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Norwegian springpawning herring in Northeast
Atlantic and Arctic Ocean

4.1 ICES advice in 2025

ICES advised that when the long-term management strategy agreed by the European Union, the
Faroe Islands, Iceland, Norway, UK and the Russian Federation is applied, catches in 2026 should
be no more than 533 914 tonnes. The advice for 2026 was 33% higheha&n that for 2025.

4.2 The fishery in 2025

4.2.1  Description and development of the fisheries

The distribution of the Norwegian spring -spawning herring (NSSH) fishery in 2025 for all coun-

tries by ICES rectangles is shown in Figure 4.2.1.1. The catches by ICES statistical rectangle and

quarter are seen in Figure 4.2.1.2. The 2025 herring fishing paern was similar to recent years.
The fishery began in January on the Norwegian shelf and focused on overwintering, pre -spawn-
ing, spawning and post -spawning fish (Figure 4.2.1.2, quarter 1). Fisheries in the first quarter are
now more focused on the shelf area compared to previous years and consist of 27.5% of the fish-
ery. In the second quarter, the fishery was insignificant (Figure 4.2.1.2, quarter 2). In summer, the
fishery moved into mainly Icelandic and International waters and in early autumn started in the
overwintering area off Lofoten (Figure 4.2.1.2, quarter 3). In autumn and winter, the fishery con-
tinued in Icelandic waters and the overwintering areas in the fjords and oceanic regions off Lo-
foten, while in international waters it shifted further south, extending into  Faroese waters (Figure
4.2.1.2, quarter 4). Nearly %% of the catches were taken in the fourth quarter. Catches of Norwe-
gian spring-spawning herring inside the NEAFC regulatory area was estimated by the working
group to be 18 946 tonnes in 2024, which represents 4.5 % of the total catch.

4.3 Stock description and management units

4.3.1  Stock description

A description of the stock is given in the Stock Annex.

4.3.2  Changes in migration

Generally, it is not clear what drives the variability in migration of the stock, but the biomass
and production of zooplankton are likely factors, as well as feeding competition with other pe-
lagic fish species €.g.mackerel and to a lesser extent blue whiting) and oceanographic conditions
(e.g.limitations due to cold areas). Besides environmental factors, the age distribution in the stock
will also influence the migration. Changes in the migration pattern of NSSH, as well as that of
other herring stocks, are often linked to large year classes @atering the stock initiating a different
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migration pattern, which subsequent year classes will follow. This pattern does not appear to be
prevalent for NSS herring during the feeding season, where changes in distribution occur for all
age-classes simultaneously (Eliasenet al.2021). In 2017/2018 there was a shift in wintering areas.
While wintering was observed in fjords west of Tromsg (Norway) for several years, the 2013
year-class wintered in fjords farther north (Kvaenangen) since 2017/2018 while the older fish
seemed to have an oceanic wintering area. The Kvaenangen area has been an important wintering
area for the 2013 and younger year classes up till the most recent winter (2025/2026). The oldest
and largest fish move farthest south and west during feeding.

The large 2016 yearclass still makes up a significant proportion of the adult stock. The distribu-
tion of the 2016 yearclass in the feeding area in 2026 as observed in the ecosystem surveys in
May and July appeared to be primarily distributed in the weste rn part of the Norwegian Sea.
However, in 2026 herring from the 2021 and 2022 year classes were observed in significant
amounts in the northeastern part of the Norwegian Sea and along the Norwegian coast in the
ecosystem surveys (IESNS and IESSNS)

The spawning areas have changed in recent years such that the traditional spawning along Magre
and mid Norway has been abandoned, with almost all spawning occurring from Lofoten and
northwards outside Troms (Norway). This is linked to the large 2016 year cl ass leading the out-
numbered older fish northwards (Slotte et al.2025) rather than the usual patternseen in the past
with younger fish following the older fish south to the main spawning areas.

4.4 Input data

44.1 Catch data

Catches in tonnes by ICES division, ICES rectangle and quarter in 2025 were available from Den-
mark, Faroe Islands, Germany, Greenland, Iceland, Poland, The Netherlands, Norway, United
Kingdom and Russia. The total working group catch in 2025 was 419 205 tones (Table 4.4.1.1)
compared to the ICESrecommended catch of a maximum of 401 794 tonnes. The majority of the
catches (83%) were taken in division 2.a as in previous years. Age samples were not provided by
Greenland, The Netherlands or Poland. Sampled catches accounted for 98 % of the total catches,
which is on the same level as last year. Thecatch and sampling levels of catches in 2025 in total,
by country and by ICES division are shown in Tables 4.4.1.2, 4.4.1.3 and 4.4.1.4nterCatch was
used to calculate total catch in numbers at age and mean weight at age representing the total
catch. Age compositions for strata without sampling information were allocated from sampled
strata in the same ICES division and quarter. This year Russian age sample information and catch
by quarter and ICES division and ICES rectangle for 2025 were officially delivered to Faroe Ma-
rine Research Institute, and ICES decided to use this information.

4472 Discards

In 2008, the Working Group noted that in this fishery an unaccounted mortality caused by fishing
operations and underreporting probably exists (ICES, 2008). It has not been possible to assess the
magnitude of these extra removals from the stock, and considering the large catches taken after
the recovery of the stock, the relative importance of such additional mortality is probably low.
Therefore, no extra mortality to account for these factors has been added since 1994. In previous
years, when the stock andthe quotas were much smaller, an estimated number of fish was added
to the catches.

The Working Group has not had access to comprehensive data to estimate discards of herring.
Although discarding may occur on this stock, it is considered to be low and a minor problem for

ICE
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the assessment. This is confirmed by estimates from sampling programmes carried out by some
EU countries in the Data Collection Framework. Estimates of discarding in 2008 and 2009 of
about 2% in weight were provided for the trawl fishery carried out by the Netherlands. In 2010
and 2012, this métierwas sampled by Germany. No discarding of herring was observed (0%) in
either of the two years. An investigation on fisheries induced mortality carried out by IMR with
EU partners on fisheries induced and unreported mortality in mackerel and herring fisher ies in
the North Sea concluded with an estimated level of discarding at around 3%.

To provide information on unaccounted mortality caused by fishing operations in the Norwe-
gian fishery, Ipsos Public Affairs, in cooperation with IMR and the fishing industry, conducted

a survey in January/February 2016. The survey was done by phoning skippers and interviewing
them. A total of 146 herring skippers participated in the survey, 31 skippers representing the
bigger vessel group and 115 skippers representing the smaller vessel group. The data provided
an indication that there have been periods of increased occurrence of net bursting. This was seen
especially in the period 2007 2010. There was, however, no trend in the size of catches where
bursting has occurred.

When it comes to slipping, the data showed a steady increase in the percentage that has slipped
herring from 20044 2012, and then a significant decline in recent years. The variations in the pro-
portion that have slipped herring were largely driven by the sk ippers on smaller coastal purse-

seiners. Average size of purseseine hauls slipped seems to be relatively steady over the period.
However, the average size of net hauls slipped was lowest in the recent period.

4.4.3  Age composition of the catch

The estimated catchat-age in numbers by year are shown in Table 4.4.3.1. In 2025, catches were
dominated by the 2016 year-class which comprised around 42% of the catch (in numbers). Catch
curves were made based on the international catch-at-age (Figure 44.3.1). For compatrison, lines
corresponding to Z=0.3 are drawn in the background. The strong year classes generally show a
consistent decline in catch number by cohort, indicating a reasonably good quality of the catch-
at-age data.

4.4.4  Weightat-age in catch and in the stock

Trends in weight -at-age in the catch are presented in Figure 4.4.4.1 and Table 4.4.4.1. The mean
weights at age for most of the age groups generally increased in 20162013 but levelled off
around 2014. Since around 2015 the weightat-age have decreased formost agest earlier for the
younger ages than for the older ages. A similar pattern is observed in weight -at-age in the stock
(Figure 4.4.4.2 and Table 4.4.4.2). The mean weighat-age in the stock was based on the survey
in the wintering area until 2008. Since then, the mean weightat-age in the stock was derived
from samples taken in the fishery in the same area and at the same time as the wintering surveys
were conducted in.

4.45  Maturity -at-age

In 2010 the method for estimating maturity -at-age in the stock assessment of NSSH was changed

EEUI EwOOwWPOUOWEODTI wEawUT T w?2pOUOUT OxwOOwl UUDOEUDP OO w(
UxEPODPOT wil UUPOT »wp6*' $1, 30w("$20wl YhwWwEMBEL3T 1T woi 01
in 2010 (ICES, 2010b) is based on work by Engelharet al (2003) and Engelhard and Heino (2004).

They developed a method to back-calculate age-at-maturity for individual herring based on scale

measurements and used this to construct maturity ogives for the year classes 19301992.
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The NSSH has irregular recruitment pattern with a few large year classes dominating in the stock
when it is on a high level. Most of the year classes are, however, relatively small and referred to

WKHERMAT and WGWIDE considered the dataset derived by back calculation as a suitable
candidate for use in the assessment because it is conceived in a consistent way over the whole
period and can meet standards required in a quality -controlled process. However, the back-cal-
culation estimates cannot be used for the most recent years since all year classes have to be fully
matured before the calculation can be made. Therefore, assumptions have tobe made for the
recent year classes. For recent year classes, WGWIDE (ICES, 2010b) decided to use average back

age 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

normal 0 0 0 0 0.4 0.8 1 1 1 1 1 1 1 1 1 1
year
class

strong O 0 0 0 0.1 06 0.9 1 1 1 1 1 1 1 1 1

year
class

UUUOT EwYEOUI UwUT OUOEWET wUl xOEE]l EwWEaAawEEEOI1 EEOEUOEUI

year where updated values are available. In 2025 the year 2020 was not updated with backcal-

culated values due to data format problems at IMR. Therefore in 2026, both 2020 and 2021 was

updated. Assumed (old) and updated values for these two years are shown in figure 4.4.5.1. The

2016, 2021 and 2022 yeatlasses were considered to bestrong year-classes by the working group

based on the assessment estimate of recruitment, where several survey indices of these year

classes are included.The resulting maturity ogives used in the present assessment are presented

in Table 4.4.5.1.

4.4.6  Natural mortality

was used for age 2. These levels of natural mortality are in accordance with previous yearsand
their justification is provided in the stock annex. Information about deviations from these levels
in the time -series,e.g.due to diseases, are also provided in the stock annex.

4.4.7 Indices of abundance

This section describes the four surveys used in the assessment, three acoustic trawl surveys and
one time series of indices based in RFID markrecapture data.

4.47.1 Survey data
The surveys used in the assessment are described in the stock annex:

1. The International Ecosystem Survey in the Nordic Seas (IESNS) in May. This survey co-
vers the entire stock during its migration on the feeding grounds, the adults in the



ICES | WGWIDE 2026 [ 191

Norwegian Sea and adjacent waters (IESNS in the Norwegian Sea) and the juveniles in
the Barents Sea (IESNS in the Barents Sea). The data from these two areas are treated at
separate time series in the assessment.

2. The Norwegian acoustic survey on the spawning grounds in February (NASF).

3. The Norwegian and Russian Barents Sea ecosystem surveys in AugustOctober (BESS)
which measure abundance of juveniles.

The cruise reports from the IESNS (WD11) and NASF (WDOQ7) in 2026 are available as working
documents to this report. NASF (Figure 4.4.7.2) and IESNS in the Norwegian Sea (Figure 4.4.7.1)
were both carried out successfully in 2026. The cruise report from BESS in 2025 will soon be made
available on www.hi.no .

The abundance estimates from the spawning survey are shown in Table 4.4.7.1; from IESNS in
the Barents Sea in Table 4.4.7.2, IESNS in the Norwegian Sea in Table 4.4.7.3

and BESS in Table 4.4.7.4.

Bootstrap mean values as point estimates of abundance are used from the IESNS, the spawning
survey and BESS which was decided at the last benchmark assessmeriCES 202%).

Log abundance estimates by cohort were made for the spawning survey (Figure 4.4.73) and
IESNS in the Norwegian Sea (Figure 4.4.74). As in the catch curves from the catch at age data,
the strong year classes seem to decrease consistently by age.

4.4.7.2. Tagging data

In the last benchmark assessment (CES 202%) it was agreed to use tagbased abundance indices
at age 312+ for NSSH from the years 2017 onwards. A full description of data collection and
estimation is given in WDO02. In short, NSSH is tagged with RFID -tags in northern Norwegian
fiords during winterin g November-December (Figure 4.4.75), and catches are scanned (Figure
4.4.76) for recaptures (Figure 4.4.77) at factories with RFID-antenna systemsin Norway and
Iceland. Approximately 50% of total catch is scanned. Estimates used as input to the stock as-
sessment (Figure 4.4.7) are means from bootstraps with 1000 iterations based on numbers re-
leased (R) of an age in a release year, and numbers scanned (Nscan) and recaptured (r) of the
same year class in YearsOut = & after release using the Lincoln Petersen model (N = R * Nsca
/ r). The estimates come with CVs based on the uncertainty in both R, Nscan and r (Figure
4.4.79), which are used in the internal weighting of data sources in the SAM assessment.

4.4.8 Sampling error in catches and surveys

Sampling errors for Norwegian catch -at-age for the years 20162021 is estimated using ECA (Sal-
thaug and Aanes 2015, Hirstet al.2012), and 20222025 used probabilistic survey method (Otterd
et al. 2023). Using the Taylor function (Aanes 2016a) to model the sampling variance of the
catches yields and using this function to impute missing sampling variances for catch -at-age
yields relative standard errors shown in Table 4.4.8.1. It is assumed that the relative standard
errors in the total catches are equal to the Norwegian catches (which comprise ~60% of the total
catches). Sampling errors for survey indices are estimated using StoX fttp://www.imr.no/for-
skning/prosjekter/stox/nb -no) and Johnsenet al (2019). The resultant relative standard errors are
given in Tables 4.4.8.24.4.8.5.
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4.4.9 Information from the fishing industry

No information was made available to the working group.

4.5 Stock assessment

The first benchmark of the NSSH assessment took place in 2008 with the assessment tool TA-
SACS selected as the standard assessment tool for the stock. A second benchmark took place in
2016 (WKPELA - ICES, 2016a) where three assessment models were exploredTASACS, XSAM
and one separable model. WKPELA accepted XSAM as the standard assessment tool for the
NSSH. During the WGWIDE meeting in 2023, it was agreed to recommend using the SAM soft-
ware with the same model and configuration as the XSAM software for WG WIDE 2024 and on-
wards. The reason was that the XSAM software is no longer maintained and will fail to compute

if upgrading the R software or R packages. Since WGWIDE 2024, the software SAM has been
used as the assessment model (Nielsen and Berg 2014). Dung the benchmark WKBMACNSSH

in 2025, it was decided to continue with SAM but with different configurations and data output.

451 SAM final assessment 2026

The 2026 SAM assessment was performed with the same model options as what was defined
during WKBMACNSSH in 2025. A permission for using the recalculated index of abundance for
the BESS survey was not received for WGWIDE 2025, the historical data was used instad as
unweighted indices; however, the permission was received for WGWIDE 2026 resulting into
changing the data back to benchmark decision. All other input data were weighted by the stand-
ard (Tables 4.4.8.14.4.8.5). Additional details on the assessment s#ings are given in the Stock
Annex.

The parameter estimates from the 2026 assessment are shown in Table 4.5.1.1 and in Figure
4.5.1.1, and is compared with the 2025 assessment. Larger discrepancies are seen for the param-
eter indicating the observation variance of the BESS survey. As describ& above, this change is
due to the removal of the weight of the data in 2025; hence, the perception of the observation
variance has changed.For the rest of the parameters, smaller changes have been observed. The
resulting estimated selection pattern is gradual (Figure 4.5.1.2) and in line with the current
knowledge about the fishery.

The weights each datum is given in the model fit are proportional to the empirical weights de-
rived from sampling variances (Tables 4.4.8.1 4.4.8.4) which shows that the strong year classes
in general are given larger weight to the model than weaker year classes (Figure 4.5.1.3).

In one step ahead observation residual it has been seen some diagonal trends, which show some
correlation between year classes. This is also the case for the IESNS survey anthe NASF (new)
survey (Figure 4.5.14). The QQ-plots for the standardized residuals show that the distributional
assumptions on the observation errors are adequate, except for the IESNS recruitment index and
the BESS that has residuals that is outside a normal distribution (Figure 4.5.1.5) The process
residual (Figure 4.5.1.6) and its QQplot (Figure 4.5.1.7) also indicates some slight deviation from
a normal distribution.

The retrospective run for this model shows estimates within the estimated levels of precision
P%DT UUIl wK8k 8B NAOWEOEwWI EUWEWUTI EUOOEEOCawOObPw, 01 6z UwU
1999; Brooks and Legault 2016).
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Figure 4.5.1.10 illustrates the conflict between surveys. For the IESNS, that is now the longest
time-series for age 312+, alters the perception of the cohort size and thus the SSB for the whole
assessment period. The RFID time series has largest influene of the size of the 2016 cohort and
a smaller reduction of the 2021 cohort, thus removing this will change the perception in the SSB
the latest years. The other surveysdo not have any notably conflict.

The final 2026 assessment results are shown in Figure 4.5.1.11. The estimate of fishing mortality
for 2019 to 2025is rather high, except for 2024 as a response to the high catch in the last years
with a point estimate from ~0.148 to ~0.219 with the peak value in 2020. The spawning stock
shows a declining trend since 2009 but an increase in 2022 before continuing to decrease to 2026
that has a slight increase. The 95% confidence interval of the stock levelin 2026 ranges from

~2.381t0 ~3.627 million tonnes with a point estimate of 2.931, which is below "  =3.177 million
tonnes, such that the probability of the stock being above "  =2.286 million tonnes is becoming
lower.

The final results of the assessment are also presented in Tables 4.5.1.2 (stock in numbers), 4.5.1.3
(fishing mortality) and Table 4.5.1.4 is the summary table of the assessment.

4.6 NSSH reference points

4.6.1 PA reference points

The PA reference points for the stock were estimated by WKBMACNSSH in 2025. The bench-
mark concluded that Bim should be reduce to 2.286 million tonnes (originally 2.5 million) and B pa
should be reduced to 3.177 million tonnes.

4.6.2 MSY reference points

The MSY reference points were evaluated by WKBMACNSSH in 2025. In the ICES MSY frame-
work Bpa is proposed/adopted as the default trigger biomass Buigger and was estimated by
WKBMACNSSH at 3.177 million tonnes. Fusvywas increased to 0.21.

4.6.3 Management reference points

In the current management strategy, which was agreed upon in October 2018, the Coastal States
have agreed a target reference point defined at et = 0.14 when the stock is above B. If the SSB

is below Bpa, a linear reduction in the fishing mortality rate will be applied from 0.14 at B pato 0.05

at Biim.

4.7 State of the stock

The SSB on 1 January 2027 is estimated to be 3.223 million tonnes, which is just above83.177
million t). The spawning stock declined in the period 2009 -2020 and has since 2020 fluctuated
around Bpa, with a relatively small maximum in 2021 and a minimum in 2025. In the last 30 years,
several large year classes have been produced (1998, 1999, 2002, 2004 and 2016) and currently the
relatively large 2021- and 2022 year classes are recruiting into the sock. The increase in the es-
timated SSB, which in 202426 was below B, is caused by these year classes.

Fishing mortality in 2025 is estimated to be 0.166 which is above the management strategy F
(0.14) but below Fusy and Fpa (0.21).
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4.8 NSSH Catch predictions

4.8.1 Input data for the forecast

Forecasting was conducted using a modified version of the SAM forecast function. The modifi-
cation includes the option of defining a weighted Fbar instead of the normal Fbar. This function
is available in the relevant TAF repository and is consistent with p revious years forecast.

Table 4.8.1.1 lists the point estimates of the starting values for the forecast. The input stock num-
bers-at-age 2 and older were taken from the final assessment. The catch weightat-age, used in
the forecast, is the average of the observed catch weights oer the last 3 years.

For the weight-at-age in the stock, the values for 2026 were obtained from the commercial fish-
eries in the wintering areas in January. For the years 2027 and 2028 the average of the last 3 years
was used.

Standard values for natural mortality were used. Maturity -at-age was defined by assuming the
maturity at age are dependent on the cohort size (Vatnehol et al.2024). The maturity at age was
predicted using the estimated recruitment from the assessment model.

The exploitation pattern used in the forecast is taken from the predictions made by the model.
The resultant mean annual exploitation pattern is shown in Figure 4.8.1.1 and displays a shift
towards older fish in the recent years and further in the predicti on.

The average fishing mortality is defined as the average over the ages 5 to 12+, weighted over the
population numbers in the relevant year

O 0 'O (VI

where "Oj and 0 f, are fishing mortalities and numbers by age and year. This procedure is in
accordance with that used in previous years for this stock.

There was no agreement between the fishing parties on the sharing of the TAC for 2026. There-
fore, to obtain an estimate of the total catch to be used as input for the catchconstraint projections

for 2026, the sum of the unilateral quotas was used. In totd, the expected outtake from the stock
in 2026 amounts to 584025tonnes. F in 2026 is estimated by SAM based on this catch.

4.8.2 Results of the forecast

The Management Options Table with the results of the forecast is presented in Table 4.8.2.1. As-
suming a total catch 584025tonnes are taken in 2026, it is expected that the SSB will increase
from 2.931 million tonnes on 1 January in 2026 to 3.223 million tonnes in 2027, which is slightly
above Brigger (3.177 million tonnes). The weighted F over ages 512+ is 0.164 in 2026. The model
predicts that stock will further increase in 2028 and 2029 (Figure 4.8.1.2). The catch in 2026 is
predicted to be dominated by three age groups, age 10 (26%), age 5 (23%)na age 4 (20%). In
2027, it is predicted that the catch will be dominated by the ages 11 (16%), 6 (22%)nd 5 (28%)
(Figure 4.8.1.3).

ICE
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4.8.3 Comparison between forecast 2025 basis and assessment 2026

A comparison between the basis of the shortterm prediction in 2025, and the revised values from
the 2026 assessment is shown in figure 4.8.3.1 and summarised in the table below. The stock
numbers are similar (Panel A) for both the year 2025 and 2026, excpt for the age 2 in 2025 and,
subsequently, the age 3 in 2026, where a reduction at age 2 in 2025 wa$he reason isthat in 2025
no estimates of age 2 was available; hence, the recruitment was selected from the model. The
selection pattern (figure 4.8.3.1 panel B) has minimal changes Some minor differences are ob-
served for the stock-mean-weight (Panel D) and catch-mean-weight (Panel E).

2025 Forecast basis values Updated values from assessment 2026 %difference

Landings 2025 435 010 419 205 -3.6

Recruitment (age 2} 9.853 3.302 -67
Billions (2025)

SSB (2026) 3.012 2.931 27

F (2025) 0.138 0.166 20

4.9 Comparison with previous assessment

A comparison between the assessments 2012026 is shown in Figure 4.9.1. In the years 2011
2015 the assessments were made with TASACS, but since 2016 XSAM has been applied, as ac-
cepted by WKPELA 2016. In 2024, the XSAM model is still being used but using the SAM soft-
ware platform, and the model was further changed in 2025 during the WKBMACNSSH. With

the change of the assessment tool in 2016 the age of the recruitment changed from 0 to 2 and the
age span in the reference F changed from 514 to 511. In WKNSSHREF (ICES, 2018a) this was
further changed to 5-12+.

The table below shows the SSB (thousandonnes) on 1 January in 2025 and weighted F in 2024
as estimated in 2025 assessment and 2026 assessment.

ICES 2025 WG2026 %difference
SSB (2025) 2.723 2.554 -6%
Weighted F (2024) 0.156 0.148 -5%

4.10 Management plans and evaluations

The current management strategy for the Norwegian spring spawning herring fishery was
agreed by the Coastal States in November 2018.

The implemented long-term management strategy of Norwegian spring spawning herring is
consistent with the precautionary approach and the MSY approach (WKNSSHREF, ICES, 2018a;
WKNSSHMSE, ICES, 2018b) and aims at ensuring harvest rates within safe biologicalimits.

Extract from the Coastal States Agreed Record (4th November 2022) (Annex 1)
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10.

11.

The Parties agree to implement a longterm management strategy for the fisheries on the
Norwegian Spring Spawning (Atlanto -Scandian) Herring stock, which is consistent with
the precautionary approach and the MSY approach, aiming at ensuring harvest rates
within safe biological limits.

means the total allowable catch as agreed by Coastal States.

As a priority, the long -term management strategy shall ensure with high probability that
the size of the stock is maintained above Blim.

In the case that the spawning biomass is forecast to be above or equal to Btrigger (=Bpa)
on 1 January of the year for which the TAC is to be set, the TAC shall be fixed to a fishing
mortality of Fmgt=0.14.

Where the rules in paragraph 4 would lead to a TAC, that deviates by more than 20%
below or 25% above the TAC of the preceding year, the Parties shall fix a TAC that is
respectively no more than 20% less or 25% more than the TAC of the preceding year. The
TAC constraint shall not apply if the spawning biomass at 1 January in the year for which
the TAC is to be set is less than Btrigger

In the case that the spawning biomass (SSB) is forecast to be less than the precautionary
biomass (Btrigger) but above or equal to Blim on 1 January of the year for which the TAC
is to be set, the TAC shall be fixed at a level that is consistent with a fishing mortality
given by:

Target F = 0.05 +[(SSBIlim)x (Fmgt ¢ 0.05) I(Btrigger -Blim)]

In the case that the spawning biomass is forecast to be less than Blim on 1 January of the
year for which the TAC is to be set, the TAC will be fixed corresponding to a fishing
mortality F=0.05.

Each Party may transfer to the following year unutilised quantities of up to 10% of the
quota allocated to it. The quantity transferred shall be in addition to the quota allocated

to the Party concerned in the following year.

Each Party may authorize fishing by its vessels of up to 10% beyond the quota allocated.
However, this shall not apply if the stock is forecast to be under Btrigger at the end of the
TAC year. All quantities fished beyond the allocated quota for one year shall be deducted

i UOOwWUT 1T w/ EVUAZUWGUOUEWEOOOEEUI Ewi OUwWUT T wi 6600PE
The Parties, on the basis of ICES advice, shall review this longterm management strategy
at intervals not exceeding five years. The first such review shall take place no later than
2023, in time for ICES to issue advice for 2024.

Whilst the Coastal States stated a review of the longterm management strategy that was due in
2023, this has not been undertaken. However, whilst ICES has not conducted a thorough MSE
evaluation of the existing management plan using the updated reference points (MSY Btigger and
Bim), they examined the old plan during the Benchmark in 2025 and provided a harvest control
rule (HCR) advice that was below that arising from ICES maximum sustainable yield (MSY) ap-
proach, and thus precautionary was assured. The intention was for a review to be undertaken
after the 2025 Benchmark and an MSE/LTMS request was submitted to ICES, however, for vari-
ous reasons this request is currently on hold and it is anticipated that it will start to be progressed
through 2027.

A brief history of management strategies is in the stock annex. There has been no agreement on
sharing of the TAC since 2013, resulting in the total catch being higher than the advised catch.

4.11

Management considerations

The stock was benchmarked in 2025. In addition to changes in the model configuration, the up-
dated assessment model now includes RFID tagging data (as indices for age 312+) and one new
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recruitment survey (age 2 and 3) from the Norwegian and Russian Barents Sea ecosystem survey
in August -October (BESS). Reference points have been updated;vsy has been revised upwards,

and MSY Brigger, Bpa and Blim have been reduced. The quality of the new assessment is consid-
ered higher than the previous assessment, and the perception of the stock did not change much
with the addition of one new data year.

"OPT YT UOWOT T wxl UET xUPOOWOI wlOi 1 wUUOBEOQwWI EVWET ECE
2025is60 wOOPT UwbOwUT PUwal EUz UwWEUUT UUOT OUKS
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Historically, the size of the stock has shown large variations and dependency on the irregular
occurrence of very strong year classes. Between 1998 and 2004 the stock produced several strong
year classes which lead to an increase in SSB up to 2009. Sinchen, SSB has declined due to
absence of strong year classes between 2005 and 2015. The 2016 yetass was well above aver-
age and resulted in an increase in SSB from 2020 to 2021. After that, the SSB declined over the
period 2022 to 2026 and is predicted b continue to be below Brigger in 2027 but above Brigger in
2028. This is expected even if the management strategy (f:=0.14) is applied in 2026 with an
overshoot of the advice. The SSB is beginning to respond to the above average 2021 and 2022
year-classes.

Between 1999 and 2013, catches were regulated through an agreed management. However, since
2013, a lack of agreement by the Coastal States on their share in the TAC has resulted in unilat-
erally set quotas. Collectively these are higher than the TAC recommended by the agreed man-
agement strategy resulting in steep reduction in the SSB over the period 2022 to 2025. The sum
of the catch in 2026 is estimated to exceed the advised TAC by 9%.

4.12 Ecosystem considerations

NSS herring juveniles and adults are an important part of the ecosystems in the Barents Sea,
along the Norwegian coast, in the Norwegian Sea and in adjacent waters. This refers both to
predation on zooplankton by herring and herring being a food resource t o higher trophic levels
(e.g.cod, saithe, seabirds, and marine mammals). The predation intensity of and on herring have
seasonal, spatial, and temporal variation because of variation in migration pattern, prey density,
stock size, size of year classes and stock sizes of competing stis for resources and predators.
Recent features of some of these ecosystem factors of relevance for the stock are summarized
below.

i Following a maximum in zooplankton biomass in May during the early 2000s the bio-
mass declined with a minimum in 2006. From 2010, the trend turned to an increase and
the last five years the zooplankton biomass has fluctuated around the long-term mean in
the Lofoten and Norwegian Basins (IESNS survey report - ICES, 2024a)The 2026 indices
of zooplankton biomass in the surveyed area showed little change from the 2025 levels,
except in the western parts of the deep basins (Norwegian Basin and Loften Basin, west),
where a significant increase in biomass was observed.Interestingly, all the areas, exclud-
ing east of Iceland and on few occasions Jan Mayen, show cevarying changes in zoo-
plankton biomass.

i The Atlantic water mass in the Norwegian Sea was warmer and saltier over the period
2000 2016 than the longterm mean (WGINOR - ICES, 2023). However, since 2017, the
extent of Arctic water has increased resulting in a marked freshening of the water masses,
but the temperature remain above long -term average. Two different mechanisms can
explain this, increased fraction of subpolar water (fresh and cold) and low heat loss to
the atmosphere in the Norwegian Atlantic flow. The recent trend of cooling and fresh-
ening of the Atlantic Inflow into the Norwegian Sea has ceased (ICES, 2023).
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i The sea temperature in 2026 was generally above the longterm mean (1993 2021) in the
Norwegian Sea, with the warm anomaly pattern largely consistent from 0 +200 m depth
(ICES, 2026a). Highest temperature anomalies were in the western part of the region,
including the Greenland and Iceland Seas, reaching up to 1.5°C above average. Northeast
of the Faroes, by contrast, temperatures were up to 2°C below the longterm mean. The
Arctic front was encountered south of 65°N east of Iceland, extending eastwards to about
2°W before turning north -eastwards to 65°N and then almost due north.

1 In general, the herring stock has had a more westerly and northerly feeding distribution
(ICES, 2026aas seenin previous years. In May 2026,herring were found in the southwest
along with some herring in the northeast of the survey area. The2022year class was the
most abundant year class in areas where herring was found. This distribution might be
due to either better feeding opportunities there or a response to feeding competition with
mackerel, however, the pattern is not as clear in the results of the IESSNSICES, 2026bh.

i Where herring and mackerel overlap spatially, they compete for food to some extent
(Bachiller et al 2016, 2018; Debegt al 2012; Langgyet al 2012; Oskarssonet al 2016).
There are studies showing mackerel being more effective feeder, which might indicate
that the herring is forced to the southwestern and northeastern fringe of Norwegian Sea
(ICES, 2026b).

i Since 2005, herring have tended to stay longer in the western feeding areas into the au-
tumn months (Homrum et al.2022). During this same period, herring have had generally
stable good somatic condition and started to build gonads in the autumn months. This
trend is more pronounced for older herring. The most likely explanation is, that herring
is able to utilize zooplankton resources in autumn ¢ for example Calanus finmarchicus,
which has been shown to be in the area in the autumn months (Strand et al.2020).

i Results of stomach analyses of mackerel on the Norwegian coastal shelf (between about
66°N and 69°N) suggest that mackerel fed opportunistically on herring larvae, and that
predation pressure therefore largely depends on the degree of overlap in time and space
(Skaretet al 2015). Sampling in June 2017 and 2018, specifically studying mackerel pre-
dation on herring larvae, found significant numbers of herring larvae in mackerel stom-
achs in the area just south of Lofoten (Allan et al 2021).

i The 2016 yearclass of herring was the strongest since the 2004year class in the Norwe-
gian Sea as 4year-olds, but as expected abundance is now beginning to visibly decrease
(see the IESNS survey 2025 (Table 1).

i Recent surveys indicate that the 2021 and 2022year classes are stronger than average,
however, the drivers for these stronger year classes are unknown.
i In the winter 2017/2018, the overwintering grounds shifted northward along the coast of

Norway with older individuals occurring in oceanic areas. Such changes previously co-
incided with large year classes entering the spawning stock, however this recent change
did not. Also, the onset of the overwintering period has been later in the year since the
end of the 2000s.

1 Around spawning time of 2026 most of the spawning stock was found west of Lofoten
and Vesterdlen, further north and more concentrated than usual but similar to the 2021 -
2025 surveys. This has recently (Slotteet al.2025) been shown to be driven by the large
2016year class outnumbering the older fish and drawing the entire stock northwards to
spawn.

4.13 Changes in fishing patterns

The fishery for Norwegian spring spawning herring has previously (before 2013) been described
as progressing clockwise in the Nordic Seas during the year. However, the last 510 years the
annual progression of the fishery has changed into a pendular behaviour, starting in the winter

ICE
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along the Norwegian coast, moving gradually to the west towards Iceland in the summer, and
then east again into the central Norwegian Sea in the last quarter of the year.

The fishery reached its lowest catches since the midnineties in 2015, after which the catches in-
creased again, reaching a maximum in 2021 of 850 000 tonnes (Table 4.4.1.1). Since then, catches
have declined, amounting to 460 000 tonnes in 2024 and 419 00 2025. The main fishery is in
quarter four, with more than half of the catches taken in this quarter. The fishery in quarter four

the last few years has partly been north and west of Lofoten and partly in the central Norwegian

Sea and east of Iceland, vhereas before 2015 it used to be stretched out towards the coast of
Norway and north towards the Bear Island.

The change in migration pattern since 2017/18, where the part of the stock (old fish) overwinters

in the central Norwegian Sea, has caused the fishery in this area to be extended to later in the
winter, and in 2025 there was fishery in the central Norwegia n Sea in the fourth quarter. Further,

the fishery in quarter one has moved further north and is now restricted to the Norwegian coast.

4.14 Recommendations

Not applicable in 2026
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4.16 Figures

NSSH catch 2025
200m and 1000m depth contours in blue
9 A 0. _rN T - "‘,

M > 3000 tonnes
M 300 - 3000 tonnes
10 - 300 tonnes

Figure 4.2.1.1. Total reported landings (ICES estimates) of Norwegian sgpiagning herring in 2025 by ICES rectangle.
Landings below 10 tonnes per statistical rectangle are not included.
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NSSH 2025 200m and 1000m depth contours in blue
Second quarter 489] tonnes, 1.1%

W > 3000 tonnes
M 300 - 3000 tonnes
710 - 300 tonnes

Figure 4.2.1.2. Total reported landings (ICES estimates) of Norwegian sppagning herring in 2025 by quarter and
ICES rectangle. Landings below 10 tonnes per statistical rectangle are not included.
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Million fish landed

Figure 4.4.3.1. Norwegian spring spawning herring. Age disaggregated landings in numbers plotted on a log scale. Age is
on x-axis. The labels indicate year classes and grey lines correspond to Z = 0.3.
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Figure 4.4.4.1. Norwegian spring spawning herring. Mean weightge in catch by age groups21 in the years 1988
2025 in the landings.
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Figure 4.4.4.2. Norwegian sprirgpawning herring. Mean weighét-age in the stock by age groups;21 for the years
1988 2026.
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Figure 4.4.5.1. Old assumed (red line) and new baalculated (blue line) maturityat-age for the yea2020 and 2021
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208

ICES SCIENTIFIC REPOQSES

10,000
1,000
100

10,000
1,000
100

10,000
1,000
100

Million fish measured acoustically

10,000
1,000
100

10,000
1,000
100
10

10,000
1,000
100
10

10,000
1,000
100
10

10,000
1,000
100
10

Million fish measured acoustically

10,000
1,000
100
10

Figure 4.4.73. Norwegian spring spawning herring. Age disaggregated abundance indices (millions) from the acoustic
survey on the spawning area in Februaljarch a) 1988008 and b) 2012026 plotted on a log scale. The labels indicate

(a) NASF 1988-2008

1990 1991 1992 1993
1994 1995 1996 1997
1998 1999 2000 2001
2002 2003 2004 2005

Age
(b) NASF 2015-2026
2004 2005 2006 2007
: C—s : 0-—0\._.
2008 2009 2010 2011
— [ ~————
2012 2013 2014 2015
2016 2017 2018 2019
— s R | —— ———
2020 2021 2022 2023

year classes and grey lines corpemd to Z = 0.3. Age is onaxis.

ICE



ICES | WGWIDE 2026 |

1990 1991 1992
10,000 —————— ——
1,000 = ; A
100 : y
10 : :
3
1993 1994 1995
10,000 : : :
1,000 (° ~e ._N-W e
100 - -
10 : -
3 : :
1996 1997 1998
10,000 : : —
1,000 | | [T .
100 z :
10 : :
3
1999 2000 2001
10,000 0"*"0—0—.\ - : -
1,000 T ——— | [ TS S,
100 : .
10 : :
3
> 2002 2003 2004
'S 10,000 *'N__. : : e
S 7,000 ey,
g 198 - ;
8 1
g 2005 2006 2007
© 10,000 — . : ) :
5 1,000 | = e | [ ———
7] 100 : . S
© 10 : - 2
) 1
E 2008 2009 2010
2 o ' ==
= 100 2 :
g 1? - -
= 2011 2012 2013
10,000 : : .
1,000 |ty ————— M
100 : -
10 : :
3
2014 2015 2016
10,000 : : : ' P S
1 ’000 M.__. W : :
100 < = : -
10 : :
3 > :
2017 2018 2019
10,000 : :
1,000 ——0—0—"—0—0 O—t————0—0 ————
100 :
10 :
3
2020 2021 2022
10,000 : ———b ' —
1,000 |~
100 :
i
4 6 8 10 4 6 8 10 4 6 8 10
Age

Figure 4.4.74. Norwegian spring spawning herring. Age disaggregated abundance indices (millions) from the acoustic
survey in the feeding area in the Norwegian Sea in May (Fleet 5) plotted on a log scale. The labels indicate year classes
and grey lines correspond to ZG=3.
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Figure4.4.75. Yearly distributions of tagged NSSH in northern Norwegian fjords. Note that in 2018 the planned Novem-
ber-December survey was postponed to January 2019, but the releases are moved to 2018 both in the map and index.
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Figure4.4.76. Yearly distributions oftatches scanned for tags in NSSH. Note that all catches are included in the maps,
also from factories excluded from estimation of the admsed abundance indices due to low efficiency.
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Figure 4.4.77. Yearly distributions of recaptured NSSH from releases shown in Fig. 4.4.7.6, and catches showurén Fig
4.4.7.7. All recaptures up to 2025 are included, also recaptures in same year as release (Yea@Oytand from facto-
ries excluded from estimation of the agbased abundance indices due to low efficiency.
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Figure 4.4.78. Yearly taghased abundance estimates at age for NSSH based on the Lincoln Petersen model (N = R * Nscan
/ r). Estimates are means with 95 % ClIs from bootstraps with 1000 iterations based on R of an age in a release year, and
Nscan and r of the same yealass in YearsOut =2 after release. Age 12 is plus grougote that red dots represent last
year® official input (WGWIDE 2025) data for comparis@mall adjustments of 2023 estimates are linked to the addition
of one more year with Nscan and Estimates are only based on Nscan and r from factories and periods with accepted
efficiencies.



212 | ICES SCIENTIFIC REPOQSES | ICE

CV of N CV of Nscan
0.6+
0.6+
]
co.
Z0.44 b
3 5 Year
]
0.24 * — 2017
— 2018
Sk , — 2019
— 2020
CV of r CV of R
— 2021

0.4

/\/W\ — 2022

0.4 034 2023
o

>I0_2. 2024

1\ NAVANIIE

cv

o2 \

R “ \ 4
0.14

/ _%’ v Ll =
/

-~ ==

0.0 004 = e —

2.5 5.0 7:5 10.0 12. 2.5 5.0 7.5 10.0 125
age age
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Figure 4.5.1.1. Norwegian sprirgpawning herring. A visual representation of parameter estimates of the final SAM
model fit. The estimates from the 2025 assessment are also shown (red). Note that in the 2025 assessment external
weights was not used forlie BESS but included in the 2026 assessment; hence, the observation variance and catchability
are different.
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Figure 4.5.1.2. Estimated exploitation pattern for the years 142826 by the SAM model fit. All panels show the same
data but are depicted at different angles to improve visibility at various time periods.
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Figure 4.5.1.3. Norwegian spring spawning herring. External data weights used in the final SAM model fit.
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Figure 4.5.1.5. Norwegian spring spawning herring. Observed vs. predicted values (left columrQ@pibt based on
residuals (right column) based on the final SAM model fit.
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Figure 4.5.1.7. Norwegian spring spawnihgrring. The corresponding Q@lot for the process residual in figure 4.5.1.6.
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Figure 4.5.1.8. Norwegian spring spawning herring. Comparison between the process error froB0#assessment and the
2025 assessment.
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Figure 4.5.1.9. Norwegian spring spawning herring. Retrospective SAM model fits of SSB and weighted average of fishing
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Figure 4.5.1.10. Norwegian sprirgpawning herring. Alternative runs show the effect of leaving one fleet out. The as-
sessment output is indicated with a black line, and 95% confidence interval with the grey shaded area.
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Figure 4.5.1.11. Norwegian springpawning herring. Total observed landings 198825, estimated recruitment,
weighted average of fishing mortality (ages®+) and spawningtock biomass for the years 1983026 based on the
final SAM model fit.

ICE



ICES | WGWIDE 2026
1.00 =
Year
—— 2020
0.75 -
— 2021
c — 2022
0
4
— 2023
E 0.50 =
& — 2024
— 2025
0.25- —— 2026
— 2027
0.00 -
1 1 1 1 1
25 5.0 7.5 10.0 12.5
year

Figure 4.8.1.1. Norwegian sprirgpawning herring. SAM estimated selection pattern; selected years (estimates for 2020
2025 and predictions for 2028027) are shown in colours as indicated in the legend.
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Figure 4.8.1.2 Norwegian sprirgpawning herring. 3 years predictions on SSB (to the left) and weighted F (to the)rigibwing
the prediction when following the management plan (red field indicates SSB<Bpa or F>Fmgt).
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Figure 4.8.1.3 Norwegian sprirgpawning herring. The observed and predicted catch at age for the y2820to 2029 (left).
Colours are scaled to the maximum catch withing the year. To the right, the predicted catch at age distributRRihn
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Figure 4.8.3.1. Norwegian sprirgpawning herring. Comparison between the initial values in the 2@@®cast (red lines)
and updated values in the 2026 assessment (blue lines). Panel A show the stock numbers in 2025 and 2026. Panel B show
the exploitation pattern, C is the catcht-age in 2025, D is the stock mean weight, and E is the catch mean weight.



