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Executive summary 

The Workshop on Ecology of Herring in the Irish Sea (ICES Division 7aN) and Implications for 

Management (WKNIRSMAN) was held to address the complexities and challenges in managing the 

herring stock(s) in the Irish Sea. The Workshop was held at AFBI, Belfast, Northern Ireland and ran 

between 18–19 February 2025. 

The primary objectives of the Workshop were to: 

• Summarise the known ecology of herring residing in the Irish Sea, including past, present, and 

future projections. 

• Identify and evaluate information sources to inform on the stock dynamics and ecology of herring 

in the Irish Sea (and adjacent waters). 

• Document management issues, perceptions, and practices for herring in the Irish Sea. 

Key findings and discussions from the Workshop include: 

• Stock mixing and management. The Workshop highlighted the complexities of stock mixing, 

specifically between Irish Sea and Celtic Seas herring. New (since superseded) ICES Guidelines 

on stock mixing and their application to catch advice was discussed. 

• Current management measures. Various management measures are in place to protect herring 

in the Irish Sea, including annual catch advice and spatio-temporal fishing closures. 

• Acoustic surveys and stock assessments. Several acoustic surveys provide fisheries-independent 

data to support the assessment of Irish Sea and Celtic Sea herring, including: the Irish Sea 

Acoustic Survey (ISAS), Irish Sea Commercial Acoustic Survey (ISSS), and Celtic Sea Pelagic 

Acoustic Survey (CPAS, formerly CSHAS). The Workshop discussed the need for better alignment 

of these surveys (and others), and standardisation of results, to improve assessments. The 

Workshop also notes the need to evaluate larval surveys e.g., NINEL, as an additional data 

source. The Irish Sea herring assessment model should be improved through the ICES 

Benchmark process at earliest opportunity. 

• Genetic studies and stock identification. Recent genetic studies have confirmed the findings of 

tagging and otolith microstructure analyses and show that herring aggregations sampled in the 

Irish Sea comprise varying proportions of Irish Sea autumn-spawning herring, and herring 

originating from the Celtic Seas. The Workshop emphasised genetic stock identification as a 

potential method to improve stock assessments. Other identification methods were equally noted. 

• Industry perceptions. The Workshop included discussions with industry personnel, who provided 

insights on the distribution, movements, size and biological characteristics, feeding patterns, stock 

dynamics, and the herring fishery in the Irish Sea. 

The Workshop concluded with a roadmap of evidence gaps and future research needs to improve the 

management and assessment of herring stocks in the Irish Sea and adjacent waters. 
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1. Introduction 

1.1 Background 

Atlantic herring (Clupea harengus L. 1758) are an ecologically, commercially, and culturally important 

clupeid (Von Dorrien et al., 2013). In the northeast Atlantic, ICES (International Council for the 

Exploration of the Seas) provide catch advice for 12 recognised herring stocks, of which five are to 

the west of the United Kingdom and Ireland (Figure 1). These include her.27.6aN (west of Scotland 

autumn-spawners, Division 6.a north of 56°00’N and east of 07°00’W), her.27.6aS7bc (northwest and 

west of Ireland, Division 6.a south of 56°00’N and west of 07°00’W, 7.b, and 7.c), her.27.nirs (Irish 

Sea, Division 7.a north of 52°30’N), her.27.irls (southern Irish Sea, Celtic Sea, and southwest of 

Ireland, Division 7.a south of 52°30’N, 7.g–k), and her.27.7ef (western English Channel and Bristol 

Channel). Herring in the Firth of Clyde (with the delineation of Division 6.a) is assessed separately by 

the Scottish Government (Marine Directorate) outside the auspices of ICES. 

 

Figure 1. Delineations of west coast herring stocks with annual and biennial catch advice: her.27.6aN 

(light blue), her.27.6aS7bc (red), herring in the Firth of Clyde (dark blue), her.27.nirs (orange), 

her.27.irls (green), and her.27.7ef (pink).
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1.2 Overview and necessity of this meeting 

The necessity of this meeting arose from the release of the catch advice for Irish Sea herring 

(her.27.nirs) in 2024 which implemented new guidelines for advice on fisheries that concurrently catch 

a mix of stocks of the same species (ICES, 2024a) as there is mixing between Irish Sea and Celtic 

Sea herring in the Irish Sea. The interpretation of the new guidelines presented a contradictory 

headline catch advice, which stated: 

“ICES advises that when applying the precautionary approach to the Irish Sea stock, in order to 

protect the Celtic Sea herring stock, there should be zero catch of herring from the northern Irish Sea 

in 2025. The application of the precautionary approach is due to the presence of herring from other 

populations including the Celtic Sea for which ICES advises zero catch. ICES advises that when the 

maximum sustainable yield (MSY) framework is applied without accounting for precautionary 

considerations linked to stock mixing, catches of herring in the northern Irish Sea should be no more 

than 5 223 tonnes. It is not possible for ICES to evaluate the risk of any management action taken for 

the northern Irish Sea to the development of the weaker stocks”. 

The new guidelines on mixing, in combination with their application in the catch advice for Irish Sea 

herring in 2025 (above, see: ICES, 2024b, now reissued), prompted an evaluation of our 

understanding of the known ecology of herring residing in the Irish Sea and adjacent waters.  

A Workshop on Ecology of Herring in the Irish Sea (ICES Division 7.a North) and Implications for 

Management (WKNIRSMAN) was held at the Agri-Food and Biosciences Institute (AFBI), Belfast, 

Northern Ireland, from 18–19 February 2025 to:  

a) Summarise the known ecology of herring residing in the Irish Sea for the past, present, and future 

projections,  

b) Identify and evaluate available information sources to inform on stock dynamics and ecology of 

herring in the Irish Sea and adjacent waters, including industry perceptions of stock dynamics, 

and,  

c) Document management issues, perceptions, and practices for herring in the Irish Sea.  

The meeting was convened by the United Kingdom jointly by Cefas (Centre for Environment, 

Fisheries, and Aquaculture Science) and AFBI (Agri-Food and Biosciences Institute) but not as an 

ICES affiliated Workshop. 

After the conclusion of the meeting, the revised ICES Guidelines on stock mixing were republished 

(ICES, 2025a) with improved guidance on situations where to include descriptions on the level of 

stock mixing using a flowchart with examples. The text presented in the headline advice for the same 

year (2025) now reads: 

“ICES advises that then the MSY approach is applied, catches of herring in the Irish Sea in 2025 

should be no more than 3 206 tonnes. 

The fishery for Irish Sea herring (her.27.nirs) includes fish from the Celtic Sea herring stock 

(her.27.irls) which is below Blim. To be consistent with ICES advice, catch of Celtic Sea herring should 

be zero tonnes. ICES cannot advise on measures to avoid catch of Celtic Sea herring in the fishery 

for Irish Sea herring”. 

Note that the ICES catch advice for 2025 was reissued in June 2025 and has changed from 5 223 

tonnes (original) to 3 206 tonnes (reissue). This is due to adjustments made to the assessment model 

at the 2025 Herring Assessment Working Group (HAWG) (ICES, 2025b; ICES, 2025c). 
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1.3 Current management measures 

Annual catch advice is provided by ICES based on the deliberations of the Herring assessment 

Working Group (HAWG). Annual negotiations use this catch advice to assign a total allowable catch 

(TAC) which is subsequently apportioned to fishing nations. For the Irish Sea herring fishery, there 

are three nations with an active TAC: the United Kingdom, the Isle of Man (separately negotiated with 

the United Kingdom), and Ireland. For the UK, the Irish Sea herring TAC includes a quota for small 

vessels (skiffs) targeting herring which operate along the Mourne shore. ICES (2025b) provides a 

history of catch advice and total TAC by nation. 

Additional management measures are in place in the Irish Sea to protect herring (Figure 2). These 

include full area closures (Logan Bay and coastal waters of Scotland, England, and Wales), temporal 

closures (21 September–31 December on Douglas Bank, Isle of Man), and areas of limited fishing 

(Irish coast box [Mourne] between 21 September–31 December). 

 

Figure 2. Spatiotemporal management measures for herring in the Irish Sea (ICES Division 7.aN). 
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1.4 Acronyms and definitions 

Below is a list of acronyms, with accompanying definitions, which were commonly used throughout 

the meeting and are in this report. 

Acronym Definition 

AFBI Agri-Food and Biosciences Institute 
Cefas Centre for Environment, Fisheries, and Aquaculture Science 
Celtic Seas Genetically similar herring which include winter-spawning herring from the Celtic 

Sea (Irish coast) and Cardigan Bay (Wales), and autumn- and winter-spawning 
herring from the Bristol Channel. These fish are genetically distinct from Irish 
Sea autumn-spawning herring. 

her.27.6aN Herring (Clupea harengus) in Division 6.a (North), autumn spawners (West of 
Scotland). Stock assessment area. 

her.27.6aS7bc Herring (Clupea harengus) in Division 6.a South of 56°00’N and West of 
07°00’W, and 7.b–c (Northwest and West of Ireland). Stock assessment area. 

her.27.7ef Herring (Clupea harengus) in divisions 7.e (western English Channel) and 7.f 
(Bristol Channel). Stock assessment area. 

her.27.irls Herring (Clupea harengus) in divisions 7.a South of 52°30’N, 7.g–h, and 7.j–k 
(Irish Sea, Celtic Sea, and southwest of Ireland). Stock assessment area. 

her.27.nirs Herring (Clupea harengus) in Division 7.a North of 52°30’N (Irish Sea). 
ICES International Council for the Exploration of the Seas 
MD Marine Directorate, Scotland 
MI Marine Institute, Ireland 
SNP Single Nucleotide Polymorphisms 
wr Winter-ring – Herring ages given for stocks around the British Isles use “rings”, 

“ringers”, “winter ringers” or “wr” instead of “age”. However, if the word “age” is 
used it is qualified in brackets with one of the ring designations. It should be 
observed that, for autumn and winter spawning stocks, there is a difference of 
one year between “age” and “rings”, which is not the case for spring spawners 

 

2. Invited statements and presentations 

2.1 Irish Sea herring stock assessment 

Presented by Pia Schuchert (AFBI, UK) 

Irish Sea herring refers to the herring in ICES Division 7.a north of 52°30’N (her.27.nirs) which 

comprises mainly of autumn-spawning fish (Burke et al., 2008a), though smaller spring- and winter-

spawning components are present (ICES, 1994; Dickey-Collas et al., 2001). Annual catch advice is 

provided by ICES from the deliberations of the Herring Assessment Working Group (HAWG). The 

assessment is performed using a Category 1 SAM (State-Space Assessment Model) model. The 

stock was last benchmarked in 2017 (ICES, 2017), though revisions to the model were made at both 

the 2024 and 2025 HAWG meetings. These revisions, which included both model assumptions and 

input data, altered the perception of the condition of the stock and warranted reissues of catch advice 

for 2024 and 2025. Stock mixing between herring populations has been noted in the Irish Sea, 

primarily between the Irish Sea and Celtic Sea stocks, though this is presently not accounted for in 

the assessment. Catch advice follows the MSY Approach as described by ICES. 

2.2 Celtic Sea herring stock assessment 

Presented by Cormac Nolan (Marine Institute, IE) 

Celtic Sea herring refers to herring in ICES divisions 7.a (south of 52°30’N) and 7.g–k (Celtic Sea and 

south of Ireland), which comprise mainly of winter spawning fish, with smaller autumn spawning 
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components. Annual catch advice is provided by ICES from the deliberations of the Herring 

Assessment Working Group (HAWG). The assessment is performed using a Category 1 ASAP (A 

Stock Assessment Programme) model, last Benchmarked in 2015 with edits made at a 2018 inter-

benchmark. Since 2020, catch advice has been zero tonnes with no Recovery Plan or Long-Term 

Management Plan (LTMP). Commercial samples are provided for use in the assessment with an 

agreed monitoring TAC of 869 tonnes (ICES, 2025d). 

Celtic Sea herring and herring from adjacent populations mix with the Irish Sea autumn-spawning 

herring in the Irish Sea. Recent genetic analyses of the 2021–2023 Irish Sea Acoustic Survey samples 

and the 2021 Irish Sea Acoustic Spawning Survey samples indicated significant mixing of populations 

in the survey area in the north Irish Sea. The proportion of herring from neighbouring populations was 

particularly significant in the area to the west of the Isle of Man, where the highest abundance of 

herring is observed and the main Irish Sea fishery occurs. The non-Irish Sea herring included herring 

from all length classes and comprised immature and mature individuals. The consequences of this 

mixing on the status of the Celtic Sea herring stock are being evaluated. 

2.3 Firth of Clyde herring 

Presented by Campbell Pert (Marine Directorate, UK) 

The Firth of Clyde (FoC) in southwest Scotland maintains a long history of herring fishing, where 

historical landings peaked between 10,000–20,000 tonnes annually in the early to mid-20th century. 

Over subsequent decades, landings declined sharply, prompting the introduction of a Total Allowable 

Catch (TAC) in 1984, with the most recent value set at 583 tonnes (2024). There was a one-year 

reduction to 466 tonnes in 2022 due to no Quarter 1 (Q1) survey taking place. Since 1995, Scottish 

and Northern Irish vessels have dominated the catches, though landings ceased almost entirely after 

2013 except a 180-tonne landing in 2021. Data on catches and population structure are incomplete 

with significant data gaps between 2002–2010 and 2021.  

A range of surveys, including an International Bottom Trawl Survey (IBTS), acoustic, and egg surveys 

have been deployed to assess stock biomass. Acoustic surveys in both 2008 and 2009 indicated 

higher biomass levels dominated by juvenile herring, with more recent surveys suggesting a continued 

low abundance with greater numbers of immature fish. Whilst bottom trawl surveys are less ideal for 

assessing pelagic species, recent years suggest persistently low mean catch rates and high 

uncertainty due to limited sampling. However, a rise in Q4 catches may hint at changing overwintering 

patterns or inward migration from adjacent populations.  

Despite ongoing efforts by the Marine Directorate, including observer programmes and discard 

sampling, substantial data limitations persist, preventing reliable estimation of Maximum Sustainable 

Yield (MSY) for FoC herring. A dedicated acoustic survey, effectively an extension of the Minch sprat 

survey, is under consideration to address these gaps and improve the scientific basis for management 

of the herring fishery. 

2.4 Irish Sea Acoustic Survey (ISAS) 

Presented by Gavin McNeill (AFBI, UK) 

The Irish Sea Acoustic Survey (ISAS) reports on the relative abundance of herring and sprat in the 

Irish Sea (Division 7.a North of 52°30’N) using acoustic methods and ground-truthing trawls. The 

survey provides a source of fisheries-independent data, and in combination with commercial catch 

sampling, supports the assessment of Irish Sea herring. The survey is operated aboard the R.V. 

Corystes by AFBI and takes place over a two-week period in August/September. 
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2.5 Irish Sea Commercial Acoustic Survey (ISSS) 

Presented by Gavin McNeill (AFBI, UK) 

The Irish Sea Commercial Acoustic Survey (ISSS), sometimes denoted as the Irish Sea Acoustic 

Spawning Survey, reports on the relative abundance of herring and sprat in the Irish Sea (Division 7.a 

North of 52°30’N), circling the Isle of man and towards the North Channel, using acoustic methods 

and ground-truthing trawls. The survey provides a source of fisheries-independent data, and in 

combination with commercial catch sampling, supports the assessment of Irish Sea herring, where it 

is used as a spawning stock biomass (SSB) index. The survey is convened by AFBI but takes place 

on board industry vessels over two days in October. 

2.6 Northern Irish Northeastern Larval Survey (NINEL) 

Presented by Steven Beggs (AFBI, UK) 

The Northern Irish Northeastern Larval Survey (NINEL) is a herring larvae survey carried out annually 

since 1993. It is timed to coincide with the spawning time of Irish Sea autumn spawning herring (late 

August to October), with the larvae survey occurring in early November. The survey was previously 

used as a SSB index for the Irish Sea herring assessment but was dropped due to diverging trends 

with the Irish Sea Acoustic Survey (ISAS). It is currently under consideration for inclusion in the 

assessment when the stock goes through the next benchmark at ICES. The survey features a fixed 

grid of 60 stations which cover the main spawning grounds (Douglas Bank and Mourne) and adjacent 

regions. 

2.7 Celtic Sea Pelagic Acoustic Survey (CPAS) 

Presented by Ciaran O’Donnell (Marine Institute, IE) 

The Celtic Sea Pelagic Acoustic Survey (CPAS) reports on the relative abundance and biomass of 

herring, sprat, sardine, and anchovy in the Celtic Sea and southern Irish Sea using acoustic methods 

(ICES Divisions 6.a south of 52°30’N, 7.g, and 7.j). The survey provides a source of fisheries-

independent data, and combined with data from commercial catch sampling, supports the 

assessment of Celtic Sea herring (her.27.irls). Historically, the survey was conducted over 24hours 

but was redesigned in 2024 to collect acoustic data primarily during daylight hours to account for the 

behaviour of species other than herring e.g., sprat, sardine, and anchovy, and to harmonise reporting 

with the adjacent PELTIC survey. 

2.8 Malin Shelf Herring Acoustic Survey (MSHAS) 

Presented by Michael O’Malley (Marine Institute, IE) 

The Malin Shelf Herring Acoustic Survey (MSHAS) is an annual stratified acoustic trawl survey which 

targets offshore summer mixed feeding aggregations in July. The survey is a combined effort between 

Ireland (WESPAS: Western European Shelf Pelagic Acoustic Survey) and Scotland, both co-ordinated 

as part of the wider Herring Acoustic Survey (HERAS), which also covers the North Sea (ICES 

Subarea 4). Since 2014, abundance and biomass estimates from MSHAS are provided separately by 

stock (population) using genetic splitting techniques with data from both surveys contributing to the 

assessment and advice of her-010 (6.a North autumn spawners) and her-014 (6.a South winter 

spawners). The MSHAS survey also generates abundance, and biomass estimates of spring 

spawners (her-013), though these do not contribute to any assessment. Currently, no genetic splitting 

takes place on samples collected east of 4°W, even though 6.aN and 6.aS herring are found east of 

4°W. 
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2.9 Historical evidence of stock mixing: otolith microstructure 

Presented by Steven Beggs (AFBI, UK) 

Mixing between western herring stocks has been the subject of research for many decades. The 

current understanding is that stock mixing occurs during the summer and autumn months. Using 

otolith microstructure methods, research has been undertaken to determine mixing between herring 

of “autumn” or “winter” spawning type in the Irish Sea. Previous research has demonstrated an east 

to west gradient of increasing proportions of winter-spawned 0 winter-ring (wr) fish (Brophy and 

Danillowicz, 2002). Between 1993–2003, 1 wr winter-spawned fish were identified in acoustic survey 

(ISAS) samples from the western Irish Sea, with proportions varying interannually between 24–98% 

(Burke et al., 2009). Research conducted by AFBI found similar evidence for spatiotemporal variability 

in mixing patterns, with an east-west gradient and annual variability in mixing patterns in samples 

(n=1 598) from the annual autumn acoustic surveys (ISAS/ISSS) between 2006–2010. Analysis of 

the age classes (wr) over all years showed that the proportions of “winter” type herring was greater in 

younger age classes (1–3 wr; 21–58%), with relatively fewer “winter” spawned herring in the older 

age classes (>3 wr; ~5%). In addition, commercial samples (n=1 227) suggest that the timing and 

location of the fishery has an influence on the levels of mixing detected and thus the perception of 

outtake of winter spawners in the Irish Sea fishery. 

2.10 Herring genetics 

Presented by Edward Farrell (Killybegs Fishermen’s Association, IE) 

ICES recognises that the Irish Sea Acoustic Survey (ISAS), Irish Sea Commercial Acoustic Survey 

(ISSS), and Irish Sea herring fishery, and Irish Sea herring stock assessment by association, operates 

on a mixture of Irish Sea autumn-spawning herring and herring from the Celtic Sea and neighbouring 

populations (ICES, 2023a). This assumption is supported by previous tagging studies (Molloy et al., 

1993), parasitology (Campbell et al., 2007), otolith microstructure (Brophy and Danilowicz, 2002; 

Beggs et al., 2012 in ICES, 2012), otolith microchemistry (Brophy et al., 2003), and otolith shape 

analysis (Burke et al., 2008a,b). Stock mixing was largely assumed to only affect the younger age 

classes WKIRISH3 (ICES, 2017), the most recent Irish Sea herring benchmark meeting, highlighted 

the necessity to improve the method of assigning individual herring to their population of origin. Recent 

advances in genetic stock identification methods have provided the necessary tools to achieve this 

(Andersson et al., 2024) with these methods now widely applied to other herring stocks (ICES, 2024c). 

Results from numerous projects were presented at WKNIRSMAN including the EASME funded 

“herring stock identification project”, University of Swansea “SEACAMS” project, AFBI funded 

“identification of herring stocks” project undertaken by the University of Swansea, Research Council 

of Norway funded “GENSIC” (GENetic adaptations underlying population Structure IN herring) 

project, and several industry and institute funded studies and data collection programmes. 

Spawning baseline samples were collected, over multiple years, across the Irish Sea, Celtic Sea, 

Cardigan Bay, and Bristol Channel. Genetic analyses indicated that the samples from the autumn-

spawning herring in the Irish Sea comprised a single, genetically distinct biological unit, hereafter 

referred to as population. Winter-spawning herring from the Celtic Sea (Irish coast) and Cardigan Bay 

(Wales), and autumn- and winter-spawning herring from the Bristol Channel were genetically similar 

to one another, and distinct from the Irish Sea autumn-spawning herring. For the purposes of 

developing a genetic assignment model, these baseline samples were grouped together as Celtic 

Seas (Figure 3). A locally adapted, low-salinity, spring-spawning population was identified in Milford 

Haven (Wales) and a coastal spring-spawning population was also identified in the outer Bristol 

Channel. An assignment model was developed with four assignment categories: Irish Sea, Celtic 

Seas, Milford Haven, and Coastal Spring. The self-assignment rates for the Irish Sea and Celtic Seas 

categories were >90% and >85% for the two spring-spawning categories. 
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Genetic assignment of herring sampled in the Irish Sea during the ISAS (2021–2023) and ISSS (2021) 

surveys indicate a significant proportion of Celtic Seas herring. The herring assigned to the Celtic 

Seas comprised fish of all length classes. Corresponding age data for the samples were only made 

available for the 2021 ISAS survey and Celtic Seas herring were present in all age classes. Herring 

in later maturity stages (4 and 5) during the ISAS survey assigned primarily to the Irish Sea category. 

Two samples from the 2021 ISSS survey were subjected to the assignment process: the sample from 

the west of the Isle of Man comprised a range of maturity stages with the majority of fish assigned to 

the Celtic Seas, whilst the sample from the east of the Isle of Man comprised mainly stage 5 (Walsh 

Scale) fish and all were assigned to the Irish Sea. 

As the main Irish Sea herring fishery occurs at the same time as the ISAS survey and in the same 

area to the west of the Isle of Man, it is likely that catch contain a significant proportion of Celtic Seas 

fish. Two commercial samples, collected from Irish vessels targeting herring to the west of the Isle of 

Man in 2019 and 2020, were genetically assigned with the majority of herring being assigned to the 

Celtic Seas category and only ~30% assigned to the Irish Sea category. 

Further samples were collected in October–November 2022 from the Mourne fishery and comprised 

a range of maturity stages. Samples comprising maturity stages 1 and 2 herring assigned primarily to 

the Celtic Seas whilst samples comprising stages 4 and 5 assigned to the Irish Sea. The latest 

spawning sample (November 30th, 2022) collected and analysed contained 26% stage 4 and 58% 

stage 5 fish, all of which assigned to the Irish Sea. This indicates that these “winter” spawning fish 

had the same genetic characteristics as the autumn-spawning herring from the Isle of Man. 

Finally, as an exploratory analysis, a single sample from the 2019 Clyde Acoustic Survey (CLYDAS) 

was assigned using the baseline described above. The sample comprised juvenile herring <13.5cm. 

Results indicate the presence of Irish Sea autumn-spawning spawning and coastal spring-spawning 

herring. Most individuals assigned to the Celtic Seas category. However, this group is genetically 

similar to 6aS herring. As this population was not represented in the baseline dataset, the herring 

assigned to the Celtic Seas could potentially be from 6aS. 

The report of the study commissioned by AFBI centred on the discrimination of Irish Sea and Celtic 

Sea herring and contains a full description of the baseline used in the assignments described above 

(Gwilliam et al., 2020). 

2.11 Climatic drivers of Irish Sea herring productivity 

Presented by Steven Beggs (AFBI, UK) 

The spawning stock biomass (SSB) of Irish Sea herring increased during the mid-to-late 2000s 

following the steep decline from the 1980s. The stock recovery occurred against a backdrop of 

significant changes in the Irish Sea plankton and fish community, partly driven by fishing effort 

reductions and climatic changes. The Irish Sea, wholly, has become warmer where an increase in 

herring numbers is noted (albeit with reduced size), whilst numbers of cod (Gadus morhua), sole 

(Solea solea), and whiting (Merlangius merlangus) have decreased. With increasing temperatures, 

changes in the plankton community have been observed between large and small-bodied species, as 

well as those of warm- and cold-water affinities. A positive trend between the occurrence of large 

zooplankton (e.g., Calanus spp.) and herring SSB has been shown. Using ecosystem modelling 

approaches, these changes in large zooplankton (driven by the North Atlantic Oscillation), alongside 

reductions in fishing mortality, are thought to have led to observed increases in the stock (Bentley et 

al., 2020). Future research is needed to fully understand the trophic interactions between plankton 

and pelagic fish in the Irish Sea. 
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Figure 3. The spawning baseline samples from the Irish Sea, Celtic Sea, Cardigan Bay, and Bristol 

Channel included in the assignment model. The ellipses indicate the grouping of samples into the four 

categories in the assignment model. 

3. Points of discussion 

3.1 Summary of the known ecology and stock dynamics of herring in the Irish Sea 

Irish Sea herring refer to the autumn-spawning herring population resident in the Irish Sea (see: NIRS 

Stock Annex), though spring- and winter-spawning populations can be found to varying extents (ICES, 

1994). Traditional spawning sites are found on Douglas Bank (Isle of Man) and off Annalong (Northern 

Ireland) (Dickey-Collas et al., 2001), constituting the Manx and Mourne stock components (Haegele 

and Schweigert, 1985). Limited of intermittent spawning occurs at other locations within the north Irish 

Sea (ICES, 1994) including to the north of the Isle of Man off the point of Ayre (Dickey-Collas et al., 

2001) and potentially along the north Wales coast (Campanella and van der Kooij, 2021). Industry 

observation describe other spawning sites within the Irish Sea, and these should be documented 

properly. Annual spawning takes place from September to November (Dickey-Collas et al., 2001) with 

evidence from larval surveys, e.g., NINEL, and maturity stage 6 female herring taken during trawl 

surveys e.g., Northern Irish Ground Fish Survey (NIGFS), with winter spawning events occurring in 

some years (ICES, 1994; Dickey-Collas et al., 2001). 

The occurrence of winter spawned herring has been documented in the Irish Sea using vertebral 

counts (ICES, 1994) and otolith microstructure (Brophy and Danilowicz, 2002) to discriminate them 

from autumn spawners. Juvenile (0-group) winter spawners were shown to dominate the nursery 

grounds in the western Irish Sea in some years (Brophy and Danilowicz, 2002), however significant 

interannual variability in the proportion of mixing between autumn and winter spawned fish has been 

observed (Burke et al., 2009). Celtic Sea larvae are assumed to drift with ocean currents into the Irish 

Sea where they settle in nursery grounds before migrating back to the Celtic Sea upon maturation 

(Brophy and Danilowicz, 2002; Lynch, 2011). 
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Despite being considered exclusively resident to the Irish Sea, some Irish Sea (autumn spawning) 

herring may occur outside the stock area including the Firth of Clyde (Morrison and Bruce, 1981) and 

onto the Malin Shelf (accessed through the North Channel) (ICES, 2010), where they would interact 

with other populations and may be taken in other fisheries. 

3.2 Acoustic survey timing and alignment 

In waters to the west of the UK and Ireland, there are five major acoustic surveys where herring are 

recorded: 

• Celtic Sea Pelagic Acoustic Survey (CPAS) which targets herring, sprat, sardine, and anchovy, 

and covers the Celtic Sea (Division 7.a south of 53°30’N), and takes place over three weeks in 

October. The Marine Institute (Ireland) completes the survey aboard the R.V. Tom Crean. This 

survey is a redesign of the original Celtic Sea Herring Acoustic Survey (CSHAS). 

• Irish Sea Acoustic Survey (ISAS) which targets herring and sprat, covering the Irish Sea (Division 

7.a north of 52°30’N), and takes place over two weeks in August/September. AFBI (UK) completes 

the survey aboard the R.V. Corystes.  

• Irish Sea Commercial Acoustic Survey (ISSS) which targets herring and sprat, covering the Irish 

Sea (Division 7.a North of 52°30’N), and takes place over two days in October. AFBI (UK) 

convenes the survey, but it takes place aboard an industry vessel. 

• Malin Shelf Herring Acoustic Survey (MSHAS) or Western European Shelf Pelagic Acoustic 

Survey (WESPAS) are carried out by Ireland, and with effort from Scotland, which contributes to 

the Herring Acoustic Survey (HERAS). The surveys cover the wider Celtic Seas (divisions 6.a, 

7.b, 7.g, and 7.j) and targets herring, boarfish, and horse mackerel, and occurs over June and 

July aboard the R.V. Celtic Explorer (Ireland) and R.V. Scotia (Scotland). 

• Pelagic Ecosystem Survey in the Western Channel and eastern Celtic Sea (PELTIC) which targets 

sprat, anchovy, and sardine (with opportunistic herring sampling), covering the English Channel 

(Division 7.e), Bristol Channel (Division 7.f), Celtic Sea (Division 7.g) and southern Irish Sea 

(Division 7.a South of 52°30’N), and takes place over 35 days between September and November 

aboard the R.V. Cefas Endeavour. 

Individual survey reports of each of these surveys are maintained in the report for the Working Group 

on International Pelagic Surveys (WGIPS) (ICES, 2024d). 

There are a further three surveys which are on a smaller scale, both spatially and temporally, which 

target herring or have the capacity to do so: 

• Industry-Science Acoustic Survey of Herring in Western Scotland (ICES Division 6.a North) 

(6aSPAWN) which targets herring in the west of Scotland (Division 6.a North) and takes place 

aboard large pelagic industry vessels across 8–10 days in September. Since 2022, the survey is 

convened as a joint effort between the Marine Directorate (Scotland) and the Scottish Pelagic 

Fishermen’s Association (SPFA). Due to a lack of herring fishery, the survey was not completed 

in 2024 or 2025. Survey reports are available in the WGIPS report (ICES, 2024d) or online on the 

SPFA website (https://scottishpelagic.co.uk/science/west-coast-herring). 

• Atlantic Herring in 6aS/7bc Industry Acoustic Survey (NW Herring), convened by the Marine 

Institute (Ireland), targets herring to the northwest of Ireland (divisions 6.a South and 7.b), 

particularly in loughs and bays which are not reachable using larger research vessels. The survey 

takes place aboard various local inshore vessels for 8–10 days between November and March. 

Survey reports are available in the WGIPS report (ICES, 2024d) or online on the Marine Institute 

Open Access Repository (https://oar.marine.ie/handle/10793/53). 

• West of Scotland Sprat Acoustic Survey (WoSSAS) targets sprat, but may be adapted to include 

herring, in inshore bays and lochs to the west of Scotland (Division 6.a North). The survey is 

https://scottishpelagic.co.uk/science/west-coast-herring
https://oar.marine.ie/handle/10793/53
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completed by the Marine Directorate (Scotland) over 10 days in October aboard the R.V. Alba na 

Mara.  

Previously, herring in the Firth of Clyde was surveyed using the Clyde Acoustic Survey (CLYDAS), 

though this has now been discontinued. 

At present, there is a temporal misalignment between the major surveys which inform on stock 

assessment i.e., autumn surveys: CPAS, ISAS, ISSS, and PELTIC, which can result in herring being 

missed (Figure 4). In 2024 and 2025, HAWG put forward a recommendation to WGIPS to assess the 

possibilities, limitations, and trade-offs of performing a synoptic survey of the Celtic Sea, Irish Sea, 

Bristol Channel, and western English Channel. A co-convened Workshop by WGIPS and HAWG is 

currently being planned to investigate this recommendation. 

3.3 The use of larvae to inform on stock dynamics and ecology of Irish Sea herring 

Herring are benthic spawners, so early larvae are found over – or in the vicinity of – their spawning 

grounds (Haegle and Schweigert, 1985; Frost and Diele, 2022). Examinations of the larvae can 

provide information on spawning-stock structure, spawning location, and genetic lineage.  

1. As with the North Sea (data from the International Herring Larvae Survey [IHLS]), the abundance 

over the spawning grounds can be used to provide information on the relative contribution of 

spawning areas to the overall stock productivity and its spatial structure (ICES, 2025e).  

2. An examination of the larvae otolith microchemistry can provide a spawning time and location 

signature (Cook, 2011; Guidetti et al., 2013). The signature will remain with the fish throughout its 

life and, when sampled as an adult, can provide an indication of where it was spawned (Thorrold 

et al., 2001). 

3. A genetic analysis of the larvae will provide an indication of lineage (parental contribution to the 

stock) (Bowen et al., 2006). Care should be taken to ensure there is concordance between the 

genetic signatures of the larvae and the assumed source spawning adults. Early-stage larvae may 

be subject to environmental selection pressures, which influence the survival of maladapted 

individuals. 

4. A combination of otolith microchemistry and genetics on the same larva at a later stage in the 

larvae development can provide information on both the lineage and spawning location. When 

considered with, e.g., particle tracking modelling (Nishikawa et al., 2013), it can provide 

information on the movement of early life history stages (Ashford et al., 2010) of herring in the 

Irish Sea. 

3.4 Efficacy of stock identification methods 

Various techniques have been employed to identify herring stocks or individual populations (ICES, 

2024e), including the use of genetics, otoliths (microchemistry, microstructure, or morphometry), or 

vertebral counts. When applied, each method has differing efficacies (outlined below). WKSIDAC3 

(ICES, 2024e) recommends the use of genetics and collection of genetic samples for stock 

identification going forward or where genetic samples have been already collected. Well established 

methods, such as otolith microstructure, can retroactively assign individuals to stocks if no genetic 

material has been collected (ICES, 2024c). 

3.4.1 Genetics 

Recent advances in genetic methods used to delineate herring stocks have been the subject of two 

ICES Workshops on the Stock Identification and Allocation of Catches to Stocks (WKSIDAC2 and 

WKSIDAC3). The following is abstracted from the introduction to WKSIDAC3 (ICES, 2024e): 

“The recent advent of genomic characterisation of herring populations (Martinez Barrio et al., 2016; 

Lamichhaney et al., 2017; Pettersson et al., 2019; Han et al., 2020) can provide more detailed and 
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reliable identification and assignment of individuals to populations than traditional methods. Genetic 

stock identification is becoming a widely employed and cost-effective tool for separating herring into 

populations or stocks (Farrell et al., 2022; Andersson et al., 2024). Consequently, the genetic methods 

using adaptive single nucleotide polymorphisms (SNPs) to identify herring populations were 

considered appropriate by WKSIDAC2 in 2023 (ICES, 2024c). Currently, two genetic baselines are 

published to identify herring populations northwest of Ireland and west of Scotland (divisions 6.a, 7.b–

c; Farrell et al., 2022) and the North Sea and Baltic Sea focussing on the transition area between 

them (Bekkevold et al., 2023). Additional SNP panels have been presented and reviewed, enabling 

the identification of 26 different herring populations in the northeastern Atlantic, and unique population 

codes have been ascribed to these in the ICES database (ICES, 2024e). These population codes 

should be used as standard in the genetic identification of individuals in both survey and commercial 

catch samples. However, work is still needed to harmonise and unequivocally assign all 26 

populations to the present stock definitions (management units). 

Genetic stock identification is routinely utilised to separate herring from the North Sea (in Subarea 4 

and divisions 3.a and 7.d, autumn spawners [North Sea, Skagerrak and Kattegat, eastern English 

Channel], her.27.3a47d) and western Baltic (in subdivisions 20–24, spring spawners [Skagerrak, 

Kattegat, and western Baltic], her.27.20–24) (Berg et al., 2023). Further, a Benchmark for herring 

stocks in divisions 6.a, 7.b-c was held in 2022 and accepted the applied genetic stock identification 

method (ICES, 2023a). The method is currently able to separate the individual 6.aN autumn-spawning 

and 6.aS winter-spawning stocks, and also spring-spawning herring from Division 6.a. Despite these 

examples, genetic stock identification is largely underutilised despite the methodology potentially 

being of benefit to the assessment of several other herring stocks and other areas.  

To take full advantage of the increased biological information content in genetically analysed data, 

there is a need to ensure the appropriate quality of the samples and agree on a sampling protocol. 

Genetic data and sample repositories should follow general requirements for transparency and 

reproducibility, and metadata should include information on applied baselines, analytical protocols, 

tissue type, sample size, and statistical approach used for the assignment. To achieve functional 

information for stock assessment purposes, both the specific survey and commercial catches need to 

be analysed using benchmarked methods, and the contribution of different populations in mixed 

catches needs to be estimated. Information on the contributions of individual populations is only partly 

incorporated into the assessment, and model developments are required for an optimal population 

identification from genetic stock assignment. The available tools for the population identification of 

herring and assigning them to populations within a framework useful for stock advice and 

management have, in recent years, transformed from an emergent to a mature stage, although further 

fine tuning and operationalisation of genetic tools is expected for specific management applications.” 

3.4.2 Otolith microchemistry 

Otolith microchemistry is considered a natural tag and can be used to reconstruct life and 

environmental histories and determine population connectivity (Sturrock et al., 2012). All individuals 

are initially tagged at birth and continue to be tagged through their life. The microchemistry of otoliths 

has been extensively used to reflect local physicochemical conditions of the environment, albeit with 

significant physiological regulation (Campana, 2005; Reis-Santos et al., 2023). Variation in otolith 

elemental signatures has been used in a variety of aquatic habitats on fish (Artetxe-Arrate et al., 2019) 

and specifically in the Irish Sea (Marriott et al., 2016; Geffen et al., 2024).  

Selective sampling from across the otolith can identify environmentally induced tags related to specific 

life stages of fish (Campana, 2005; Reis-Santos et al., 2023). Provided that elemental signatures in 

the otoliths vary spatially and can be resolved in the corresponding portion of the otolith, then as an 

example, original spawned locations or juvenile nursery areas for an individual, can be identified 

(Gillanders, 2002a,b; Ley and Rolls, 2018; Artetxe-Arrate et al., 2019).  
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Elemental incorporation in otoliths is driven by a complex interaction between physiology and the 

environment (Martino et al., 2021). Strongly discriminatory elements among environments are often 

those that are influenced primarily by the ambient water physicochemical conditions (Marriott et al., 

2016). A number of elements are used in the analyses of otoliths and these conservative elements 

e.g., barium (Ba), lithium (Li), magnesium (Mg), and strontium (Sr), along with bioactive elements e.g., 

manganese (Mn) and zinc (Zn) (e.g., Marriott et al., 2016). However, many conservative and bioactive 

elements can also be physiologically regulated by ontogenetic (Martin and Thorrold, 2005; Brown, 

2006), genetic (Clarke et al., 2011), and trophic processes (Campana et al., 2000; Buckel et al., 2004). 

3.4.3 Otolith microstructure 

Otolith microstructure has been widely used as a stock identifier in mixed Atlantic herring stocks or 

populations (Clausen et al., 2005, 2007), including between autumn- and winter-spawning 

components in the Irish Sea (Brophy and Danilowicz, 2002; Beggs et al., 2012). Brophy and 

Danilowicz (2002) documented two distinct patterns of larval otolith growth: fast growers (winter 

spawners) with widely spaced increments and slow growers (autumn spawners) with increments 

tightly packed. These assignments were based on a hatch date analysis of a relatively small (n=111) 

sample. However, variability in individual microstructure and a lack of correspondence between hatch 

and spawning time may lead to classification error (Clausen et al., 2007). Further the studies focused 

solely on Celtic Sea and Irish sea areas with no samples from adjacent populations (e.g. Wales, 

Clyde, 6aS). Therefore, the assumption that all fast growth types originated from winter-spawning 

events, and therefore from the Celtic Sea, should be cautioned. This logic also applies to fish identified 

as autumn-spawning. Otolith microstructure analyses are effective as otoliths provide a permanent, 

chronological record of growth and environmental history (Campana and Neilson, 1985), however, its 

effectiveness can be influenced by environmental variability which alters otolith growth dynamics 

(Brophy et al., 2006), the availability of well-characterised baseline samples (Campana, 2001), and 

inaccurate increment interpretation (ICES, 2011). Despite this, otolith microstructure analysis has 

proven a powerful and reliable method for detecting and quantifying population mixing in Irish Sea 

herring (Brophy and Danilowicz, 2005). 

3.4.4 Otolith morphometry (shape) 

Otolith morphometry, or otolith shape, can be used as a marker of natal origin and is frequently used 

to differentiate between Atlantic herring stocks or populations (Couillard et al., 2022). Otolith shape 

has been used to describe spatial patterns of juvenile autumn-spawners and winter-spawners in the 

Irish Sea (Burke et al., 2008a). These studies suggest that both stocks predominantly inhabit distinct 

locations within Irish Sea nursery areas (autumn-spawning herring juveniles to the east of the Isle of 

Man with winter-spawning herring juveniles to the west), though there are questions to the stability of 

these patterns as interannual variations is distribution patterns are noted (Brophy and Danilowicz, 

2002). Otolith morphometry analysis remains an accurate (Burke et al., 2008a) and effective 

(Libungan et al., 2015), though relatively costly (Fisher and Hunter, 2018), way of differentiating 

between fish species (Ponton, 2006) or individual stocks/populations (Burke et al., 2008b). The 

efficacy of otolith morphometry can be inhibited if otoliths are not freshly collected i.e., directly from 

the fish. For example, if otoliths are recovered from stomach contents, there may be significant 

erosion and could lead to underestimations of prey size (Hunt, 1992). Further issues with this method 

can be compounded if there are no standardised methods of otolith collection, imagery, or digitisation 

(Fisher and Hunter, 2018). 

3.4.5 Vertebral counts 

Mean vertebral counts (VS) provide a rudimentary method of discriminating herring stocks (Hulme, 

1995). However, Hulme (1995) documents that vertebral counts can be sensitive to changes in 

temperature and cannot be used to discriminate between populations e.g., between spawning 

components of North Sea herring (Banks and Downs). To reliably split stocks/populations using VS, 
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the typical sample size needs to be between 4–30 times larger when compared to other methods e.g., 

otolith microstructure, which offers greater precision at smaller sample sizes (Mosegaard and 

Madsen, 1996). VS is environmentally plastic and is not strictly genetically determined and therefore 

may present different population assignments than what would be present in genetic structures 

(Jørgensen et al., 2008; Berg et al., 2017). 

 

 

Figure 4. Acoustic tracks from surveys in 2024 to the west of the United Kingdom and Ireland: CPAS 

(October, in orange), HERAS (June–July, in blue), ISAS (August–September, in purple), ISSS 

(October, in dark green), MSHAS/WESPAS (June–July, in green), and PELTIC (September–

November, in red). 
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3.5 Stock mixing and movement 

There is a long history of research focussed on the Irish Sea and Celtic Sea herring and the 

interactions between them and a full and thorough review is warranted. The summary presented is a 

simplified overview of what was discussed during WKNIRSMAN. 

Early tagging experiments conducted in the 1960s the Firth of Clyde indicated movement of spring 

spawning herring out of the Clyde after spawning, with some being recaptured in the Irish Sea (Saville, 

1962). By the 1970s, autumn-spawning herring were becoming more abundant in the Clyde, and a 

new tagging experiment was initiated to investigate the relationship between these herring and those 

in adjacent areas (Morrison and Bruce, 1981). Herring (n=15 653) were tagged over four years (1975–

1977, 1979), with 1 523 recaptures recorded. The majority of tag returns were recorded from the 

Clyde itself, but recaptures were also reported from the Irish Sea, the Minch, and from the north-west 

of Ireland (Donegal and Mayo). Of note was that herring tagged in summer in the Clyde were primarily 

recaptured on the Douglas Bank in the Irish Sea in autumn in spawning condition.  

The most recent tagging experiment in the Irish Sea was conducted in July 1991 when ~10 650 

herring were tagged west of the Isle of Man (Molloy et al., 1993). The tagged fish comprised mainly 2 

(19%), 3 (46%), and 6 (9%) year (wr) old fish. Tag returns started in August and September from 

fishing boats working in the Irish Sea and as the year progressed the tag returns were made 

increasingly further south. During December and January, most returns were from Dunmore East and 

by late January and early February there were tag returns from Cork. The results from tagging carried 

out in this area suggest a complex mixing of stocks in the north Irish Sea but clearly indicated the 

return migration of herring to the Celtic Sea which coincided with the spawning season in the area. 

By August 1992, 47% of recoveries were from around the Isle of Man, 10% off County Down (Northern 

Ireland), and 41% in the Celtic Sea. Molloy et al., (1993) concluded that the catches of herring in the 

Irish Sea will (therefore) influence the population of the Celtic Sea herring stock and must be taken 

into consideration in future assessments of both areas. 

The EU-funded WESTHER project (a multidisciplinary approach to the identification of herring Clupea 

harengus L. stock components to the west of the British Isles using biological tags and genetic 

markers), conducted between 2003–2006, aimed to provide an updated perception of the population 

structure of herring in the Celtic Seas (Irish Sea, Celtic Sea, and Division 6.a). The project applied six 

techniques (body and otolith morphometry, parasites as biological tags, microsatellite DNA, otolith 

microstructure, and otolith microchemistry) to four main objectives: assess genetic and phenotypic 

differences among spawning groups, determining the stock origins and life history of juveniles, 

analyse the composition of feeding groups, and to provide improved management guidelines for 

herring conservation (ICES, 2010). WESTHER concluded that, outside of spawning seasons, there 

was little evidence of distinct structuring of either juvenile or adult herring in any of the described 

regions. However, during spawning, certain groups could be classified with high accuracy, suggesting 

population structure is maintained by strong natal fidelity i.e., herring would return to the spawning 

grounds where they were spawned. Despite the strong fidelity, significant mixing and migrations do 

occur, especially when herring move between spawning and feeding grounds. The most evident 

mixing is in the Irish Sea where juveniles of the Irish Sea (autumn spawning) stock are mixed with 

juveniles from the Celtic Sea (which are carried into the Irish Sea by oceanographic currents from 

more southerly spawning grounds e.g., Dunmore East). Significant mixing between adults was also 

prevalent in Division 6.a between local (northern) spawned populations and with Irish Sea migrants. 

There was little to no mixing between northerly populations and those from the Celtic Sea to the west 

of Scotland (Division 6.a). See Figure 5 for a schematic showing the hypothetical movements of 

juveniles and adults to feeding and spawning grounds based on historical evidence and results 

described by WESTHER.



16 
 

 

Figure 5. Theoretical movements of juveniles and adults to feeding and spawning grounds based on historical evidence and WESTHER results. Figure lifted 

from ICES (2010). 
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The methods, results and conclusions of the WESTHER project were reviewed (Farrell et al., 2021) 

as part of the project focussed on developing the genetic assignment methodology for discriminating 

the herring populations in 6.a (Farrell et al., 2021). The review concluded that the primary 

recommendation of the WESTHER project, which was to assess the western herring as two stock 

units, was not supported by the results of the analyses undertaken. Most of the methods employed 

had limited power to detect population structure even between spawning baseline samples. The lack 

of robust baselines and powerful assignment methods limited the conclusions that could be drawn 

from the assignment of mixed adult and juvenile samples. Of relevance to the Irish Sea was the 

conclusion that the Irish Sea herring migrated to the Malin Shelf for feeding. This was mainly based 

on the identification of the parasite L. tenuis in mixed samples collected in Division 6.a and the 

presence of this parasite in the Irish Sea spawning samples and the apparent lack of this parasite in 

the other spawning areas. Whilst this seems to be conclusive, on closer examination it is not very well 

supported (see Farrell et al., 2021).  

As noted there has been a significant amount of research on the mixing of Irish Sea and Celtic Sea 

herring focussed on otolith microstructure, microchemistry and shape analyses. Brophy and 

Danilowicz (2002) used otolith microstructure to distinguish autumn- and winter-spawned fish 

collected in the Celtic and Irish Seas in 1999 and 2000, which was used to determine the relative 

proportions of autumn- and winter-spawned fish at nursery grounds in both areas. Nursery grounds 

in the western Irish Sea were generally dominated by winter-spawned fish whereas autumn-spawned 

fish were mostly at eastern stations. Brophy and Danilowicz (2002) concluded that the vast majority 

of winter-spawned fish were likely to originate from the Celtic Sea and that they had drifted into the 

Irish Sea during the larval phase. Contextually, fish were assigned as either autumn- or winter-

spawning based on the hatch date analysis (later used in Beggs et al., 2012) of a relatively small 

sample (n=111). The assumption therefore was that all fish exhibiting a fast growth or slow growth 

type were spawned in the season identified by this hatch date analysis. With this method, variability 

in individual microstructure and a lack of correspondence between hatch and spawning time may lead 

to classification error (Clausen et al., 2007). Further the studies focused solely on Celtic Sea and Irish 

Sea areas with no samples from adjacent populations (e.g. Wales, Clyde, 6aS). The assumption 

therefore that all fast growth types originated from winter spawning events and therefore from the 

Celtic Sea should be cautioned. This logic also applies to fish identified as autumn spawning. Brophy 

et al., (2003) employed otolith microchemistry to compare the elemental signatures of the otoliths of 

autumn spawned larvae collected in the Irish Sea and winter spawned larvae collected in the Celtic 

Sea to otoliths from young-of-the-year juvenile herring collected in both areas. Though there were 

technical issues with the larval analysis there were significant differences between the larvae and 

juveniles sampled in the two areas, which agreed with the findings of the otolith microstructure 

analysis. The otolith work was furthered developed by Burke et al., (2008) who used otolith shape 

analysis to assigned juveniles to hatch type, either autumn or winter spawned with a high degree of 

accuracy (~86%).  

The aforementioned studies on otoliths all focussed exclusively on larvae or juvenile herring and did 

not assess the mixing of adult herring. To this end a study was presented at the 2012 Benchmark 

Workshop on Pelagic Stocks (WKPELA; ICES, 2012), which expanded the otolith microstructure 

analyses to include 1-ring+ herring (Beggs et al., 2012 – WD1 WKPELA). 1-ring+ herring were 

sampled from tows conducted during the September Irish Sea acoustic survey in 2006, 2007 and 

2008. In all years studied extensive mixing of “winter” and “autumn” type herring was detected in the 

samples. Analysis of the age classes for all years showed that the proportions of “winter” type herring 

was greater in the younger age classes (1 to 3-ringers), with relatively fewer “winter” spawned herring 

found at the older age range (4+ ringers). Of particular interest however was the high proportion of 2-

ringer and 3-ringer “winter” type fish. The proportion of “winter” type 2-ringers varied considerably 

from 32% to 70% between years, while as many as 28% of 3-ringers were also found to be “winter” 

type fish. Analysis of the maturity stages of “winter” and “autumn” type 1–4-ringer herring revealed a 
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differentiation in reproductive phases, whereby as the phase of maturity increased (1 immature–5 pre-

spawning) the proportion of the “autumn” type also increased. Similar results were also found in 

commercial samples from the targeted fishery. Beggs et al., (2012) concluded that the findings 

contradicted previous research which suggested that spawning assemblages in the Irish Sea 

consisted almost exclusively of autumn spawned fish, despite extensive mixing with winter spawned 

fish during the juvenile stages. From the existing scientific perception of juvenile herring mixing in the 

Irish Sea it was historically considered that most “winter” type fish observed in the adult aggregations 

were Celtic Sea winter spawning fish. The results were unexpected and noted as having significant 

implications for the assessment of Irish Sea autumn spawning herring.  

An additional analysis using the same methods as Beggs et al. (2012) on a larger number of 

commercial samples collected 2005–2008 and 2010 was reported in the Section 3.4 of the WKPELA 

(ICES, 2012a) report. Results confirmed extensive mixing of winter spawners occurring in the Irish 

Sea management area (7.aN). Stock mixing was found to be spatially dynamic with the majority of 

mixing occurring to the west of the Isle of Man. The level of mixing to the east of the Isle of Man, in 

the area of the Douglas bank spawning ground, was estimated to be much lower.  

In 2021, AFBI commissioned Swansea University to undertake a study to (i) conduct a literature 

review to identify herring populations potentially contributing to the Irish Sea assessment area (ii) 

develop a genetic assignment model for assigning individual herring caught in the Irish Sea to their 

population of origin (iii) assess stock mixing, with a particular focus on the samples collected on the 

two Irish Sea Acoustic surveys. The results of this study (see Section 2.11 and Gwilliam et al., 2022) 

confirmed many of the previous studies that indicated significant mixing of herring of Celtic Seas origin 

(Celtic Sea, Cardigan Bay and Bristol Channel) herring into the Irish Sea. As described in Section 

2.11 the Celtic Seas assignment category included winter spawning herring from the Celtic Sea (Irish 

coast) and Cardigan Bay and autumn and winter spawning herring from the Bristol Channel. These 

included herring of all length classes. Similar to the findings of Beggs et al. (2012) analysis of maturity 

stage and assignment indicated that the herring assigned to the Celtic Seas were a lower maturity 

stages and those herring at maturity stage 5 assigned almost exclusively to the Irish Sea. As such the 

genetic assignments also make biological sense. The findings of the project highlight that mixing is 

likely to impact our perceptions of the stock size and management effectiveness of Irish Sea (autumn 

spawning) herring, and indicates further research is needed, particularly sampling the catches taken 

during the Irish Sea herring fishery.  

3.6 Industry perception on herring distribution and stock dynamics 

As laid out in the proposal for WKNIRSMAN, time was reserved to hear the opinions and perceptions 

of those working in the industry, namely fishers and participants in the industry survey (ISSS). This 

section provides a summary of those discussions and are apportioned by general topics below. 

On herring ecology in the Irish Sea 

During discussions with industry personnel, there was not much challenge to the current overview of 

the known ecology of herring in the Irish Sea (see section 3.1), though further details were provided. 

On movement of Irish Sea herring, there is support that these fish (her.27.nirs) move northwards 

towards the Firth of Clyde, where a number of autumn spawned fish can be found. This is supported 

by what is seen on from the acoustic survey (ISAS), where herring are routinely found on the “herring 

peaks” south of the North Channel towards the Isle of Man. Historical tagging studies also support 

this perception (Morrison and Bruce, 1981). Industry perceives that the abundance of herring in the 

Irish Sea has increased with the success of the fishery equally improving since ICES increased advice 

in 2019/2020 (using the former assessment model). The ISSS survey provides an index of SSB for 

use in the stock assessment. It is important to note that the index provided is not an indication of 

absolute SSB. A counterclockwise movement of herring from the Isle of Mull, around the Isle of Man, 
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and onto the spawning grounds is supported by the acoustic survey, though the industry notes that 

there are high numbers of herring in northern waters in June/July. Both fishers and scientists report 

substantial numbers of juvenile herring using the Irish Sea as a nursery, where juveniles would 

disperse towards the Solway Firth (Irish Sea herring) or southwards towards the Celtic Sea upon 

maturation (Celtic Sea herring). Furthermore, the industry has noted that herring are moving further 

westwards during the fishing season and have requested that surveys should be amended to reflect 

this positional shift. Concerns were raised regarding the assumption that larvae from the Celtic Sea 

are transported into the Irish Sea. The industry denotes than any larvae present in the Irish Sea is 

likely for fish spawning in the Irish Sea itself, opposed to from the Celtic Sea. This perception was 

advocated through numerous points including: a very low sustained recruitment for the Celtic Sea 

herring stock since 2020/2021, the Irish Sea herring fishery maintaining a relatively stable fishery (and 

stock) though periods of Celtic Sea stock recovery and collapse, and that the main mixing volumes is 

in younger ages (1–3 wr). Furthermore, industry expresses that even if Celtic Seas fish are in the Irish 

Sea, they may not be from the Celtic Sea herring stock area, instead potentially originating anywhere 

from south of Dunmore East, or the English or Welsh coasts north and south of the 52°30’N stock 

boundary (assessment area delineation), and therefore may not be part of the 0 TAC issue (as advised 

for the Celtic Sea herring stock). Further insight was provided on the feeding patterns of herring in the 

Irish Sea. They believe that feeding predominantly takes place in the Irish Sea, as when caught in the 

Irish Sea fishery, the bellies of the fish are full and bursting. They also note the colour of the flesh to 

be white in the Irish Sea, inferring that they feed on white euphausiids, whilst those in the Celtic Sea 

have red flesh. As such, fishers document that they could tell the origin of fish (Irish Sea of Celtic Sea) 

by flesh colour. Furthermore, there is an assumption that herring moving into the Irish Sea (potentially 

or assumed to move from the Celtic Sea) is to feed as there’s either less food availability in the Celtic 

Sea or they [the herring] are avoiding warmer water. 

On improvements to the assessment of Irish Sea and Celtic Sea herring 

Both the Irish Sea (her.27.nirs) and Celtic Sea (her.27.irls) herring assessments use a combination of 

commercial sampling, catch numbers, and fisheries-independent surveys to evaluate stock condition 

and provide catch advice. A noted improvement, by both the industry and scientists, would be the re-

analysis of survey time series data (using the best available methods) for the ISAS and ISSS surveys 

and an alignment of survey design and analysis. Both are currently under investigation by the ICES 

WGIPS Working Group. Industry implies that the biomass seen on the ISSS survey and during the 

fishery is not currently reflected in the Irish Sea herring assessment. The Celtic Sea Pelagic Acoustic 

Survey (CPAS) is conducted in October, though there is a belief that Celtic Sea herring (predominantly 

winter spawners) are beginning to spawn later. This is supported by spawning samples collected by 

the Marine Institute (Ireland) as late as February in 2018. Genetic analyses proved these were winter-

spawning Celtic Seas herring and not spring-spawning herring, indicating a temporal shift in spawning 

time. Another example being an industry survey of a single, actively spawning herring was observed 

during the WESPAS survey in June (2019) in the southeastern Celtic Sea. However, due to the 

proximity of this fish to the UK coastline, and that the fish was not genetically sampled, meant it was 

impossible to determine a stock origin. As discussed, limitations driven by herring behaviour are 

affecting the input data for the Celtic Sea herring assessment. In the Celtic Sea, herring aggregations 

have been observed tight to the seafloor intermittently since 2013. This behaviour could be a response 

to increased presence of predators e.g., tuna. To better quantify such aggregations, the CSHAS 

(CSPES) survey actively seeks out these aggregations using positional information provided by 

fishers. High resolution adaptive survey effort is used to monitor the size, scale, and persistence of 

these aggregations. This type of adaptive effort has been part of the survey since 2015. However, 

due to the proximity to the seafloor, acoustic techniques have limited capacity to accurately quantify 

abundance and ad-hoc survey inputs have limited use in stock assessments. 
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Further improvements are needed to sample the commercial catches within the fishery e.g., through 

the use of genetics or other methods, where catches can be apportioned to the correct stock and 

assessment. Note should be taken of the recommendations of ICES WKSIDAC2 and WKSIDAC3 in 

relation to the most appropriate method employed. The Irish Sea fishery only lasts between 8–10 

weeks, so any sampling programme should function with fishers taking the samples. 

4. Roadmap of evidence gaps and future research needs 

For future research needs, three primary points were discussed, focussing on whether the historical 

perceptions of herring dynamics need to be revisited and/or updated to reflect any modern changes, 

followed by two discussions to define evidence bases to determine the extent of stock mixing and 

what requirements there are to improve the assessments of both Irish Sea and Celtic Sea herring. 

Each are highlighted in individual sections below. 

4.1 Discussion on whether historical perceptions of herring dynamics need to be 

revisited 

The historical perceptions of herring dynamics in the Irish Sea can be divided into separate sections, 

as presented below. For conciseness and readability, these perceptions are summarised by life history 

parameters: spawning, larvae, and juveniles, adults, and stock mixing and movement. 

Spawning, larvae, and juveniles 

Irish Sea herring spawn during the autumn, usually in a 3–4-week period in September/October 

(Burke et al., 2008a), namely upon two main spawning sites: Douglas Bank to the east of the Isle of 

Man, i.e., Manx herring (Dickey-Collas et al., 2001) and Mourne herring on the east coast of Ireland 

(MacKenzie, 1985). Larvae would be hatched in ~10 days after eggs were laid and would drift 

passively on currents into nursery areas in the eastern Irish Sea (Ellis et al., 2012). This assumption 

is supported by the data collected during the NINEL larval survey and the ISAS acoustic survey. Larval 

herring from the Celtic Sea would drift northwards (Deschepper et al., 2020) and be primarily found 

to the west of the Isle of Man, whereas Irish Sea autumn spawned larvae would be found primarily to 

the east of the Isle of Man (Burke et al., 2008a). There was not a complete consensus in support of 

this view with some suggestions that winter-spawning fish may be originating from within the Irish Sea 

itself. This presents a research need as the level of mixing between Irish Sea, Celtic Sea, or Celtic 

Seas larvae is currently unknown. There is also a suggestion that larvae spawned in the Irish Sea 

may also drift into the Firth of Clyde. Upon maturation, juveniles of Celtic Sea origin are assumed to 

return there to spawn (Lynch, 2011). 

Adults 

There is still some debate as to where herring, which were spawned in the Irish Sea, reside as adults 

throughout the year. Geffen et al., (2011) suggests that some, or the majority of, Irish Sea herring 

adults migrate out through the North Channel on to the Malin Shelf after the autumn spawning period. 

The adults were presumed to return to the Irish Sea in the late summer prior to spawning in the 

autumn. The theoretical migration route of Irish Sea autumn-spawning herring to the Malin Shelf is 

not supported by empirical evidence (see section 3.5). Adult herring are, however, found in the Irish 

Sea year-round as they occur in the bottom trawl surveys in March and there is anecdotal information 

from active fishers that they occur in catches for demersal species. 

The migration of adult herring from the Celtic Sea to the Irish Sea is disputed with participants 

disagreeing on the validity of the available evidence. On one side, the tagging study of Molloy et al. 

(1993) clearly demonstrated physical movement of a significant proportion (41%) of tagged fish from 

the Isle of Man to the Celtic Sea. Furthermore, otolith microstructure (Beggs et al., 2012) analyses 

indicated a significant proportion of winter spawned herring in the assemblages in the Irish Sea. That 
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analysis indicated that the proportion of “winter” type 2-ringers varied considerably from 32–70% 

between years; while as many as 28% of 3-ringers were also found to be “winter” type fish (see 

Section 3.5). For context, the time variable proportion mature (ogive) from 2006–2008 (i.e., the years 

of samples reported in the WD), was noted in the 2012 HAWG (ICES, 2012b) report as being 0.89, 

0.94, and 0.84 for age-2 herring and 1, 0.9, and 1 for age-3 herring, indicating that the majority of the 

fish sampled were adult fish. Most recently, the genetic evidence has confirmed the previous findings 

that adult Celtic Sea herring are also present in the Irish Sea and are in lower maturity stages than 

Irish Sea autumn spawners when sampled during the acoustic surveys and fishery. No significant 

winter-spawning has been scientifically observed or documented in the north Irish Sea during the 10 

years of the genetic project. Further, the genetic characteristics of the Irish Sea autumn spawning 

herring have remained unchanged during this period. The principle of parsimony supports the 

assertion that adult Celtic Sea herring are undertaking seasonal migrations to the Irish Sea.   

The contrary position is that the contemporary genetic evidence is speculative and historical evidence 

of tagging is too old to consider. The position on the otolith microstructure analysis is not clear as this 

was not reviewed in depth at the meeting. 

4.2 Evidence bases needed to determine stock mixing and to what extent quantitatively 

Three main areas to determine the extent of stock mixing were identified. These are presented in 

Table 1 with further detail provided below. 

Origin of Celtic Sea(s) spawners in the Irish Sea. This is not to be confused with exclusively Celtic 

Sea fish i.e., from the assessment area (ICES divisions 7.a South and 7.g–k). 

The proportion between Irish Sea herring and fish of Celtic Sea spawning origin in commercial catches 

(in the Irish Sea) is not known. Evidence currently suggests that juvenile fish (up to one winter ring) 

have the most mixing, though genetic analyses and otolith microstructure present mixing across all 

age classes to varying levels. This challenges the theory that, upon maturation, fish of Celtic Sea 

origin (adults) return southwards to spawn. Similarly, the extent to which fish of Celtic Sea origin may 

join and stay resident in the Irish Sea, thereafter, is also unknown, though there is no evidence 

currently available to support this theory. Extensive genetic sampling was undertaken in the Irish Sea 

over the past 10 years, and temporal replicates of spawning baseline samples are available from 

Douglas Bank (see Gwilliam et al., 2022). If significant spawning aggregations of herring are identified 

in areas/seasons in the north Irish Sea which are not represented in the current genetic baseline, then 

spawning baseline samples should be collected and analysed with the same panel of genetic markers 

(IdentiGEN MultiFishSNPChip_1.0 array or latest update) as those in the current baseline.  Additional 

baseline samples are required to be collected from the Celtic Sea spawning grounds off the south 

coast of Ireland, notably Dunmore East, Capel Island, Cork harbour. The Celtic Sea herring stock was 

historically dominated by autumn spawning herring and efforts should be made to ensure any vestiges 

of this part of the stock is included in baseline sampling. Small, localised herring populations which 

spawn on the English and Welsh coasts are genetically assigned as winter-spawning Celtic Seas fish 

but their contribution to the percentage occurrence of fish genetically assigned to winter-spawning 

fish of Celtic Seas origin is unknown. There is a high likelihood that not all spawning populations 

present in the Irish Sea have been identified and could present limitations to the genetic assignment 

model. However, the necessity to document these small populations is dependant on whether the 

venture is deemed worthwhile. 

Systematic sampling of commercial catches in the Irish Sea is required. To date, much of the limited 

commercial sampling has been done on an ad-hoc basis with uncertain catch positions or dates and 

varying quality of sample collected. It is imperative that these issues are addressed so robust samples 

of verifiable origin are available for assignment of catches. 
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Furthermore, sampling for genetic analysis (on the recommendation or WKSIDAC2 and WKSIDAC3) 

and otolith microchemistry on larval herring should also be completed. The involvement and support 

of the Isle of Man may be required to ensure complete sampling coverage. Genetic baselines are 

currently available (see above). When sampling is sufficient, estimates of individual population 

contributions to each assessment (Irish Sea and Celtic Sea) can be included. 

Clyde herring in the Irish Sea and vice versa 

Historically, Clyde herring are spring spawning (between February and April), though autumn 

spawners are found in waters near to the Firth of Clyde. The extent to which fish from the Irish Sea 

migrate to the Clyde, and vice versa, is unknown. This unknown presents limitations for the 

assessment of stocks in these areas, including Irish Sea herring (her.27.nirs), 6.a North, and 6.a South 

herring (at an ICES level), and for the local management of herring in the Clyde itself (see Marine 

Directorate Public Consultations for Clyde herring). Baseline sampling (either genetic or from otoliths) 

from herring in the Clyde and the Irish Sea (as above) should be collected so assignment of fish to 

stocks can be made for both survey and commercial catches. 

North Channel and Malin Shelf to the Irish Sea 

Very little evidence is available to establish the link between the Irish Sea and the Malin Shelf (through 

the North Channel). Whilst there is a suggestion that Irish Sea herring do move northwards to, and 

possibly through, the North Channel, this has not been verified. Larval drift modelling has 

demonstrated that larvae in the northwest (Division 6.a) are broadly transported clockwise around the 

coast towards the Clyde and into the Irish Sea, in many cases (O’Sullivan et al., 2013). Given that 6.a 

South herring are genetically similar to the Celtic Seas category (which includes winter-spawning fish 

from the Celtic Sea and Cardigan Bay), there is potential that these may constitute the fish of winter-

spawning origin (6aS) opposed to being from southern waters of the Celtic Sea or neighbouring areas. 

This movement may have implications for stock assessments (Irish Sea, 6.aN, and 6.aS herring), 

though this is deemed a lower priority issue compared to the mixing between the Irish and Celtic Sea. 

It should also be noted that the 6.aN autumn-spawning herring are genetically the same population 

as North Sea autumn-spawning herring and the connection between the two assessments is a 

relevant focus for future work. 

4.3 Evidence bases to support improvement of the assessments of Irish and Celtic Sea 

herring 

Despite improvements made to the Irish Sea assessment model at HAWG in 2024 and 2025 (ICES, 

2024f; ICES, 2025c), further developments can be made. The Workshop described these 

improvements under three broad topics: improving the stock assessment model itself e.g., input data 

differences, how best to include information on stock mixing, and what is needed to evaluate changes 

in the Irish Sea ecosystem. These discussions were also extended to include details on the Celtic 

Sea herring assessment and on further herring stocks in western waters. These topics are explored 

in detail below with key points summarised in Table 2. 

Stock assessment model improvements 

To improve the stock assessment model for Irish Sea herring, it should strongly be considered that 

the stock be taken to Benchmark by ICES. This was echoed at HAWG (ICES, 2025c). The Benchmark 

should focus on fixing or updating model parameters which were suggested by the external review 

from the 2025 assessment. A series of Workshops should be convened, through ICES, to review and 

evaluate existing and additional data sources e.g., the NINEL index for their use in upcoming or future 

Benchmarks. Survey data is considered a key input in this process. Issues raised at this meeting 

highlighted ongoing issues with data processing procedures and data transparency for both ISAS and 

ISSS surveys (ICES, 2025f).  HAWG (ICES, 2025c) has recommended that WGIPS host a workshop 
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to investigate the potential of a future synoptic standardised survey covering the Celtic Sea, Irish Sea, 

and English Channel (or parts thereof), and this would be an important part of a future road map. 

However, this does not address the current survey assessment time series. A re-analysis of the 

existing survey time series utilising ICES recommended analysis procedures is required to ensure the 

quality of the time series data is assured in advance of a future synoptic survey (ICES, 2021). This 

process has been initiated by HAWG (ICES, 2025c) with WGIPS to review each recommendation 

before HAWG (2026). Furthermore, efforts should be made to provide evidence that Celtic Sea fish 

are part of Irish Sea [herring] catches and describe the effects that these, insofar unquantified, catches 

have on the Celtic Sea stock. Explorations should be undertaken to inform on the information available 

for younger ages (by means of a literature review or future sampling) and explore potential changes 

in natural mortality (M), amongst others. Overall, the suggestion is to host two Benchmarks to improve 

the assessment of Irish Sea herring: the first is exclusively for the Irish Sea, and focussing on 

improving the current model, whilst a future (second) Benchmark will include new information on stock 

mixing, recruitment indices etc, and should be undertaken as a joint exercise including Irish Sea and 

Celtic Sea herring assessments, and should consider the other west coast stocks (her.27.6aN, 

her.27.6aS7bc, her.27.7ef, and possibly the Clyde). 

Inclusion of stock mixing in the assessment 

Before estimates of stock mixing can be included in the Irish Sea herring stock assessment, further 

(ongoing) research is needed to define the population structure of herring across the region. ICES 

WKSIDAC2 and WKSIDAC3 defined 26 genetic populations underlying the herring stocks in the ICES 

area. Genetic population codes have been implemented in the ICES database and are used for the 

analysis of acoustic survey data across most herring stocks. This should be taken into account in 

future implementation in the Irish Sea. Potential spawning grounds e.g., north Wales, and potentially 

small, localised populations, should be documented. Commercial catches should be sampled to 

estimate the population split and quantify the realised outtakes of fish between populations. Continued 

research is needed to evaluate the length of time Celtic Sea herring remain in the Irish Sea. The 

status of herring in the Firth of Clyde should also be described, including the exact population 

structure, and how these herring interact with neighbouring populations. Similarly, the connectivity of 

6a in the context of transport of larvae to the Irish Sea (O’Sullivan et al., 2013) should equally be 

documented. Likewise, the interactions between herring from both the Bristol Channel (Division 7.f) 

and wester English Channel (Division 7.e), should also be defined. 

Evaluate ecosystem changes 

ICES provides a series of Ecosystem Overviews (ICES, 2023b) lined up to the 17 ecoregions and 

advisory areas recognised by ICES (ICES, 2023c), with the intention of advancing the delivery of 

integrated ecosystem-informed advice, by considering the effects of multiple human pressures on the 

environment and ecosystem processes. One of which is for the Celtic Seas, covering the west of 

Scotland and Ireland, the Irish Sea, Celtic Sea, Bristol Channel, and the western English Channel 

(ICES, 2024g), where detail on herring is provided. Two elements of ecosystem change were 

presented by the Workshop for evaluation. Firstly, the impact of climate change on Celtic Sea herring 

should be described, for example, is the current trend of Celtic Sea herring i.e., low biomass and 

declining recruitment (ICES, 2025d), driven primarily by climatic changes compared to the impact by 

fisheries (catches), or is it a combination of both. Secondly, there should be an evaluation of the 

changes in behaviour shown by herring (as suggested by the Celtic Sea Pelagic Acoustic Survey) in 

response to large predators e.g., increased tuna presence in the Celtic Sea which has driven herring 

towards the seabed.
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Table 1. Evidence bases and needs to quantify stock mixing between the Irish Sea, Celtic Sea, and adjacent waters. 

Priority Population mixing Quantitative determination Justification 

1 Origin of Celtic Sea(s) spawners in the Irish 
Sea. This is not to be confused with exclusively 
Celtic Sea fish i.e., from the assessment area 
(ICES divisions 7.a South and 7.g–k). 

Stock ID in commercial catches and 
fisheries-independent surveys 
(ISAS and ISSS).  

• The proportion of the catch which contains fish of 
Celtic Seas spawning origin is not known. Evidence 
currently suggests that juvenile fish (up to 1 winter 
ring) have the highest mixing.  

• The extent to which fish of Celtic Seas origin may join 
and stay resident in the Irish Sea, thereafter, is also 
unknown. Genetic ID (assignments and baseline 
sampling) on Douglas Bank, during spawning time, is 
required. This may require the involvement and 
support by the Isle of Man.  

• Additional baseline samples are required from Celtic 
Sea spawning grounds (Dunmore East, Capel Island, 
and Cork Harbour). Any remaining vestiges of Celtic 
Sea autumn-spawning herring should be sampled. 
Localised populations on the English and Welsh 
coasts can also be sampled. 

2 Clyde herring in the Irish Sea and vice versa Investigations within the Clyde  • The extent to which fish from the Irish Sea migrate to 
the Clyde, and vice versa, is unknown. Both have 
implications for assessment of stocks in these areas. 
Baseline samples from the Clyde and the Irish Sea are 
needed so assignment to surveys and catches can be 
made.  

3 North Channel and Malin Shelf to the Irish Sea Little empirical evidence of actual 
movements but requires further 
investigation.  

• Very limited knowledge of evidence is available, and 
whilst interesting, is much lower priority than the 
connection between the Celtic and Irish Seas due to 
the implications for stock assessment and 
management in those areas. However, there are 
potentially wider implications for the whole western 
herring set of stocks/populations.  
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Table 2. Research aims to underpin future assessments and management of Irish Sea herring (and adjacent stocks/populations) 

Priority Evidence gap What is needed? 

1 Stock assessment • Benchmark the Irish Sea herring assessment when possible. A full review of model settings and input data should 
be covered. 

• Evaluate available data sources e.g., NINEL index for use in upcoming or future Benchmarks by means of a 
series of ICES Workshops. 

• If Celtic Sea (her.27.irls) fish are present within Irish Sea catches, provide evidence of the effects on the Celtic 
Sea stock. 

• Evaluate the information available for younger ages, potential changes in natural mortality etc., for both Irish Sea 
and Celtic Sea herring. 

• Plan for a future Benchmark process which includes both Irish Sea and Celtic Sea herring assessments together. 
Consider the inclusion of the other west coast stocks. 

2 Stock mixing Please see Section 4.2 for exact priority, current understanding, and data needs for the points listed below: 

• National institutes to sample the commercial catch of both Irish Sea and Celtic Sea herring. WKSIDAC3 
recommends genetics. Otoliths can also be collected for supplementary identification. 

• Replicate the approach of the MSHAS to genetically sample hauls on the CPAS, ISAS, and ISSS, in order to split 
biomass estimates by population. Work towards a synoptic survey with standardised timing and methodology as 
discussed above. The latter is currently ongoing. 

• Identify the spawning location, and location during the fishery, of fish in the Irish Sea. 

• Comprehensively map the spawning grounds of herring in the Irish Sea, including the English and Welsh coasts 
(currently ongoing with the University of Bangor “FISHistory” project), and consider the subsequent needs to 
determine the genetic baseline from the identified areas. 

• Describe the status of herring in the Firth of Clyde including population structure and wider interactions. 

• Define the relationship between the Malin Shelf (Division 6.a) to both the Irish and Celtic Sea. 

• Define the relationship between the Bristol Channel (Division 7.f) and western English Channel (Division 7.e) to 
both the Irish and Celtic Sea.  

3 Ecosystem changes • Describe the impact of climatic changes on Celtic Sea and Irish Sea herring e.g., is the current trend of Celtic 
Sea herring (low biomass and recruitment) driven more by the climate compared to fisheries or is it a combination 
of both. 

• Evaluate the changes in behaviour by herring in response to returning predators e.g., tuna in the Celtic Sea.  
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6. Annexes 

6.1 Participants 

Name Institute Contact e-mail 
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Afra Egan Marine Institute (IE) afra.egan@marine.ie 
Edward Farrell KFO (IE) edward@kfo.ie 
Adam Holland NIFF (UK) adam@seasource.com 
Ewan Hunter AFBI (UK) ewan.hunter@afbini.gov.uk 
Ruth Kelly AFBI (UK) / TCD (IE) kellyr44@tcd.ie 
Rebecca Kyle AFBI (UK) rebecca.kyle@afbini.gov.uk 
Steve Mackinson SPFA (UK) steve.mackinson@scottishpelagic.co.uk 
Gavin McNeill AFBI (UK) gavin.mcneill@afbini.gov.uk 
David Murray Cefas (UK) david.murray@cefas.gov.uk 
Cormac Nolan Marine Institute (IE) cormac.nolan@marine.ie 
Steven O’Connell Marine Directorate (UK) steven.o’connell@gov.scot 
Ciaran O’Donnell Marine Institute (IE) ciaran.o’donnell@marine.ie 
Michael O’Malley Marine Institute (IE) michael.o’malley@marine.ie 
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6.2 Resolutions 

A Workshop on Ecology of Herring in the Irish Sea (ICES Division 7.a North) and Implications for 

Management (WKNIRSMAN) will be established (18–19 February 2025) and chaired by Richard Nash 

(Cefas). The meeting shall meet at the Agri-Food and Biosciences Institute (AFBI) in Belfast, Northern 

Ireland to discuss present knowledge on herring in the Irish Sea (and wider Celtic seas) and any 

management implications. This meeting is of UK initiative and does not function as an ICES 

Workshop. Further detail is given below.  

Principal topics of discussion:  

A. Summary of the known ecology and stock dynamics of herring residing in the Irish Sea (past, 

present, and future/projections).  

B. Acoustic survey timing and the question of aligning PELTIC, CPAS, ISAS, and HERAS.  

C. Use of larvae surveys to inform on stock dynamics and ecology of the 7.aN herring.  

D. Efficacy of stock identification methods – namely genetics.  

E. Stock mixing (the question of Celtic Sea herring in 7.aN and Irish Sea herring moving out into 

either the Clyde or Malin Shelf, or both).  

F. The potential impacts of e.g., a sprat fishery in the Irish Sea.  

G. Industry perceptions of the stock dynamics. 
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6.3 Agenda 

Tuesday 18 February 2025 (09:30–17:00) 

Opening – including house rules for AFBI and ‘round table’ introductions.  

Chair introduction.  

i. Summary of the known ecology and stock dynamics of herring residing in the Irish Sea (past 

and present). 

ii. Summary of the known ecology and stock dynamics of herring residing in the Celtic Sea, Malin 

Shelf, and in the Clyde (past, present).  

iii. Surveys in each area used to inform our understanding and assessment of the putative stocks 

in the Irish Sea and adjacent waters.  

iv. General discussion on what we do and don’t know from published scientific papers and 

reports.  

Wednesday 19 February 2025 (09:00–17:00) 

v. Finish any topics not completed on Tuesday.  

vi. Genetic information which informs on the distribution and dynamics of populations and/or 

genetically identified populations.  

vii. Industry perceptions of the dynamics of the herring which occur in this area (Irish Sea and 

Celtic Sea/6aS).  

viii. Discussion on whether the historical perceptions of the herring dynamics in the area need to 

be revised.  

ix. Discussion on evidence bases needed to determine whether there is stock mixing and 

quantitatively to what extent.  

x. Roadmap of perceived evidence gaps and what is needed to fill the gaps. 

 

Topics detailed: 

Irish Sea (lead: Ruth Kelly/Pia Schuchert), Celtic Sea (lead Afra Egan/Cormac Nolan), Malin Shelf 

(lead: Afra Egan/Michael O’Malley), and Clyde (lead: Campbell Pert). 

1. Current understanding of the ecology of herring in the area. 

2. Current surveys and research programmes on herring. 

3. Current status of the stock. 

Overarching genetic studies (leads Edward Farrell/David Murray/Adam Ciezarek). 

Perceptions from industry. 


