2.4.1.1).

2.4.2 Maturity ogive

The percentages of North Sea autumn-spawning herring (at age) that are considered
mature in 2008 were estimated from the acoustic survey (Table 2.4.2.1). The method
and justification for the use of values derived from a single year’s data was described
fully in ICES (1996/ACFM:10). For 2-ringers, 3-ringers and 4-ringers, the proportions
mature are 86 %, 98% and 99%, respectively (Table2.4.2.1). The percentage mature of
2- ring fish is high but similar to 2002. For the 3 and 4-ringers, the proportions mature
are high.

Mean weight for the 3-ringers in the 2007 acoustic survey (Table 2.4.1.1) is below the
historical average but this has not led to a decrease in the maturity ogive. The 2000
year class, which matured more slowly, became fully mature in 2006.



80 ICES HAWG REPORT 2009

Table 2.4.1.1: North Sea Herring: Mean stock weight-at-age (wr) in the third quarter, in Divisions
IVa, IVDb and IIla. Mean catch weight-at-age for the same quarter and area is included for compar-
ison. Weights-at-age in the catch for 1996 to 2001 were revised by SG Rednose, for details of the
revision see the 2007 report (ICES CM 2007/ACFM:11). AS = acoustic survey.

W.rings [l b 5 A 5 6 7 5 o+

Year  |AS 3Q |AS 3Q |AS 3Q |AS 3Q |AS 3Q |AS 3Q |AS 3Q |AS 3Q |AS 3Q
1996 b5 75 [119 135 f196 186 P53 224 P62 229 P99 253 P06 292 B25 300 P35 302
1997 45 43 (120 129 f168 175 P33 220 P56 247 P45 255 P65 278 P69 295 P29 295
1998 52 54 [100 131 f198 172 P38 209 P75 237 P07 263 P89 269 BOS 313 P63 298
1999 52 62 [118 128 fI71 163 P07 193 P36 228 P67 252 P72 263 P30 275 P60 306
2000 6 54 (118 123 f180 172 P18 201 P32 228 P61 241 P95 266 P00 286 PSO 271
2001 50 69 [127 136 fl62 167 P04 199 P28 218 P37 237 P55 262 P86 288 P94 298
2002 45 50 [138 140 f172 177 [194 200 P24 224 P47 244 P61 252 P8O 281 P49 298
2003 6 65 (104 119 f185 177 P09 198 P14 210 P43 236 P81 247 P90 272 BO7 282
2004 b5 45 [116 125 f139 159 P06 203 P31 234 P53 250 P62 264 P79 262 P70 299
2005 43 53 (135 124 171 177 [I81 201 P29 234 P48 249 P53 261 P74 287 P95 270
2006 5 61 (127 139 f158 163 [188 192 [188 205 P25 242 P43 257 P44 260 P65 285
2007 66 75 [123 153 f155 171 (171 183 P04 215 [198 211 P18 252 P47 263 P33 273
2008 62 67 (141 151 f180 192 [I83 207 [194 211 P30 240 P17 243 P68 276 P82 312
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Table 2.4.2.1: North Sea herring. Percentage maturity at 2, 3, 4 and 5+ ring for Autumn Spawning
herring in the North Sea. The values are derived from the acoustic survey for 1988 to 2007.

YEAR \ RING 2 3 4 5+
1988 65.6 87.7 100 100
1989 78.7 93.9 100 100
1990 72.6 97.0 100 100
1991 63.8 98.0 100 100
1992 51.3 100 100 100
1993 47.1 62.9 100 100
1994 72.1 85.8 100 100
1995 72.6 95.4 100 100
1996 60.5 97.5 100 100
1997 64.0 94.2 100 100
1998 64.0 89.0 100 100
1999 81.0 91.0 100 100
2000 66.0 96.0 100 100
2001 77.0 92.0 100 100
2002 86.0 97.0 100 100
2003 43.0 93.0 100 100
2004 69.8 64.9 100 100
2005 76.0 97.0 96.0 100
2006 66.0 88.0 98.0 100
2007 71.0 92.0 93.0 100

2008 86.0 98.0 99.0 100
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Figure 2.4.1.1: Figure 2.4.1.1 North Sea Herring. Mean weights for 4-ringers and older for the 3rd
quarter in Divisions IV and IIIa (acoustic survey) and mean weights-in-the-catch for comparison
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Recruitment

Information on the development in North Sea herring recruitment is available from
the two IBTS indices, the 1-ringer and the O-ringer index. Further, the ICA assessment
provides estimates of the recruitment of herring in which information from the catch
and from all fishery independent indices is incorporated.

2.5.1 Relationship between the MIK 0-ringer and the IBTS 1-ringer indices

The 0-ringer MIK index predicts the year class strength one year before the informa-
tion is available from the IBTS 1-ringer estimates. The relationship between year class
estimates from the two indices is illustrated in Figure 2.5.1 and described by the fitted
linear regression. Last year’s prediction of the 2007 year class was much lower than
indicated from this year’s IBTS 1-ringer index of the year class (circled in the figure).
Generally, there is a good agreement between the indices in their description of tem-
poral trends in recruitment (Figure 2.5.2), but for the last two year classes the pre-
dicted levels of recruitment deviate. Possible explanations for this discrepancy are
discussed in sections 2.3.3.1 and 2.3.3.2.

2.5.2 Trends in recruitment from the assessment

Abundances of recruiting North Sea herring are estimated from the assessment (see
the temporal trend of recruitment in Figure 2.6.2.1). The recruitment declined during
the sixties and the seventies, followed by a marked increase in the early eighties. Af-
ter the strong 1985 year class recruitment declined again until the appearance of the
strong year classes 1998-2001. During the following years the recruitment has gener-
ally been low. The trends in recruitment are described in detail by Payne et al. (2009).
The MIK index of O-ringer recruitment for the present year indicates a marked in-
crease for the 2008 year class (section 2.3.3.1).
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Relationship between recruitment indices
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Figure 2.5.1 North Sea herring. Relationship between indices of 0-ringers and 1-ringers for year
classes 1977 to 2007. The 2007 relation is circled, the present 0-ringer index for year class 2008 is
indicated by an arrow.
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Time series of recruitment indices
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Figure 2.5.2 North Sea herring. Time series of 0-ringer and 1-ringer indices. Year classes 1976 to
2008 for 0-ringers, year classes 1977-2007 for 1-ringers.
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Assessment of North Sea herring

2.6.1 Data exploration and preliminary results

North Sea was classed as an update assessment in 2009 by ACOM, as a benchmark
assessment took place in 2006. The choice of assessment model, catch and survey
weightings and the length of separable period were not explored in 2009, and for jus-
tification of the approach refer to the benchmark assessment (HAWG 2006) and
Simmonds (2003; 2009). Following the benchmark investigation in 2006, the tool for
the assessment of North Sea herring is FLICA, similar to 2008.

Acoustic, bottom trawl (IBTS), MIK and larvae (MLAI) surveys are available for the
assessment of North Sea autumn spawning herring. The surveys and the years for
which they are available are given in Table 2.6.1.1. The WG still shares the opinion
that the assessment is best executed including all surveys (Simmonds 2009).

This year’s assessment is an update assessment, therefore the input data and the per-
formance of the assessment has been carefully scrutinised to check for potential prob-
lems, but no changes to the methods or development of the model took place in 2009.
The diagnostics do not indicate any significant pattern or unreliable data points (Fig-
ure 2.6.1.1 to Figure 2.6.1.16). There is no evidence of cohort effects during the full
selection pattern of the separable period. Overall the catch residuals are small. There
has been no major change in the patterns in the residuals for the surveys by adding
the extra year of data and the contribution of each indices to the objective function is
in range with the expected. (Figures 2.6.1.17 and 2.6.1.18).

It has been noted that in recent years the MLALI has positive residuals (Figure 2.6.1.17)
and the acoustic survey has a block of negative residuals at older ages. The current
assessment shows that this pattern for the MLAI and acoustics has been maintained
(Figure 2.6.1.17). However, in 2006 the residual from the MLAI is small. In the 2006
benchmark assessment it was concluded that one of the reasons for the relatively sta-
ble assessment was the balance of the major sources of information, with each poten-
tially delivering short periods with bias but in combination providing a balance of
erTors.

Figures 2.6.1.29 to 2.6.1.21 shows retrospective estimates of SSB, recruitment, mean Fo-
6, selectivity pattern and year class cohorts, by removing one year of data at a time,
up to 8 years in total. The estimation of F shows considerable consistency over the
last 10 years. SSB is reasonable consistent over the last 6 years. The retrospective es-
timates for recruitment in the years 2003 to 2007 deviate from each other in a larger
extend than observed within the SSB and Fzs retrospectives, for the first year of esti-
mation. However, for all three historical retrospective estimates it can be concluded
that the patterns are consistent. Figure 2.6.1.21 shows the retrospective pattern of the
number per cohort. This pattern is consistent over the years as well. The selectivity
pattern has not changed greatly over the recent period, however selectivity increased
for the 5 to 7 year olds for 4 years in a row (Figure 2.6.1.19). Figure 2.6.1.22 shows the
‘otolith” plot, representing the uncertainty of the fit of the assessment model. The 90%
confidence interval of SSB indicates that the stock is above Biim.

Further data screening of the input data on mature — immature biomass ratio’s, sur-
vey CPUE's, proportion of catch numbers and weights at age and proportion of IBTS
and acoustic survey ages have been executed, as well as correlation coefficient analy-
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ses for the acoustic and IBTS survey (see Figures 2.6.1.23 to 2.6.1.30). No issues were
raised by this exercise.

2.6.2 Final Assessment for NS herring

In according with the settings described in the stock annex, the final assessment of
North Sea herring was carried out by fitting the integrated catch-at-age model (ICA,
in the FLR environment - version 1.4-9 - Sat Mar 21 13:07:02 2009)). The input data
and model settings are shown in Table 2.6.2.1 — Table 2.6.2.11, the ICA output is pre-
sented in Table 2.6.2.12 — Table 2.6.2.21, the stock summary in Table 2.6.2.12 and Fig-
ure 2.6.2.1 and model fit and parameter estimates in Table 2.6.2.21. Diagnostics of the
catch for the separable period are shown in Figure 2.6.2.2. In Figure 2.6.2.3 Yield to F
and Yield to SSB curves are shown, also indicating reference points Busy and Fusy.
Figure 2.6.2.4 shows the agreed management plan including the biomass trigger
points and contains the F2 estimates of the past 7 years.

The spawning stock at spawning time in 2008 is estimated at approximately 1.0 mil-
lion tonnes, increasing from 0.95 million tonnes in 2007. The estimate of 0-wr fish in
2009 (2008 year class) is 1.6 times bigger than in 2008 and 81% of the geometric mean
of recruitment since 1981 (see Table 2.6.2.15). This new recruitment is higher than the
previous 6 years but similar to the 2001 year class (Figure 2.6.2.5). It does not suggest
that recruitment has recovered. The strong 2000 year class is still evident in the popu-
lation, at 7-wr in 2008. Mean F2 in 2008 is estimated at approximately 0.24, which is
above the management agreement target F, while mean Fo1 is 0.05, approximately at
the agreed target, and lower than 2007.

2.6.3 State of the Stock

Spawning Fishing mor- Fishing mor- Fishing mor- Comment
biomass in tality in rela- tality in rela- tality in rela-
relation to pre- | tion to tion to highest | tion to
c.au.tlonary Pre.c:autlonary yield agreed target
limits limits
Increased risk | Harvested sus- | Appropriate Above target
tainably

Based on the most recent estimates of SSB and fishing mortality, ICES classifies the
stock as being at risk of having reduced reproductive capacity and harvested sustaina-
bly. The SSB in autumn 2008 was estimated at 1.0 million t, and is expected to remain
below Bpa (1.3 million t) in 2009. F2in 2008 was estimated at 0.24, above the target F26
of 0.14. The year classes since 2002 are estimated to be among the weakest since the late
1970s.




88 ICES HAWG REPORT 2009

Table 2.6.1.1 North Sea herring. Years of duration of survey and years used in the assess-
ment.

YEARS SURVEY HAS YEARS USED IN

SURVEY AGE RANGE BEEN RUNNING ASSESSMENT
MLAI (Larvae survey) SSB 1972-2008 1973-2008
IBTS 1+ Quarter (Trawl survey) 1-5wr 1971-2009 1984-2009
Acoustic (+trawl) Twr 1995-2008 1997-2008
2-9+wr 1984-2008 1989-2008

MIK net Owr 1977-2009 1992-2009
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TABLE 2.6.2.1 North Sea Autumn Spawning Herring. Catch in Number

QD
«Q
[

©Co~NOOURAWNEO

o)
«Q
[0

©Co~NOOUA~AWNEO

QD
«Q
[

©Co~NOURAWNEO

)
«Q
[0

QD
Q
OCO~NOUNDAWNRFRPODOONOOUDMWNEO

age

year Uni
1960
194600
2392700
1142300
1966700
165900
167700
112900
125800
128600
142000
year
1969
112000
2503300
1883000
296300
133100
190800
49900
42700
27400
25100
year
1979
542000
159200
34100
10000
10100
2100
200
800
600
100
year
1988
3164800
7867000
2232500
1090700
383700
255800
128100
38000
15300
8500
1997
431175
479702
687920
446909
284920
109178
31389
11832
18770
5697
year
2006
878637
222111
401087
310602
464620
997782
252150
247042
63035
43377

ts
196
126920
33600
188940
47990
145590
12400
15790
6140
5600
8750

197
89810
119620
200280
88360
12520
5030
6100
790
1200
1220

1980
1262700
245100
134000
91800
32200
21700
2300
1400
400
100

198
305780
314590
159370
136380

80930
21180
12370
6100
1950
870
1998
259526
977680
1220105
537932
276333
175817
88927
15232
16766
3784

2007
621005
235553
219115
417452
285746
309454
629187
147830
133388

23362

thousands
1 1962
0 141800
0 2146900
0 269600
0 797400
0 335100
0 1081800
0 126900
0 145100
0 86300
0 86800

0 1971
0 684000
0 4378500
0 1146800
0 662500
0 208300
0 26900
0 30500
0 26800
0 100
0 12400

1981
9519700
872000
284300
56900
39500
28500
22700
18700
5500
1100

9 1990
0 1302800
0 3020000
0 899300
0 779100
0 861000
0 387500
0 80200
0 54400
0 28800
0 11900
1999
1566349
303520
616354
1058716
294066
135648
69299
27998
10174
2054

2008
798284
235022
331772
184771
199069
137529
118349
215542

74339
42919

1963
442800
1262200
2961200
177200
158300
80600
229700
22400
42000
51000

1972
750400
3340600
1440500
343800
130600
32900
5000
200
1100
400

1982
11956700
1116400
299400
230100
33700
14400
6800
7800
3600
1100

1991
2386600
2138900
1132800

556700
548900
501200
205300
39300
25600
13000
2000
1105085
1171677
622853
463170
646814
213466
82481
35706
14624
2463

1964
496900
2971700
1547500
2243100
148400
149000
95000
256300
26300
57700

1973
289400
2368000
1344200
659200
150200
59300
30600
3700
1400
600

198
1329690
244860
57380
21640
10510
2620
2280
1280
1100
1210

199
1033130
230310
128490
44270
36150
36050
37560
15240
3920
2330
2001
1832691
614469
842635
485628
278884
321743
90918
38252
17910
2692

19
1571
32093
22176
13246
20394
1451
1519
1176
4130
784

197
99610
84610
77260
36200
12600

5610
2230

500

200

110

3 1
0 6973

0 1818400

0 1146

0 441400

0 201
0 81
0 22
0 25
0 11
0 18

2
0 1026
0 382
0 117
0 60
0 30
0 21
0 22
0 18
0 8
0 4
2002
730279
837557
579592
970577
292205
140701
174570
48908
34620
8702

65 19
00 3745
00 13831
00 25697
00 7412
00 4501
00 8898
00 453
00 648
00 955
00 2363

4 197
0 26380
0 246050
0 54170
0 25960

66 19
00 6454
00 16743
00 11715
00 13647
00 3715
00 2978
00 3931
00 679
00 816
00 1728

5 1976
0 238200
0 126600
0 901500
0 117300

0 140500 52000
0 57200 34500
0 16100 6100
0 9100 4400

0 340

0 1000

0 1400 400

984 1

985 1

300 4211000 3724

200 1326

500 368
100 124
600 43
200 20
100 13
600 16

1993

5400 449
6800 178
6300 178
9000 48
5500 34
5600 10
6000 9
8000 7

3253000

300 1266

1182400 840

500 465
500 129
600 62
200 20
100 13
100 14

1994
8900 743

67 19
00 8393
00 24250
00 17952
00 14943
00 6214
00 1571
00 1450
00 1634
00 137
00 918

1977
256800
144300

44700
186400
10800

7000

4100

1500

700
0

986 1
700 8229

4801400 6836

700 2137
800 667
900 467
800 245
100 74
500 23
600 8
800 8

1995
8469 231

5200 1664874 160
3200 1444061 64

9100 81
7600 23
9000 11
1800 5
6400 4

7300 70000 6

1700 4
2003
369074
617021
1221992
529386
835552
244780
107751
123291
37671
9044

6600 2
2004
715597
206648
447918
1366155
543376
753231
169324
104945
65341
31801

6703 52
1794 17
8536 5
5128 2
1409
8955 1
9245
2005
1015554
715547
355453
485746
1318647
479961
576154
115212
88311
58497

89

68
00
00
00
00
00
00
00
00
00
00

1978
130000
168600

4900

5700

5000

300
200
200
200
300

987
200
300
200
900
100
800
700
800
000
200

1996
1226
6393
2084
5601
2099
7586
2534
9264
7195
3948
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Table 2.6.2.2 North Sea Autumn Spawning Herring. Weights at age in the Catch

Units : kg
year

age 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971
0 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
1 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050
2 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126
3 0.176 0.176 0.176 0.176 0.176 0.176 0.176 0.176 0.176 0.176 0.176 0.176
4 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211
5 0.243 0.243 0.243 0.243 0.243 0.243 0.243 0.243 0.243 0.243 0.243 0.243
6 0.251 0.251 0.251 0.251 0.251 0.251 0.251 0.251 0.251 0.251 0.251 0.251
7 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267
8 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271
9 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271
year

age 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
0 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.007 0.010 0.010
1 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.049 0.059 0.059
2 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.126 0.118 0.118 0.118
3 0.176 0.176 0.176 0.176 0.176 0.176 0.176 0.176 0.176 0.142 0.149 0.149
4 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.211 0.189 0.179 0.179
5 0.243 0.243 0.243 0.243 0.243 0.243 0.243 0.243 0.243 0.211 0.217 0.217
6 0.251 0.251 0.251 0.251 0.251 0.251 0.251 0.251 0.251 0.222 0.238 0.238
7 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.267 0.265 0.265
8 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.271 0.274 0.274
9 0.271 0.271 0.271 0.271 0.271 0.000 0.271 0.271 0.271 0.271 0.275 0.275
year

age 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
0 0.010 0.009 0.006 0.011 0.011 0.017 0.019 0.017 0.010 0.010 0.006 0.009
1 0.059 0.036 0.067 0.035 0.055 0.043 0.055 0.058 0.053 0.033 0.056 0.042
2 0.118 0.128 0.121 0.099 0.111 0.115 0.114 0.130 0.102 0.115 0.130 0.130
3 0.149 0.164 0.153 0.150 0.145 0.153 0.149 0.166 0.175 0.145 0.159 0.169
4 0.179 0.194 0.182 0.180 0.174 0.173 0.177 0.184 0.189 0.189 0.181 0.198
5 0.217 0.211 0.208 0.211 0.197 0.208 0.193 0.203 0.207 0.204 0.214 0.207
6 0.238 0.220 0.221 0.234 0.216 0.231 0.229 0.217 0.223 0.228 0.240 0.243
7 0.265 0.258 0.238 0.258 0.237 0.247 0.236 0.235 0.237 0.244 0.255 0.247
8 0.274 0.270 0.252 0.277 0.253 0.265 0.250 0.259 0.249 0.256 0.273 0.283
9 0.275 0.292 0.262 0.299 0.263 0.259 0.287 0.271 0.287 0.310 0.281 0.276
year

age 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
0 0.015 0.015 0.021 0.009 0.015 0.012 0.012 0.014 0.014 0.011 0.010 0.0124
1 0.018 0.044 0.051 0.045 0.033 0.048 0.037 0.037 0.036 0.044 0.049 0.0638
2 0.112 0.108 0.114 0.115 0.113 0.118 0.118 0.104 0.100 0.099 0.117 0.1214
3 0.156 0.148 0.145 0.151 0.157 0.149 0.153 0.158 0.138 0.153 0.144 0.1513
4 0.188 0.195 0.183 0.171 0.179 0.177 0.170 0.174 0.183 0.166 0.172 0.1634
5 0.204 0.227 0.219 0.207 0.201 0-198 0.199 0.184 0.201 0.208 0.181 0.1933
6 0.212 0.226 0.238 0.233 0.216 0.213 0.214 0.205 0.216 0.223 0.220 0.1900
7 0.261 0.235 0.247 0.245 0.246 0.238 0.228 0.222 0.228 0.240 0.237 0.2232
8 0.280 0.244 0.289 0.261 0.275 0.267 0.250 0.232 0.246 0.257 0.235 0.2349
9 0.288 0.291 0.283 0.301 0-262 0.288 0.252 0.256 0.272 0.278 0.262 0.2523
year

age 2008
0 0.0079
1 0.0535
2 0.1288
3 0.1796
4 0.1812
5 0.1832
6 0.2157
7 0.2161
8 0.2560
9 0.2726
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Table 2.6.2.3 North Sea Autumn Spawning Herring. Weights at age in the Stock.

Units
year
1960
.015
.050
.155
.187
223
.239
.276
.299
.306
.312
year
1972
.015
.050
.155
.187
223
.239
.276
.299
.306
.312
year
1984
.016
.056
.138
.187
232
.247
.275
.321
.341
.365
year
1996
.005
.049
.123
.183
230
.237
.257
.280
.303
.334
year
2008
.008
.058
.130
.164
181
.195
.218
.226
.253
260
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[eNoloojoNoNoNoNoNa)

kg

1961
.015
.050
.155
.187
223
.239
.276
.299
.306
.312

[eNoNoNoNoNoNoNoNoNa)

1973
.015
.050
.155
.187
223
.239
.276
.299
.306
.312

[eNoNoNoNoNoNoNoNoNo)

1985
.014
.061
.130
.183
232
.252
.273
.315
.331
.392

[eNoNoNoNoNoNoNoNoNa)

1997
.006
.047
.116
.187
241
.264
.284
.287
.301
.342

[eNoNoNoNoNoNoNoNoNo)

1962
.015
.050
.155
.187
.223
.239
.276
.299
.306
.312

[eNoNoNoNoNoNoNoNoNa)

1974
.015
.050
.155
.187
.223
.239
.276
.299
.306
.312

[eNoNoNoNoloNoNoNoNo)

1986
.009
.050
2122
.170
.212
.230
.242
.275
.268
.343

[eNoNoNoNoNoNoNoNoNa)

1998
.006
.051
.116
.179
.226
.256
.273
.276
.270
.318

[eNoNoNoNoNoNoNoNoNo)

1963
.015
.050
.155
.187
.223
.239
.276
.299
.306
.312

[eNoNoNoNoNoNoNoNoNa)

1975
.015
.050
.155
.187
.223
.239
.276
.299
-306
.312

[eNoNoNoNoNoNoNoNoNo)

1987
.008
.048
.123
.166
.208
.229
.248
.259
.263
.325

[eNoNoNoNoNoNoNoNoNa)

1999
.006
.051
.116
.184
.221
.248
.279
.286
.281
.303

[eNoNoNoNoNoNoNoNoNo)

1964
.015
.050
.155
.187
.223
.239
.276
.299
.306
.312

[eNeoNoNoNoNoNoNoNoNa)

1976
.015
.050
.155
.187
.223
.239
.276
.299
-306
.312

[eNeoNoNoNoNoNoNoNoNo)

1988
.009
.044
2122
.165
.205
.228
.252
.261
277
.315

[eNeoNoNoNoNoNoNoNoNa)

2000
.006
.051
2122
.172
.210
.233
.255
.275
.274
.280

[eNoNoNoNoNoNoNoNoNo)

1965
.015
.050
.155
.187
.223
.239
.276
.299
.306
.312

[eNeoNoNoNoNoNoNoNoNa)

1977
.015
.050
.155
.187
.223
.239
.276
.299
-306
.312

[eNeoNoNoNoloNoNoNoNe)

1989
.012
.052
.126
174
.212
.244
271
.284
.298
.331

[eNeoNoNoNoNoNoNoNoNa)

2001
.006
.047
.128
.172
.205
.228
.248
.270
.289
.275

[eNeoNoNoNoloNoNoNoNo)

1966
.015
.050
.155
.187
.223
.239
.276
-299
.306
.312

[eNeoNoNoNoNoNoNoNoNa)

1978
.015
.050
.155
.187
.223
.239
.276
.299
-306
.312

[eNeoloNoloNoNoNoNoNe)

1990
.011
.059
.139
.184
.212
.239
.265
.280
.300
.328

[eNeoNoNoNoNoNoNoNoNa)

2002
.007
.047
.123
.173
.202
.222
.242
.266
.285
.283

[eNoloNoNoloNoNoNoNe)

1967
.015
.050
.155
.187
.223
.239
.276
-299
.306
.312

[eNeoNooNoNoNoNoNoNa)

1979
.015
.050
.155
.187
.223
.239
.276
.299
-306
.312

[eNoloNoNoloNoNoNoNe)

1991
.010
.064
.137
.194
.214
.234
.253
.272
.291
.312

[eNeoNooNoNoNoNoNoNa)

2003
.007
.042
-119
.165
.203
.223
.248
.268
.283
.275

[eNoloNoNoloNoNoNoNe)

1968
.015
.050
.155
.187
.223
.239
.276
-299
.306
.312

[eNeoNooNoNoNoNoNoNa)

1980
.015
-050
.155
.187
.223
.239
.276
.299
-306
.312

[eNoloNololoNoNoNoNe)

1992
-006
.061
.134
.184
.213
.234
.262
.273
.302
.320

[eNeoNoNoNoNoNoNoNoNa)

2004
.006
.041
.118
.164
198
.225
.248
.265
.281
.291

[eNoloNoNoloNoNoNoNe)

1969
.015
.050
.155
.187
.223
.239
.276
-299
.306
.312

[eNeoNoNoNojoNoNoNoNa)

1981
.015
.050
.155
.187
.223
.239
.276
.299
-306
.312

[eleNoNoNoloNoNoNoNal

1993
.007
.060
.126
.192
.214
.240
.275
.291
.309
.337

[eNeNoNoNooNoNoNoNa)

2005
.007
.041
.126
.155
191
.216
.242
.252
.266
.277

[ejeloNoNoloNoNoNoNal

1970
.015
.050
.155
.187
223
.239
.276
.299
.306
.312

[eNeoNoNoNojoNoNoNoNa]

1982
.015
.050
.155
.187
223
.239
.276
.299
.306
.312

[eleNoNoNoloNoNoNoNal

1994
.006
.057
.129
.186
211
.224
.268
.293
.318
.345

[ejeNoNoNooNoNoNoNa]

2006
.006
.051
.128
.161
180
.207
224
.238
.255
.264

[ejeNoNoNooNoNoNoNal

1971
.015
.050
.155
.187
.223
.239
.276
.299
.306
.312

[eNeoNoNeoloNoNoNoNeNa]

1983
.017
.057
.150
.190
.230
.243
.282
.311
.338
.347

[eNoNoNeolcNoloNoNoNe)

1995
.006
.054
.130
.199
.227
.234
.274
.301
.323
.343

[eNeoNoNoloNoNoNoNaNa]

2007
.008
.055
.125
.156
.180
.196
.212
.230
.245
.249

[eNeoloNeoNoNoloNoNoNe)



ICES HAWG REPORT 2009

92

Table 2.6.2.4 North Sea Autumn Spawning Herring. Natural Mortality.

NA

Units
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Table 2.6.2.5 North Sea Autumn Spawning Herring. Proportion Mature

NA

Units

year
age 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

0.00 0.00

OO o
k=l i=k=N=k=R=k=X"
ISESESRSESESESRSESR=!

CoOOCddddddd
OO0 A A A A Al
OO0 A A A Al
OO A
OO A
OO0 A
OO0 "
OO "
OO "
OO " Al
OO0 A
OO A A

OO ddded

O NMITNHONO0O

year
age 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

OCNTOO0OO0O0O0O
QWO OOOO0OO0O
OO0 dAAAAAA
O MOOOOOO

089000000
000111111
080000000
001111111
[el/joNojojoloNoNe]
070000000
001111111
070000000
001111111
238833883
lllllll

[eoNololoNoNoNo]
0000000

1111111

NOOOOOOO
80000000

01111111

NOOOOOOO
80000000

01111111

NOOOOOOO
80000000

01111111

NOOOOOOO
080000000

001111111

ONOOOOOOO
080000000

001111111

ONOOOOOOO
080000000

001111111

ONOOOOOOO
080000000

001111111

ONOOOOOOO
080000000

001111111
ANMITOHON0O

0.82 0.

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.0 0.00 0.00
0 0.00 0.00 0.00 0.00 0.00

year
age 1990 19

NOONMNNOOOOOO
m0089000000
NOOOOddAddAdAA
dOON~NNOOOOOO
m0079000000
NOOOOddAdAdAAA

OO0OONMNUOVWOOOOO0O
mOOGQOOOOOO
NOOOOddAdAAAA

NDO0OO0MNMHOOOOOO
%0069000000
—HOO0OO0OO0O A
VOOTOODOOO0O0OO0O0O
%0068000000
0000 A dAdAAA
NOOSTTOOOO0O0O
%0069000000
O OO0 A A dAA
OCOOHWWOOOOOO
%0069000000
O 00O A
LOOMNULOOOOOO
%0069000000
O 00O
FOOMMOOOOOO
%0079000000
"0 O00O0O
MOONTd1000000
%0046000000
"0 O0O0O0O = dedd
NOOOOOOOOOO
NDOO0OIMOOOO0OO0OO0O0O

0000 dAdAdAdA—dAd
OO WO OOOOO
NDOO0OWOOOO0OO0OO0O0
OCOO0OO
Od~N000000
099000000
000111111

ANMITOHON0O

9

0 0.00
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Table 2.6.2.6 North Sea Autumn Spawning Herring. Fraction of Harvest before Spawning
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Units
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Table 2.6.2.7 North Sea Autumn Spawning Herring. Fraction of Natural Mortality before Spawn-

ing

NA

Units
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Table 2.6.2.8 North Sea Autumn Spawning Herring. Survey Indicies

MLAI - Configuration

“"Herring"™ "in" "Sub-area™ "1V," "Divisions” "VII1d" "&" "Illa" "(autumn-

spawners)"™
min max plusgroup minyear maxyear startf endf
NA NA NA 1973 2008 NA NA
Index type : biomass
MLAI - Index Values
Units : NA
year
age 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
all 13.182 7.943 2.819 2.494 6.151 7.427 14.363 9.771 14.337 20.891 26.804
year
age 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
all 48.367 73.818 38.444 67.69 134.382 131.732 171.592 90.332 42.147 30.069
year
age 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
all 20.798 22.353 43.982 56.462 72.912 60.531 40.441 129.562 109.899 267.813
year
age 2004 2005 2006 2007 2008
all 321.658 192.266 117.856 173.003 181.746
MLAI - Index Variance (Inverse Weights)
Units : NA
year
age 1973 1974 1975 1976 1977 1978 1979 1980
all 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667
year
age 1981 1982 1983 1984 1985 1986 1987 1988
all 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667
year
age 1989 1990 1991 1992 1993 1994 1995 1996
all 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667
year
age 1997 1998 1999 2000 2001 2002 2003 2004
all 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667 1.666667
year
age 2005 2006 2007 2008

all 1.666667 1.666667 1.666667 1.666667

MIK O-wr - Configuration

“Herring in Sub-area IV, Divisions VIld & Illa (autumn-spawners) . Imported from VPA
file.”

min max plusgroup minyear maxyear startf endf

0.00 0.00 NA  1992.00 2009.00 0.08 0.17
Index type : number
MIK O-wr - Index Values
Units :© NA

year

age 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
0 200.7 190.1 101.7 127 106.5 148.1 53.1 244 137.1 214.8 161.8 54.4 47.3
year

age 2005 2006 2007 2008 2009
0 61.3 83.1 37.2 27.8 95.8

MIK O-wr - Index Variance (Inverse Weights)

Units : NA
year

age 1992 1993 1994 1995 1996 1997 1998 1999
0 1.587302 1.587302 1.587302 1.587302 1.587302 1.587302 1.587302 1.587302
year

age 2000 2001 2002 2003 2004 2005 2006 2007
0 1.587302 1.587302 1.587302 1.587302 1.587302 1.587302 1.587302 1.587302
year

age 2008 2009

0 1.587302 1.587302

IBTS1: 1-5+ wr - Configuration

“Herring in Sub-area IV, Divisions VIld & Illa (autumn-spawners) . Imported from VPA
file "

min max plusgroup minyear  maxyear startf endf

1.00 5.00 5.00 1984.00 2009.00 0.08 0.17

Index type : number



ICES HAWG REPORT 2009

IBTS1: 1-5+ wr - Index Values

Units NA
year

age 1984 1985 1986 1987 1988
1 1515.627 2097.280 2662.812 3692.965 4394.168
2 161.480 721.646 782.122 917.550 4163.384
3 61.428 281.990 276.031 116.315 791.528
4 26.888 42.088 79.007 59.351 57.957
5 10.238 27.941 28.076 48.763 25.054
year

age 1992 1993 1994 1995 1996
1 1268.145 2794.007 1752.053 1345.754 1890.872
2 436.563 787.421 1167.221 1392.857 197.522
3 193.085 222.585 213.059 278.544 32.875
4 54.810 45.042 69.004 36.670 10.193
5 92.268 65.534 42.503 6.551 8.079
year

age 2000 2001 2002 2003 2004
1 3725.131 2499.391 4064.829 2765.059 979.101
2 199.374 1129.308 658.154 1556.082 436.519
3 154.691 317.069 338.153 611.890 766.031
4 58.838 93.886 25.048 359.989 112.374
5 8.952 68.284  19.936 53.166 170.998
year

age 2008 2009
1 1901.333 2346.830
2 252.644 135.824
3 155.190 22.304
4 254.853 13.528
5 200.270 55.003

IBTS1: 1-5+ wr

Units
year
age

age

3 100

NA

1984
.127660
.571429
-000000
-000000
.000000

1990
.127660
.571429
.000000
.000000
.000000

1996
.127660
.571429
.000000
.000000
.000000

2002
.127660
.571429
-000000
-000000
-000000

2008
-127660
.571429

1989

2331.566
875.336
338.514

89.381

8.519

1997

4404 .647
506.536
162.660

30.532
19.935

2005

1001.585

214.191

356.007
388.922
131.481

- Index Variance (Inverse Weights)

2.
3.

1985

-127660
.571429
100.
100.
100.

000000
000000
000000

1991

-127660
.571429
100.
100.
100.

000000
000000
000000

1997

.127660
.571429
-000000
-000000
-000000

2003

.127660
-571429
100.
100.
100.

000000
000000
000000

2009
127660
571429

.000000 100.000000
4 100.000000 100.000000
5 100.000000 100.000000

100.
100.
100.

100.
100.
100.

100.
100.
100.

1986

.127660
.571429

000000
000000
000000

1992

.127660
.571429

000000
000000
000000

1998

.127660
.571429
.000000
.000000
.000000

2004

.127660
.571429

000000
000000
000000

1987
2.127660
3.571429

100.000000
100.000000
100.000000

1993
2.127660
3.571429

100.000000
100.000000
100.000000

1999
2.127660
3.571429

100.000000
100.000000
100.000000

2005
2.127660
3.571429

100.000000
100.000000
100.000000

100.
100.
100.

100.
100.
100.

100.
100.
100.

1988

.127660
.571429

000000
000000
000000

1994

.127660
.571429

000000
000000
000000

2000

.127660
.571429

000000

.000000
.000000

2006

.127660
.571429

000000
000000
000000

1990 1991

1061.
462.
279.
269.

71.

572 1286.747
097 693.020
780 258.604
108 221.523
303 146.096

1998 1999

2275.
791.
95.
20.
17.

845 752.862
593 450.623
660 501.325
810 98.179
841 35.566

2006 2007
911.241 1321.005

1481.330 50.003

334.732 18.250
241.137 7.937
328.414 41.284

100.
100.
100.

100.
100.
100.

100.
100.
100.

1989

.127660
.571429

000000
000000
000000

1995

.127660
.571429

000000
000000
000000

2001

.127660
.571429

000000

.000000
.000000

2007

.127660
.571429

000000
000000
000000



98 ICES HAWG REPORT 2009

Acoustic survey 1-9+ wr - Configuration

"Herring in Sub-area 1V, Divisions VIld & Illa (autumn-spawners) . Imported from VPA
file "™
min max plusgroup minyear maxyear startf endf
1.00 9.00 9.00 1989.00 2008.00 0.54 0.56
Index type : number
Acoustic survey 1-9+ wr - Index Values
Units : NA
year
age 1989 1990 1991 1992 1993 1994 1995 1996 1997
1 -1 -1 -1 -1 -1 -1 -1 -1 9361000
2 4090000 3306000 2634000 3734000 2984000 3185000 3849000 4497000 5960000
3 3903000 3521000 1700000 1378000 1637000 839000 2041000 2824000 2935000
4 1633000 3414000 1959000 1147000 902000 399000 672000 1087000 1441000
5 492000 1366000 1849000 1134000 741000 381000 299000 311000 601000
6 283000 392000 644000 1246000 777000 321000 203000 99000 215000
7 120000 210000 228000 395000 551000 326000 138000 83000 46000
8 44000 133000 94000 114000 180000 219000 119000 133000 78000
9 22000 43000 51000 104000 116000 131000 93000 206000 159000
year
age 1998 1999 2000 2001 2002 2003 2004 2005 2006
1 4449000 5087000 24736000 6837000 23055000 9829400 5183700 3114100 6822800
2 5747000 3078000 2923000 12290000 4875000 18949400 3415900 2055100 3772300
3 2520000 4725000 2156000 3083000 8220000 3081000 9191800 3648500 1997200
4 1625000 1116000 3140000 1462000 1390000 4188900 2167300 5789600 2097500
5 982000 506000 1007000 1676000 794600 675100 2590700 1212900 4175100
6 445000 314000 483000 450000 1031000 494800 317100 1174900 618200
7 170000 139000 266000 170000 244400 568300 327600 139900 562100
8 45000 54000 120000 98000 121000 145500 342050 126500 84300
9 121000 87000 97000 59000 149500 177700 185600 106700 70400
year
age 2007 2008
1 6261000 3714000
2 2750000 2853000
3 1848000 1709000
4 898000 1485000
5 806000 809000
6 1323000 712000
7 243000 1749000
8 152000 185000
9 65000 270000
Acoustic survey 1-9+ wr - Index Variance (Inverse Weights)
Units :© NA
year
age 1989 1990 1991 1992 1993 1994 1995

1.587302 1.587302 1.587302 1.587302 1.587302 1.587302 1.587302
1.612903 1.612903 1.612903 1.612903 1.612903 1.612903 1.612903
5.882353 5.882353 5.882353 5.882353 5.882353 5.882353 5.882353
10.000000 10.000000 10.000000 10.000000 10.000000 10.000000 10.000000
2111111 11.1221271 211.212217 121.2212271 211.112713721 212.22112171 11.1121111
12.500000 12.500000 12.500000 12.500000 12.500000 12.500000 12.500000
14.285714 14.285714 14.285714 14.285714 14.285714 14.285714 14.285714
14.285714 14.285714 14.285714 14.285714 14.285714 14.285714 14.285714
20.000000 20.000000 20.000000 20.000000 20.000000 20.000000 20.000000

OCO~NOUDSAWNE
[
[

1996 1997 1998 1999 2000 2001 2002
1.587302 1.587302 1.587302 1.587302 1.587302 1.587302 1.587302
1.612903 1.612903 1.612903 1.612903 1.612903 1.612903 1.612903
5.882353 5.882353 5.882353 5.882353 5.882353 5.882353 5.882353

10.000000 10.000000 10.000000 10.000000 10.000000 10.000000 10.000000

11.111111 11.112111 11.212111 11.111211 11.121111 11.111111 11.111111

12.500000 12.500000 12.500000 12.500000 12.500000 12.500000 12.500000

14.285714 14.285714 14.285714 14.285714 14.285714 14.285714 14.285714

14.285714 14.285714 14.285714 14.285714 14.285714 14.285714 14.285714

20.000000 20.000000 20.000000 20.000000 20.000000 20.000000 20.000000
year

Q
Q
(V]

CONOUAWNE

2003 2004 2005 2006 2007 2008
1.587302 1.587302 1.587302 1.587302 1.587302 1.587302
1.612903 1.612903 1.612903 1.612903 1.612903 1.612903
5.882353 5.882353 5.882353 5.882353 5.882353 5.882353
10.000000 10.000000 10.000000 10.000000 10.000000 10.000000
11.1112111 11.111121 11.2111111 11.122111 11.111211 11.111111
-500000 12.500000 12.500000 12.500000 12.500000 12.500000
14.285714 14.285714 14.285714 14.285714 14.285714 14.285714
14.285714 14.285714 14.285714 14.285714 14.285714 14.285714
20.000000 20.000000 20.000000 20.000000 20.000000 20.000000

ag

(V]

©CONOUAWN
=
N
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Table 2.6.2.9 North Sea Autumn Spawning Herring. Stock object configuration

min max plusgroup minyear maxyear minfbar maxfbar
9 9 1960 2008 2 6

Table 2.6.2.10 North Sea Autumn Spawning Herring. FLICA configuration settings

sep.2 o NA
sep.gradual : TRUE
sr - TRUE
sr.age
lambda.age
lambda.yr
lambda.sr
index.model
index.cor
sep.nyr
sep.age
sep.sel

0.1 3.67 2.87 2.23 1.74 1.37 1.04 0.94 O
1 1

ower linear linear linear

PAOOTMTTORLOR

Table 2.6.2.11 North Sea Autumn Spawning Herring. FLR R software versions

R version 2.8.1 (2008-12-22)

Package : FLICA

Version :© 1.4-9

Packaged : Sat Mar 21 13:07:02 2009; mpa

Built : R 2.8.0; ; 2009-03-21 13:07:03; windows

Package : FLAssess

Version :© 1.99-102

Packaged : Wed Sep 24 16:58:05 2008; mpa

Built : R 2.7.0; 1386-pc-mingw32; 2008-09-24 16:58:07; windows

Package : FLCore

Version : 3.0

Packaged : Tue Mar 10 04:42:26 2009; theussl

Built : R 2.8.1; 1386-pc-mingw32; 2009-03-10 04:42:28; windows

99
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Table 2.6.2.12 North Sea Autumn Spawning Herring. Stock Summary

Year Recruitment TSB SSB Fbar Fbar Landings SOP
thousands tonnes tonnes (2-6) (0-1) tonnes
Age O
1960 12087837 3723796.2 1861453 0.339 0.141 696200 1.18
1961 108858073 4343827.3 1643371 0.436 0.074 696700 1.13
1962 46275907 4385354.8 1103051 0.536 0.047 627800 1.17
1963 47657598 4611328.5 2172543 0.227 0.069 716000 0.86
1964 62784953 4783460.8 2018320 0.344 0.161 871200 1.07
1965 34894783 4332830.9 1438153 0.694 0.127 1168800 1.15
1966 27858148 3310425.9 1274731 0.620 0.103 895500 1.07
1967 40255855 2816512 921824 0.798 0.162 695500 1.18
1968 38698462 2520862.8 412347 1.336 0.168 717800 1.26
1969 21581503 1905375.6 424149 1.105 0.169 546700 0.97
1970 41072449 1921915.3 374690 1.106 0.152 563100 0.97
1971 32306362 1849387.7 266027 1.408 0.318 520100 1.07
1972 20858534 1549402.7 288267 0.697 0.318 497500 0.92
1973 10102036 1155879.9 233324 1.135 0.360 484000 0.96
1974 21688511 911745 161930 1.053 0.263 275100 0.97
1975 2814491 679921.7 81542 1.473 0.423 312800 0.93
1976 2720374 358115 77673 1.451 0.199 174800 0.95
1977 4326038 209911.7 47180 0.815 0.198 46000 1.20
1978 4594665 224320.4 64421 0.054 0.123 11000 1.22
1979 10600186 381521.6 106648 0.065 0.125 25100 1.01
1980 16716729 629858.8 130506 0.285 0.120 70764 1.09
1981 37860685 1158012.2 195088 0.353 0.384 174879 1.01
1982 64740217 1842378 277945 0.264 0.280 275079 0.98
1983 61794951 2717821.1 431973 0.338 0.326 387202 1.08
1984 53439842 2863511.4 678583 0.456 0.216 428631 1.05
1985 80893853 3460695.6 698559 0.644 0.234 613780 1.04
1986 97583821 3470896.9 678431 0.573 0.189 671488 1.14
1987 86180225 3934291.6 899264 0.553 0.267 792058 1.02
1988 42262187 3618637.4 1192606 0.539 0.353 887686 1.16
1989 39173461 3307320.2 1247533 0.547 0.281 787899 1.03
1990 35871987 2973565.7 1182522 0.443 0.256 645229 1.05
1991 33634923 2712272.5 978026 0.491 0.213 658008 1.02
1992 62138096 2433999 701221 0.584 0.342 716799 1.00
1993 50250988 2515705.5 470816 0.692 0.399 671397 1.02
1994 34500565 2022343.8 508453 0.709 0.236 568234 1.05
1995 41602863 1841589.4 460948 0.739 0.308 579371 1.01
1996 49747245 1623067.6 462153 0.402 0.165 275098 1.00
1997 28730419 1946578.6 560344 0.421 0.035 264313 1.00
1998 27373602 2066498.6 733708 0.486 0.088 391628 1.00
1999 67697220 2331905.9 857946 0.370 0.043 363163 1.00
2000 40678164 2858800.5 865448 0.362 0.062 388157 1.00
2001 90678376 3236723.2 1301315 0.294 0.051 374065 0.99
2002 30444152 3933139.9 1587054 0.244 0.040 394709 1.00
2003 19069558 3647277.7 1708980 0.245 0.063 482281 1.02
2004 23729100 3343287.6 1752878 0.298 0.062 587698 1.00
2005 16141706 2862232.2 1615686 0.366 0.075 663813 1.00
2006 27136239 2340941 1233800 0.349 0.072 514597 1.00
2007 17358063 2085121.8 952774 0.339 0.070 406482 1.01
2008 20044858 1868926.6 999336 0.236 0.049 257870 1.00
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Table 2.6.2.13 North Sea Autumn Spawning Herring. Estimated Fishing Mortality

uni

[
«Q
[0}

OCoOoO~NOOUMWNEO
[eleoleojojoNoNoNoNaNa]

[
«Q
1))

O©CoOoO~NOURAWNEO
OO0OO0OO0OO0OO0O0O0O0OO0

ag

OCO~NOUDAWNRLROOD OCO~NOUDAWNRLROOD OCO~NOUAWNRLROOD
[eNoloojolooNoNoNe)

[ejeNoNoNojoNoNoNoNa]

CO~NOUDWNRELROOD
PRPOOOOOOOO

ts

f

year

1960

.02574284
.25593593
.43747076
.32978964
.34021201
.26989927
.31510911
.62025784
.59556157
.59556157

year

1966

.02145791
.18523876
.59208152
.70824008
.57175522
.83467742
-39078786
.38954212
.74863294
.74863294

year

PRPOOOOOOOO

1972

.05830911
.57826354
.81222816
.80144813
.79969518
.54992457
.52019346
.09977124
.09959652
.09959652

year

1979

.08374700
.16704921
.09502297
.06682723
.09495012
.05315146
.01280347
.45298473
.24906938
.24906938

year

1986

.06195776
-31598283
-46001028
.52343315
-58390829
.55711585
.74140486
.83450559
.83595398
-83595398

year

1993

.3761026
.4221388
.6685587
.6408413
.7328861
.7151399
.7043484
.8867284
.0465457
.0465457

1961
.01858824
.12937978
.61737576
.35401289
.41116964
.40731634
.38874213
.25198971
.54998866
.54998866

1967
.02563555
.29805042
.42223503
.80462916
.92443845
.82752982
.01011159
.53682847
.07648090
.07648090

1973
-04619983
-67397022
.02237645
.33418233
-98794653
.95167186
-38091457
.81355052
.61918785
.61918785

1980
.12587185
-11330386
-36493691
.42114976
.29910506
.26940314
.06835163
.10492787
-38099618
-38099618

1987
.1614404
.3724859
-4066822
.5066230
-5909160
.6203684
.6422858
.6271237
.8262087
.8262087

1994

.2263023
.2460424
.6837089
.7162350
.9116612

.6765854
.4824257
.8850118
-8850118

[eNoNoNoNoNoNoNoNoNa)

0.3223363
0.2931471
0.5998989
0.8669505
0.8669226
.5566919 0.
0.5385746
0.6581933
0.9572787
0.9572787

196
.00485738
-08967265
.25023388
.62747117
.42442043
-53991350
.83625514
.65675441
.58687820
.58687820

[eNeoNoNoNoNoNoNoNoNa)

1968
0.03481149
0.30024977
1.32730552
1.87222392
1.07164717
1.23399149
1.17445298
1.60168399
1.67681829
1.67681829

1974
0.07495212
0.45203603
1.02881936
0.97367493
0.99487298
1.18663933
1.07928351
0.77743935
1.37431188
1.37431188

1981
0.4822165
0.2857669
0.3244910
0.2766902
0.3055837
0.4165956
0.4415147
0.9965562
0.6504193
0.6504193

1988
.1247302
-5803473
-3559203
-4014664
-5841581
.6680487
.6829116
.7055905
-9623706
-9623706

1995

0
0
0
0
0
8240693 0.
0
0
0
0

.07584806
.25425330
-30862192
-49024493
.41831295

-31470076
-14266590
.55816335
.55816335

2 1963
8 0.01478961
8 0.12406122
0 0.29752416
7 0.27556155
2 0.22726359
9 0.15182178
6 0.18449853
2 0.29603392
7 0.35349764
7 0.35349764

1969
0.008238172
0.329105590
0.784407945
0.912609784
0.874419941
1.054647759
1.900945102
1.298798275
1.330363979
1.330363979

1975
.1582624
.6884375
.3142612
-5053639

0

0

1

1

1

1.8930981
1.2779410
2.0396417
2.0806522
2.0806522

1982

0.3345558
0.2251992
0.2609733
0.5092484
0.2486825
0.1556973
0.1468505
0.2371677
0.4544292
0.4544292

[eNoloNoNoloNoNoNoNe)

1989
-1303117
-4310887
-3987206
.4105377
.5573658
.6611778
.7088260
. 7243905
.8688489
.8688489

.0
.4
.3
.3
-4
.5
-4
.6
.8
.8

1996
0.0
0.0
0.2
0.3
0.5
47800354 0.4
0.4
0.2
0.4
0.4

0
0
1
1
.3763271 1.
1
1
1
1
1

-3998236 0O
.2518700 O
.3024553 0
-3252089 0
.4377708 0O
.2777677 0.6
.3486088 0
-3980662 0
.5380664 0O
.5380664 0O

1964
.01258623
.30843530
-38895838
.41239120
.37041932
-30822633
-24005044
.28720584
.59051441
.59051441

1970
0.03510148
0.26806072
0.97284421
1.26704927
1.33130509
0.87625303
1.08154540
4.12205870
1.74277839
1.74277839

1976
.1471847 O
.2510508 0O
.3415528 0
.4475333 1
7446250 0.
.6190729 1
-1044608 0O
.5170133 0
.6833630 0O
.6833630 0O

1983

.2
.2
.3
-4
.5

.3
.7
.6
.6

1990
5887783
5270573
7735022
7009024
6824329
0247822
9868268
9602677
0862150
0862150

.1
.3
.5
.4
-4
-4
-4
-4
.7
.7

1997
2398034
4559094
8759250
9182316
1172400
5263680
6082666
4175538
1943847
1943847

.0
-1
.2
-4
-4
.6
.7
.3
.5
-5

[eleNoNoNoloNoNoNoNal

.09778987
.29832993
.22738272
.42176700

.22247577
.76619614
.79771717
-98944131
.98944131

196
.00714351
.24612989
. 77534736
.73884014
.77671812
.66034254
-52092563
.46282455
-89058169
.89058169

1971
.03397157
.60218038
.88261747
.21478490
.22679764
.08703849
.62891764
.74329509
-95979538
.95979538

PFRNNRRROOO

1977

43887061

1984
264703
053172
148049
303415 0.67
390206 0.73

0.08
0
0
0
0
304763 0.66
0
0
0
0

.38
.40

638644 0.73
092367 0.56
305582 0.89
305582 0.89

1991
178547
082005
741585
553957
587321
847335
817589
313076
400162
400162

.29
.38
.57
.49
.57
.54
72
.70
.89
-89

1998
1509334
6009951
6823878
0856139 0.4
2472495 0.3

0.0
0
0
0
0
0754473 0.3
0
0
0
0

.0
.2

2191178 0.4
7710936 0.4
5716662 0.4
5716662 0.4

101

5
2
3
0
2
6
1
8
3
5
5

1978

.04561793
.20066532
.02433139
.04300972
.10568299
.01711883
.07941844
.06447590
.19933854
-19933854

1985
531661
311217
473190
238411
984869
799319
712230
705127
711388
711388

1992
67334
72125
27086
81599
43451
84874
48097
68996
70386
70386

1999
3717430
4941211
4745134
2068092
8869502
3867430
5348849
6052795
1254439
1254439
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year

Q
Q
[0}

©CoOo~NOOUTA~AWNEO
OO0OO0OO0OO0OO0OO0O0O0O0O

2000

.04376704
.07984775
.23115453
.31705738
-46656992
.47937736
.31597906
-39585030
-41215408
.41215408

year

o))
«Q
[0}

©Co~NoOOUITA~AWNEO
OO0OO0OO0OO0OO0OO0O0O0O0O

2007

.06712092
.07279811
.17025290
.26636875
.37481698
-43568649
.44643129
-39601250
.37481698
.37481698

2001

.03240791
.06986187
.12703215
.30256794
-30386150
-39604002
.34227126
.21149488
-31389006
-31389006

2008

.04679468
.05075265
.11869519
.18570426
.26131109
.30374747
.31123843
.27608797
.26131109
.26131109

2002

.03856206
.04174734
.14621638
.22394358
.28498251
.22079729
.34461327
.27809321
.26849109
.26849109

2003

.0310161
.0941856
.1320715
.2046686
.2899446
.3639487
.2345661
.3871822
-3185907
.3185907

2004

-05907963
-06407668
-14985609
.23445697
.32991277
-38348993
.39294747
-34856900
.32991277
.32991277
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2005

.07243465
.07856128
.18373123
.28745623
-40448992
.47017826
.48177369
.42736342
-40448992
.40448992

2006

.06920000
.07505304
.17552652
.27461957
.38642701
.44918196
.46025959
.40827906
.38642701
.38642701
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Table 2.6.2.14 North Sea Autumn Spawning Herring. Estimated Population Abundance

Units :© NA
year
age 1960 1961 1962 1963 1964 1965
12087836.8 108858073.4 46275906.8 47657597.58 62784952.77 34894782.6
16417330.1 4333852.6 39309126.5 16941463.29 17274863.21 22808407.
3691251.0 4675806.0 1400847.1 13220703.68 5505253.68 4668403.
7682034.9 1765607.2 1868294.2 808029.45 7273662.15 2764181.
602818.4  4522635.2 1014587.1 816731.10 502219.34 3942711.
743328.6 388154.7 2712647.8 600532.42 588776.30 313756.
437783.2 513494 .3 233711.6 1430482.33 466843 .85 391435.
284553.0 289054.3  314976.1 91636.77 1076282.69 332268.
299663.5 138471.1 203288.3 147782.62 61670.06 730743.
330888.2 216361.1 204466.1 179450.32 135298.96 138717.
year

O©CoOoO~NOOUMWNEO
APOONOONON

1966 1967 1968 1969 1970 1971
27858147.7 40255855.05 38698461.52 21581503.18 41072449.18 32306362.3071
12745698.1 10030872.38 14434481.71 13749306.07 7874253.93 14588536.8900

6560057.1 3896018.18 2739066.46 3932872.74 3639632.68 2215632.0773
1592762.3 2688323.59 1892161.86  538112.10 1329711.75 1019220.9459
1081019.2 642254.72  984411.42  238233.52 176877.45  306638.0915
1640745.3  552196.74  230568.16  305025.92 89912.00 42273.1458

.2

.6

.6

.8

[
«Q
1))

146683 644341.22 218410.12 60737.12 96134.57 33871.6506

210375 89791.22 212324.73 61063.94 8212.11 29494 .4939

189259 128940.65 17473.03 38722.97 15076.29 120.4586

468293 273050.79 117082.08 35472 .50 15327.56 14936.8724
year

©Co~NOURMWNEO

1972 1973 1974 1975 1976
20858533.7521 10102036.0643 21688511.493 2814490.720 2720373.7000
11487880.5463 7238789.8619 3548543.252 7402594.685 883838.3969

2938959.7569 2370329.7437 1357281.527 830689.784 1368059.1934
679036.9397 966404.8213 631695.775 359394.165 165338.5610
247648.1377 249442 .2425  208387.742 195338.310 65304.1659

81358.9262  100716.9151 84038.991 69722.809  44629.9807
12898.5324 42476.2875 35185.776  23211.354 9501.3070
2211.4773 6937.3515 9660.365  10819.590 5851.5145
1717.5666 1811.0187 2782.555 4017.228 1273.4333
624 .5697 776.1509 1530.405 1654.153 509.3733

[
«Q
[0}

O©CoOoO~NOOUMWNEO

year
1977 1978 1979 1980 1981
4326037.8978 4594664 .591 10600185.9513 16716728.9328 37860684 .706
863798.7865 1443199.057 1614907.7459 3586312.5875 5422397.705
252957.9919 235806.116 434394 .0941 502695.1404 1178003.052
264964.4370 149282.534 170490.3233 292635.9096 258539.114
31831.6794 52343.544 117076.9007 130562.4044 157240.966
10323.5826 18570.817 42612.4141 96339.7368 87596 .956
7999.1315 2750.974 16518.3612 36561 .4409 66584 .894
2849.0013 3364.021 2299.1435 14756 .2850 30896.488
1161.4709 1160.965 2853.8271 1322.5371 12022.035
299.6398 1741.447 475.6379 330.6343 2404 .407

year

[
«Q
[0}

OCo~NOUBMWNEO

1982 1983 1984 1985 1986 1987
64740217 .240 61794951.30 53439842.19 80893853.33 97583820.80 86180225.01
8599436.977 17044486.88 15241135.57 15675301.57 27325524 .59 33742357 .56
1498959.513 2525647.72 4874204.08 4566197.55 3931315.71 7328995.04
630860.626 855386.33 1382705.74 2635708.35 2256802.33 1838525.48
160510.085 310392.16 505902 .66 736166.32 1101604.62 1094738.76
104814 .883 113258.67 181284.16 267020.04 317858.84 555914 .69
52255.789 81166.17 77626.33 87320.87 123882.13 164760.28
38743.502 40825.23 51825.88 48815.22 37805.98 53406.14
10320.026 27654 .69 24809.68 23072.77 25052.93 14849.43
3153.341 30420.16 41572.98 28356.61 27263.49 15220.67
year

[
«Q
[0}

O©CoOoO~NOOUMWNEO

1988 1989 1990 1991 1992 1993
42262187 .24 39173461.34 35871987.16 33634923.08 62138096.24 50250987.78
26977422 .67 13724225.42 12650386.93 12442012.61 10997964.41 16990016.52

8552879.80 5554747.56 3280755.80 2959386.76 3363150.93 2746967.81
3615232.47 4438638.55 2761937.29 1666496.63 1234694.48 1405186.09
906958.01 1981174.38 2410441.63 1561804.85  865305.97 614260.38
548592.00 457573.74 1026673.52 1365562.86  893248.94  440864.72
270493.07  254501.38 213740.00 562055.75 760965.84  467022.73
78429.94  123635.15 113349.99 117457 .62 314141.07  333545.33
25811.03 35044.38 54214 .28 51134.20 69045.80 140182.14
14339.46 15635.18 22401.04 25966.58 41039.98 66959.85

[
«Q
1))

O©CoOoO~NOOUBMWNEO
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Q
Q
[0}

©Co~NOOUA~AWNEO

o))
«Q
[0}

©Co~NoOOUITA~AWNEO

Q
Q
[0}

©CoOo~NOOUA~AWNEO

year
1

34500564.
12691438.
4097951.
1042830.
606123.
267075.
195116.
208936.
124343.
82777.

year

40678163.
23995607 .
3473190.
1870910.
1815927.
586683.
319078.
114404.
45340.
7636.

year

994
63
40

2000
506
883
639
611
538
662
529
395
180
273

2006

27136239.
5523278.
2798437.
1446677 .
1413167.
2892569.

771889.
812076.
190540.
141757.

1

0
9
5
0
9
8
8
4
4
2

1

41602862.
10121616.
3650577.
1532312.
417155.
220395.
138495.
89748.
116699.
49494 .

9067837
1432382
815004
204197
111557
103048
32868
21049
6967
1047

20
7358062.
9315410.
1884982.
1739390.

900009.
868842.
1670233.
440796.
488488.
78293.

995
72
83
11
87
56
25
92
64
69
35

2001
6.18
7.15
1.84
8.39
2.68
1.80
7.82
4.22
8.32
3.15

07
70 2
43
72
38

1

49747244 .
11087659.
2777430.
1484363.
527201.
158623.
87475.
73132.
42048.
9654 .

3044415
3229495
491387
531743
123534
74490
62749
21120
15415
3874

200
0044857.
5971130.
3186336.
1177820.
1091077.

559804.
508505.
967085.
268424.
195699.

2

1.
4.
3.
4.
6.
8.
8.
6.
5.
8.

8

QUTOWNNO OO

996
618
044
711
940
639
998
019
015
324
364

002
68
42
43
27
13
71
7
67
73
21

1997

28730419.
16964230.
3163184.
1511200.
744339.
313961
88990.
57780.
57374.
17414.

08
16
87
51
10

.43

81
57
52
10

2003

19069557
10776112.
11394874.
3145101.
3480052.
840606.
540483.
402271.
144711.
34742.

.74
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1998

27373601.
10318889.
5962656.
1757666.
836173.
403740.
180662.
50790.
41054.
9265.

838
224
369
177
805
648
988
352
363
759

2004

23729099.
6801050.
3607973.
7397130.
2098405.
2356323

528570.
386796.
247137.
118592.

5
8
5
9
0
-9
0
3
8
3

1

67697219.
9919333.
3234507.
3377977.

956404.
494779.
198984.
79417 .
31519.

6363.

2005

6141705.
8228654.
2346677 .
2300876.
4790502.
1365150.
1452974.
322862.
246985.
184153.

Table 2.6.2.15 North Sea Autumn Spawning Herring. Survivors after terminal year.

uni

age

0
1
2
3
4
5
6
7
8
9

ts - NA
year

2009

32832169.
7036972.
2087951.
2096306 .

800884.
760221.
373844.
337052.
663945.
323384.

POON~NUGIONOO

OhOUIOFRLROMWO®

1999
697
955
286
985
349
169
709
724
206
323
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Table 2.6.2.16 North Sea Autumn Spawning Herring. Fitted Selection Pattern

uni

[
«Q
[0}

©CONOURMWNRO
PRRRRROOOO

ts - NA
year

2004
.1790765
.1942231
.4542294
.7106635
.0000000
-1623980
.1910647
.0565490
.0000000
.0000000

2005
0.1790765
0.1942231
0.4542294
0.7106635
1.0000000
1.1623980
1.1910647
1.0565490
1.0000000
1.0000000

2006
.1790765
.1942231
.4542294
. 7106635

-1623980
.1910647
-0565490
.0000000
-0000000

0 0
0 0
0 0
0 0
1.0000000 1.
1 1
1 1
1 1
1 1
1 1

2007

-1790765
.1942231
.4542294
. 7106635

0000000

-1623980
.1910647
-0565490
.0000000
-0000000

2008
0.1790765
0.1942231
0.4542294
0.7106635
1.0000000
1.1623980
1.1910647
1.0565490
1.0000000
1.0000000

Table 2.6.2.17 North Sea Autumn Spawning Herring. Predicted catch in numbers

uni

QD
«Q
[

©Co~NOUBRAWNEO

QD QD
Q Q
[] OCoO~NOOURARWNRELOOD

O©CoOoO~NOURAWNEO

[
«Q
1))

©Co~NOOUA~AWNEO

ts - NA
year
1960
194600 1
2392700
1142300 1
1966700
165900 1
167700
112900
125800
128600
142000
year
1969
112000
2503300 1
1883000 2
296300
133100
190800
49900
42700
27400
25100
year
1979
542000 12
159200 2
34100 1
10000
10100
2100
200
800
600
100
year
1988
3164800 3
7867000 3
2232500 1
1090700 1
383700
255800
128100
38000
15300
8500

1961
269200 14
336000 214
889400 26
479900 79
455900 33
124000 108
157900 12

61400 14
56000 8
87500 8

1970
898100
196200 437
002800 114
883600 66
125200 20

50300 2
61000 3
7900 2
12000
12200 1

1980 1
62700 9519
45100 872
34000 284
91800 56
32200 39
21700 28

2300 22

1400 18

400 5
100 1

1989
057800 130
145900 302
593700 89
363800 77
809300 86
211800 38
123700 8

61000 5
19500 2
8700 1

1962 1963
1800 442800
6900 1262200
9600 2961200

7400 177200
5100 158300
1800 80600
6900 229700
5100 22400
6300 42000
6800 51000
1971 1972

684000 750400

8500 3340600
6800 1440500
2500 343800

8300 130600
6900 32900
0500 5000
6800 200

100 1100
2400 400
981 1982
700 11956700
000 1116400
300 299400
900 230100
500 33700
500 14400
700 6800
700 7800
500 3600
100 1100
1990 1991

2800 2386600
0000 2138900
9300 1132800
9100 556700
1000 548900
7500 501200
0200 205300
4400 39300
8800 25600
1900 13000

1964
496900
2971700
1547500
2243100
148400
149000
95000
256300
26300
57700

1973
289400
2368000
1344200
659200
150200
59300
30600
3700
1400
600

1983
13296900
2448600
573800
216400
105100
26200
22800
12800
11000
12100

1992
10331300
2303100
1284900
442700
361500
360500
375600
152400
39200
23300

1965
157100
3209300 1
2217600 2

1324600
2039400
145100
151900
117600
413000

78400

1974
996100 2
846100 24
772600 5
362000 2
126000 1

56100
22300

5000

2000

1100

1984
6973300
1818400
1146200

441400
201500
81100
22600
25200
11100
18600

1993
10265400
3826800
1176300
609000
305500
215600
226000
188000
87300
41700

1966
374500
383100 1
569700 1
741200 1
450100
889800

45300
64800
95500
236300

1975
63800 23
60500 12
41700 90
59600 11
40500 5
57200 3
16100

9100

3400

1400

1985
4211000
3253000
1326300
1182400

368500
124500
43600
20200
13100
16100

1994
4498900
1785200
1783200

489100
347600
109000
91800
76400
70000
46600

1967
645400
674300 2
171500 1
364700 1
371500
297800
393100

67900
81600
172800

1976 1
8200 256
6600 144
1500 44
7300 186
2000 10
4500 7
6100 4
4400 1
1000

400

1986
3724700
4801400
1266700

840800
465900
129800
62100
20500
13600
14800

1995
7438469
1664874
1444061

816703
231794
118536
55128
41409
68955
29245

105

1968
839300
425000
795200
494300
621400
157100
145000
163400

13700
91800

977 1978
800 130000
300 168600
700 4900
400 5700
800 5000
000 300
100 200
500 200
700 200

0 300

1987
8229200
6836300
2137200

667900
467100
245800
74700
23800
8000
8200

1996
2311226
1606393

642084
525601
172099
57586
22534
9264
17195
3948
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Q
Q
[0}

©Co~NOOUA~AWNEO

0
1
2
3
4 432422.39
5
6
7
8
9

year
1997 1
431175 259
479702 977
687920 1220
446909 537
284920 276
109178 175
31389 88
11832 15
18770 16
5697 3
year
2006
1153386.99
254001.62
390915.84
316307.44

999762.42
271997.29
259924 .68
58304.43
43377.00

998 1999

526 1566349 110
680 303520 117
105 616354 62
932 1058716 46
333 294066 64
817 135648 21
927 69299 8

232 27998 3
766 10174 1
784 2054
2007 2
716227.5 581489.
415907.7 187562.
256024.8 309011.
370286.9 181482.
268554.9 239285.
293071.0 139901.
574467.5 129761.
137620.1 222537.
145760.6 58868.
23362.0 42919.

2000 2001
5085 1832691
1677 614469
2853 842635
3170 485628
6814 278884
3466 321743
2481 90918
5706 38252
4624 17910
2463 2692

008
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2002 2003 20
730279 369074 864675.
837557 617021 268233.
579592 1221992 435420.
970577 529386 1406680.
292205 835552 562695.
140701 244780 716510.
174570 107751 163977.

48908 123291 108642.
34620 37671 66270.
8702 9044  31801.

Table 2.6.2.18 North Sea Autumn Spawning Herring. Catch Residuals

Uni

%)
«Q
[0}

OCoO~NOUDWNEO

ts : thous
year
2004
-0.18923751
-0.26084251
0.02829862
-0.02923265
-0.03493712
0.04997962
0.03208736
-0.03462823
-0.01413238
0.00000000

ands NA

2005

[eNeoNe]

[eNoNoNe)

.34784540 -0.
.59281726 -0.
.03905334 O.
-0.07482783 -0.
-0.14323780 O.
-0.01909213 -0.
.08211159 -0.
.07178706 -0.
.11832661 O.
-00000000 O.

2006
272086254 -
134163373 -
025686068 -
018202293
071817008
001982850
075767948
050833542
078012075 -
000000000 -

2007
-1426587551748559057341
-5685273456876875908250
.1556776339151793864257
-1198915057863032262997
-0620480828058247377288
.0543946545494838409884
-0909849863773814493406
.0715662848336484219702
.0887034451925809569461
.0000000000000001110223

04
83
90
21
78
51
09
08
71
98
00

2005
717192.41
395531.34
341838.94
523487.78

1521724.16
489212.51
530735.30
107231.16

78456.01
58497.00

2008
-31687197
.22556813
.07107111
.01795722
.18400401
.01710378
-09205924
.03193832
.23333173
-00000000
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Table 2.6.2.19 North Sea Autumn Spawning Herring. Predicted Index Values

MLAI
Units : NA NA
year
age 1973 1974 1975 1976 1977 1978 1979 1980
all 17.18295 11.23541 5.058694 4.780577 2.677022 3.845841 6.912359 8.741913
year
age 1981 1982 1983 1984 1985 1986 1987 1988
all 13.95368 21.06175 35.17468 59.48045 61.52186 59.46491 82.529 114.6086
year
age 1989 1990 1991 1992 1993 1994 1995 1996
all 120.7709 113.4823 90.99509 61.79464 38.87996 42.51809 37.93372 38.04904
year
age 1997 1998 1999 2000 2001 2002 2003 2004
all 47.606 65.13704 78.13517 78.93044 126.8478 159.7921 174.1584 179.3726
year
age 2005 2006 2007 2008
all 163.1501 119.2259 88.2682 93.30518
MIK O-wr
Units : NA NA
year
age 1992 1993 1994 1995 1996 1997 1998 1999
0 175.7339 140.7128 98.43448 117.2819 144.6298 84.07104 80.18975 197.7694
year
age 2000 2001 2002 2003 2004 2005 2006 2007
0 118.7385 265.0640 88.92354 55.75234 69.13218 46.94869 78.95857 50.52005
year
age 2008 2009

0 58.48829 95.8
IBTS1: 1-5+ wr

Units : NA NA
year
age 1984 1985 1986 1987 1988 1989
1 2278.05588 2291.45342 4028.17077 4939.09543 3847.58582 1994.24484
2 666.34730 617.26233 527.77901 990.49806 1163.26128 751.45978
3 128.16866 237.03349 206.77210 168.80319 336.32244 412.45535
4 29.22657 41.47482 63.28486 62.83536 52.10119 114.19252
5 11.88516 14.13035 16.63513 25.19389 29.17576 27.55435
year
age 1990 1991 1992 1993 1994 1995
1 1833.24675 1835.91461 1606.88517 2471.55511 1887.32658 1496.33535
2 445.01582 391.66898 445.18705 359.29100 534.97944 481.59460
3 257.95072 153.99138 113.48277 126.86989 93.27080 134.49230
4 140.49141 91.13732 49.76946 34.63690 33.42277 23.13173
5 45_37544 67.68483 64.93911 4445886 27.48521 18.93528
year
e 1996 1997 1998 1999 2000 2001
1 1647.13929 2586.73676 1551.08188 1511.79586 3643.25981 2177.50700
2 379.99319 433.90912 819.90708 445.92464 479.80709 1140.64460
3 136.56534 140.75545 163.36945 313.49696 175.89559 192.32672
4 30.92007 43.14829 49.00182 56.30061 105.86259 66.37045
5 11.98965 17.21664 21.52126 26.21995 34.53573 53.49843

age 2002 2003 2004 2005 2006 2007 2008
1 4926.76005 1633.21040 1034.6431 1249.5598 839.10373 1415.60824 909.90153
2 686.07726 1593.77312 503.5178 326.1113 389.29024 262.39259 446.41091
3 505.77678 299.87329 702.6666 217.1212 136.73425 164.57001 112.56718
4  73.66996 207.40450 124.4377 281.4460 83.21248 53.07279 65.25932
5 58.19482 63.87802 117.6825 114.3155 154.34294 114.02669 81.77310

age 2009
1 1072.31824
2 292.52538
3 200.34907
4  47.90234
5 80.58949
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Acoustic survey 1-9+ wr

Units : NA NA
year
age 1989 1990 1991 1992 1993 1994 1995
1 NA NA NA NA NA NA NA
2 5800435.14 3466368.51 2806031.46 3191416.64 2472838.6 3658391.5 3412745.8
3 5624744 .54 3578723.94 2060357.55 1491018.10 1568830.7 1116985.2 1510709.0
4 2468798.89 3154624.05 2054705.70 1068260.09 695008.9 621579.1 438449.6
5 555220.24 1359389.26 1825835.76 1153172.15 519302.1 343238.9 244510.7
6 293928.57 277097.56 735476.41 871162.01 540703.5 229375.7 175652.9
7 131397.63 122360.73 146667.25 337091.80 324208.3 253662.2 98920.3
8 35311.91 56468.02 55307.95 68502.54 128100.4 124184.2 112008.3
9 38263.82 56668.22 68213.98 98891.51 148612.3 200787.5 115376.8
year
age 1996 1997 1998 1999 2000 2001
1 NA 11219244 .20 6407825.14 6546350.03 15573224.79 9347406.17
2 3047618.74 3511277.12 6689646.67 3670598.32 3976949.15 9882165.64
3 1800339.44 1934841.12 2229777.29 4256836.90 2495944.69 2745958.92
4 709176.28 951121.36 1120836.91 1307656.24 2378752.24 1598134.84
5 212875.87 427260.75 504565.51 716884.86 786743.91 1446691.20
6 125480.79 117797.05 207154.87 264461.09 457388.70 464398.97
7 107029.87 80077.50 65339.99 97586 .50 145667.96 296617.65
8 50264.63 74023.39 49103.36 40819.90 58731.77 95270.64
9 28029.80 54567 .42 26916.30 20015.35 24024 .47 34779.32
year
age 2002 2003 2004 2005 2006 2007 2008
1 21403372.5 6938796.2 4452356.4 5344202.5 3594090.8 6069217.2 3937794.4
2 5895679.6 13778379.6 4320200.0 2758051.9 3303881.3 2231905.9 3881283.5
3 7466643.1 4463360.6 10327027.1 3119937.0 1975560.3 2386088.6 1689025.9
4 1788190.1 5023721.3 2963344.9 6493222.5 1934583.8 1239977.8 1600055.0
5 1151588.7 1201140.5 3330951.0 1839955.3 3943898.9 1193456.7 826831.9
6 885444 .0 810246.0 726282.5 1901270.0 1022068.5 2228460.4 730828.9
7 286917.2 514649.6 505472.3 404028.7 1026950.3 561203.3 1315203.8
8 216105.2 197352.4 334945.0 321286.0 250335.4 645895.7 377783.2
9 131928.8 115074.3 390367.2 581810.7 452337.6 251428.6 668948.6
Table 2.6.2.20 North Sea Autumn Spawning Herring. Index Residuals
MLAI
Units : NA
year
age 1973 1974 1975 1976 1977 1978 1979
all -0.2650651 -0.3467792 -0.584726 -0.6506734 0.8319098 0.6581298 0.7313446
year
age 1980 1981 1982 1983 1984 1985
all 0.1112897 0.02710064 -0.008140212 -0.2717754 -0.20683 0.1822101
year
age 1986 1987 1988 1989 1990 1991
all -0.4361838 -0.1982113 0.1591638 0.08687406 0.4134727 -0.007313785
year
age 1992 1993 1994 1995 1996 1997 1998
all -0.3826531 -0.2569843 -0.7150729 -0.5288799 0.1449045 0.170609 0.1127599
year
age 1999 2000 2001 2002 2003 2004 2005
all -0.2552847 -0.6687228 0.02117124 -0.3743119 0.4303238 0.5840236 0.1642094
year
age 2006 2007 2008
all -0.01155663 0.6729291 0.6667344
MIK O-wr
Units :© NA
year
age 1992 1993 1994 1995 1996 1997 1998
0 0.1328404 0.3008296 0.03263617 0.07960692 -0.3060323 0.5662256 -0.4122187
year
age 1999 2000 2001 2002 2003 2004 2005
0 0.2100667 0.1437868 -0.2102638 0.5985841 -0.02455528 -0.3795101 0.2667246
year
age 2006 2007 2008 2009

0 0.05112141 -0.3060615 -0.7437905 0.00000000000001154632



ICES HAWG REPORT 2009 109

IBTS1: 1-5+ wr

Units : NA
year
age 1984 1985 1986 1987 1988 1989

1 -0.4074932 -0.08854503 -0.4139297 -0.29075254 0.1328323 0.1562747
2 -1.4174297 0.15624061 0.3933331 -0.07650083 1.2751007 0.1525901
3 -0.7354813 0.17367018 0.2888959 -0.37243145 0.8558949 -0.1975625
4 -0.0833981 0.01467620 0.2218904 -0.05704904 0.1065135 -0.2449777
5 -0.1491846 0.68176983 0.5233982 0.66037034 -0.1523048 -1.1738615
year

age 1990 1991 1992 1993 1994 1995
1 -0.54633775 -0.3554255 -0.23674243 0.1226292 -0.07437308 -0.1060646
2 0.03766500 0.5706418 -0.01956183 0.7846304 0.78015268 1.0620096
3 0.08123504 0.5184013 0.53147947 0.5621470 0.82606205 0.7280691
4 0.64996647 0.8881591 0.09647116 0.2626758 0.72492697 0.4607536
5 0.45196734 0.7694019 0.35124735 0.3880048 0.43592655 -1.0614092
year

age 1996 1997 1998 1999 2000 2001
1 0.1379981 0.5322630 0.38339874 -0.69717159 0.02222319 0.13786646
2 -0.6543034 0.1547603 -0.03514365 0.01048110 -0.87820167 -0.00998849
3 -1.4240907 0.1446382 -0.53521396 0.46946493 -0.12846099 0.49992380
4 -1.1097042 -0.3458674 -0.85642371 0.55608696 -0.58735398 0.34682933
5 -0.3947759 0.1466005 -0.18754221 0.30486937 -1.35011738 0.24402316
year

age 2002 2003 2004 2005 2006 2007
1 -0.19230991 0.52651433 -0.05517701 -0.2212076 0.08247307 -0.06916648
2 -0.04155130 -0.02393311 -0.14278712 -0.4203707 1.33637043 -1.65775882
3 -0.40259698 0.71319249 0.08634008 0.4944948 0.89529096 -2.19917099
4 -1.07880115 0.55140247 -0.10197259 0.3234381 1.06396793 -1.90012891
5 -1.07126914 -0.18355624 0.37366147 0.1398998 0.75509799 -1.01595751
year

age 2008 2009
1 0.7369741 0.7832426
2 -0.5692585 -0.7671915
3 0.3211000 -2.1952952
4 1.3623181 -1.2644027
5 0.8957181 -0.3819805

Acoustic survey 1-9+ wr

Units : NA
year
age 1989 1990 1991 1992 1993 1994
1 NA NA NA NA NA NA
2 -0.34938797 -0.047368507 -0.06326759 0.15701514 0.18789798 -0.1385713
3 -0.36543004 -0.016261254 -0.19225129 -0.07882601 0.04253472 -0.2861779
4 -0.41331294 0.079015294 -0.04769849 0.07111860 0.26068982 -0.4433018
5 -0.12088614 0.004851235 0.01260712 -0.01676533 0.35551492 0.1043726
6 -0.03788990 0.346892189 -0.13281974 0.35786574 0.36256920 0.3360801
7 -0.09073632 0.540134030 0.44117924 0.15853045 0.53034872 0.2508940
8 0.21996933 0.856674606 0.53037820 0.50932766 0.34014248 0.5673059
9 -0.55346243 -0.276013431 -0.29082396 0.05036748 -0.24775086 -0.4270498
year
age 1995 1996 1997 1998 1999 2000
1 NA NA -0.18107841 -0.36484057 -0.2522194 0.46270659
2 0.12029620 0-3890500 0.52909066 -0.15188308 -0.1760746 -0.30790449
3 0.30086078 0.4501791 0.41668224 0.12235719 0.1043412 -0.14641264
4 0.42701340 0.4270728 0.41545093 0.37143217 -0.1584855 0.27764672
5 0.20118459 0.3790837 0.34120046 0.66589363 -0.3483786 0.24682810
6 0.14469633 -0.2370328 0.60167480 0.76460759 0.1716989 0.05448308
7 0.33293923 -0.2542673 -0.55435358 0.95619422 0.3537348 0.60216654
8 0.06055088 0.9730475 0.05232767 -0.08726495 0.2798144 0.71451090
9 -0.21560363 1.9946080 1.06946717 1.50305847 1.4694088 1.39563802
year
ag 2001 2002 2003 2004 2005 2006
-0.31274985 0.07433416 0.34824959 0.15208560 -0.5400721 0.64097889
0.21805424 -0.19009971 0.31867160 -0.23486070 -0.2942001 0.13258696
0.11577280 0.09612469 -0.37064776 -0.11645267 0.1565033 0.01089416
-0.08903186 -0.25190023 -0.18173279 -0.31283651 -0.1146957 0.08085392
14713099 -0.37105888 -0.57616594 -0.25132973 -0.4167271 0.05696851

-0.03149645 0.15219524 -0.49318421 -0.82872182 -0.4813391 -0.50277180
-0.55664551 -0.16038760 0.09916326 -0.43369993 -1.0605580 -0.60266908
0.02824584 -0.57997463 -0.30481495 0.02099073 -0.9320895 -1.08841965
0.52851460 0.12503387 0.43451870 -0.74349403 -1.6961241 -1.86023556

OCO~NOOURARWNEFO
o
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year
age 2007 2008
0.03111028 -0.05851130
0.20874505 -0.30779484
-0.25555149 0.01175641
-0.32267868 -0.07462323
.39252546 -0.02180249
-0.52140908 -0.02610149
-0.83702182 0.28505257
-1.44675744 -0.71396474
-1.35277186 -0.90728526

CoO~NOUITA,WNE
|
o

Table 2.6.2.21 North Sea Autumn Spawning Herring. Fit Parameters

Value CV.pct Lower.95_pct.CL
F, 2004 0.33 8 0.28
F, 2005 0.40 9.8 0.34
F, 2006 0.39 9.9 0.32
F, 2007 0.37 10.4 0.31
F, 2008 0.26 8.4 0.21
Selectivity at age 0O 0.18 17.6 0.10
Selectivity at age 1 0.19 18.2 0.11
Selectivity at age 2 0.45 11.3 0.38
Selectivity at age 3 0.71 25.8 0.60
Selectivity at age 5 1.16 61.4 0.97
Selectivity at age 6 1.19 56.1 0.98
Selectivity at age 7 1.06 205.6 0.85
Terminal year pop, age O 20044856.76 1.1 13783885.26
Terminal year pop, age 1 5971129.00 0.9 4488422 .98
Terminal year pop, age 2 3186335.92 0.7 2590466 .26
Terminal year pop, age 3 1177819.56 0.7 973686.34
Terminal year pop, age 4 1091076.72 0.7 907996.60
Terminal year pop, age 5 559803.69 0.8 460826.11
Terminal year pop, age 6 508504 .34 0.8 410586.30
Terminal year pop, age 7 967084 .92 0.9 751532.58
Terminal year pop, age 8 268423.50 1.2 199834.70
Last true age pop, 2004 247136.84 1.8 160013.05
Last true age pop, 2005 246984 .42 1.4 176285.01
Last true age pop, 2006 190539.43 1.3 140911.69
Last true age pop, 2007 488487.21 1.1 367695.30
Recruitment prediction 32832169.01 1.6 19169423.75
Index 1, biomass, K 1.16 3.9 1.07
Index 1, biomass, Q 0.00 5.2 0.00
Index 2, age O numbers, Q 0.00 0.5 0.00
Index 3, age 1 numbers, Q 0.00 0.7 0.00
Index 3, age 2 numbers, Q 0.00 0.9 0.00
Index 3, age 3 numbers, Q 0.00 4.5 0.00
Index 3, age 4 numbers, Q 0.00 4.3 0.00
Index 3, age 5 numbers, Q 0.00 4 0.00
Index 4, age 1 numbers, Q 1.18 49.7 1.00
Index 4, age 2 numbers, Q 1.53 14 .4 1.36
Index 4, age 3 numbers, Q 1.77 20.1 1.41
Index 4, age 4 numbers, Q 1.79 25.8 1.33
Index 4, age 5 numbers, Q 1.84 25.9 1.35
Index 4, age 6 numbers, Q 1.80 28.6 1.30
Index 4, age 7 numbers, Q 1.67 35.1 1.17
Index 4, age 8 numbers, Q 1.72 33.5 1.20
Index 4, age 9 numbers, Q 4.17 14.9 2.75
SRR, a 5559483822 1.2 36805245.93
SRR, b 375622.06 3.6 152326.55
Upper.95.pct.CL
F, 2004 0.39
F, 20050.48
F, 2006 0.46
F, 2007 0.46
F, 2008 0.33
Selectivity at age 0 0.32
Selectivity at age 1 0.35
Selectivity at age 2 0.54
Selectivity at age 3 0.84
Selectivity at age 5 1.39
Selectivity at age 6 1.44
Selectivity at age 7 1.32
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Acoustic survey 1-9+ wr, age 1, diagnostics

a) Observed and fitted index time series b) Catchability
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Figure 2.6.1.1 North Sea herring. Diagnostics of Acoustic survey catchability at 1 wr from the final
ICA assessment. Top left: VPA estimates of numbers at 1 wr (line) and numbers predicted from
index abundance at 1 wr. Top right: scatterplot of index observations versus VPA estimates of
numbers at 1 wr with the best-fit catchability model (linear function). Middle right: log residuals
of catchability model by VPA estimate of numbers at 1 wr. Middle left: log residuals of catchabil-
ity model by year. Bottom left: normal Q-Q plot of log residuals.
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Acoustic survey 1-9+ wr, age 2, diagnostics

a) Observed and fitted index time series
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Figure 2.6.1.2. North Sea herring. Diagnostics of Acoustic survey catchability at 2 wr from the
final ICA assessment. Top left: VPA estimates of numbers at 2 wr (line) and numbers predicted
from index abundance at 2 wr. Top right: scatterplot of index observations versus VPA estimates
of numbers at 2 wr with the best-fit catchability model (linear function). Middle right: log residu-
als of catchability model by VPA estimate of numbers at 2 wr. Middle left: log residuals of
catchability model by year. Bottom left: normal Q-Q plot of log residuals.
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Acoustic survey 1-9+ wr, age 3, diagnostics

a) Observed and fitted index time series b) Catchability
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Figure 2.6.1.3. North Sea herring. Diagnostics of Acoustic survey catchability at 3 wr from the
final ICA assessment. Top left: VPA estimates of numbers at 3 wr (line) and numbers predicted
from index abundance at 3 wr . Top right: scatterplot of index observations versus VPA estimates
of numbers at 3 wr with the best-fit catchability model (linear function). Middle right: log residu-
als of catchability model by VPA estimate of numbers at 3 wr. Middle left: log residuals of
catchability model by year. Bottom left: normal Q-Q plot of log residuals.
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Acoustic survey 1-9+ wr, age 4, diagnostics

a) Observed and fitted index time series

*  (Observed =% Fitted

1990 1905 2000 2005
Year

¢} Index residuals over time

04

1990 1995 2000 2005
Year

e) Normal @-Q plot

1— Fit < K

---- 90% Conf. Int.

04

Mormal Quantiles

Index [107]

Log Residuals

04

02

0o

b) Catchability

— Fitted linear model ---- 95% Cl of fit

05 10 15 20 25 30 35
Estimated Stock Mumbers, age 4 [108]

d) Index residuals vs stock

0.2

-04

05 10 15 20 25 30 35
Estimated Stock Numbers, age 4 [108]

Figure 2.6.1.4. North Sea herring. Diagnostics of Acoustic survey catchability at 4 wr from the
final ICA assessment. Top left: VPA estimates of numbers at 4 wr (line) and numbers predicted
from index abundance at 4 wr. Top right: scatterplot of index observations versus VPA estimates
of numbers at 4 wr with the best-fit catchability model (linear function). Middle right: log residu-
als of catchability model by VPA estimate of numbers at 4 wr. Middle left: log residuals of
catchability model by year. Bottom left: normal Q-Q plot of log residuals.
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Acoustic survey 1-9+ wr, age 5, diagnostics

a) Observed and fitted index time series b) Catchability
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Figure 2.6.1.5. North Sea herring. Diagnostics of Acoustic survey catchability at 5 wr from the
final ICA assessment. Top left: VPA estimates of numbers at 5 wr (line) and numbers predicted
from index abundance at 5 wr. Top right: scatterplot of index observations versus VPA estimates
of numbers at 5 wr with the best-fit catchability model (linear function). Middle right: log residu-
als of catchability model by VPA estimate of numbers at 5 wr. Middle left: log residuals of
catchability model by year. Bottom left: normal Q-Q plot of log residuals.
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Acoustic survey 1-9+ wr, age 6, diagnostics
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Figure 2.6.1.6. North Sea herring. Diagnostics of Acoustic survey catchability at 6 wr from the
final ICA assessment. Top left: VPA estimates of numbers at 6 wr (line) and numbers predicted
from index abundance at 6 wr. Top right: scatterplot of index observations versus VPA estimates
of numbers at 6 wr with the best-fit catchability model (linear function). Middle right: log residu-
als of catchability model by VPA estimate of numbers at 6 wr. Middle left: log residuals of
catchability model by year. Bottom left: normal Q-Q plot of log residuals.
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Acoustic survey 1-9+ wr, age 7, diagnostics

a) Observed and fitted index time series b) Catchability
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Figure 2.6.1.7. North Sea herring. Diagnostics of Acoustic survey catchability at 7 wr from the
final ICA assessment. Top left: VPA estimates of numbers at 7 wr (line) and numbers predicted
from index abundance at 7 wr. Top right: scatterplot of index observations versus VPA estimates
of numbers at 7 wr with the best-fit catchability model (linear function). Middle right: log residu-
als of catchability model by VPA estimate of numbers at 7 wr. Middle left: log residuals of
catchability model by year. Bottom left: normal Q-Q plot of log residuals.
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Acoustic survey 1-9+ wr, age 8, diagnostics

a) Observed and fitted index time series
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Figure 2.6.1.8. North Sea herring. Diagnostics of Acoustic survey catchability at 8 wr from the
final ICA assessment. Top left: VPA estimates of numbers at 8 wr (line) and numbers predicted
from index abundance at 8 wr. Top right: scatterplot of index observations versus VPA estimates
of numbers at 8 wr with the best-fit catchability model (linear function). Middle right: log residu-
als of catchability model by VPA estimate of numbers at 8 wr. Middle left: log residuals of
catchability model by year. Bottom left: normal Q-Q plot of log residuals.
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Acoustic survey 1-9+ wr, age 9, diagnostics

a) Observed and fitted index time series
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Figure 2.6.1.9. North Sea herring. Diagnostics of Acoustic survey catchability at 9+ wr from the
final ICA assessment. Top left: VPA estimates of numbers at 9+ wr (line) and numbers predicted
from index abundance at 9+ wr. Top right: scatterplot of index observations versus VPA estimates
of numbers at 9+ wr with the best-fit catchability model (linear function). Middle right: log re-
siduals of catchability model by VPA estimate of numbers at 9+ wr. Middle left: log residuals of
catchability model by year. Bottom left: normal Q-Q plot of log residuals.
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IBTS1: 15+ wr, age 1, diagnostics

a) Observed and fitted index time series
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Figure 2.6.1.10. North Sea herring. Diagnostics of IBTS survey catchability at 1 wr from the final
ICA assessment. Top left: VPA estimates of numbers at 1 wr (line) and numbers predicted from
index abundance at 1 wr. Top right: scatterplot of index observations versus VPA estimates of
numbers at 1 wr with the best-fit catchability model (linear function). Middle right: log residuals
of catchability model by VPA estimate of numbers at 1 wr. Middle left: log residuals of catchabil-
ity model by year. Bottom left: normal Q-Q plot of log residuals.
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IBTS1: 15+ wr, age 2, diagnostics

a) Observed and fitted index time series b) Catchability
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Figure 2.6.1.11. North Sea herring. Diagnostics of IBTS survey catchability at 2 wr from the final
ICA assessment. Top left: VPA estimates of numbers at 2 wr (line) and numbers predicted from
index abundance at 2 wr. Top right: scatterplot of index observations versus VPA estimates of
numbers at 2 wr with the best-fit catchability model (linear function). Middle right: log residuals
of catchability model by VPA estimate of numbers at 2 wr. Middle left: log residuals of catchabil-
ity model by year. Bottom left: normal Q-Q plot of log residuals.
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IBTS1: 15+ wr, age 3, diagnostics

a) Observed and fitted index time series

*  (Observed =% Fitted
i
% 1 ]
i
=
[te]
=
i
23l
=
i
=
(]
o
1985 1990 1995 2000 2005 2010
Year
¢} Index residuals over time
=1
LQ | {
[an]
= ! T ) [ N ‘ ? [ I ] I T
w o J' l ! }
o
3 w
2 o1
i
o o
o A
[} 1
—
L]
o
I~E
1985 1990 1995 2000 2005 2010
Year
e) Normal @-Q plot
=3
T — Fit oo
g {==-- 90% Conf. Int.
[ //
w o]
o
=)
2 o
i
o [an]
o A
o '
—
]
= -
bl
R IR
-2 -1 0 1 2

Mormal Quantiles

Index
400

Log Residuals

-15 210

10

b) Catchability

200

600

200

— Fitted linear model ---- 95% Cl of fit
> .
/ff.
/I .
9/ L ] . . 3
[0y, e e ’_/,f—"’
x‘.. _’,,—‘_’
'y e
2
N
" ®*e e

1 2 3 4 5 6 7
Estimated Stock Mumbers, age 3 [108]

d) Index residuals vs stock

05 00 05

-20

1 2 3 4 5 3] 7
Estimated Stock Numbers, age 3 [108]

Figure 2.6.1.12. North Sea herring. Diagnostics of IBTS survey catchability at 3 wr from the final
ICA assessment. Top left: VPA estimates of numbers at 3 wr (line) and numbers predicted from
index abundance at 3 wr. Top right: scatterplot of index observations versus VPA estimates of
numbers at 3 wr with the best-fit catchability model (linear function). Middle right: log residuals
of catchability model by VPA estimate of numbers at 3 wr. Middle left: log residuals of catchabil-
ity model by year. Bottom left: normal Q-Q plot of log residuals.
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IBTS1: 15+ wr, age 4, diagnostics
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Figure 2.6.1.13. North Sea herring. Diagnostics of IBTS survey catchability at 4 wr from the final
ICA assessment. Top left: VPA estimates of numbers at 4 wr (line) and numbers predicted from
index abundance at 4 wr. Top right: scatterplot of index observations versus VPA estimates of
numbers at 4 wr with the best-fit catchability model (linear function). Middle right: log residuals
of catchability model by VPA estimate of numbers at 4 wr. Middle left: log residuals of catchabil-
ity model by year. Bottom left: normal Q-Q plot of log residuals.
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IBTS1: 15+ wr, age 5, diagnostics

a) Observed and fitted index time series b) Catchability
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Figure 2.6.1.14. North Sea herring. Diagnostics of IBTS survey catchability at 5+ wr from the final
ICA assessment. Top left: VPA estimates of numbers at 5+ wr (line) and numbers predicted from
index abundance at 5+ wr. Top right: scatterplot of index observations versus VPA estimates of
numbers at 5+ wr with the best-fit catchability model (linear function). Middle right: log residuals
of catchability model by VPA estimate of numbers at 5+ wr. Middle left: log residuals of
catchability model by year. Bottom left: normal Q-Q plot of log residuals.
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MIK 0-wr, age 0, diagnostics

a) Observed and fitted index time series b) Catchability
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Figure 2.6.1.15. North Sea herring. Diagnostics of MIK survey catchability at 0 wr from the final
ICA assessment. Top left: VPA estimates of numbers at 0 wr (line) and numbers predicted from
index abundance at 0 wr. Top right: scatterplot of index observations versus VPA estimates of
numbers at 0 wr with the best-fit catchability model (linear function). Middle right: log residuals
of catchability model by VPA estimate of numbers at 0 wr. Middle left: log residuals of catchabil-
ity model by year. Bottom left: normal Q-Q plot of log residuals.
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Figure 2.6.1.16. North Sea herring. Diagnostics of MLAI survey catchability at all ages from the
final ICA assessment. Top left: VPA estimates of biomass of all ages and biomass predicted from
index abundance for all ages. Top right: scatterplot of index observations versus VPA estimates of
all ages with the best-fit catchability model (power function). Middle left: log residuals of
catchability model by VPA estimate of numbers at 0 wr. Middle right: log residuals of catchabil-
ity model by year. Bottom left: normal Q-Q plot of log residuals.
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NSH Herring Weighted Residuals Bubble Plot
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Figure 2.6.1.17. North Sea herring. Weighted Residuals of surveys and catch for the assessment up

to 2009.
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NSH Herring SSQ Breakdown by Age
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Figure 2.6.1.18. North Sea herring. Mean contribution of each indices or catch to the objective
function by age.
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NSH Herring Retrospective selectivity pattern
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Figure 2.6.1.19. North Sea herring. Retrospective selectivity pattern for the year 2000 till 2008.
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NSH Herring Retrospective Summary Plot
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Figure 2.6.1.20. North Sea herring. Retrospective pattern plots for SSB, Recruits and F2-
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NSH Herring Retrospective Plot by Cohort
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Figure 2.6.1.21. North Sea Herring. Yearclass cohort retrospectives for cohorts that contribute the
current stock of North Sea herring.
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NSH Herring Otolith Plot
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Figure 2.6.1.22 Model uncertainty; distribution and quantiles of estimated SSB and F2-6 in the
terminal year of the assessment. Estimates of precision are based on a parametric bootstrap from
the FLICA estimated variance/covariance estimates from the model.
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Proportion of Catch.n at age
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Figure 2.6.1.23 North Sea Herring. Proportion of catch numbers at age.
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Proportion of Catch.wt at age
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Figure 2.6.1.24 North Sea Herring. Proportion of catch weight at age.
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Proportion of IBTS index at age
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Figure 2.6.1.25 North Sea Herring. Proportion of IBTS index at age.
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Proportion of Acoustic index at age
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Figure 2.6.1.26 North Sea Herring. Proportion of Acoustic index at age.
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Figure 2.6.1.27 North Sea Herring. Correlation coefficient diagram for IBTS survey.
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Figure 2.6.1.28 North Sea Herring. Correlation coefficient diagram for Acoustic survey.
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NSH Herring Weight in the Stock
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Figure 2.6.1.29 North Sea Herring. Weight at age in the stock over time.
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NSH Herring Weight in the stock by cohort
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Figure 2.6.1.30 North Sea Herring. Weight at age in the cohort over time.
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NSH Herring Stock Summary Plot
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Figure 2.6.2.1. North Sea herring. Stock summary plot for SSB, recruitment and mean F on ages 2-
6.
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Fitted catch diagnostics

a) Catch Residuals b) Selection Pattern
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Figure 2.6.2.2. North Sea herring. Diagnostics of selection pattern from the final ICA assessment.
Top left: bubbles plot of log catch residuals by age (weighting applied) and year (5 yr separable
period). Top right: estimated selection parameters (relative to 4 wr) with 95% confidence inter-
vals. Bottom left: marginal totals of log residuals by year. Bottom right: marginal totals of log
residuals by age (wr).
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Equilibrium SSB v F Equilibrium Recruits v SSB
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Figure 2.6.2.3 North Sea Herring. Reference diagrams including indication of reference points
assuming a Beverton and Holt stock to recruit relationship. Upper left panel: Equilibrium SSB
versus Fishing mortality (ages 2-6). Upper right panel: Recruit versus SSB relationship. Bottom
right panel: Yield versus Fishing mortality (ages 2-6). Bottom right: Yield versus SSB. Grey points
indicate Bmsy and Fmsy
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Management plan North Sea Herring
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Figure 2.6.2.4. North Sea herring. Agreed management plan for adult fishery (A-fleet, ages 2-6)
including trigger biomass points (Biim and Buigger) and Bpa. Black dots represent realised estimated
fishing mortalities from 2002 untill 2008. Fishing mortality in 2009 is estimated based on the
agreed TACS for the A-fleet from the short term prediction (see section 2.7).
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Yearly stock recruitment relationship
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Figure 2.6.2.5. North Sea herring. Stock and recruit plot. Each point labelled by year class.
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Short term predictions

Short term predictions for 2010 were done with the MFSP software, following the
procedures in the stock annex 3. This assumes that recruitment will continue to be at
the low level since 2002 (geometric mean of 2001 to 2007 year classes)

For the intermediate year, an overshoot of 13%, which is the average overshoot in
2006 — 2008 for the A fleet was assumed. For the B, C and D fleets the same fraction of
the TAC as last year was assumed. See table 2.7.1 for other inputs.

The seven scenarios presented below are based on an interpretation of the harvest
control rule or other options and are only illustrative:

a) No fishing;

b) The EU-Norway management plan;

c) A roll over TAC from 2009 to 2010 of 171 kt for the A fleet;

d) Catches that are estimated lead to SSB>Bpa in 2011;

e) A 15% decrease in A fleet in TAC between 2009 and 2010;

f) A 15% increase in A fleet in TAC between 2009 and 2010;

g) Option b but with larger catches of approximately 40% for the C and D fleet

Since the current management plan only stipulates overall fishing mortalities for ju-
veniles and adults, making fleet-wise predictions for four fleets that are more or less
independent provides different options for 2010. The consequence of other combina-
tions of catch options can be explored on request.

For options b, ¢, e and £, the C and D fleets are assumed to have a catch for 2010 of
39800 tonnes, giving expected catches of 7.4 and 3.7 thousand tonnes respectively of
North Sea autumn spawners. For option g the catches of the C and D fleet are as-
sumed to be 56600 tonnes.

All predictions are for North Sea autumn spawning herring only. The results are
presented in Table 2.7.2.

2.7.1 Comments on the short-term projections

HAWG assumed that recruitment was likely to remain poor in 2010. A slight de-
crease in SSB is expected from 2008 to 2009. The SSB is expected to increase slightly
both in 2010 and further in 2011, indicating that the current management has the po-
tential to reverse the decline in the stock and stabilize it above the present level. The
SSB is not expected to reach Bpa in 2010 even without fishery, but it may reach Bpa in
2011 with a substantial reduction (well over 30%) in catches.

The estimated impact of the juvenile fishery depends on the assumed value for natu-
ral mortality. It has not been investigated to what extent changes in natural mortality
would affect the current advice, or if indeed such changes are taking place. Some of
the important predator stocks are currently in a poor condition.

The predictions this year are in line with those obtained last year. The predicted catch
according to the harvest rule implies less reduction than 15%.
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Table 2.7.1. North Sea autumn spawning herring. The input file used for the short term prediction
of North Sea herring.

North sea herring 2009

2009
09
4
F ref. age for each fleet
126
201
301
401
Two age ranges for overall F
01
26
Init numbers by start of 2009
0 32832.169
1 7036.972
2 2087.952
3 2096.306
4 800.885
5 760.222
6 373.845
7 337.052
8 663.945
9 323.384
recruitments
21465
21465
Selection by age and fleet
0 0.0039 0.0379 0.0003 0.0048
1 0.0169 0.0151 0.0128 0.0059
2 0.0929 0.0000 0.0180 0.0070
3 0.1838 0.0000 0.0017 0.0002
4 0.2610 0.0000 0.0003 0.0000
5 0.3034 0.0000 0.0003 0.0000
6 0.3111 0.0000 0.0001 0.0000
7 0.2757 0.0000 0.0004 0.0000
8 0.2611 0.0000 0.0002 0.0000
9 0.2613 0.0000 0.0000 0.0000
Natmor at age
01.0
11.0
2 0.3
3 0.2
4 0.1
50.1
6 0.1
7 0.1
8 0.1
9 0.1
weca 2009
0 0.0274 0.0090 0.0349 0.0164
1 0.0904 0.0359 0.0698 0.0301
2 0.1387 0.0000 0.0810 0.0709
3 0.1589 0.0000 0.1131 0.1028
4 0.1723 0.0000 0.1334 0.1336
5 0.1861 0.0000 0.1680 0.1730
6 0.2084 0.0000 0.1808 0.1831
7 0.2255 0.0000 0.1969 0.1914
8 0.2421 0.0000 0.1830 0.1943
9 0.2624 0.0000 0.0000 0.0000
weca 2010
0 0.0274 0.0090 0.0349 0.0164
1 0.0904 0.0359 0.0698 0.0301
2 0.1387 0.0000 0.0810 0.0709
3 0.1589 0.0000 0.1131 0.1028
4 0.1723 0.0000 0.1334 0.1336
5 0.1861 0.0000 0.1680 0.1730
6 0.2084 0.0000 0.1808 0.1831
7 0.2255 0.0000 0.1969 0.1914
8 0.2421 0.0000 0.1830 0.1943
9 0.2624 0.0000 0.0000 0.0000
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Table 2.7.2. North Sea autumn spawning herring. Management options for North Sea herring.

Outlook assuming a TAC constraint for fleet A in 2009

Basis: Intermediate year (2009) with catch constraint

F F F F Foa F2s Catch Catch Catch Catch SSB
fleet fleet fleet fleet fleet A fleetB  FleetC  fleetD 2009
A B C D

0.184  0.021 0.006 @ 0.004  0.04 0.189 194.2 74 6.5 2.7 971

Scenarios for prediction year (2010)

F-vaues by fleet and total Catches by fleet results
F F F F Fo1 Fae CATCH | CATCH | CATCH | CATCH | SSB SSB | %SSB | %TAC
FLEET | FLEET | FLEET | FLEET FLEET | FLEET | FLEET | FLEET | op10v | 2011 change | change
A B C D A B C D 2) fleet A
3)
al|O 0 0 0 0 0 0 0 0 0 1133 | 1497 | 17% -100%
b | 0.144 | 0.033 | 0.005 | 0.006 | 0.050 | 0.148 | 164.3 104 74 37 1027 | 1209 | 6% -4%
d | 0.094 | 0.022 | 0.003 | 0.004 | 0.033 | 0.097 | 110.2 7.0 5.0 25 1063 | 1300 | 9% -36%
e | 0126 | 0.033 | 0.005 | 0.006 | 0.049 | 0.131 | 1454 104 74 37 1040 | 1238 | 79 -15%
g | 0144 | 0.028 | 0.007 | 0.008 | 0.050 | 0.149 | 162.6 9.0 105 53 1027 | 1206 | 6% -5%

Weights in ‘000 t.
Shaded areas are considered not in accordance with the precautionary approach.
All numbers apply to North Sea autumn-spawning herring only.

D For autumn spawning stocks, the SSB is determined at spawning time and is influenced by
fisheries between 1¢ January and spawning.

2 SSB (2010) relative to SSB (2009).
% Calculated landings (2009) relative to TAC 2008.
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Medium term predictions and HCR simulations

The ICES workshop on herring management plans (WKHMP, ICES CM 2008
(ACOM:27)) met in February 2008 and carried out extensive investigation of the me-
dium term scenarios for North Sea herring (see section 1.3), this lead to an adjustment

of the management plan in November 2008. Further analysis was thus not carried out
by HAWG.

Precautionary and Limit Reference Points

The precautionary reference points for this stock were adopted in 1998. The situation
has now arisen that North Sea herring is nominally being managed by a precaution-
ary management plan, although the SSB is now below the precautionary biomass ref-
erence point. We consider that the critical issue is identifying the risk of SSB falling
below Blim. The following section is adapted from ICES WKHMP (ICES CM 2008
(ACOM:27)) and explores and discusses the issues about precautionary status of the
management of North Sea herring.

The Blim

The 1998 Study Group on Precautionary Approach to Fisheries Management (ICES
CM 1998/ACFM:10.) determined reference points for North Sea herring that were
adopted by ICES (ICES CM 1998/ACFM:10.). The Blim (800 000 tonnes) was set at a
level below which the recruitment may become impaired and was also the formally
used MBAL. In 2007, WKREF (ICES CM 2007/ACFM:05) explored limit reference
points for North Sea herring and concluded that there is no basis for changing Blim.
A low risk of SSB falling below Blim is therefore the basis of ICES precautionary ad-
vice.

Fpa and Bpa

The target and trigger points used in the management plan (which began in 1997)
were recommended by the Study Group on Precautionary Approach to Fisheries
Management and adopted by ICES as the precautionary reference points. This means
that the precautionary reference points were taken from the already existing man-
agement plan. In the management plan, the target fishing mortalities were intended
as targets and not as bounds. The higher inflection point (B trigger) in the earlier rule
(1.3 million tonnes) was derived largely as a compromise, allowing higher exploita-
tion at higher biomass but reflecting an ambition to maintain the stock at a high level,
by reducing the fishing mortality at an early stage of decline. This trigger was
changed in November 2008 to 1.5 million tonnes after WKHMP and consultation with
the stakeholders. Thus currently the trigger and Bpa are different at 1.5 million ton-
nes and 1.3 million tonnes respectively.

Concept of a management plan (harvest control rule)

In a harvest control rule, parameters (trigger and targets) serve as guidance to actions
according to the state of the stock (ICES Study Group on the Precautionary Ap-
proach, ICES CM 2002/ACFM:10). These should be chosen according to management
objectives, one of which should be to have a low risk of bringing the SSB to unac-
ceptably low levels. In the evaluation of a harvest rule, one will use simulations with
a 'virtual stock' which as far as possible resembles the stock in question, and the risk
is evaluated as the probability of the virtual SSB being below the Blim value. Within
the constraints needed to keep the risk to Blim low, parameters of the rule will be
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chosen to serve other management objectives, e.g. to ensure a high long term yield
and stable catches over time. Such a management plan would be classed by ICES as
precautionary provided the risk of SSB being below Blim is sufficiently low. This con-
forms to the recommendations of WKOMSE (ICES 2009).

Concept of precautionary reference points

Conceptually, precautionary reference points (Bpa) are different from parameters in a
harvest control rule. In the precautionary approach, as interpreted by ICES, the func-
tion of the reference points is to ensure that the SSB is above the range where re-
cruitment may be impaired or the stock dynamics is unknown. The real limit is
represented by Blim, while the Bpa takes assessment uncertainty into account, so that
if SSB is estimated at Bpa, the probability that it is below Blim shall be small. The
Flim is the fishing mortality that corresponds to Blim in a deterministic equilibrium.
The Fpa is related to Flim the same way as Bpa is related to Blim (ICES Study Group
on the Precautionary Approach 2002b). In the advisory practice, Fpa has been the
basis for the advice unless the SSB has been below Bpa, where a reduction in F has
been advised. Furthermore, Fpa and Bpa are currently used to classify the state of
stock and rate of exploitation relative to precautionary limits. Precautionary reference
points are used by ICES to provide advice and classify the state of the stock in the
absence of other information, such as extensive evaluations of management plans.

Conclusion

ICES will accept that a harvest control rule is in accordance with the precautionary
approach as long as it implies a low risk to being below Blim, even if other reference
points may be exceeded occasionally. When a rule is regarded as precautionary, ICES
gives its advice according to the rule. If the rule is followed, then ICES classifies ex-
ploitation as precautionary. Within this framework, other precautionary reference
points generally will be redundant. However, the precautionary reference points may
also be used to classify the stock with respect to precautionary limits, which may lead
to a conflicting classification. This discrepancy is still unresolved. For North Sea her-
ring in the present situation, with a reduced recruitment, the SSB may be expected to
be below 1.3 million tonnes most of the time. The management plan will reduce fish-
ing mortality accordingly. Following the acceptance by ICES that the management
plan is precautionary (and the findings of WKHMP), HAWG considers that the pa-
rameters of the management plan should take primacy over the management
against precautionary reference points Fpa or Bpa.



ICES HAWG REPORT 2009 153

Quality of the Assessment

2.10.1 Precision of the estimates

The precision of the assessment derived from the FLICA model is based on a para-
metric variance covariance bootstrap of the parameters that influence the estimates of
terminal F and SSB. The estimated precision expressed as a percentile contour plot is
shown in Figure 2.6.1.22. The 95% intervals are given for F and SSB in combination
and separately.

2.10.2 Comparison with earlier assessments

The historical evaluation of the NS herring assessment from 1990 to 2008 Simmonds
(2009) supports the contention of a precise assessment, particularly in its current con-
figuration since 2002. This years diagnostics continue to support that view. An eight
year analytic retrospective (Figure 2.6.1.20) shows the current consistency of the as-
sessment. The data from the stock summary table is compared with the stock sum-
mary from the 2008 assessment and the first year (intermediate year) of the 2008 short
term prediction. With the exception of the estimate of recruitment age 0 in 2008 the
2009 assessment is in good agreement with the assessment carried out last year, see
text table below.

2008 ASSESSMENT 2009 ASSESSMENT PERCENTAGE CHANGE IN
ESTIMATE 2008-2009

Year | Rec SSB Catch Fas | Rec SSB  Catch Fas | Rec SSB  Catch Fas

2006 | 25024 1252 NA 035 | 27695 1234 NA 0.35 | 11% -1%  NA 0%

2007 | 20853 977 NA 0.33 | 19044 953 NA 0.34 | -9% 2% NA 3%

2008 | 9223 978 240 0.21 | 22909 1000 258 024 | 148% 2% 8% 14%

* projected values from the intermediate year in the deterministic short term projection, assuming catch
constraint with small overshoot. (Recruits are defined as age 0)

The revision on F and SSB are all small. The revision of recruitment at +148% is more
important. In 2008 the recruitment (age 0) was only estimated by one survey (MIK),
this year (in 2009) that cohort has additional estimates from 1 year of catch and the
IBTS survey. To try to address this issue adapted time-series of MIK Owr and IBTS
1wr have been calculated to take into account more biological realism (Table 2.3.3.2).
These account for the presence of the Downs herring in the MIK survey and the pres-
ence of some 1wr WBSS herring in the IBTS in the Kattegat. Fitting these adapted in-
dices in ICA assessment very slightly improves the fit in the model. The changes are
mostly coming from the fit to the IBTS 1wr, where 19 of the 26 residuals are reduced
in magnitude. In contrast although the MIK fits better overall, there are increases and
decreases in the magnitude of residuals in almost equal numbers of years. The initial
indications are that SSB would be estimated as 3% lower and F 3% higher in 2008.
These adapted series need more exploration before they can be used in an assess-
ment, but they do not indicate substantive revision to terminal values.

The cohort retrospective evaluations suggest the WG is providing a very consistent
evaluation of most year classes (Figure 2.6.1.21). The exceptions are the 2001, 2004
and 2006 year classes which are more variable in the first two years of observations.
In particular the large 2000 year class has been estimated consistently since it was
first seen in 2001.

The both assessment and projections currently appear to be a good basis for man-
agement advice.
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Herring in Division IVc and Viid (Downs Herring).

Over many years the working group has attempted to assess the contribution of win-
ter spawning Downs herring to the overall population of North Sea herring. Since
1985, there is a separate TAC for herring in Divisions IVc and VIId as part of the total
North Sea TAC.

Historically, the TAC for herring in IVc and VIId has been set as a proportion of the
total North Sea TAC and this has varied between 6 and 16% since 1986. The propor-
tion has been relatively high, particularly between 2002 and 2005. However, ICES in
2005 expressed concerns regarding Downs herring and recommended that the pro-
portion used to determine the TAC should be set to the long term average of the pro-
portions used since 1986 (11%). In accordance with ICES advice the sub-TAC was cut
by 33% in 2006 and the proportion was kept to 11% of the human consumption TAC
in 2007. For 2008, it was set at 26 771 tonnes and at 23 567 tonnes for 2009, which
represents respectively 13% and 14% of the total human consumption TAC for Divi-
sions IV and VIId (Figure 2.11.1).

ICES has in the past expressed concern that there is a persistent tendency to overfish
the Downs TAC. However, this tendency has been markedly reduced in recent years,
mainly for the two last years (Figure 2.11.2). Landings in 2008 amounted to 29 600
tonnes (39 000 tonnes in 2007).

Historically, the Downs herring has been considered highly sensitive to overexploita-
tion (Burd, 1985; Cushing 1968; 1992). It is less fecund and expresses different growth
dynamics and recruitment patterns to the more northern spawning components. Fur-
thermore, the directed fishery in Q4 and Q1 targets aggregations of spawning her-
ring. Preliminary studies undertaken by HAWG in 2006 (ICES CM 2006/ACFM:20)
based on population profiles suggested that total mortality (Z) was significantly
higher for the 1998 and 1999 year classes of Downs herring compared to herring
caught in the northern part of the North Sea.

Downs herring is also taken in other herring fisheries in the North Sea. Downs her-
ring mixes with other components of North Sea herring in the summer whilst feed-
ing. Analysis of Dutch catches from this summer fishery, suggests that in recent years
equal proportions of autumn and winter (Downs) herring were caught (Figure 2.11.3,
see WD 10 for methods). There is also a summer industrial fishery in the eastern
North Sea exploiting Downs and North Sea autumn spawning herring juveniles.
Tagging experiments in the Eastern North Sea (Aasen et al, 1962) estimated that
around 15% of those catches comprised Downs recruits. Otolith microstructure stud-
ies of catches from the northern North Sea suggested that the proportion of Downs
herring may vary considerably from year to year (26 to 60 %) and may also vary be-
tween fleets.

The proportion of the autumn and winter spawning components in recruiting year
classes of North Sea herring has been traditionally monitored through the abundance
of different sized fish in the IBTS. The 1-ring fish from Downs spawning sites (winter)
are thought to be smaller (<13 c¢cm) than those from the more northern, autumn
spawning sites (>13 cm). Both the total abundance and the proportion of Downs her-
ring have, on average, been comparatively higher since the early 1990s, although
there is considerable variation between year classes (Table 2.3.3.3 and Figure 2.11.4).
These size data suggest that around 35% of the strong 2000 year class came from
Downs production and approximately 70% of the 2002 year class (Figure 2.11.4). This
is support by the analysis of the summer catches (WD10). For the 2007 year class, the
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percentage of 27% corresponds to the mean value of the time serie. However the
number of small herrings shows signs of increasing since 2004 (Figure 2.11.5).

Using a ten layered finite-volume advection-dispersion model with real time mete-
orological and freshwater runoff drivers, the interannual variability in transport of
Downs herring larvae transport, appears to be linked to recruitment variability
(Dickey-Collas et al., WD4.) as shown. Almost all Downs herring larvae move east
after hatching and simulations suggest that meteorologically forced transport will
deliver the Downs herring larvae to the nursery grounds in the south-eastern North
Sea. However it is not the delivery of the larvae that appears to be positively related
to year class strength but rather the retention.

As mentioned on section 2.3.3.1 the MIK hauls for O-ringers in this area also include
Downs herring larvae. However, at the time of the IBTS survey these larvae are rela-
tively small compared to herring larvae from other stocks. Accordingly their accumu-
lated mortality to recruitment will be relatively higher compared to the larvae from
the other stocks. Therefore the small larvae (<20 mm) have until now been excluded
from the standard estimation of 0-ringer recruitment. During the present meeting of
the WG, trials have been made to investigate the possibilities and consequences of
including these in recruitment estimation for the North Sea herring stock. This is fur-
ther described in section 2.10.2.

In 2007, the extension of the IBTS 1t quarter survey area in the Eastern English Chan-
nel was implemented in the survey design: additional GOV hauls and MIK stations
carried out in this area have provided more information on Downs herring. (ICES
CM 2007/ACFM:11). This sampling continued in 2008 and 2009.

Acoustic data recorded at the same time (January 2009) and in the same way as pre-
vious years showed that important herring schools were still along the French coast
at this time of the years. The catch composition of the pelagic hauls consisted of her-
ring smaller than previous years of 23 cm mean length fish (27.5 cm in 2008) belong-
ing to age-groups 2-3. (Figure 2.11.6). Large and continuous shoals of herring were
found at the survey time in a localised area, which the mean density could be esti-
mated around 1 500 tonnes per nautical mile square but it could not be raised to the
whole area due to the spatial heterogeneity and the sampling protocol used.

In conclusion, the TAC is specific to the conservation of the spawning aggregation of
Downs herring. In the absence of other information there are uncertainties in the re-
cruitment to the component in the next few years and HAWG recommends that the
IVc-VIId TAC should be maintained at 11% of the total North Sea TAC (as recom-
mended by ICES). This recommendation should be seen as an interim measure prior
to the development of a more robust harvest control rule for setting the TAC of
Downs herring, supported by increased research effort into the dynamics of this
component in fisheries in the central and northern North Sea. Any new approach
should provide an appropriate balance of F across stock components and be similarly
conservative until the uncertainty in the Downs contribution to the catch in all fisher-
ies in the North Sea is reduced. Methods illustrated by Kell et al. (2009) may be ap-
propriate.
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Figure 2.11.3 North Sea herring. Estimated totals landed catch by spawner types from the Dutch
summer (May to July fishery). Open circles: autumn spawners; open triangles: winter spawners.
Error bars denote standard errors.
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Management Considerations

Based on the most recent estimates of SSB and fishing mortality, ICES classifies the
stock as being at risk of having reduced reproductive capacity and is beingharvested
sustainably. The SSB in autumn 2008 was estimated at 1.0 million t, and is expected to
remain below Bpa (1.3 million t) in 2009. F2 in 2008 was estimated at 0.24, above the
target F26 of 0.14. The year classes since 2002 are estimated to be among the weakest
since the late 1970s.

The stock is managed according to the EU-Norway Management agreement which
was updated on November 2008 (Table 2.12.1).

WKHMP examined the performance of this management plan and the plan is consis-
tent with the precautionary approach because of the low risk of SSB<Biim.

SSB and fishing mortality are reliably estimated. A reduction in fishing mortality to
close to the target is expected to be achieved in 2009. The 2008 year class is estimated
within the range of low recruitment. Therefore HAWG assumes that the recruitment
will remain at the lower level. Delay in implementing substantial reductions in catch
by not following the management plan has resulted in the SSB being at greater risk of
being below Blim and in lower catches. The management plan should be followed.

North Sea herring and Western Baltic Spring Spawning herring are managed under
mixed quotas in some areas of North Sea, Skagerrak and Kattegat. The management
of these mixed components was discussed in detail in 2007 (ICES CM 2007 ACFM:11).
With the decline of both the WBSS herring and the NS herring, conservation of both
stock needs to be considered when setting TACs. With the mixing of stocks within a
fishery, primacy of consideration should be given to protection of the stock most
heavily exploited in the area of overlap.

The options selected for the C- and D-fleets are compatible with the advised exploita-
tion of Western Baltic Spring Spawners assuming a TAC for 2010 of 39800 tonnes (see
Section 6.4.7) and are 7.4 and 3.7 thousand tonnes of North Sea autumn spawning
herring for C and D fleets respectively. A further option assuming higher catches of
the C and D fleet (approximately 40% higher) results in lower catches for the A and B
fleet.

The North Sea autumn spawning herring stock also includes the Downs herring
component (herring in Divisions IVc and VIId), the management of this component
was discussed in detail in 2007 (ICES CM 2007 ACEM:11). There is no update to this
advice.
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Table 2.12.1 North Sea herring. Agreed Management Plan for North Sea herring

According to the EU-Norway agreement (November 2008):

1. Every effort shall be made to maintain a minimum level of Spawning Stock
Biomass (SSB) greater than 800,000 tonnes (Blim).

2. Where the SSB is estimated to be above 1.5 million tonnes the Parties agree
to set quotas for the directed fishery and for bycatches in other fisheries,
reflecting a fishing mortality rate of no more than 0.25 for 2 ringers and
older and no more than 0.05 for 0 - 1 ringers.

3. Where the SSB is estimated to be below 1.5 million tonnes but above 800,000
tonnes, the Parties agree to set quotas for the direct fishery and for by-
catches in other fisheries, reflecting a fishing mortality rate on 2 ringers
and older equal to:

0.25-(0.15*(1,500,000-SSB)/700,000) for 2 ringers and older,
and no more than 0.05 for 0 - 1 ringers

4. Where the SSB is estimated to be below 800,000 tonnes the Parties agree to
set quotas for the directed fishery and for bycatches in other fisheries, re-
flecting a fishing mortality rate of less than 0.1 for 2 ringers and older and
of less than 0.04 for 0-1 ringers.

5. Where the rules in paragraphs 2 and 3 would lead to a TAC which deviates
by more than 15 % from the TAC of the preceding year the parties shall
fix a TAC that is no more than 15 % greater or 15 % less than the TAC of
the preceding year.

6. Notwithstanding paragraph 5 the Parties may, where considered appropri-
ate, reduce the TAC by more than 15 % compared to the TAC of the pre-
ceding year.

7. Bycatches of herring may only be landed in ports where adequate sampling
schemes to effectively monitor the landings have been set up. All catches
landed shall be deducted from the respective quotas set, and the fisheries
shall be stopped immediately in the event that the quotas are exhausted.

8. The allocation of the TAC for the directed fishery for herring shall be 29 % to
Norway and 71 % to the Community. The bycatch quota for herring shall
be allocated to the Community.

9. A review of this arrangement shall take place no later than 31 December
2011.

10. This arrangement enters into force on 1 January 2009.
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Ecosystem considerations

2.13.1 Ecosystem considerations

Herring is considered to have a major impact on most other fish stocks as prey and
predator and is itself prey for seabirds and sea mammals in that area. Herring spawn-
ing and nursery areas, being near the coasts, are particularly sensitive and vulnerable
to anthropogenic influences. The most serious of these is the extraction of marine
sand and gravel and the development of coastal wind farms. Herring leave and then
repopulate spawning grounds and the lack of spawning in recent years does not
mean that the spawning ground is not required to maintain a resilient herring popu-
lation.

The human consumption fisheries for herring are considered relatively clean, with
little by-catch of other fish and almost no disturbance of the sea bed. The limited
evidence from observer programmes suggest that discarding of herring is not wide-
spread. Juvenile herring are caught as a by catch of industrial fisheries and these ves-
sels catch a range of fish species. There is little information available on the catches
of mega-fauna by the herring fleets.

2.13.2 Changes in the environment

This stock has recently produced six poor year classes in a row, which has never been
observed before. Larval surveys show a large abundance of larvae in recent years.
However, survival of these larvae seems to be very poor. The specific reasons for this
are not known. An ICES study group has reviewed the hypotheses for the serial poor
recruitment in North Sea herring (Payne et al., 2009) and commented that the reduc-
tion in herring recruitment is similar to the warming of the water on the spawning
grounds and changes in the hydrography. These hydrographic changes may be
linked to the AMO (Atlantic Multidecadal Oscillation) and are also associated with
changes in the zooplankton community. Further investigation of the causes of the
poor recruitment will require targeted research projects.



3.1

162 ICES HAWG REPORT 2009

Herring in Division Illa and Subdivisions 22-24
[update assessment]

The Fishery

3.1.1 Advice and management applicable to 2008 and 2009

A benchmark assessment was carried out in 2008. SSB appeared stable over a number
of years. Fishing mortality estimates for 2007 were 0.47 for adults (Fbar) and 0.17 for
the juveniles (1-ringers). The recruitment demonstrated a declining trend since 2003
and fishing mortality was estimated at a stable high level compared to other herring
stocks. Because of the very low recruitment in recent years ACOM recommended in
2008 a substantial reduction in fishing mortality in 2009. In the absence of a manage-
ment plan and agreed target and precautionary reference points ICES advised that
fishing mortality should be less than the F related to high long-term yield (F = 0.25).
This would correspond to landings of less than 32 800 t in 2009.

The EU and Norway agreement on a herring TAC for 2008 was 51 673 t in Division
IIIa for the human consumption fleet and a by-catch ceiling of 11 470 t to be taken in
the small mesh fishery. For 2009, the EU and Norway agreement on herring TACs in
Division Illa was 37 722 t for the human consumption fleet and a by-catch ceiling of 8
373 t to be taken in the small mesh fishery..

Previous to 2006 no special TAC for Subdivisions 22-24 was set. In 2008, a TAC (44
550 t ) was set on the Western Baltic stock component. The TAC for 2009 was set at 27
176 t.

3.1.2 Catches in 2008

Herring caught in Division Illa are a mixture of North Sea Autumn Spawners (NSAS)
and Western Baltic Spring Spawners (WBSS). This Section gives the landings of both
NSAS and WBSS, but the stock assessment applies only to the spring spawners.

Landings from 1987 to 2008 are given in Table 3.1.1 and Figure 3.1.1. In 2008 the total
landings in Division Illa and Subdivisions 22-24 have decreased to 81 300 t, which is
the lowest value of the time series (1986-2008). The decrease in landings in 2008 is
particularly evident in the Kattegat, where the Swedish landings were less than half
of the landings in 2007 from that area. The German landings have increased slightly
for the last three years in Subdivision 22-24, but are still small in Division IIla. As in
previous years the 2008 landing data are calculated by fleet according to the fleet
definitions used when setting TACs.

The fleet definitions used since 1998 are:

Fleet C: directed fishery for herring in which trawlers (with 32 mm minimum mesh
size) and purse seiners participate.

Fleet D: All fisheries in which trawlers (with mesh sizes less than 32 mm) and small
purse seiners, fishing for sprat along the Swedish coast and in the Swedish fjords,
participate. For most of the landings taken by this fleet, herring is landed as by-catch.
Danish and Swedish by-catches of herring from the sprat fishery and the Norway
pout and blue whiting fisheries are listed under Fleet D.

Fleet F: Landings from Subdivisions 22-24. Most of the catches are taken in a directed
fishery for herring and some as by-catch in a directed sprat fishery.
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In Table 3.1.2 the landings are given for 2002 to 2008 in thousands of tonnes by fleet
(as defined by HAWG) and quarter.

Selection by fleet is done disregarding the nationality of the fleets assuming that the
fleets target the same part of the population regardless of national flag. However,
analysing of the age distribution in the catches of the Danish and Swedish Fleet D in
Subdivisions 20 and 21 it became apparent that the Swedish Fleet D targets a larger
part of the population as the landings of fish older than 3 years are higher than what
is observed in the Danish catches of the same fleet. Thus the selection by fleet is not
identical between the two countries. The Danish fleet definition follows the definition
set by HAWG, where Fleet D (or so called Industrial fleet) is defined as all fisheries in
which trawlers (with mesh sizes less than 32 mm) and small purse seiners, fish for
sprat. For most of the landings taken by this fleet, herring is landed as by-catch from
the sprat fishery and the Norway pout and blue whiting fisheries. The Swedish fleet
definition is based on mesh size of the gear, as for the Danish fleet. However, an ear-
lier change in the Swedish industrial fishery implies that there is no difference in age
structure of the landings between vessels using different mesh sizes since both are
basically targeting herring for human consumption. Thus Swedish age-length keys
cannot be used to raise Danish catches and vice versa.

The text table below give the TACs and Quotas (t) for the fishery by the C- and D-
fleets in Division IIla and for the F-fleet in Subdivisions 22-24.

TAC DK GER | SF PL SWE EC| NOR | FAROE
2008
Div. Illa fleet-C 51,673 | 21,474 344 22,463 | 44,281 | 6,892 500
Div. Illa fleet-D 11,470 9,805 87 1,578 | 11,470
SD 22-24 fleet-F 44,550 6,245 | 24,579 3| 5797 7,926 | 44,550
% of Illa taken in IV -30%
2009
Div. Illa fleet-C 37,722 15,611 250 16,329 | 32,190 | 5,032 500
Div. Illa fleet-D 8,373 7,157 64 1,152 8,373
SD 22-24 fleet-F 27,176 3,809 | 14,994 2| 3,536 4,835 | 27,176
% of Illa taken in IV -20%

3.1.3 Regulations and their effects

In recent years, HAWG has calculated a substantial part of the catch reported as
taken in Division Illa in fleet C actually has been taken in Subarea IV. These catches
have been allocated to the North Sea stock and accounted under the A-fleet. Esti-
mates based on VMS and Industry information suggest that 36%, 28% and 30% of the
official landings for human consumption in Division Illa have been misreported in
the last three years, respectively. These figures are probably underestimating the
problem since only a subset of countries supply this information to the HAWG. Mis-
reported catches have been moved to the appropriate stock for the assessment.

Regulations allowing quota transfers from Division Illa to the North Sea were intro-
duced as an incentive to decrease misreporting for the Norwegian part of the fishery,
the percentage has gradually been decreased in recent years being 20% in 2009.

The quota for the C fleet and the by-catch quota for the D fleet (see above) are set for
the NSAS and the WBSS stocks together. The implication for the catch of NSAS must
also be taken into account when setting quotas for the fleets that exploit these stocks.
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3.1.3.1 Changes in fishing technology and fishing patterns

There have been no significant changes in fishery technology in the last few years.

Biological composition of the catch

Table 3.2.1 and Table 3.2.2 show the total catch (autumn- and spring-spawners com-
bined) in numbers and mean weight-at-age in the catch for herring by quarter and
fleet landed from Skagerrak and Kattegat, respectively. The total catch in numbers
and mean weights-at-age for herring landed from Subdivisions 22 - 24 are shown in
Table 3.2.3.

The level of sampling of the commercial landings was generally acceptable (Table
3.2.4). In the cases of missing samples the corresponding landings were minor. Where
sampling was missing in areas and quarters on national landings, sampling from ei-
ther other nations or adjacent areas and quarters were used to estimate catch in num-
bers and mean weight-at-age (Table 3.2.5).

Based on the proportions of spring- and autumn-spawners in the landings, catches
were split between NSAS and WBSS (Table 3.2.6 and see Section 3.2.2 for more de-
tails)

The total numbers and mean weight-at-age of the WBSS and NSAS landed from Kat-
tegat, Skagerrak, and Division Illa respectively was then estimated by quarter and
fleet (Table 3.2.7 - 3.2.12).

The total catch, expressed as SOP, of the WBSS taken in the North Sea + Div. Illa in
2008 was estimated to be 25 200 t, and has thereby decreased to below the levels ob-
served in 2003 (38 000 t) and 2004 (35 000 t) from the somewhat high level in 2006 (48
700 t) (Table 3.2.13).

Total catches of WBSS from the North Sea, Division IIla, and Subdivisions 22-24 re-
spectively, by quarter, was estimated for 2008 (Table 3.2.14). Additionally, the total
catches of WBSS in numbers and tonnes, divided between the North Sea and Division
IIIa and Subdivisions 22-24 respectively for 1992-2008, are presented in Tables 3.2.15
and 3.2.16.

Catches of WBSS from Subdivisions 22-24 have remained rather stable since 2003. In
2008 the catch was again around the same level at 43 000 t (Table 3.2.16).

The total catch of NSAS in Div. Illa amounted to 12 949 t in 2008, which is the lowest
value observed in the time series (Table 3.2.17).

3.2.1 Quality of Catch Data and Biological Sampling Data

No quantitative estimates of discards were available to the Working Group. How-
ever, the amount of discards for 2008 is assumed to be insignificant, as in previous
years.

Table 3.2.4 shows the number of fish aged by country, area, fishery and quarter. The
overall sampling in 2008 more than meets the recommended level of one sample per
1000 t landed per quarter and the coverage of areas, times of the year and gear (mesh
size) was acceptable. One exception is the scarce sampling covering catches from
Subdivision 23 comprising 5 660 t, where the amount of total samples match the rec-
ommended level, but the temporal coverage is not acceptable. However, for some of
the sampling units (SD and quarter) sample size of ages was possibly lower (see
HAWG WD Cardinale and Hansson 2006 for details) than the value necessary to
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reach +5% precision level as established by the current European Data Regulation
system.

Fishery Independent Information

3.3.1 German Acoustic Survey in Subdivisions 21-24 (Autumn)

A joint German-Danish acoustic survey was carried out with R/V “SOLEA” between
2 and 21 October 2008 in the Western Baltic covering Subdivisions 21, 22, 23 and 24. A
full survey report is given in the Report of the Planning Group for Herring Surveys
(ICES 2009/LRC:02). The results for 2008 are presented in Table 3.3.1. The time series
has been revised in 2008 (ICES 2008/ACOM:62) to include the southern part SD 21.
The years 1991-1993 were excluded due to different recording method at that time
and 2001 was also excluded since SD 23 was not covered (ICES 2008/ACOM:62). The
Western Baltic spring spawning herring stock in 2008 was estimated to be 3.4 x 10°
fish or about 118 x 10% tonnes in Subdivisions 21-24. Those estimates are comparable
to levels of abundance and biomass observed in 2007 (Table 3.3.1).

3.3.2 Herring Acoustic Survey (HERAS) in Division Illa (Summer)

The Herring acoustic survey (HERAS) from 26 June to 10 July 2008 covered the area
in the Skagerrak and the Kattegat. Details of the survey are given in the ‘Report of the
Planning Group for Herring Surveys’ (ICES 2009/LRC:02). The 1999 was excluded
due to different survey area coverage. The estimates of the Western Baltic spring
spawning herring stock are 629 000 tonnes and 8 839 million individuals, which is
similar to last year’s estimate. The stock is dominated by 1 and 2 ringer fish. The re-
sults from this survey are summarised in Table 3.3.2.

3.3.3 Larvae Surveys

Herring larvae surveys in the western Baltic (Greifswalder Bodden and adjacent wa-
ters; SD 24) were conducted in weekly intervals during the 2008 spawning season
(March to June). This was defined as the total number of larvae that reach the length
of 20 mm (N20; Table 3.3.3) (Oeberst et al, 2007, WD 7 in HAWG 2008 (ICES
2008/ACOM:62)). The values estimated for 2008 is the lowest on record if we ex-
cluded the value observed in the first year of the time series (1992) and in line with
the value observed in 2007 (Table 3.3.3).

Mean weights-at-age and maturity-at-age

Mean weights at age in the catch in the 1st quarter were used as stock weights (Table
3.2.14).

The maturity ogive of WBSS applied in HAWG has been assumed constant between
years and thus been the same since 1991 (ICES 1992/Assess:13), although large year-
to-year variations in the percentage mature have been observed (Grohsler and
Miiller, 2004). A Workshop on Sexual Maturity Staging of Herring and Sprat is taking
place during 2009 in order to, amongst other things, establish correspondence be-
tween old and new scales to convert time series and propose optimal sampling strat-
egy to estimate accurate maturity ogives.

The same maturity ogive was used as in the HAWG 2008:

W-RINGS 0 1 2 3 4 5 6 7 8+

Maturity | 0.00 0.00 0.20 0.75 0.90 1.00 1.00 1.00 1.00
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Recruitment

Indices of recruitment of 0-ringer western Baltic spring spawning herring (WBSS) in
Subdivisions 22-24 for 2008 were available from the revised larval survey and are de-
scribed in Section 3.3.3 and Oeberst et al., 2007 (WD 7 to the HAWG 2007(ICES
2007/ACFM:11)).

Assessment of Western Baltic spring spawners in Division llla and
Subdivisions 22-24

3.6.1 Input data

3.6.1.1 Catch data

Catch in numbers at age from 1991 to 2008 were available for Subdivision IVa (East),
Division Illa and Subdivisions 22-24 (Table 3.6.1; Figure 3.6.1.1). Years before 1991 are
excluded due to lack of reliable data for splitting spawning type and also due to a
large change in fishing pattern caused by changes in the German fishing fleets (ICES
2008/ACOM:62).

Mean weights at age in the catch vary annually and are available for the same period
as the catch in numbers (Table 3.6.2; Figure 3.6.1.3). Proportions at age (by weight)
thus reflect the combined variation in numbers at age and weight at age (Figure
3.6.1.2).

3.6.1.2 Biological data

Estimates of the mean weight of individuals in the stock (Tables 3.2.14 and 3.6.3) are
available for all years considered.

Natural mortality was assumed constant over time and equal to 0.3, 0.5, and 0.2 for 0-
ringers, 1-ringers, and 2+ -ringers respectively (Table 3.6.4). The estimates of natural
mortality were derived as a mean for the years 1977-1995 from the Baltic MSVPA
(ICES 1997/]:2).

The proportion of individuals that are mature is assumed constant over the period
considered (Table 3.6.5): ages 0-1 are assumed to be all immature, ages 2-4 are 20%,
75% and 90% mature respectively, and all older ages are 100% mature.

The proportions of fishing mortality, F (0.1) and natural mortality M (0.25) before
spawning are assumed constant between years (Table 3.6.6-7). The difference be-
tween these two values arises due to the fact that the fishery is prosecuted in the lat-
ter half of the year.

3.6.1.3 Surveys

All surveys covering this stock were previously explored in terms of time series
trends, internal consistency, and mortality signals during the Benchmark Assessment
of this stock. The choice of age groups included was made there on the basis of exist-
ing knowledge of migration patterns and the analysis of the internal consistency of
the surveys by age. (ICES 2008/ ACOM:62; Payne et. al 2009) The final combination of
surveys chosen was to include the N20 index as a recruitment index and apply the
HERAS and German acoustic surveys to each characterise a subset of the total age
classes.
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The numerical values of the index for each individual age in each survey are given in
Table 3.6.8, and are depicted in Figure 3.6.1.4. Each age and year in each survey is
given an equal weighting.

3.6.2 Assessment method

As a part of the benchmark assessment process in 2008, the choice of assessment
model was examined and the HAWG concluded that the underlying assumptions in
the FLICA appeared to be valid. Details of the exact software package versions em-
ployed are given in Table 3.6.11.

3.6.3 Assessment configuration

Following the procedure in the WBSS stock annex (Annex 4), the following settings
were used in this update assessment (Tables 3.6.9-10):

e The period for the separable constraint: 5 years (2003-2007)

e Theweighing factor to all indices: lambda=1

e A linear catchability model for all indices

e Thereference F set at age 4 and the selection=1 for the oldest age
e The catch data were down-weighted to 0.1 for O-ringer herring

e  No stock-recruitment model wasfitted

e Errorsinindex values are assumed to be correlated.

e Plusgroupisset to age 8+.

3.6.4 Assessment Results

The results of the assessment are given in Tables 3.6.12-21. The estimated SSB for 2008
is 159 406 tonnes. The mean fishing mortality (ages 3-6) is estimated as 0.37. Paramet-
ric bootstrap estimates of these values give 95% confidence intervals of [112 000, 196
000] for SSB and [0.24, 0.55] for the mean fishing mortality (Figure 3.6.4.1).

After a marked decline from over 300 000 tonnes in the early 1990s to a low of 120 000
tonnes in the late 1990s, the SSB of this stock recovered somewhat, reaching a secon-
dary peak of around 200 000 tonnes in the early 2000s (Figure 3.6.4.2). After a small
peak in 2006 coinciding with the maturing of the 2003 year-class the SSB has recently
declined with about 17%.

Fishing mortality on this stock was high in the mid 1990s, reaching a maximum of
over 0.7 yrl. In recent years, the Fs6 value has stabilised around 0.4 (Figure 3.6.4.2).

Recruitment in 2008 is estimated at approximately 0.9 billion individuals. This is the
lowest value observed in the 18 years covered by the assessment, and represents the
continuation of a trend of decreasing recruitment from 2003 (Figure 3.6.4.2).

The catch residuals are generally free from patterns (Figure 3.6.4.3). The marginal
totals of residuals between the catch and the separable model are small overall, al-
though there does appear to be a trend in the age residuals on either side of the refer-
ence age.

The individual diagnostics for the three surveys generally show good quality fits
(Figures 3.6.4.4 — 3.6.4.11). The residuals appear to be distributed randomly, and the
assumption of their being distributed normally is generally held up. Systematic year
effects appear to be present in the Herring acoustic survey (HERAS), especially in the
later ages. Most survey-ages appear to have at least one significant outlier, often oc-
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curring in the earlier part of the time series. Generally, however, the agreement be-
tween the data and the fitted model appears good through all data sources.

The mean contribution of the survey data points to the objective function is generally
greater than that of the catch data (Figure 3.6.4.12): this is not surprising, however, as
there are significantly more parameters fitted to the catch data. The agreement be-
tween the model and the GerAS survey is generally better than that of the HERAS
survey. The N20 larval index shows the worst fit, on average.

Some patterns are apparent in the residuals (Figures 3.6.4.13). The HERAS survey
shows appreciable year effects, with some years showing either positive or negative
residuals across all ages. The German acoustic survey appears to give a more random
pattern. The N20 index shows an improving fit in latter years, with one large domi-
nating residual in its first year. The residuals are generally small (e.g. less than 0.5),
but are dominated by a few outlying points. No cohort or age effects are apparent.

Retrospective analysis suggests the assessment method gives a relatively consistent
perception of the stock and its development (Figure 3.6.4.14). There is a suggestion of
biases in both the SSB and fishing mortality. However, the changes from year-to-year
are generally less than the uncertainty of the estimated values (ICES 2008/ACOM:62),
and are not a cause for great concern. The retrospective pattern in recruitment shows
some variability, but is generally free from bias.

Retrospective analysis of the selectivity pattern for this fishery shows a stable selec-
tion pattern (Figure 3.6.4.15), especially in the most recent years covered by the sepa-
rable period. Such a result suggests that the assumption of a constant selectivity in
the fishery, a key criteria for the application of the FLICA method, is valid.

The stock-recruitment plot for this stock (Figure 3.6.4.16) does not show any clear re-
lationship between stock-size and recruitment. Recent recruitment has dropped ap-
preciably and consistently, while stock size has remained constant. The clustering of
points suggests two different recruitment regimes, independent of stock size, may
exist: a higher recruitment regime was present during the 1990s, which has been re-
placed by a lower recruitment regime in the 2000s. The mechanisms underpinning
such a change remain unclear.

3.6.5 State of the stock

In the absence of defined reference points, the state of the stock cannot be evaluated.
An analytical assessment demonstrates that the SBB has been stable over the last dec-
ade (to within + 20% of the decadal mean), although the most recent value is in the
lower quartile of all observations. Fishing mortality has also been stable in the same
period but is larger than any proxy of Fmsy. Recruitment has declined consistently
since 2003 and the estimated number of O-ringers in 2008 is the lowest observed
value. These poor year classes have not had a dramatic effect on the spawning stock
biomass as yet, due to the comparatively large size and good growth of the 2003 year
class. This year class has been the largest component of the SSB for the last three years
(2006-2008) and has supported the stock during this period (Figures 3.6.5.1-2). How-
ever, this year class is now in decline, and will pass out of the stock in the next two
years, whilst its place will be taken by the sequence of poor year classes: a continua-
tion of the decline in SSB can therefore be expected in the short and medium term.
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3.6.6 Comparison with previous years perception of the stock

This year’s assessment is an update assessment, and employs the same methodology
as that in last year’s Benchmark Assessment — the only difference between the two is
the addition of a further year of data. The addition of this extra year of data appears
to have modified the perception of the stock appreciably, increasing the SSBs and de-
creasing the fishing pressures estimated for 2006 and 2007 by around 20%.

The text table below summarises the differences in the previous year’s assessment
configuration and perception of the stock.

Category Parameter Assessment in 2009 | Assessment in 2008 | Diff. 08-09
(+/-) %
ICA results | SSB 2006 192 109 162 978 +17.9
F(3-6) 2006 0.396 0.491 -19.3
SSB 2007 161 537 133 503 +21.0
F(3-6) 2007 0.358 0.465 -23.0%

Short term predictions

Short term predictions were made with the fwd() method of “FLash” FLR package.

3.7.1 Input data

Stock numbers at age at the start of 2009 were taken from the ICA assessment, except
for age 0. For age 0, the geometric mean recruitment (2002-2007) was assumed. The
selection at age was taken from the ICA assessment. Arithmetic averages over the
years 2006 - 2008 were used for mean weights at age in the catch and in the stock, as
well as maturities at age. The input data are shown in Table 3.7.1.

3.7.2 Intermediate year 2009

A catch constraint was assumed for the intermediate year. The 2009 catch was esti-
mated from the agreed TACs by fleet for Division Illa and Subdivisions 22-24. The
Division IIla TAC includes both WBSS and NSAS herring, while the Subdivision 22-
24 TAC is assumed to be only WBSS herring.

- 2068 tonnes were subtracted from the Division IIla TAC in 2008 and 1006 t sub-
tracted from the TAC in 2009, to account for transfer of the Norwegian quota from
IIIa to the North Sea.

- The catch by each fleet proportional to each TAC was assumed to be constant from
2008 to 2009. This gives the expected catch by fleet in 2009. Misreporting from Divi-
sion IIla into the North Sea is not explicitly included in these calculations, but is in-
cluded implicitly via the proportions of quota taken.

- The catch of herring in Division Illa consists of both WBSS and NSAS components.
The expected catch of WBSS in Illa was calculated assuming the same WBSS propor-
tions in the catch of each fleet in 2009 as that in 2008 neglecting the small amount of
about 120 t WBSS taken in Division IVaE by the A-fleet.
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The resulting expected catch of WBSS in 2009 following this scheme was 45 087 ton-
nes.

2008 2009

Calculation of Catch| Catch| TAC | Catch| Catch/ | TAC | Total | Proportion| Catch
Intermediate year of of | (WBSS+ of TAC in| catch| of WBSS of
(2009) catch WBSS | NSAS| NSAS) | NSAS 2009| in| incatch|wBss
constraint + 2009 in

WBSS 2009
A-fleet 0.12 0.12 0.12
C-fleet 23.04| 9.24 49.61| 32.20 0.65| 36.72 | 23.89 0.71( 17.05
D-fleet 221 3.70 11.47 5.90 052 837| 4.31 0.37 161
F-fleet 43.12 4455| 43.10 0.97| 27.18| 26.30 1.00| 26.30
Total (Div. llla, 68.48 54.63 45.087
SD 22-24 and IVaE)

*After accounting for Norwegian transfer from Illa to North Sea (2 068 tonnes in 2008,
1 006 tonnes in 2009).

3.7.3 Catch options for 2010

Detailed single option tables are presented for the following scenarios (Table 3.7.2).
1. Zero catch

After a decline in 2010 the SSB increases to 157 000 t in 2011.

2. A 15% reduction of all fleet-wise TACs for 2009, converted into a total herring
catch by assuming that the TAC is completely taken. The catches of WBSS herring are
then calculated by assuming that the proportion of WBSS in each fleet’s catch is the
same as that in 2008, to give a catch in 2010 of 48 100 t.

With this assumption the decline in SSB in 2010 continues in 2011 down to 114 500 t,
close to the suggested breakpoint of 110 000 t.

3. As for option 2, but with no change in the TAC, to give a catch in 2010 of 56 600 t.

With this assumption the decline in SSB in 2010 continues in 2011 down to 107 400 t,
below the suggested breakpoint of 110 000 t.

4. As for option 2, but with a 15% increase in the TAC, to give a catch in 2010 of
65100 t.

With this assumption the decline in SSB in 2010 continues in 2011 down to 100 300 t,
well below the suggested breakpoint of 110 000 t.

5. Catch in 2010 as assumed for 2009 (45 087 tonnes).

This option will lead to an SSB of 127 700 t in 2010 and 117 300 t 2011, a little above
the breakpoint of 110 000 tonnes.

6. F2010 = 0.25, which is thought to lie close to Fumsy.

This option will give a yield of 39 800 t in 2010, with an SSB of 128 200 t in 2010 and
121 700 t in 2011.

Precautionary and yield based reference points

No precautionary reference points are defined for this stock. No new information was
available (ICES 2008 ACOM:27).
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Quality of the Assessment

There is retrospective bias with an underestimate of SSB and overestimate of F in the
order of 20% (see Section 3.6.6).

The reason for this bias is not clear. Two factors are suggested, the relatively strong
positive residuals across all ages in the 2008 HERAS acoustic survey, and the fact that
a sequence of positive catch residuals in 2003 has now moved out of the separable
period into the VPA region of the model. These changes acting together can be shown
to cause the changes in the most recent years by the observed amount.

After the assessment was completed, an error was found in the input data: specifi-
cally, the total landings from Germany in Sub division 22 and 24 in 2008 were entered
as 21 800 tonnes, instead of 22 800 tonnes (Table 3.1.1). Exploratory runs suggest that
this error changes the SSB in 2008 by 0.1%, and the mean fishing mortality in 2008 by
1.5%. Such an error has an even smaller and therefore negligible effect on the catch
advice in 2010. This error was discovered at a late stage. Given its small impact on the
quality, accuracy and precision of the assessment and on the results of the projec-
tions, HAWG decided not to redo the assessment.

Management Considerations

Quotas in Division [lla

The quota for the C-fleet and the by-catch quota for the D-fleet are set for both stocks
of North Sea autumn spawners (NSAS) and Western Baltic spring spawners (WBSS)
together (see Section 2.7).

ICES catch predictions versus management TAC

ICES gives advice on catch options for the entire distribution of the two herring
stocks separately, whereas herring is managed by areas (see the following text dia-
gram).

Subarea IV Subarea IV Division Illa Division Illa Subdiv. 22-24
By-catch quota TAC TAC By-catch quota TAC
Fleet B Fleet A FleetC Fleet D Fleet F
| ICES advice NSAS NSAS NSAS _NSAS
””” wess | | wess || wess | | wess | ICES Advice |

Development of a management plan for WBSS herring

ICES has explored management options under different assumptions of fishing mor-
tality and recruitment using stochastic simulation with and without TAC constraints,
including changes in selection pattern and different levels of uncertainty in the as-
sessment. A proxy for Fmsy=0.25, a SSB breakpoint of 110 000 t equal to the lowest ob-
served SSB below which the state of the stock is uncertain, and a maximum TAC
variation of +/- 15% was suggested by WKHMP in 2008 (ICES 2008 ACOM:27). ICES
concluded that, if recruitment does not further decline below the recent years’” aver-
age, a fishing mortality of 0.25 could be a target in the development of a management
plan for the western Baltic spring spawning herring stock.
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Data used for catch options in 2009 (intermediate year)

There is no firm basis for predicting the yearly fraction of NSAS in the catches of the
C- and D-fleets. The proportions of the two stocks are influenced by the year class
strength and their relative geographical distributions as well as fleet behaviour.

The procedure of deriving separate catches by stock and fleet is described in the stock
annex for North Sea herring. The catch option for 2010 is based on the share by fleet
and stock composition in catches for the most recent year 2008.

Exploring a range of total WBSS catches for 2010 (prediction year)

Fleet wise catch options for the prediction year have the following assumptions:

e The TAC distribution by fleet in 2010 will be equal to 2009.

e There will be allowed a subtraction of 20% of the Norwegian quota that is
transferred to the A-fleet (as NSAS).

e Each fleet catches its total TAC.

e The 2008 proportions of WBSS by fleet hold for 2010. (The proportions of
WBSS in catches were 0.71 in the C-fleet, 0.37 in the D-fleet and 1.00 in the F-
fleet).

e A constant catch of about 120 t of WBSS caught in the A-fleet in Division IVa
East.

The table below gives the 2010 fleet wise catch options for the Western Baltic spring
spawners and North Sea autumn spawners in Division Illa, in Subdivisions 22-24,
and in Subarea IVaE for the catch options described in section 3.7:

1) F=0 not shown, 2) Fis%tac=0.31, 3) Frac=0.37, 4) F+15%1ac=0.44, 5) Fcatchoo=0.29 and 6)
Fwmsy=0.25.

Catch option for the WBSS and NSAS herring stock in 2010

Catch option for S
h . . Total catches of both stocksin Divi-
the WBSt?)fgkherrl ng WBSS herring NSAS herring sion 111aand Sub-division 22-24
Option | Tota |IVaE Div Illa SD22- Div llla Div llla SD 22- TAC
catches 24 24 develop-
of ment
WBSS
her-
ring*
Fleet | Fleet C | FleetD | FleetF | FleetC | FleetD | Fleet | Fleet | FleetF | Tota
A* Cr* D area
2 48100 | 120 | 22300 | 2700 | 23100 [ 8900 | 4500 | 31200 |7100f 23100 | -15%
3 56600 | 120 | 26200 | 3100 | 27200 | 10500 | 5200 | 36700 | 8400 | 27 200 0%
4 65100 | 120 | 30100 | 3600 | 31300 [ 12100 | 6000 | 42200 |9600]| 31300 15%
5 45100 | 120 | 20900 | 2500 | 21600 [ 8400 | 4200 | 29200 |6700f 21600 | -20%
6 39800 | 120 | 18400 | 2200 | 19100 | 7400 | 3700 | 25800 |5900| 19100 [ -30%

* total catches of WBSS herring include a small constant catch of 120 t WBSS taken by the A-fleet in Div. IVa East
** total C-fleet catchesin Division 11a, the % of the Norwegian quota that can be transferred to the North Seaiis
subtracted

D Catchesin 2010 relative to the TACs for 2009 in Division I11a and Subdivisions 22-24; Fleet C: 37 722 t, Fleet D:
8373t, Fleet F. 27 176 t.
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Adopting a fishing mortality of 0.25 (proxy for Fmsy) as suggested by WKHMP (ICES
2008/ACOM:27) will to some degree reduce but not stop the present decline in SSB
(Table 3.7.2). Catches corresponding to an F below 0.31 in 2010 should keep the SSB
above the breakpoint of 110 000 t in 2011.

The catches of WBSS in the C- and D-fleets comprise 37% of the total out-take of the
WBSS stock, whereas the catches of NSAS in the same fleets only comprise 5% of the
total out-take of the NSAS stock. Due to the state of the WBSS stock exhibiting a dras-
tic decline in recruitment and negative development of the spawning stock biomass
both stocks now need to be considered in the management. Thus the resulting catch
options were also used as constraints for short term predictions for the NSAS herring
(see Section 2.7).

Ecosystem considerations

Herring in Division Illa and Subdivisions 22-24 are migratory. There are feeding mi-
grations from the Western Baltic into more saline waters of Division Illa and the east-
ern parts of Division IVa. There are indications from parasite infections that yet
unknown proportions of sub-stocks spawning at the southern coast in the Baltic
proper may perform similar migrations.

Similarly to the North Sea herring the Western Baltic herring has recently produced
five poor year classes in a row. Indications suggest that the declining trend continues
and that the 2008 year class is the lowest ever in the time series. In a recent recruit-
ment analysis for different Baltic herring stocks, the Baltic Sea Index (BSI) reflecting
Sea Surface Temperature (SST) was the main predictor for Western Baltic herring
(Cardinale et al. 2009). There are no indications of systematic changes in growth or
age at maturity, and a candidate key stage for reduced recruitment is probably the
larval stage. Recruitment failure appears to have been initiated before the observed
occurrence of the Ctenophore (Mnemiopsis leidyi) in the Western Baltic. The specific
reasons for reduced larval survival are not known. Further investigation of the causes
of the poor recruitment will require targeted research projects.



174 ICES HAWG REPORT 2009

Table3.1.1 WESTERN BALTIC HERRING.
Total landings (autumn & spring spawners) in 1987-2008 in thousands of tonnes.
(Data provided by Working Group members 2008).

Year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Skagerrak

Denmark 105.0] 1444 47 .4 62.3] 58.7] 64.7] 87.8] 44.9 43.7| 28.7| 14.3
Faroe Islands

Germany

Norway 1.2 5.7 1.6 5.6 8.1 13.9 24.2) 17.7 16.7 9.4 8.8
Sweden 51.2 57.2) 47.9 56.5) 54.7| 88.0) 56.4 66.4] 48.5) 32.7] 32.9
Total 157.4] 207.3 96.9] 1244 1215 166.6] 168.4| 129.0f 108.9 70.8] 56.0|
Kattegat

Denmark 46.6) 76.2) 57.1 32.2 29.7] 33.5 28.7] 23.6) 16.9 17.2 8.8
Sweden 29.8] 49.7| 37.9 45.2 36.7] 26.4 16.7 15.4 30.8 27.0) 18.0
Total 76.4 125.9 95.0 77.4 66.4] 59.9 45.4 39.0 47.7 44.2 26.8

Sub. Div. 22+24

Denmark 325 33.1] 217 136] 252 269 380 395 36.8 _ 344 _ 305
Germany 53.1] 547 564 455 158 156 1.1] 114] 134 73 128
Poland 8.0 6.6 8.5 9.7 56 155 118 6.3 73 6.0 6.9
Sweden 7.8 4.6 6.3 81| 193] 223 162 7.4] 158 90 145
Total 101.4]  99.0] 929 769 659 803 771 646 733 567 _ 64.7
Sub. Div. 23

Denmark 038 0.1 L5 Il L7 2.9 33 L5 0.9 0.7 2.2
Sweden 0.2 0.1 0.1 0.1 23 L7 0.7 03 0.2 0.3 0.1
Total 1.0 0.2 16 L2 4.0 4.6 2.0 1.8 L1 .0 2.3
Grand Total 336.2| 4324 286.4] 279.9] 257.8] 311.4| 2049 2344 2310 1727] 1498
Year | 1098® [1009® | 2000 |2001® | 2002® | 2003 | 2004 | 2005 [2006"?| 2007 |2008”
Skagerrak

Denmark 103 104] 160] _ 162] 260 155 118] 148 5.2 3.6 3.9
Faroe Islands 0.4 0.0]
Germany 0.7 0.5 0.8 0.6 0.5 1.6
Norway 8.0 74 9.7 3.5 4.0
Sweden 269 364 458 308 264 258 218 325 260 1904 165
Total 65.2] 539 715 470 523 4200 341 485 3.8 269 _ 26.0
Kattegat

Denmark 237] 179 189] 188 18.6]  16.0 76 111 8.6 9.2 7.0
Sweden 209  146] 17.3] 162 72 102 96| 100 108 112 5.2
Total 53.6] 325 362 350 259 262 17.2] 211 19.4] 203 12.2

Sub. Div. 22+24

Denmark 30.1] 325 32068 283 13.1 6.1 73 53 1.4 238 3.1
Germany 9.0 9.8 93 11.4| 224 18.8] 185 210 229 246/218®
Poland 6.5 5.3 6.6 9.3 - 44 55 6.3 55 2.9 55
Sweden 43 2.6 48 139 107 9.4 9.9 9.2 9.6 7.2 7.0
Total 49.9] 502 533 629 462 387 412 418 394 37.6] 375
Sub. Div. 23

Denmark 0.4 0.5 0.9 0.6 46 2.3 0.1 18 18 2.9 5.3
Sweden 0.3 0.1 0.1 0.2 - 0.2 0.3 0.4 0.7 0.3
Total 0.7 0.6 1.0 0.8 46 2.6 0.4 22 25 2.9 5.7
Grand Total 169.4] 137.2] 162.0] 1457 128.9] 1095 92.8 1136 93.0 877 813

@ Preliminary data.
@ Revised data for 1998 and 1999
Bold= German revised data for 2001

2000 tonnes of Danish landings are missing, see text section 3.1.2

©)]
) The Danish national management regime for herring and sprat fishery in Subdivision 22 was changed in 2002
)
)

(4

® The total landings in Skagerrak have been updated for 1995-2001 due to Norwegian misreportings into Skagerrak.

This value is incorrect but could not be corrected in subsequent calculations before the completion of the meeting. The
correct value is 22.8

(6
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Table 3.1.2

WESTERN BALTIC HERRING.
Landings (SOP) in 2002-2008 by fleet and quarter (1000 t).

175

Year Quarter Div. llla SD 22-24| Div. llla + SD 22-24
Fleet C Fleet D Fleet F Total

2002 1 11.4 6.2 19.6 37.2
2 6.3 2.1 18.3 26.7

3 23.2 7 1.5 31.7

4 14.2 2.5 13.3 30.0

Total 55.1 17.8 52.7 125.6

2003 1 10.9 7 20.3 38.2
2 7.9 1.3 12.9 22.1

3 21.9 0.9 1.5 24.3

4 15 3.3 5.6 23.9

Total 55.7 12.5 40.3 108.5

2004 1 13.5 2.8 20.4 36.7
2 2.8 3.3 10.4 16.5

3 8.2 10.8 2.4 21.4

4 5.9 5.0 8.6 19.4

Total 30.3 22.0 41.7 93.9

2005 1 16.6 6.1 20.4 43.1
2 34 1.9 15.6 20.9

3 23.4 3.4 1.9 28.7

4 12.0 2.6 5.8 20.5

Total 55.4 14.1 43.7 113.3

2006 1 15.3 5.9 15.1 36.2
2 2.6 0.1 17.2 19.9

3 15.7 0.8 3.0 19.5

4 8.3 2.4 6.5 17.3

Total 41.9 9.3 41.9 93.0

2007 1 7.7 3.0 18.8 29.5
2 3.8 0.1 10.5 14.4

3 22.4 0.8 1.7 24.9

4 7.7 1.8 9.5 18.9

Total 41.6 5.7 40.5 87.7

2008 1 8.2 3.9 18.4 30.5
2 2.7 0.3 10.3 13.3

3 14.9 0.6 6.0 215

4 6.5 1.0 8.4 16.0

Total 32.3 5.9 43.1 81.3
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Table 3.2.1 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t) by age,
quarter and fleet.
Division: Skagerrak Year: 2008 Country:  All
Fleet C Fleet D Total
Quarter |W-rings [Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 1.96 42 4.92 37 6.89 39
2 19.83 92 20.83 88 40.66 90
3 1.18 114 2.74 110 3.93 111
4 0.13 142 0.58 142 0.70 142
1 5 0.41 147 0.44 181 0.85 164
6 0.07 193 0.31 193 0.38 193
7 0.03 205 0.13 205 0.16 205
8+ 0.03 193 0.13 193 0.16 193
Total 23.63 30.09 53.72
SOP 2,150 2,591 4,742
Fleet C Fleet D Total
Quarter |W-rings | Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 1.67 49 3.57 42 5.24 44
2 18.77 94 0.02 94 18.79 94
3 0.93 114 0.00 102 0.94 114
4 0.22 121 0.00 121 0.22 121
2 5 0.81 132 0.01 130 0.82 132
6 0.17 141 0.00 141 0.17 141
7 0.05 154 0.00 154 0.05 154
8+ 0.07 164 0.00 164 0.07 164
Total 22.70 3.61 26.31
SOP 2,125 152 2,277
Fleet C Fleet D Total
Quarter |W-rings [Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.62 35 0.03 20 0.66 34
1 75.03 77 0.06 75 75.09 77
2 22.01 109 0.01 108 22.03 109
3 14.07 126 0.01 126 14.08 126
4 6.33 151 0.00 149 6.34 151
3 5 7.52 183 0.01 183 7.52 183
6 3.61 181 0.00 180 3.62 181
7 1.20 191 0.00 193 1.21 191
8+ 0.56 198 0.00 194 0.56 198
Total 130.96 0.13 131.09
SOP 13,281 10 13,291
Fleet C Fleet D Total
Quarter |W-rings [Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 4.04 37 2.04 26 6.07 33
1 33.99 81 3.56 77 37.55 81
2 7.72 110 0.28 104 8.00 110
3 4.26 125 0.10 122 4.36 125
4 1.67 163 0.02 187 1.69 164
4 5 2.27 185 0.01 221 2.28 185
6 1.06 183 0.01 170 1.06 183
7 0.34 182 0.01 187 0.34 182
8+ 0.15 213 0.15 213
Total 55.49 6.02 61.51
SOP 5,271 378 5,649
Fleet C Fleet D Total
Quarter |W-rings [ Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 4.66 37 2.07 26 6.73 33
1 112.66 77 12.12 50 124.77 75
2 68.33 100 21.14 88 89.47 97
3 20.45 124 2.86 110 23.31 123
4 8.35 153 0.60 144 8.95 152
Total 5 11.00 178 0.47 181 11.46 178
6 4.91 180 0.32 192 5.23 181
7 1.62 188 0.14 204 1.76 189
8+ 0.81 198 0.13 193 0.94 197
Total 232.78 39.85 272.63
SOP 22,827 3,132 25,958
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Table 3.2.2 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t) by age,
guarter and fleet.
Division: Kattegat Year: 2008 Country: ALL
Fleet C Fleet D Total
Quarter |W-rings |Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 6.68 39 14.49 28 21.17 32
2 35.82 73 8.71 74 44.53 73
3 12.89 102 1.88 110 14.78 103
4 2.90 129 0.29 131 3.19 129
1 5 3.15 149 0.13 138 3.28 149
6 2.00 193 0.04 164 2.05 192
7 2.58 208 2.58 208
8+ 0.28 201 0.01 158 0.29 199
Total 66.31 25.56 91.86
SOP 6,018 1,319 7,337
Fleet C Fleet D Total
Quarter |W-rings [Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 2.09 54 9.14 18 11.24 24
2 3.07 78 3.07 78
3 0.83 97 0.83 97
4 0.36 111 0.36 111
2 5 0.21 139 0.21 139
6 0.15 165 0.15 165
7 0.17 189 0.17 189
8+ 0.05 164 0.05 164
Total 6.94 9.14 16.09
SOP 568 161 730
Fleet C Fleet D Total
Quarter |W-rings |Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.20 22 42.44 15 42.64 15
1 16.94 63 0.00 65 16.94 63
2 3.47 79 0.00 84 3.47 79
3 1.08 105 0.00 115 1.08 105
4 0.59 105 0.00 137 0.59 105
3 5 0.20 180 0.00 180 0.20 180
6 0.15 129 0.00 204 0.15 129
7 0.07 211 0.00 140 0.07 211
8+ 0.04 206 0.00 206 0.04 206
Total 22.74 42.44 65.18
SOP 1,599 631 2,230
Fleet C Fleet D Total
Quarter |W-rings |Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.30 36 40.90 15 41.20 15
1 13.66 67 0.58 73 14.24 67
2 2.36 82 0.09 92 2.45 82
3 0.68 106 0.03 122 0.72 107
4 0.46 106 0.01 145 0.48 107
4 5 0.04 147 0.00 147 0.04 147
6 0.12 108 0.00 120 0.12 108
7 0.06 236 0.00 238 0.06 236
8+ 0.01 162 0.00 162 0.01 162
Total 17.70 41.62 59.32
SOP 1,271 666 1,938
Fleet C Fleet D Total
Quarter |W-rings |Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.50 31 83.33 15 83.83 15
T 1 39.37 60 24.21 25 63.59 47
2 44.73 74 8.80 74 53.52 74
(o) 3 15.49 102 1.92 110 17.41 103
4 4.31 122 0.30 131 4.61 122
'[‘_ 5 3.60 150 0.13 139 3.73 150
6 2.43 183 0.05 162 2.47 182
a 7 2.88 207 0.00 238 2.88 207
8+ 0.37 195 0.02 158 0.39 194
| Total 113.70 118.76 232.45
SOP 9,456 2,777 12,234




178 ICES HAWG REPORT 2009
Table 3.2.3 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t) by age
and quarter.
Division: 22-24 Year: 2008 Country: ALL
Sub-division 22 Sub-division 23 Sub-division 24 Total
Quarter |W-rings|Numbers [Mean W. |Numbers |[Mean W. |Numbers [Mean W. |Numbers |Mean W.
1 1.01 20 1.89 19 2.89 20
2 1.81 48 2.40 70 10.45 51 14.66 54
3 2.69 64 4.34 101 27.02 84 34.04 84
4 0.59 66 3.26 119 26.53 110 30.39 111
1 5 0.38 127 4.67 128 32.93 151 37.98 148
6 1.05 153 2.06 138 15.27 163 18.39 159
7 0.77 195 4.93 172 5.70 175
8+ 1.97 205 0.90 164 6.73 185 9.59 187
Total 10.26 17.64 125.75 153.65
SOP 1,081 2,027 15,308 18,417
Sub-division 22 Sub-division 23 Sub-division 24 Total
Quarter |W-rings|Numbers [Mean W. [Numbers |Mean W. |Numbers [Mean W. |Numbers |Mean W.
1 2.66 13 0.38 25 3.51 26 6.55 21
2 0.14 48 1.05 75 19.38 48 20.57 49
3 0.21 64 0.88 90 30.48 71 31.57 71
4 0.05 66 0.62 120 24.13 87 24.80 88
2 5 0.03 127 0.39 119 17.55 100 17.97 101
6 0.08 153 0.31 152 12.45 117 12.84 119
7 0.06 195 0.08 163 4.40 131 4.55 132
8+ 0.15 205 0.13 161 5.21 136 5.49 138
Total 3.37 3.84 117.13 124.34
SOP 115 370 9,796 10,281
Sub-division 22 Sub-division 23 Sub-division 24 Total
Quarter |W-rings|Numbers [Mean W. [Numbers |Mean W. |Numbers [Mean W. |Numbers |Mean W.
0 0.12 12 0.09 19 1.01 23 1.22 22
1 0.02 28 0.69 66 16.85 64 17.55 64
2 1.57 102 11.68 85 13.25 87
3 2.53 136 8.90 108 11.43 114
4 3.09 155 4.40 128 7.48 139
3 5 1.26 183 4.44 128 5.70 140
6 0.41 176 1.63 110 2.03 123
7 0.53 184 0.48 158 1.02 172
8+ 0.54 224 0.13 215 0.67 222
Total 0.14 10.71 49.52 60.37
SOP 2 1,550 4,469 6,021
Sub-division 22 Sub-division 23 Sub-division 24 Total
Quarter |W-rings|Numbers [Mean W. [Numbers |Mean W. |Numbers [Mean W. |Numbers |Mean W.
0 2.31 12 0.09 19 1.09 20 3.49 14
1 0.30 28 1.00 60 20.13 50 21.42 50
2 1.70 102 16.93 74 18.64 77
3 2.61 139 16.51 102 19.13 107
4 341 157 9.14 130 12.55 137
4 5 1.37 186 7.45 124 8.82 133
6 0.41 198 3.12 121 3.53 130
7 0.58 184 0.85 126 1.43 150
8+ 0.62 220 0.66 140 1.28 178
Total 2.60 11.79 75.90 90.29
SOP 36 1,712 6,649 8,397
Sub-division 22 Sub-division 23 Sub-division 24 Total
Quarter |W-rings|Numbers [Mean W. |Numbers |Mean W. |Numbers |[Mean W. |Numbers |Mean W.
0 2.43 12 0.17 19 2.11 21 4.71 16
T 1 3.98 16 2.07 56 42.38 52 48.42 50
2 1.95 48 6.72 86 58.44 63 67.12 65
0 3 2.89 64 10.36 118 82.92 85 96.17 88
4 0.64 66 10.38 142 64.20 106 75.22 111
t 5 0.40 127 7.69 147 62.37 132 70.46 133
6 1.13 153 3.19 152 32.48 139 36.80 140
a 7 0.83 195 1.20 182 10.67 151 12.70 157
8+ 2.12 205 2.19 194 12.73 163 17.04 172
| Total 16.37 43.98 368.29 428.64
SOP 1,234 5,660 36,222 43,116
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Table3.2.4 HERRING IN DIVISION Il1la AND SUBDIVISIONS 22-24.
Samples of commercial landings by quarter and area for 2008
availableto the Working Group.

Country Quarter Landings Number s of Number s of Number s of
in '000 tons samples fish meas. fish aged

Skagerrak Denmark 1 12 2 225 166

2 0.1 5 38 -
3 1.9 6 632 614
4 0.6 1 53 53
Total 3.9 14 948 833
Germany 1 -
2 0.0 No data available
3 0.2
4 14
Total 16 0 0 0
Norway 1 0.4
2 18 No data available
3 0.5
4 1.4
Total 4.0 0 0 0
Sweden 1 31 7 668 668
2 0.3 5 667 667
3 10.8 20 1,218 1,218
4 2.2 9 730 730
Total 16.5 41 3,283 3,283
Kattegat Denmark 1 42 7 801 570
2 0.3 2 12 11
3 13 2 246 103
4 12 No data available
Total 7.0 11 1,050 684
Sweden 1 31 13 659 659
2 0.4 7 664 664
3 0.9 5 662 662
4 0.8 6 714 714
Total 52 31 2,600 2,600
Subdivision 22 Denmark 1 0.0 4 169 169
2 0.0 2 166 63
3 0.0 2 175 7
4 0.0 No data available
Total 0.0 8 510 309
Germany 1 11 No data available
2 0.1 2 857 176
3 0.0 No data available
4 0.0 No data available
Total 1.2 2 857 176
Subdivision 23 Denmark 1 2.0 1 156 54
2 0.4 2 372 52
3 14 No data available
4 15 2 128 51
Total 53 5 656 157
Sweden 1 0.0
2 0.0 No data available
3 0.2
4 0.2
Total 0.3 0 0 0
Subdivision 24 Denmark 1 18 6 827 394
2 0.5 No data available
3 0.6 No data available
4 0.2 3 407 214
Total 3.0 9 1234 608
Germany 1 11.3 29 10,765 2,303
2 53 13 5732 1,048
3 2 No data available
4 24 13 4871 1,226
Total 20.6 55 21,368 4,577
Poland 1 0.6 4 395 169
2 29 7 3,141 408
3 14 No data available
4 0.6 No data available
Total 55 11 3536 577
Sweden 1 16 5 649 649
2 11 2 491 491
3 0.8 1 256 256
4 35 6 707 707
Total 7.0 14 2,103 2,103
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Table3.25 HERRINGINDIVISION IllaAND SUBDIVISIONS 22-24.
Samples of landingsby quarter and area used to
to estimate catch in numbers and mean weight by agefor 2008.

Country Quarter  Fleet Sampling

Skagerrak Denmark Danish sampling in Q1
Danish sampling in Q1
Danish sampling in Q3

Danish sampling in Q3

Germany No landings
Danish sampling in Q1
Danish sampling in Q3

Danish sampling in Q3

Sweden Swedish sampling in Q1
Swedish sampling in Q2
Swedish sampling in Q3

Swedish sampling in Q4

Denmark Swedish sampling in Q1
Danish sampling in Q2
Danish sampling in Q4

Danish sampling in Q4

Sweden Swedish sampling in Q1
Swedish sampling in Q2
Danish sampling in Q3

Swedish sampling in Q4

Norway Danish sampling in Q1
Danish sampling in Q1
Danish sampling in Q3

Danish sampling in Q3

Kattegat Denmark Danish sampling in Q1
Danish sampling in Q1
Danish sampling in Q3

Danish sampling in Q3

Sweden Swedish sampling in Q1
Swedish sampling in Q2
Swedish sampling in Q3

Swedish sampling in Q4

Denmark Danish sampling in Q1
Danish sampling in Q2
Danish sampling in Q3

Danish sampling in Q3

Sweden Danish sampling in Q1
No landings
Danish sampling in Q3

Danish sampling in Q4

PowonNPlhooNPRIPONMRPAPONRPIDMONRPIDRONRPIRARONRPIMONRPIDRONRIAON PR
vlviviv] lvhviviv] [oNoNoNel [oNeNeNe! [sNoNeN el lvAviviv] lvRvaviv] [oNoNeNel (sNoNeNe] [N NONS)

Fleet C= Human consumption, Fleet D= Industrial landings.
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Table3.25 continued. HERRING IN DIVISION Il1la AND SUBDIVISIONS 22-24.
Samples of landingsby quarter and area used to
to estimate catch in numbers and mean weight by agefor 2008.

Country Quarter  Fleet Sampling

Subdivison 22 Denmark Danish sampling in Q1
Danish sampling in Q2
Danish sampling in Q3
Danish sampling in Q3
Danish sampling in Q2
Danish sampling in Q2
Danish sampling in Q3
Danish sampling in Q4
Danish sampling in Q1
Danish sampling in Q2
Danish sampling in Q4
Danish sampling in Q4

Germany

Subdivison 23 Denmark

Sweden
Swedish sampling in Q2 in Sub-division 24
Swedish sampling in Q3 in Sub-division 24
Swedish sampling in Q4 in Sub-division 24
Danish sampling in Q1

Danish sampling in Q2

Danish sampling in Q4

Danish sampling in Q4

German sampling in Q1

German sampling in Q2

German sampling in Q4

German sampling in Q4

Polish sampling in Q1

Polish sampling in Q2

Danish sampling in Q4

Danish sampling in Q4

Swedish sampling in Q1

Swedish sampling in Q2

Swedish sampling in Q3

Swedish sampling in Q4

Subdivison 24 Denmark

Germany

Poland

Sweden

AP OWONRPRIRPODMNMNPIPAPODNPIPAPONPEPIRAPWODNPRPRIAPONPRPIRODNRIAPWODNPE,
T T T T TMTTT OO T TN TTTIOTMTT T T T

Fleet C= Human consumption, Fleet D= Industrial landings, Fleet F= All landings from Subdiv.22-24.
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Table 3.2.6 WESTERN BALTIC HERRING.
Proportion of North Sea autumn spawners and Baltic spring spawners
given in % in Skagerrak and Kattegat by age and quarter.
Year: 2008
Skagerrak Kattegat
Quarter [W-rings| North Sea autumn SP Baltic Spring SP North Sea autumn SP Baltic Spring SP
1 85.29% 14.71% 75.65% 24.35%
2 71.76% 28.24% 51.15% 48.85%)
3 2.00% 98.00% 7.14% 92.86%
4 0.00%, 100.00% 5.13% 94.87%
5 0.00%, 100.00% 0.00% 100.00%
6 0.00%, 100.00% 0.00%) 100.00%
7 0.00% 100.00% 10.00% 90.00%
8 0.00%, 100.00% 10.00% 90.00%
Skagerrak Kattegat
Quarter |W-rings| North Sea autumn SP Baltic Spring SP North Sea autumn SP Baltic Spring SP
1 93.88% 6.12%) 88.46% 11.54%
2 65.31% 34.69% 69.39% 30.61%
3 24.00% 76.00% 10.00% 90.00%
4 6.25% 93.75% 0.00%) 100.00%
5 5.88% 94.12%) 0.00%) 100.00%)
6 5.88% 94.12%) 0.00%) 100.00%
7 5.88% 94.12% 0.00%) 100.00%
8 5.88% 94.12%) 0.00%) 100.00%
Skagerrak Kattegat
Quarter [W-rings| North Sea autumn SP Baltic Spring SP North Sea autumn SP Baltic Spring SP
0 71.88% 28.13% 91.16% 8.84%
1 50.21% 49.79% 14.67% 85.33%
2 23.96% 76.04% 5.26%) 94.74%
3 1.56% 98.44% 2.44% 97.56%
4 0.00% 100.00% 0.00%) 100.00%
5 0.00%, 100.00% 0.00% 100.00%
6 0.00%, 100.00% 0.00% 100.00%
7 4.55% 95.45% 0.00%) 100.00%
8 4.55% 95.45% 0.00%) 100.00%
Skagerrak Kattegat
Quarter [W-rings| North Sea autumn SP Baltic Spring SP North Sea autumn SP Baltic Spring SP
0 84.38% 15.63% 100.00%, 0.00%)
1 17.65% 82.35% 21.28% 78.72%
2 2.33% 97.67% 0.00%) 100.00%
3 4.35%) 95.65% 0.00% 100.00%
4 4.35%) 95.65% 0.00%) 100.00%
5 4.35%) 95.65% 0.00% 100.00%
6 4.35%) 95.65% 0.00% 100.00%
7 4.35%) 95.65% 0.00% 100.00%
8 4.35%) 95.65% 0.00%) 100.00%
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Table 3.2.7 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t) by age,
quarter and fleet. North Sea Autumn spawners
Division:  Kattegat Year: 2008 Country:  All
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 5.05 39 10.96 28 16.01 32
2 18.32 73 4.45 74 22.78 73
3 0.92 102 0.13 110 1.06 103
4 0.15 129 0.01 131 0.16 129
1 5
6
7 0.26 208 0.26 208
8+ 0.03 201 0.00 158 0.03 199
Total 24.73 15.57 40.30
SOP 1,711 652 2,364
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 1.85 54 8.09 18 9.94 24
2 2.13 78 2.13 78
3 0.08 97 0.08 97
4
2 5
6
7
8+
Total 4.07 8.09 12.16
SOP 275 143 418
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.18 22 38.69 15 38.87 15
1 2.48 63 0.00 65 2.48 63
2 0.18 79 0.00 84 0.18 79
3 0.03 105 0.00 115 0.03 105
4
3 5
6
7
8+
Total 2.88 38.69 41.56
SOP 178 575 753
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.30 36 40.90 15 41.20 15
1 2.91 67 0.12 73 3.03 67
2
3
4
4 5
6
7
8+
Total 3.21 41.02 44.23
SOP 205 618 822
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.48 31 79.58 15 80.06 15
1 12.30 53 19.17 24 31.47 35
2 20.64 74 4.45 74 25.09 74
3 1.03 102 0.13 110 1.17 102
4 0.15 129 0.01 131 0.16 129
Total 5
6
7 0.26 208 0.26 208
8+ 0.03 201 0.00 158 0.03 199
Total 34.88 103.36 138.24
SOP 2,368 1,988 4,356
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Table 3.2.8 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t) by age,
quarter and fleet. North Sea Autumn spawners
Division: Skagerrak Year: 2008 Country:  All
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 1.67 42 4.20 37 5.87 39
2 14.23 92 14.95 88 29.18 90
3 0.02 114 0.05 110 0.08 111
4
1 5
6
7
8+
Total 15.93 19.20 35.13
SOP 1,387 1,477 2,864
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 1.57 49 3.35 42 4.92 44
2 12.26 94 0.01 94 12.27 94
3 0.22 114 0.00 102 0.22 114
4 0.01 121 0.00 121 0.01 121
2 5 0.05 132 0.00 130 0.05 132
6 0.01 141 0.00 141 0.01 141
7 0.00 154 0.00 154 0.00 154
8+ 0.00 164 0.00 164 0.00 164
Total 14.13 3.37 17.50
SOP 1,261 141 1,402
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.45 35 0.02 20 0.47 34
1 37.67 77 0.03 75 37.70 77
2 5.27 109 0.00 108 5.28 109
3 0.22 126 0.00 126 0.22 126
4
3 5
6
7 0.05 1901 0.00 193 0.05 191
8+ 0.03 198 0.00 194 0.03 198
Total 43.70 0.05 43.75
SOP 3,530 3 3,533
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 3.41 37 1.72 26 5.13 33
1 6.00 81 0.63 77 6.63 81
2 0.18 110 0.01 104 0.19 110
3 0.19 125 0.00 122 0.19 125
4 0.07 163 0.00 187 0.07 164
4 5 0.10 185 0.00 221 0.10 185
6 0.05 183 0.00 170 0.05 183
7 0.01 182 0.00 187 0.01 182
8+ 0.01 213 0.01 213
Total 10.01 2.36 12.37
SOP 698 95 793
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 3.85 37 1.74 26 5.60 33
1 46.92 75 8.21 42 55.13 70
2 31.94 96 14.97 88 46.91 93
3 0.65 121 0.06 111 0.71 120
4 0.09 157 0.00 176 0.09 157
Total 5 0.15 168 0.00 187 0.15 168
6 0.06 175 0.00 161 0.06 175
7 0.07 187 0.00 184 0.07 187
8+ 0.04 197 0.00 172 0.04 197
Total 83.76 24.99 108.75
SOP 6,877 1,716 8,592
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Table 3.2.9 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t) by age,
quarter and fleet. Baltic Spring spawners
Division:  Kattegat Year: 2008 Country:  All
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 1.63 39 3.53 28 5.15 32
2 17.50 73 4.25 74 21.76 73
3 11.97 102 1.75 110 13.72 103
4 2.75 129 0.27 131 3.02 129
1 5 3.15 149 0.13 138 3.28 149
6 2.00 193 0.04 164 2.05 192
7 2.33 208 2.33 208
8+ 0.25 201 0.01 158 0.26 199
Total 41.58 9.99 51.57
SOP 4,307 666 4,973
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 0.24 54 1.05 18 1.30 24
2 0.94 78 0.94 78
3 0.75 97 0.75 97
4 0.36 111 0.36 111
2 5 0.21 139 0.21 139
6 0.15 165 0.15 165
7 0.17 189 0.17 189
8+ 0.05 164 0.05 164
Total 2.87 1.05 3.93
SOP 293 19 312
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.02 22 3.75 15 3.77 15
1 14.45 63 0.00 65 14.45 63
2 3.29 79 0.00 84 3.29 79
3 1.05 105 0.00 115 1.05 105
4 0.59 105 0.00 137 0.59 105
3 5 0.20 180 0.00 180 0.20 180
6 0.15 129 0.00 204 0.15 129
7 0.07 211 0.00 140 0.07 211
8+ 0.04 206 0.00 206 0.04 206
Total 19.86 3.75 23.62
SOP 1,421 56 1,477
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0
1 10.76 67 0.46 73 11.21 67
2 2.36 82 0.09 92 2.45 82
3 0.68 106 0.03 122 0.72 107
4 0.46 106 0.01 145 0.48 107
4 5 0.04 147 0.00 147 0.04 147
6 0.12 108 0.00 120 0.12 108
7 0.06 236 0.00 238 0.06 236
8+ 0.01 162 0.00 162 0.01 162
Total 14.50 0.60 15.10
SOP 1,067 49 1,115
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.02 22 3.75 15 3.77 15
1 27.08 63 5.04 30 32.12 58
2 24.09 75 4.34 74 28.43 75
3 14.46 102 1.78 110 16.25 103
4 4.16 121 0.29 131 4.45 122
Total 5 3.60 150 0.13 139 3.73 150
6 2.43 183 0.05 162 2.47 182
7 2.63 207 0.00 238 2.63 207
8+ 0.35 195 0.01 158 0.36 193
Total 78.81 15.40 94.21
SOP 7,088 789 7,877
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Table 3.2.10 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t) by age,
quarter and fleet. Baltic Spring spawners
Division:  Skagerrak Year: 2008 Country:  All
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 0.29 42 0.72 37 1.01 39
2 5.60 92 5.88 88 11.48 90
3 1.16 114 2.69 110 3.85 111
4 0.13 142 0.58 142 0.70 142
1 5 0.41 147 0.44 181 0.85 164
6 0.07 193 0.31 193 0.38 193
7 0.03 205 0.13 205 0.16 205
8+ 0.03 193 0.13 193 0.16 193
Total 7.70 10.89 18.59
SOP 764 1,114 1,878
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 0.10 49 0.22 42 0.32 44
2 6.51 94 0.01 94 6.52 94
3 0.71 114 0.00 102 0.71 114
4 0.21 121 0.00 121 0.21 121
2 5 0.76 132 0.01 130 0.77 132
6 0.16 141 0.00 141 0.16 141
7 0.05 154 0.00 154 0.05 154
8+ 0.07 164 0.00 164 0.07 164
Total 8.57 0.24 8.81
SOP 864 11 875
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.18 35 0.01 20 0.18 34
1 37.36 77 0.03 75 37.39 77
2 16.74 109 0.01 108 16.75 109
3 13.85 126 0.01 126 13.86 126
4 6.33 151 0.00 149 6.34 151
3 5 7.52 183 0.01 183 7.52 183
6 3.61 181 0.00 180 3.62 181
7 1.15 1901 0.00 193 1.15 191
8+ 0.53 198 0.00 194 0.53 198
Total 87.27 0.07 87.34
SOP 9,751 7 9,757
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.63 37 0.32 26 0.95 33
1 27.99 81 2.93 77 30.93 81
2 7.54 110 0.27 104 7.81 110
3 4.07 125 0.10 122 4.17 125
4 1.60 163 0.02 187 1.61 164
4 5 2.17 185 0.01 221 2.18 185
6 1.01 183 0.01 170 1.02 183
7 0.32 182 0.01 187 0.33 182
8+ 0.14 213 0.14 213
Total 45.48 3.66 49.14
SOP 4,572 283 4,856
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.81 36 0.33 26 1.13 33
1 65.74 79 3.90 68 69.65 78
2 36.39 104 6.17 89 42.56 102
3 19.79 124 2.80 110 22.59 123
4 8.26 152 0.60 144 8.86 152
Total 5 10.85 178 0.47 181 11.32 178
6 4.85 180 0.32 192 5.17 181
7 1.55 188 0.14 204 1.69 189
8+ 0.77 198 0.13 193 0.91 197
Total 149.02 14.86 163.88
SOP 15,950 1,416 17,366
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Table 3.2.11 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t) by age,
quarter and fleet. North Sea Autumn spawners
Division: llla Year: 2008 Country:  All
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 6.73 40 15.16 31 21.89 34
2 32.55 82 19.41 85 51.95 83
3 0.94 102 0.19 110 1.13 103
4 0.15 129 0.01 131 0.16 129
1 5
6
7 0.26 208 0.26 208
8+ 0.03 201 0.00 158 0.03 199
Total 40.66 34.77 75.43
SOP 3,098 2,130 5,227
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 3.42 52 11.44 25 14.86 31
2 14.39 91 0.01 94 14.40 91
3 0.31 109 0.00 102 0.31 109
4 0.01 121 0.00 121 0.01 121
2 5 0.05 132 0.00 130 0.05 132
6 0.01 141 0.00 141 0.01 141
7 0.00 154 0.00 154 0.00 154
8+ 0.00 164 0.00 164 0.00 164
Total 18.20 11.46 29.65
SOP 1,536 283 1,820
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.63 31 38.71 15 39.34 15
1 40.16 76 0.03 75 40.19 76
2 5.46 108 0.00 108 5.46 108
3 0.25 123 0.00 126 0.25 123
4
3 5
6
7 0.05 1901 0.00 193 0.05 191
8+ 0.03 198 0.00 194 0.03 198
Total 46.57 38.74 85.31
SOP 3,708 578 4,286
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 3.71 37 42.62 15 46.32 17
1 8.91 76 0.75 76 9.66 76
2 0.18 110 0.01 104 0.19 110
3 0.19 125 0.00 122 0.19 125
4 0.07 163 0.00 187 0.07 164
4 5 0.10 185 0.00 221 0.10 185
6 0.05 183 0.00 170 0.05 183
7 0.01 182 0.00 187 0.01 182
8+ 0.01 213 0.01 213
Total 13.21 43.38 56.59
SOP 903 713 1,615
Fleet C Fleet D Total
Quarter |W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 4.34 36 81.32 15 85.66 16
1 59.21 71 27.38 29 86.60 58
2 52.58 87 19.43 85 72.00 86
3 1.68 109 0.19 110 1.88 109
4 0.23 139 0.02 133 0.25 139
Total 5 0.15 168 0.00 187 0.15 168
6 0.06 175 0.00 161 0.06 175
7 0.33 203 0.00 184 0.33 203
8+ 0.06 199 0.00 159 0.07 198
Total 118.64 128.35 246.99
SOP 9,245 3,704 12,949
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Table 3.2.12 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t) by age,
quarter and fleet. Baltic Spring spawners
Division: llla Year: 2008 Country:  All
Fleet C Fleet D Total
Quarter [W-rings [Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 1.91 40 4.25 30 6.17 33
2 23.10 78 10.14 82 33.24 79
3 13.13 103 4.44 110 17.57 105
4 2.88 130 0.85 138 3.72 132
1 5 3.56 149 0.57 171 4.13 152
6 2.07 193 0.35 189 2.42 192
7 2.35 207 0.13 205 2.49 207
8+ 0.28 200 0.15 190 0.42 197
Total 49.28 20.88 70.16
SOP 5,071 1,780 6,851
Fleet C Fleet D Total
Quarter [W-rings |Numbers Mean W. Numbers Mean W. Numbers Mean W.
1 0.34 53 1.27 22 1.62 28
2 7.45 92 0.01 94 7.46 92
3 1.46 105 0.00 102 1.46 105
4 0.56 114 0.00 121 0.57 114
2 5 0.98 134 0.01 130 0.98 134
6 0.31 153 0.00 141 0.31 153
7 0.22 181 0.00 154 0.22 181
8+ 0.12 164 0.00 164 0.12 164
Total 11.45 1.29 12.74
SOP 1,157 30 1,187
Fleet C Fleet D Total
Quarter [W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.19 34 3.76 15 3.95 16
1 51.81 73 0.03 75 51.84 73
2 20.03 104 0.01 108 20.04 104
3 14.91 124 0.01 126 14.91 124
4 6.92 147 0.00 149 6.93 147
3 5 7.72 183 0.01 183 7.72 183
6 3.77 179 0.00 180 3.77 179
7 1.22 192 0.00 192 1.22 192
8+ 0.57 199 0.00 195 0.57 199
Total 107.13 3.82 110.95
SOP 11,172 63 11,234
Fleet C Fleet D Total
Quarter [W-rings |Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.63 37 0.32 26 0.95 33
1 38.75 77 3.39 77 42.14 77
2 9.91 104 0.36 101 10.26 104
3 4.76 122 0.13 122 4.89 122
4 2.06 150 0.03 168 2.09 151
4 5 2.20 184 0.02 206 2.22 184
6 1.13 175 0.01 157 1.14 175
7 0.38 190 0.01 194 0.38 190
8+ 0.16 209 0.00 162 0.16 208
Total 59.98 4.26 64.24
SOP 5,639 332 5,971
Fleet C Fleet D Total
Quarter [W-rings|Numbers Mean W. Numbers Mean W. Numbers Mean W.
0 0.82 36 4.08 16 4.90 19
1 92.82 74 8.95 46 101.76 72
2 60.48 92 10.51 83 71.00 91
3 34.25 115 4.58 110 38.84 114
4 12.42 142 0.89 140 13.31 142
Total 5 14.45 171 0.60 172 15.05 171
6 7.28 181 0.37 188 7.65 181
7 4.18 200 0.14 204 4.32 200
8+ 1.12 197 0.15 190 1.27 196
Total 227.84 30.26 258.10
SOP 23,038 2,205 25,243
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Table 3.2.13 WESTERN BALTIC HERRING.
Tota catchin numbers (mill) and mean weight (g), SOP (tonnes) of Western Baltic Spring
spawners in Division Il1a and the North Sea in the years 1992-2008.

W-rings 0 1 2 3 4 5 6 7 8+ Total
Year
1992 Numbers 109.08 246.00 321.85 174.02 15447 7833 5583 1791 853 1,166.03

Mean W. 13.9 4.1 870 1129 1362 1663 1835 1944 203.6

SOP 1516 10,841 27,986 19,653 21,035 13,030 10,243 3481 1,737 109,523
1993 Numbers 161.25 371.50 31582 219.05 94.08 5943 4097 2171 822 1,292.03

Mean W. 15.1 259 814 1275 1501 1711 1959 209.1 239.0

SOP 2435 9612 25696 27,936 14,120 10,167 8,027 4541 1,966 104,498
1994 Numbers 60.62 153.11 261.14 22164 13097 7730 4440 14.39 8.62 972.19

Mean W.  20.2 42.6 948 1227 1503 1687 1947 209.9 220.2

SOP 1225 6,524 24,767 27,206 19,686 13,043 8642 3,022 1898 106,013
1995 Numbers  50.31 30251 20419 9793 9086 3055 2128 1201 7.24 816.86

Mean W. 17.9 415 97.8 1380 1631 1985 207.0 2288 2343

SOP 902 12551 19,970 13517 14,823 6,065 4404 2,747 1,696 76,674
1996 Numbers 166.23 228.05 317.74 7560 4041 3063 1258 6.73 5.63 883.60

Mean W. 105 27.6 90.1 1349 1649 1866 2041 2085 220.2

SOP 1,748 6,296 28,618 10,197 6,665 5714 2568 1402 1,241 64,449
1997 Numbers 2597 7343 15871 180.06 30.15 14.15 477 175 231 491.31

Mean W. 19.2 49.7 76.7 1272 1544 1758 1844 1920 208.0

SOP 498 3648 12,176 22,913 4,656 2489 879 337 480 48,075
1998 Numbers  36.26 175.14 31515 9453 5472 11.19 8.72 2.19 2.09 699.98

Mean W. 278 51.3 715 1088 1426 1717 1944 1842 230.0

SOP 1,009 8980 22542 10,287 7,804 1922 1,695 403 481 55,121
1999 Numbers  41.34 190.29 155.67 12226 4316 2221 4.42 3.02 2.40 584.77

Mean W. 115 51.0 836 1149 1212 1452 1696 1238 1523

SOP 477 9,698 13,012 14,048 5232 3225 749 373 366 47,179
2000 Numbers 114.83 31822 302.10 99.88 50.85 18.76 821 135 1.40 915.60

Mean W. 22.6 319 674 1077 1402 170.0 1570 1850 2101

SOP 2601 10,145 20,357 10,756 7,131 3,189 1,288 249 294 56,010
2001 Numbers 121.68 36.63 208.10 111.08 32.06 19.67 9.84 417 242 545.65

Mean W. 9.0 51.2 762 1089 1453 1714 1882 1872 2033

SOP 1096 1875 15863 12,093 4,657 3371 1,852 780 492 42,079
2002 Numbers  69.63 577.69 168.26 134.60 53.09 12.05 7.48 243 202 1,027.26

Mean W. 10.2 20.4 782 1177 1438 169.8 1919 1982 2155

SOP 709 11,795 13,162 15848 7,632 2,046 1,435 481 435 53,544
2003 Numbers 52.11 63.02 18253 6545 6437 2147 6.26 4.35 181 461.38

Mean W. 13.0 374 765 1133 1327 1422 1535 1699 162.2

SOP 678 2,355 13957 7,416 8540 3,053 961 740 294 37,994
2004 Numbers  25.67 209.34 96.02 9398 1824 16.84 451 151 0.59 466.71

Mean W. 27.1 43.2 819 1171 1454 1574 1707 1844 187.1

SOP 695 9,047 7,869 11005 2652 2,651 769 279 111 35,078
2005 Numbers ~ 95.3 969 2033 75.4 46.9 9.3 115 35 14 54351

Mean W. 14.1 54.9 85.6 1216 1483 1627 1763 1783 200.6

SOP 1341 5319 17415 9163 6961 1519 2,028 618 282 44,645
2006 Numbers 73 1041 1156 1142 48.9 55.7 111 10.3 5.2 472.49

corrected Mean W. 16.6 36.9 829 1130 1425 1752 1982 2095 220.0

SOP 121 3847 9584 12907 6,972 9,765 2199 2159 1134 48,688
2007 Numbers 16 1039 90.9 36.9 30.8 12.8 9.4 6.2 2.7 295.2

Mean W. 25.2 65.6 850 1157 1384 159.2 1908 1786 2119

SOP 41 6816 7,723 4269 4265 2035 1802 1114 567 28,632
2008 Numbers 49 1018 711 38.9 135 15.1 7.7 45 13 258.8

Mean W. 19.2 715 91.1 1145 1422 1712 1814 2000 1964 98.0

SOP 94 7281 6472 4456 1917 2590 1,402 900 256 25,368

Data for 1995 to 2001 was revised in 2003.
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Table 3.2.14 WESTERN BALTIC HERRING.
Landings in numbers (mill.), mean weight (g.) and SOP (t)
by age and quarter from. Western Baltic Spring Spawners
(values from the North Sea, see Table 2.2.1-2.2.5)
Division: IV + llla + 22-24 Year: 2008
Division IV Division llla Sub-division 22-24 Total
Quarter W-rings |Numbers |[Mean W. [Numbers |[Mean W. |Numbers |Mean W. |[Numbers [Mean W.
1 0.00 24.00 6.17 32.79 2.89 19.59 9.06 29
2 0.00 56.03 33.24 79.05 14.66 53.94 47.89 71
3 0.00 109.83 17.57 104.66 34.04 84.45 51.61 91
4 0.00 244.00 3.72 131.61 30.39 110.58 34.11 113
l 5 0.00 262.00 4.13 151.98 37.98 147.62 42.11 148
6 0.00 325.00 2.42 192.25 18.39 159.38 20.81 163
7 0.00 267.00 2.49 207.34 5.70 175.27 8.19 185
8+ 0.00 268.50 0.42 196.72 9.59 187.33 10.02 188
Total 0.00 70.16 153.65 223.81
SOP 0 6,851 18,417 25,267
Division IV Division llla Sub-division 22-24 Total
Quarter W-rings |Numbers |Mean W. [Numbers |Mean W. |Numbers |Mean W. |Numbers [Mean W.
1 0.00 67.00 1.62 28.35 6.55 20.71 8.17 22
2 0.06 144.00 7.46 91.69 20.57 49.18 28.09 61
3 0.06 163.00 1.46 105.05 31.57 71.39 33.08 73
4 0.12 166.00 0.57 114.33 24.80 88.21 25.48 89
2 5 0.05 163.00 0.98 133.79 17.97 100.69 19.00 103
6 0.06 189.00 0.31 152.56 12.84 118.55 13.21 120
7 0.13 191.00 0.22 181.12 4.55 132.19 4.90 136
8+ 0.02 210.43 0.12 164.09 5.49 138.37 5.64 139
Total 0.50 12.74 124.34 137.58
SOP 87 1,187 10,281 11,555
Division IV Division llla Sub-division 22-24 Total
Quarter W-rings |Numbers |Mean W. [Numbers |Mean W. |Numbers |Mean W. |[Numbers |[Mean W.
0 0.00 0.00 3.95 15.80 1.22 21.54 5.17 17
1 0.00 71.72 51.84 72.98 17.55 64.29 69.39 71
2 0.01 128.31 20.04 104.17 13.25 86.61 33.30 97
3 0.02 142.52 14,91 124.21 11.43 114.22 26.37 120
4 0.05 159.68 6.93 147.06 7.48 139.04 14.46 143
3 5 0.02 179.86 7.72 182.64 5.70 139.92 13.44 165
6 0.02 199.76 3.77 178.56 2.03 122.97 5.83 159
7 0.05 219.58 1.22 191.79 1.02 171.78 2.29 184
8+ 0.01 228.86 0.57 198.54 0.67 222.02 1.25 211
Total 0.19 110.95 60.37 171.51
SOP 35 11,234 6,021 17,290
Division IV Division llla Sub-division 22-24 Total
Quarter W-rings |Numbers |Mean W. [Numbers |Mean W. |Numbers |Mean W. |[Numbers |[Mean W.
0 0.00 15.02 0.95 33.28 3.49 14.46 4.44 18
1 0.00 56.03 42.14 77.11 21.42 50.27 63.57 68
2 0.00 109.83 10.26 103.60 18.64 76.57 28.90 86
3 0.01 244.00 4.89 122.07 19.13 106.75 24.02 110
4 0.00 262.00 2.09 150.67 12.55 137.43 14.65 139
4 5 0.00 325.00 2.22 184.07 8.82 133.16 11.04 143
6 0.00 267.00 1.14 174.81 3.53 130.12 4.67 141
7 0.00 268.00 0.38 190.31 1.43 149.67 1.81 158
8+ 0.00 271.50 0.16 208.22 1.28 178.33 1.44 182
Total 0.01 64.24 90.29 154.54
SOP 3 5,971 8,397 14,371
Division IV Division llla Sub-division 22-24 Total
Quarter W-rings |Numbers |Mean W. [Numbers |[Mean W. |Numbers |Mean W. |[Numbers [Mean W.
0 0.00 0.00 4.90 19.19 4.71 16.29 9.61 18
T 1 0.00 0.00 101.76 71.54 48.42 49.52 150.19 64
2 0.07 141.82 71.00 91.01 67.12 65.22 138.18 79
0 3 0.09 164.67 38.84 114.37 96.17 88.14 135.09 96
4 0.17 165.72 13.31 141.91 75.22 110.52 88.70 115
t 5 0.08 167.96 15.05 171.25 70.46 133.22 85.59 140
6 0.08 192.17 7.65 181.27 36.80 140.31 44,53 147
a 7 0.18 199.41 4.32 200.07 12.70 156.68 17.20 168
8+ 0.04 215.85 1.27 195.89 17.04 172.24 18.34 174
I Total 0.70 258.10 428.64 687.43
SOP 124 25,243 43,116 68,484
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Table 3.2.15 WESTERN BALTIC HERRING.
Total catch in numbers (mill) of Western Baltic Spring Spawners in
Division llla+North Sea and in Sub-Divisions 22-24 in the years 1992-2008
W-rings 0 1 2 3 4 5 6 7 8+ Total
Year Area

1992 Div.IV+Div.llla  109.1 246.0 321.9 174.0 154.5 78.3 55.8 17.9 85 1056.9
Sub-div. 22-24 36.0 210.7 280.8 190.8 179.5 104.9 84.0 34.8 14.0 1099.5
1993 Div.IV+Div.Illa  161.3 3715 3158 219.0 94.1 59.4 410 21.7 82 11308
Sub-div. 22-24 449 1592 1801 1961 1669 1511 61.8 42.2 16.3 973.7
1994 Div. V+Div.Illa 60.6 1531 2611 2216 1310 77.3 44.4 14.4 8.6 911.6
Sub-div. 22-24 202.6 96.3 103.8 161.0 136.1 90.8 74.0 35.1 24.5 721.6
1995 Div. |V+Div.Illa 50.3 302.5 204.2 97.9 90.9 30.6 21.3 12.0 7.2 816.9
Sub-div. 22-24 4910 1,3582 2339 1289 1040 53.6 38.8 20.9 132 19515
1996 Div.IV+Div.Illa 1662 2281  317.7 75.6 40.4 30.6 12.6 6.7 5.6 883.6
Sub-div. 22-24 49 4108 828 1241 1037 99.5 52.7 24.0 195 917.1
1997 Div. |V+Div.llla 26.0 734 1587 180.1 30.2 14.2 48 18 2.3 491.3
Sub-div. 22-24 350.8 595.2 130.6 96.9 451 29.0 35.1 19.5 21.8 973.2
1998 Div.|V+Div.Illa 36.3 1751 3151 94.5 54.7 11.2 8.7 2.2 2.1 700.0
Sub-div. 22-24 5135 4479 1158 88.3 92.0 34.1 15.0 13.2 12.0 818.4
1999 Div. |V+Div.Illa 413 1903 1557 1223 432 22.2 4.4 3.0 24 584.8
Sub-div. 22-24 528.3 425.8 178.7 123.9 47.1 33.7 11.1 6.5 3.7 830.5
2000 Div.IV+Div.Illa 114.83 318.22 302.10 99.88 50.85 18.76 8.21 1.35 1.40 915.6
Sub-div. 22-24 377 6163 1943 86.7 77.8 53.0 30.1 12.4 93  1079.9
2001 Div.IV+Div.llla 121.7 36.6 2081 1111 321 19.7 9.8 4.2 24 545.6
Sub-div. 22-24 634.6 486.5 280.7 146.8 76.0 48.7 29.3 14.1 4.3 1721.0
2002 Div.|V+Div.llla 69.6 577.7 168.3 134.6 531 12.0 7.5 2.4 2.0 1027.3
Sub-div. 22-24 80.6 814 1136 1867 119.2 45.1 311 11.4 6.3 675.4
2003 Div.|V+Div.Illa 52.1 630 1825 64.0 62.2 20.3 5.9 38 1.6 4555
Sub-div. 22-24 14 63.9 82.3 958 1251 82.2 22.9 13.1 7.0 493.6
2004 Div.1V+Div.llla 25.7 209.3 96.0 94.0 18.2 16.8 4.5 15 0.6 466.7
Sub-div. 22-24 2179 2484 1018 70.8 75.0 74.4 445 13.4 10.4 856.5
2005 Div.|V+Div.llla 95.3 969 203.3 75.4 46.9 9.3 11.5 35 14 5435
Sub-div. 22-24 116 2076 1159 1025 83.5 51.3 54.2 27.8 11.2 665.5
2006 ¢ Div. | V+Div. I1la 73 1041 1156 1142 48.9 55.7 11.1 10.3 52 4725
Sub-div. 22-24 0.6 44.8 72.1 119.0 101.7 43.0 314 22.1 12.2 446.8
2007 Div.|V+Div.llla 1.6 103.9 90.9 36.9 30.8 12.8 9.4 6.2 2.7 295.2
Sub-div. 22-24 9.1 68.2 939 107.0 96.1 52.2 20.8 15.0 12.1 4743
2008 Div.|V+Div.llla 49 1018 711 38.9 135 15.1 7.7 45 13 258.8
Sub-div. 22-24 47 48.4 67.1 96.2 75.2 70.5 36.8 12.7 17.0 428.6

Data for 1995-2001 for the North Sea and Div. lllawas revised in 2003.

¢ values have been corrected in 2007
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Table 3.2.16 WESTERN BALTIC HERRING.
Mean weight (g) and SOP (tons) of Western Baltic Spring Spawners in
Division lla+North Sea and in Sub-Divisions 22-24 in the years 1992-2008
W-rings 0 1 2 3 4 5 6 7 8+ SOP
Year Area

1992 Div. IV+Div. llla 139 44.1 87.0 112.9 136.2 166.3 183.5 194.4 203.6 109,523
Sub-div. 22-24 19.1 23.3 44.8 774 99.2 123.3 152.9 166.2 184.2 84,888
1993 Div. 1 V+Div. llla 15.1 25.9 814 1275 1501 1711 1959 2091  239.0 104,498
Sub-div. 22-24 16.2 24.5 44.5 73.6 94.1 122.4 149.4 168.5 178.7 80,512
1994 Div. |V+Div. llla 20.2 42.6 94.8 122.7 150.3 168.7 194.7 209.9 220.2 106,013
Sub-div. 22-24 129 28.2 54.2 76.4 95.0 117.7 133.6 154.3 1739 66,425
1995 Div. |V4Div. llla 179 415 97.8 138.0 163.1 198.5 207.0 228.8 234.3 76,674
Sub-div. 22-24 9.3 16.3 428 68.3 889 1254 1504 1933 2074 74,157
1996 Div.|V+Div.llla 105 27.6 90.1 134.9 164.9 186.6 204.1 208.5 220.2 64,449
Sub-div. 22-24 12.1 22.9 45.8 74.0 92.1 116.3 120.8 139.0 1825 56,817
1997 Div.1V+Div.llla 19.2 49.7 767 1272 1544 1758 1844 1920 2080 48,075
Sub-div. 22-24 30.4 24.7 58.4 101.0 120.7 155.2 181.3 197.1 208.8 67,513
1998 Div.|V+Div.llla 27.8 51.3 715 108.8 142.6 171.7 194.4 184.2 230.0 55,121
Sub-div. 22-24 13.3 26.3 52.2 78.6 103.0 125.2 150.0 162.1 1795 51911
1999 Div. |V+Div. llla 115 51.0 83.6 114.9 121.2 145.2 169.6 123.8 152.3 47,179
Sub-div. 22-24 11.1 26.9 50.4 81.6 112.0 148.4 151.4 167.8 161.0 50,060
2000 Div. |V+Div.llla 22.6 319 674 1077 1402 1700 1570 1850 2101 56,010
Sub-div. 22-24 16.5 22.2 42.8 80.4 1235 133.2 143.4 155.4 151.4 53,904
2001 Div. | V+Div. Illa 9.0 51.2 76.2 108.9 145.3 171.4 188.2 187.2 203.3 42,079
Sub-div. 22-24 12.9 22.3 46.8 69.0 93.5 150.8 145.1 146.3 153.1 63,724
2002 Div. IV+Div.llla 10.2 20.4 78.2 117.7 143.8 169.8 191.9 198.2 2155 53544
Sub-div. 22-24 10.8 27.3 57.8 817 108.8 132.1 186.6 177.8 157.7 52,647
2003 Div. | V+Div. Illa 13.0 374 76.5 112.7 132.1 140.8 151.9 167.4 158.2 37,075
Sub-div. 22-24 224 25.8 46.4 75.3 95.2 117.2 125.9 157.1 162.6 40,315
2004 Div. |V+Div.llla 271 432 819 1171 1454 1574 1707 1844 1871 35078
Sub-div. 22-24 3.7 14.3 47.4 777 9.4 1255 1504 1658 151.0 41,736
2005 Div. I V+Div. Illa 14.1 54.9 85.6 121.6 148.3 162.7 176.3 178.3 200.6 44,645
Sub-div. 22-24 13.6 14.2 48.3 73.3 89.3 1155 143.6 159.9 170.2 43,725
2006 ¢ Div. | V+Div. I lla 16.6 36.9 82.9 113.0 142.5 175.2 198.2 209.5 220.0 48,688
Sub-div. 22-24 21.2 34.0 56.7 84.0 102.2 125.3 143.9 175.8 1700 41,861
2007 Div. I V+Div. Illa 25.2 65.6 85.0 115.7 138.4 159.2 190.8 178.6 2119 28,632
Sub-div. 22-24 119 27.8 57.3 74.9 106.3 121.3 140.8 162.7 185.5 39,548
2008 Div. | V+Div. Illa 19.2 715 91.1 114.5 142.2 171.2 181.4 200.0 196.4 25,368
Sub-div. 22-24 16.3 495 65.2 88.1 110.5 133.2 140.3 156.7 172.2 43,116

Data for 1995-2001 for the North Seaand Div. lllawas revised in 2003.

¢ val ues have been corrected in 2007
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Table 3.2.17 WESTERN BALTIC HERRING.
Transfers of North Sea autumn spawners from Div. llla to the North Sea

Numbers (*000) and mean weight, SOP in (tonnes) 1992-2008.

W-Rings 0 1 2 3 4 5 6 7 8+ Total
Y ear

1992 Number  2,298.4 1,408.8 220.3 221 104 6.6 29 1.0 0.4 3,970.9

Mean W. 12.3 51.8 84.2 131.4 162.0 1734 185.3 198.4 201.2

SOP 28,159 72,985 18,557 2,907 1,683 1,143 533 200 84 126,251
1993 Number 2,7954 2,032.5 237.6 26.5 77 36 2.7 22 0.7 5,109.0

Mean W. 125 28.6 79.7 1414 132.3 2334 2385 180.6 203.1

SOP 34,003 58,107 18,939 3,749 1,016 850 647 390 133 118,734
1994 Number 481.6 1,086.5 201.4 26.9 6.0 29 16 04 0.2 1,807.5

Mean W. 16.0 42.9 834 110.7 138.3 158.6 184.6 199.1 2139

SOP 7,723 46,630 16,790 2,980 831 460 287 75 37 75,811
1995 Number 1,1445 1,189.2 161.5 133 35 11 0.6 04 0.3 2,514.4

Mean W. 112 39.1 88.3 145.7 165.5 204.5 212.2 236.4 2443

SOP 12,837 46,555 14,267 1,940 573 225 133 86 65 76,680
1996 Number 516.1 961.1 1614 17.0 34 16 0.7 04 0.3 1,661.9

Mean W. 110 234 80.2 126.6 165.0 186.5 216.1 216.3 239.1

SOP 5697 22448 12,947 2,151 565 307 145 77 66 44,403
1997 Number 67.6 305.3 131.7 21.2 17 0.8 0.2 0.1 0.1 528.7

Mean W. 19.3 47.7 68.5 124.4 1715 184.7 188.7 188.7 192.4

SOP 1,304 14,571 9,025 2,643 285 146 40 16 25 28,057
1998 Number 51.3 745.1 1615 26.6 19.2 3.0 31 12 0.5 1,011.6

Mean W. 27.4 56.4 79.8 117.8 162.9 179.7 197.2 178.9 226.3

SOP 1409 41,994 12,896 3,137 3,136 547 608 211 108 64,045
1999 Number 598.8 303.0 148.6 47.2 134 6.2 12 0.5 0.5 1,1194

Mean W. 104 50.5 87.7 113.7 137.4 156.5 188.1 187.3 198.8

SOP 6,255 15,297 13,037 5,369 1,841 974 230 90 92 43,186
2000 Number 235.3 984.3 116.0 21.9 229 75 33 0.6 0.1 1,391.8

Mean W. 213 285 76.1 108.8 163.1 190.3 183.9 189.4 200.2

SOP 5,005 28,012 8,825 2,377 3,731 1,436 601 114 13 50,115
2001 Number 807.8 563.6 150.0 17.2 14 0.3 0.5 0.0 0.0 1,540.8

Mean W. 8.7 494 75.3 108.2 130.1 147.1 219.1 175.8 198.1

SOP 7,029 27,849 11,300 1,856 177 43 109 8 5 48,376
2002 Number 4785 362.6 56.7 5.6 0.7 0.2 0.1 0.0 0.0 904.5

Mean W. 12.2 38.0 100.6 1215 142.7 160.9 178.7 1774 218.6

SOP 5,859 13,790 5,705 684 106 26 21 8 5 26,205
2003 Number 21.6 445.0 182.3 13.0 16.2 18 11 12 0.2 682.4

Mean W. 20.5 33.7 67.0 123.2 150.3 163.5 190.2 214.6 186.8

SOP 442 14992 12,219 1,606 2,436 293 213 264 33 32,498
2004 Number 884 70.9 179.9 20.7 6.0 9.7 18 20 0.9 380.4

Mean W. 225 55.3 70.2 120.6 140.9 151.7 170.6 186.6 1785

SOP 1,993 3,921 12,638 2,498 851 1,479 312 367 154 24,214
2005 Number 96.4 307.5 159.2 16.2 54 24 23 05 0.2 589.9

Mean W. 16.5 50.5 71.0 105.9 154.6 1735 184.5 200.2 208.9

SOP 1595 15527 11,304 1,712 828 412 420 95 34 31,927
2006 Number 35.1 150.1 50.2 10.2 3.3 33 0.6 0.4 0.2 253.3

Mean W. 14.3 535 79.2 117.6 140.2 185.5 190.4 215.6 206.9

SOP 503 8,035 3,975 1,200 456 620 107 81 37 15,015
2007 Number 67.7 189.3 76.9 21 0.4 14 0.3 0.6 0.0 338.7

Mean W. 26.7 62.6 71.1 108.1 124.4 1517 183.7 174.7 153.8

SOP 1,807 11,857 5,464 224 55 219 48 110 3 19,788
2008 Number 85.7 86.6 72.0 19 0.3 0.1 0.1 0.3 0.1 247.0

Mean W. 16.2 57.6 86.4 109.1 138.7 167.7 175.4 203.1 197.7

SOP 1,386 4,986 6,222 205 35 25 10 67 13 12,949

Correctionsfor the years 1991-1998 was made in WG2001, but are NOT included in the North Sea assessment.
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Table3.3.1 WESTERN BALTIC HERRING. German Acoustic survey (Ger AS) on the Spring Spawning
Herring in Sub-divisions 21 (Southern Kattegat, 41G0-42G2) - 24 in autumn 1993-2008 (September/October).
Year 1993 1994 1995 1996 1997 1998 1999 2000 2001* 2002** 2003 2004 2005 2006 2007 2008
Numbersin millions
W-rings
0 893 5475 5108 1,833 2,859 2490 5994 1,009 2478 4,103 3,777 2,555 3,055 4,159 2,591 2,150
1 492 416 1675 1439 1955 801 1,339 1430 1,126 838 1,238 969 753 950 560 393
2 437 884 329 500 738 679 287 454 1227 421 223 592 640 274 278 214
3 530 560 358 434 395 394 233 329 845 575 217 346 401 376 149 209
4 403 444 3B4 295 162 237 156 202 367 341 260 163 192 353 136 150
5 125 189 254 306 119 100 52 79 132 64 97 143 105 183 88 166
6 55 60 127 119 99 51 8 39 86 25 38 79 90 131 25 102
7 28 24 46 47 33 24 1 6 20 10 9 23 26 85 23 42
8+ 13 2 27 19 48 9 2 4 10 13 10 12 17 30 11 19
Total 2,976 8,053 8,277 5,083 6,409 4,785 8,072 3551 6,290 6,389 5869 4,882 5279 6542 3,860 3,445
3+group 1,154 1279 1,166 1220 856 815 452 658 1459 1,028 631 766 830 1,159 432 688
Biomass (‘000 tonnnes)
W-rings
0 128 669 585 166 285 238 718 138 312 382 339 231 331 439 258 248
1 195 145 586 466 764 399 511 575 482 342 448 359 301 388 230 177
2 217 410 209 291 435 501 220 284 759 300 161 345 486 197 208 125
3 338 407 301 310 359 353 275 277 772 568 220 277 362 359 126 177
4 257 430 401 212 223 280 167 241 380 404 342 184 227 374 125 143
5 127 242 273 371 167 114 6.8 93 185 90 146 173 144 272 89 168
6 71 123 149 161 140 6.2 0.9 56 133 35 57 122 145 199 29 8.8
7 23 53 9.3 6.1 53 3.7 0.3 12 39 11 13 34 52 146 26 35
8+ 1.8 0.6 6.6 29 106 2.2 0.5 0.8 2.1 1.9 1.6 2.0 3.6 6.5 1.9 2.0
Total 137.3 2485 266.3 206.8 253.3 200.5 1975 1684 308.1 2150 1742 1746 2083 2439 111.0 118.0
3+group 833 1262 1282 1144 1049 868 526 687 1529 1126 794 811 965 1415 414 63.0
Mean weight (g)
W-rings
0 143 122 115 9.0 100 95 120 137 126 9.3 9.0 90 108 105 100 115
1 397 348 350 324 391 498 382 402 428 408 362 370 400 408 410 450
2 497 464 637 494 589 738 766 626 618 711 723 583 760 719 748 584
3 639 728 841 715 911 895 1182 843 914 987 1013 801 902 953 846 847
4 636 970 1133 717 1372 1184 1069 1194 1034 1183 1312 1126 1183 1062 920 955
5 1014 127.7 107.6 121.6 1408 1141 130.3 117.3 1404 1418 150.2 121.0 136.7 1489 1009 100.7
6 127.7 2039 117.7 1346 141.0 120.8 106.6 1455 1548 1426 150.2 154.7 161.3 151.7 1168 86.5
7 810 2252 1996 1299 160.2 1572 2379 2045 1985 1109 156.6 151.0 201.8 1715 109.3 834
8+ 137.7 269.1 2412 1549 2223 2326 2185 180.7 217.0 1426 1633 169.2 2134 2139 1760 1033
Total 461 309 322 407 395 419 245 474 490 336 297 358 395 373 287 343

“incl. mean for Sub-division 23, which was not covered by RV SOLEA

""incl. mean for Sub-division 21, which was not covered by RV SOLEA
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Table3.3.2 WESTERN BALTIC HERRING. Herring acoustic survey (HERAS) on the Spring
Spawning Herring in the North Sea/Division I11ain 1991-2007 (July).
Year 1991 1992* 1993* 1994* 1995* 1996* 1997 1998 1999** 2000 2001 2002 2003 2004 2005 2006 2007 2008
Numbers in millions
W-rings
0 3853 372 964 112
1 277 103 5 2199 1,001 128 138 1,367 1509 66 3,346 1833 1,669 2,687 2,08l 3918 5,852
2 1864 2,092 2,768 413 1,887 1,005 715 1682 1,143 1,891 641 1577 1110 930 1,342 2,217 3621 1,160
3 1927 1,799 1274 935 1,022 247 787 901 523 674 452 1393 395 726 464 1,780 933 843
4 86 1593 598 501 1270 141 166 282 135 364 153 524 323 307 201 490 499 333
5 350 556 434 239 255 119 67 111 28 186 96 88 103 184 103 180 154 274
6 88 197 154 186 174 37 69 51 3 56 38 40 25 72 84 27 34 176
7 72 122 63 62 39 20 80 31 2 7 23 18 12 22 37 10 26 45
8+ 10 20 13 34 21 13 77 53 1 10 12 17 5 18 21 0.1 14 44
Total 5177 10,509 5779 3,339 6,867 2,673 2,088 3,248 3,201 4,696 1481 7,002 3,807 3926 4939 6,786 9,199 8,839
3+group 5177 4,287 2536 1,957 2,781 577 1245 1428 691 1,295 774 2,079 864 1,328 910 2487 1,660 1715
Biomass (‘000 tonnnes)
W-rings
0 34.3 1 87
1 26.8 7 04 774 529 47 71 748 614 35 1372 790 63.9 1059 1126 1932 2844
2 1771 169.0 139 332 1089 870 522 1361 101.6 1381 558 1072 915 756 100.1 160.5 273.4  100.9
3 2197 2063 112 1147 1026 276 810 848 595 688 512 1269 414 894 466 1586 909 101.8
4 1160 2047 69 767 1455 179 215 352 147 453 215 559 417 415 289 563 59.6  47.1
5 511 83.3 65 418 339 178 98 131 34 251 179 128 139 293 165 23.7 185 453
6 190 36.6 26 381 274 58 98 69 05 100 69 74 42 117 149 41 46 309
7 130 24.4 16 131 67 33 149 48 03 14 47 35 20 41 75 16 26 9.4
8+ 20 5.0 2 78 38 27 136 90 01 13 27 31 09 32 49 002 194 865
Total 597.9  756.1 436.5 325.8 506.2 215.1 207.5 297.0 254.9 3514 164.2 454.0 2745 318.8 3253 517.5 6447 628.5
3+group 4209 560.3 291.0 2923 319.9 752 1506 153.7 785 151.9 1049 2096 104.0 179.3 119.3 2444 178.2 2432
Mean weight (g)
W-rings
0 89 40 90 6.3
1 96.8 663 800 352 485 369 519 547 407 540 410 431 383 394 541 493 486
2 950 808 50.1 803 577 866 730 809 889 731 870 680 825 813 746 724 755  87.0
3 1140 1147 879 1227 1004 1119 1030 941 1138 1022 1132 911 1049 123.2 1005 89.1 97.4 12038
4 1340 1285 1162 1530 1146 1268 1296 1247 109.1 1244 1405 106.6 1288 1352 1437 1148 1195 1414
5 1460 1498 1499 1751 1329 1494 1450 1187 1200 1354 1852 1458 1342 159.4 160.9 131.6 1200 1655
6 2160 1857 169.6 2050 157.2 157.3 1431 1358 179.9 179.2 182.6 1865 1654 1629 177.7 1532 136.6 1756
7 1810 199.7 2569 2120 1729 166.8 1856 1564 179.9 208.8 206.3 198.7 167.2 191.6 202.3 169.2 1015 2085
8+ 2000 2520 164.2 230.3 183.1 2129 178.0 168.0 1817 1352 2269 1834 170.3 178.0 229.2 178.0 138.3 196.7
Total 115.6 1239 758 100.2 737 805 994 914 785 748 1109 648 721 812 659 763 701 711

* revised in 1997

**the survey only covered the Skagerrak area by Norway. Additional estimates for the Kattegat area were added

(see ICES 2000/ACFM:10, Table 3.5.8)
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Table 3.3.3WESTERN BALTIC HERRING.
N20 Larval Abundance I ndex.
Estimation of 0-Group herring reaching 20 mm in
length in Greifswalder Bodden and adjacent waters
(March/April to June).

Year N20
(millions)

1992 1,060
1993 3,044
1994 12,515
1995 7,930
1996 21,012
1997 4,872
1998 16,743
1999 20,364
2000 3,026
2001 4,845
2002 11,324
2003 5,507
2004 5,640
2005 3,887
2006 3,774
2007 1,900

2008 1,600
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TABLE 3.6.1 WBSS HERRING. CATCH IN NUMBER

Units : thousands
year
age 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
118958 145090 206102 263202 541302 171144 376795 549774 569599 152581
825969 456707 530707 249398 1660683 638877 668616 623072 616124 934545
541246 602624 495950 364980 438136 400585 289336 430903 334339 496396
564430 364864 415108 382650 226810 199681 276919 182860 246212 186615
279767 333993 260950 267033 194870 144155 75283 146685 90259 128625
177486 183200 210497 168142 84123 130086 43119 45322 55919 71727
46487 139835 102768 118416 60096 65274 39916 23759 15481 38262
13241 52660 63922 49504 32878 30705 21211 15400 9478 13777
4933 22574 24535 33088 20459 25111 24134 14112 6084 10689
year
2001 2002 2003 2004 2005 2006 2007 2008
756285 150271 53489 243554 106906 7946 10721 9610
523163 659130 126876 457754 305171 148909 172044 150188
488816 281840 264855 197812 319225 187674 184735 138181
257837 321311 161251 164766 177833 233214 143904 135093
108097 172285 189432 93214 130394 150654 126861 88702
68376 57160 103648 91242 60639 98751 64996 85592
39092 38532 29117 48957 65695 42459 30199 44530
18307 13842 17452 14876 31231 32418 21256 17195
6687 8329 8819 11013 12620 17312 14759 18343
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Q
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TABLE 3.6.2 WBSS HERRING. WEIGHTS AT AGE IN THE CATCH

Units : kg
year

age 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
0 0.0296 0.0152 0.0154 0.0146 0.0101 0.0106 0.0296 0.0143 0.0111 0.0211
1 0.0348 0.0345 0.0254 0.0370 0.0209 0.0246 0.0275 0.0333 0.0343 0.0255
2 0.0669 0.0673 0.0680 0.0833 0.0684 0.0809 0.0684 0.0663 0.0658 0.0578
3 0.0949 0.0944 0.1020 0.1032 0.0984 0.0970 0.1181 0.0942 0.0981 0.0950
4 0.1234 0.1163 0.1143 0.1221 0.1235 0.1125 0.1342 0.1178 0.1164 0.1301
5 0.1390 0.1417 0.1361 0.1411 0.1520 0.1328 0.1620 0.1367 0.1471 0.1428
6 0.1556 0.1651 0.1679 0.1565 0.1704 0.1369 0.1817 0.1663 0.1566 0.1463
7 0.1709 0.1758 0.1823 0.1705 0.2063 0.1542 0.1967 0.1652 0.1538 0.1583
8 0.1826 0.1915 0.1989 0.1860 0.2170 0.1910 0.2087 0.1870 0.1576 0.1591
year

age 2001 2002 2003 2004 2005 2006 2007 2008
0 0.0123 0.0105 0.0132 0.00618 0.0140 0.0170 0.0139 0.0178
1 0.0243 0.0213 0.0315 0.02754 0.0272 0.0360 0.0506 0.0644
2 0.0593 0.0700 0.0671 0.06419 0.0721 0.0728 0.0709 0.0785
3 0.0862 0.0968 0.0907 0.10017 0.0938 0.0982 0.0854 0.0957
4 0.1089 0.1196 0.1079 0.10596 0.1106 0.1153 0.1141 0.1153
5 0.1567 0.1400 0.1223 0.13139 0.1228 0.1535 0.1288 0.1399
6 0.1560 0.1876 0.1319 0.15228 0.1493 0.1581 0.1564 0. 1474
7 0.1556 0.1814 0.1603 0.16768 0.1619 0.1865 0.1673 0. 1680
8 0.1713 0.1717 0.1625 0.15295 0.1736 0.1848 0.1903 0.1739
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TABLE 3.6.3 WBSS HERRING. WEIGHTS AT AGE IN THE STOCK

Units : kg
year

age 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
0 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
1 0.0308 0.0203 0.0156 0.0186 0.0131 0.0181 0.0131 0.0221 0.0211 0.0140
2 0.0528 0.0451 0.0402 0.0529 0.0459 0.0546 0.0515 0.0558 0.0567 0.0431
3 0.0787 0.0818 0.0967 0.0836 0.0708 0.0905 0.1063 0.0829 0.0871 0.0837
4 0.1041 0.1075 0.1079 0.1077 0.1327 0.1170 0.1333 0.1128 0.1081 0.1250
5 0.1245 0.1313 0.1409 0.1392 0.1674 0.1197 0.1662 0.1338 0.1480 0.1436
6 0.1449 0.1593 0.1671 0.1566 0.1892 0.1538 0.1943 0.1678 0.1601 0.1629
7 0.1594 0.1710 0.1827 0.1768 0.2097 0.1467 0.2089 0.1683 0.1439 0.1650
8 0.1640 0.1869 0.1891 0.2028 0.2338 0.1280 0.2263 0.1843 0.1504 0.1831
year

age 2001 2002 2003 2004 2005 2006 2007 2008
0 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 O.0001 0.0001
1 0.0169 0.0164 0.0144 0.0131 0.0126 0.0185 0.0150 0.0290
2 0.0509 0.0637 0.0445 0.0456 0.0514 0.0621 0.0550 0.0710
3 0.0783 0.0905 0.0793 0.0811 0.0800 0.0953 0.0800 0.0910
4 0.1159 0.1239 0.1051 0.1092 0.1066 0.1174 0.1140 0.1130
5 0.1690 0.1736 0.1268 0.1440 0.1322 0.1659 0.1430 0.1480
6 0.1763 0.1983 0.1506 0.1628 0.1573 0.1710 0.1710 0.1630
7 0.1681 0.1980 0.1729 0.1932 0.1677 0.1858 0.1750 0.1850
8 0.1805 0.2036 0.1847 0.2076 0.1820 0.1871 0.1880 0.1880

TABLE 3.6.4 WBSS HERRING. NATURAL MORTALITY

Units : NA
year
age 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2
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TABLE 3.6.5 WBSS HERRING. PROPORTION MATURE

Units : NA

0 0.00 00 00 00 00 00 0.00 0.00 00 00 00 00 00 0.00 0.00
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
30.750.750.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
4 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
51.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 21.00 1.00 1.00 1.00 1.00 1.00 1.00
7 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
year

age 2006 2007 2008
0 0.00 0.00 0.00
1 0.00 0.00 0.00
2 0.20 0.20 0.20
30.750.75 0.75
4 0.90 0.90 0.90
5 1.00 1.00 1.00
6 1.00 1.00 1.00
7 1.00 1.00 1.00
8 1.00 1.00 1.00

TABLE 3.6.6 WBSS HERRING. FRACTION OF HARVEST BEFORE SPAWNING

Units : NA
year

age 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
0 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.2

0.1 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1

2 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.2
3 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.1
4 0.1 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1
5 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.2
6 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.2
7 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1
8 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.2
year

age 2006 2007 2008
0 0.1 0.1 0.1

0.1 0.1 0.1

2 0.1 0.1 0.1
3 0.1 0.1 0.1
4 0.1 0.1 0.1
5 0.1 0.1 0.1
6 0.1 0.1 0.1
7 0.1 0.1 0.1
8 0.1 0.1 0.1
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TABLE 3.6.7 WBSS HERRING. FRACTION OF NATURAL MORTALITY BEFORE SPAWNING

Units : NA

0 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
1 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
2 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
3 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
4 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
5 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
6 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
7 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
8 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
year

age 2006 2007 2008
0 0.25 0.25 0.25
1 0.25 0.25 0.25
2 0.25 0.25 0.25
3 0.25 0.25 0.25
4 0.25 0.25 0.25
5 0.25 0.25 0. 25
6 0.25 0.25 0.25
7 0.25 0.25 0.25
