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Executive summary 

2018 was the third industry-led survey of herring in 6a/7bc. Industry and scientific 

institutions from Scotland, Northern Ireland, Netherlands, Ireland, and England 

successfully carried out scientific surveys with the aim to improve the knowledge base 

for the herring spawning components in 6aN and 6aS, 7bc, and submit relevant data to 

ICES to assist in assessing the herring stocks and contribute to establishing a rebuilding 

plan. 

Following agreement on a scientific monitoring fishery TAC of 5 800 t (4 170 t in 6aN 

and 1 630 t in 6aS/7bc) (EU 2018/120), the scientific survey was designed based on ICES 

advice, and experience from 2016-17 on the timing, location and number of samples 

required to collect assessment-relevant data from the monitoring fishery (ICES 2016a). 

Three industry vessels were used for acoustic surveys in 6aN and one in 6aS/7b. The 

vessels used in 6aN were each equipped with a calibrated Simrad EK80 transceiver 

using the ship’s hull-mounted transducer. One industry vessel was dedicated to taking 

samples for morphological and genetic analyses in 6aN, and two others were directed to 

searching and fishing in specific areas so as to maintain comparability with previous 

commercial catch data. In 6aS/7b biological, genetic and morphometric samples for were 

collected by numerous inshore vessels. 

In 6aN, each vessel undertook an acoustic survey in sequence, covering four known pre-

spawning/ spawning areas. This was planned to coincide with the known spawning 

period, but spawning in 2018 was two or more weeks later than during previous 

surveys. In particular, the first two acoustic surveys were considered too early because 

no spawning ready/ spawning fish were found during the survey and because 

commercial fishing occurring at the end of September/ early Oct saw considerably more 

herring in areas where they were largely absent during the acoustic surveys. For 

example, in the area east of Cape Wrath. A notable feature of the 2018 survey was the 

recording of a good abundance 0-age group herring in the Minches, generally mixed 

with similar sized sprat. The main concentration of mature herring found during the 

acoustic survey in 6aN was aggregated in Area 3 – North Minch, (same as 2017).  0-age 

group mackerel (10-15cm) were found in abundance distributed throughout the area, 

being caught in almost every haul. Sprat were also common again, distributed 

throughout the area in surface schools. Close attention was given to distinguishing these 

from herring schools during classification of the acoustic data. Total biomass estimates 

of herring recorded during the survey in 6aN was 118 000 t. 

In 6aS/7b herring were distributed similar to 2016 and 2017.  Herring were again found 

close inshore with the overall distribution dominated by aggregations of herring in a 
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few discrete areas. Total biomass estimates of herring recorded during the survey in 

6aS/7b was 50 145 t. The acoustic survey in 6aS/7b also estimated horse mackerel in the 

survey area to be 57 162 t. This species inhabits a large geographical range (outside the 

area of the survey) therefore the index is only useful as a subset of the larger stock, albeit 

an important area for the horse mackerel fishery during this time of the year. Horse 

mackerel were distributed mainly in an area to the north and west the Stags of 

Broadhaven, Co. Mayo.  

Biological samples taken commercial catches were used to construct catch-at-age input 

data used in ICES 2019 stock assessment (HAWG 15-21 March 2019). Acoustic survey 

data on the biomass of the spawning components were presented at ICES International 

Pelagic Surveys working group (ICES 2019a) and were considered representative of the 

herring abundance during the survey period, but unreliable as estimates of the SSB. 

Genetic data collected from spawning fish (from commercial samples) will be included 

in the new baseline data required to assess separately the stocks in 6aN and 6aS, 7bc. 

Results to date from the genetic testing of using samples taken in previous surveys of 

western herring conclude that the 6aN and 6aS/7bc herring stocks represent at least two 

genetically distinct populations, and this result appears to be stable over time. This 

information will be considered in a future benchmark assessment. 

Following ICES advice on the need for a stock recovery plan for herring in 6a,7bc (ICES 

2016a,b, 2017a), the Pelagic Advisory Council submitted a proposed plan to the 

European commission on 2 March 2018. Despite the work undertaken by ICES HAWG 

(2017) to evaluate the plan, ICES ACOM decided that the basis for advising the 

commission on its special request to evaluate the plan was insufficient, and there has 

been no further progress to date. Next steps will be developed as more information on 

what is expected comes forth. Discussions with ICES during the MIACO meeting in 

January 2019 suggest that the workshop on guidance for Management Strategy 

Evaluations may be helpful in this respect. 

With provision made for 5 800 t monitoring fishery in 2019 (EU 2019/124), plans are 

underway for a fourth survey in 2019, taking into account the recommendations of ICES 

WGIPS (ICES 2019a).  
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1 Rationale, aim and objectives 

1.1 Rationale 

During the ICES benchmark workshop on herring west of the British Isles (ICES 2015a), 

the stock assessments of 6aN herring and 6aS/7bc herring (Figure 1.1) were merged into 

one combined assessment. The reason for this is that the summer acoustic surveys and 

fishery occur at a time when the northern and southern components are mixed, and the 

baseline morphometric information required to separate the two components was found 

to be unreliable due to evidence of changes over time. The consequence is that since 

2015, ICES has advised a zero TAC, and recommended that a rebuilding plan be 

developed (ICES 2017a). The ICES HAWG also stated in its March 2015 report that there 

is a clear need to determine the relative stock sizes (ICES 2015b).  

Under the auspices of the Pelagic Advisory Council, this situation catalysed fishing 

industry associations representing Scottish, English, Dutch, Irish and German fishery 

interests to set about providing the much needed evidence required to establish reliable 

stock assessments for the separate stocks, and develop a rebuilding plan.  

In response to the STECF 2015 autumn plenary recommendation that it would be 

beneficial to maintain an uninterrupted time series of fishery-dependent catch data, and 

a subsequent special request (to ICES) by the European Commission, ICES provided 

advice on methods for undertaking a scientific monitoring fishery for the purpose of 

obtaining relevant data for assessment (ICES 2016a). In particular, the advice referred to 

collection of data necessary to determine the identity and structure of the two stocks, 

collected in a way that (i) satisfies standard length, age, and reproductive monitoring 

purposes by EU Member States for ICES, and (ii) ensures that sufficient spawning-

specific samples are available for morphometric and genetic analyses as agreed by the 

Pelagic Advisory Council monitoring scheme 2016 (Pelagic Advisory Council, 2016).   

This advice, and a resulting EU Council regulation (EU 2016/0203) that made provision 

for a scientific monitoring TAC of 5 800 tonnes (4 170 t in 6aN and 1 630 t in 6aS, 7bc) 

were the enablers for the industry-led survey to take place. EU Council regulation (EU 

2018/120) made the same provision, enabling the third survey to take place. 
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Figure 1.1. Herring stock assessment areas. 

 

1.2 Overall Aim 

 

To improve the knowledge base for the spawning components of herring in 6aN and 

6aS/7b, and submit relevant data to ICES to assist in assessing the herring stocks and 

contribute to establishing a rebuilding plan.   
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1.3 Objectives 

 

1. Abundance estimation: Collect acoustic data and information on the size and age 

of herring and use it to generate an age-disaggregated acoustic estimate of the 

biomass of pre-spawning/ spawning components of herring in 6aN and 6aS/7bc 

(‘Western herring’). 

2. Stock identity separation: Collect morphometric and genetic data to distinguish 

whether the 6aN stocks are different from the stocks in 6aS, 7bc. 

3. Age composition of the commercial catch: Collect catch-at-age data from the 

monitoring fishery to provide continuous fishery-dependent time series required 

for assessment. 

4. Rationale for continued monitoring: Use the results of the surveys as evidence 

for consideration and design of a scientific monitoring fishery in 2019. 

5. Evidence for a rebuilding plan: Use the results of the surveys to contribute to the 

scientific basis for development of a rebuilding plan for Western herring.  
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2 Material and methods 

2.1 Research plan 

The overall research plan involves the planning, implementation and analysis & 

reporting stages outlined in Figure 2.1. 
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Figure 2.1. Overview of the planning, implementation and analysis stages in the 

Western herring surveys. 
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2.1.1 Specific survey objectives  

Specific objectives for the field surveys followed objectives 1-3, described in section 1.3. 

Each of the 7 vessels involved were assigned specific objectives and provided with a 

vessel-specific sailing plan and survey protocol manuals (example available on request). 

Sections 2.2 to 2.4 describe the survey methods in detail. 

2.1.2 Survey areas 

Utilising ICES advice on the monitoring fishery (ICES 2016a) together with the 

experience from previous surveys, a review of spawning areas and timing (Mackinson 

2017) and discussions with fishing skippers during the planning meeting (27 June 2018), 

five areas were selected for surveying in 6aN (Figure 2.2). The areas coincided with the 

geographic distribution of known active herring spawning areas (Figure 2.3, and 

observed in previous surveys) and records of commercial catches (Figure 2.4).  Areas 2-4 

are considered to be active spawning areas and Area 1 a pre-spawning aggregation area 

that contains an unknown mixture of stocks of Western and North Sea herring, where a 

large proportion of catches has been taken in recent years (ICES 2015a). Area 5 was a 

new addition for 2018 based on evidence from 2017 and local creel fishermen of herring 

on the east side of the North Minch. Systematic acoustic surveys (see section 2.2) were 

conducted only in areas 2-5 in 6aN, but ad-hoc acoustic data recorded by other vessels 

also.  

In 6aS/7b, the acoustic survey area (Figure 2.5) collected data from known spawning 

areas (Figure 2.6). Spawning time in this area is variable, generally between October and 

February (Table 2.1). 
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Figure 2.2.  Planned survey areas used in the 6aNorth surveys. Area 1- North  pre-

spawning mixing area, Area 2 -East of cape Wrath, Area 3 – The Minch, Area 4 – Outer 

Hebrides, Area 5 – east Minch. 
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Figure 2.3. Spawning areas for herring in ICES subareas 6 and 7, with currently active 

spawning areas and pre-spawning aggregation areas for each stock indicated by black 

rectangles. Used in ICES 2016, redrawn from Geffen et al. (2011).  

 

Figure 2.4. Distribution of commercial catches reported in 6aN in 2011.  
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Figure 2.5. Planned acoustic survey area and transects for 6aS/7b, in 2018.  Acoustic 

survey area for 6aS and 7b. The total planned transect length was 1540 nmi (start 55˚17N 

and 6.52˚W) with progress from east to west.  The survey design allows for some intense 

surveys in areas where fish are observed and also in areas known to contain herring 

from information from the fleet (e.g. Lough Swilly, Lough Foyle, Inver Bay, Bruckless 

Bay, Teelin, Killala Bay, and around Glen Head/Rathlin O’Beirne). 

 

 

 

 

 

 

 

 

 

 



Page 15 of 104 

 

Table 2.1. Spawning areas, spawning grounds and spawning beds in 6aS/7bc. Area 

(km2) and depth (m) refer to individual spawning beds (from O’Sullivan, 2013). 
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Figure 2.6. Herring Spawning grounds in 6aS/7b,c (from O’Sullivan, 2013). 
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2.1.3 Timing, vessels and areas for each of the survey vessels (Table 2.2).    

Table 2.2a. Deployment in 6aN. Sequencing shown for vessels undertaking acoustic survey work. Vessels deployed for 

catch sampling only have flexible period of operation covering known spawning timing. 
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31-Aug 02-Sep 3 Area 3
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05-Sep 06-Sep 2 Area 5

07-Sep 09-Sep 3 Area 3
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Table 2.2b. Deployment in 6aS/7b 

 

Area 

Earliest 

survey 

date 

End 

date 

Calibration 

date 

Acoustic 

Survey 

distance 

(nm), one 

coverage 

Vessel and 

type 

(Refrigerate

d Sea Water 

(RSW) or 

Freezer) 

Flag Homeport Vessel# Role Skipper 

Area 5 (North 

Donegal) & 6 

(West 

Donegal/May

o) 

01-Nov 21 

Nov 

18-Nov 

2017 

1400 nmi 

approx. 

Eilean Croine 

(RSW 

acoustic 

vessel) and 

Sparkling 

Star (RSW 

biological 

vessel) 

IRL Skibbereen 

/Killybegs 

S238 and 

D437 

Acoustic and 

catch 

sampling 

Eric 

Murphy 

(Eilean 

Croine) 

and 

Donal 

O’Neill 

(Sparklin

g Star) 
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2.2 Abundance estimation 

2.2.1 Acoustic survey design 

The purpose of the acoustic surveys was to estimate the minimum spawning biomass of 

herring within the boundaries of the survey areas. 

Acoustic surveys were conducted in Area 2-5 (6aN) and Area 5&6 (6aS/7b), each 

designed on regularly spaced parallel transects (Figure 2.2 & 2.5). Transect direction was 

assigned perpendicular to the narrowest dimension of the survey area to maximise 

precision of the estimation by having many short transects rather than a few long ones. 

Each vessel surveying in sequence with a lag of seven days, replicate acoustic surveys 

were conducted in each of the areas in 6aN to try and capture the peak time of spawning 

abundance (Table 2.2a). The survey dates in each area were decided based on records of 

known spawning times and advice of fishermen familiar in working the areas. Vessel 

skippers were also confirmed that the transect direction was not following the natural 

line of fish density, which would have led to a biased estimate.  

Sufficient time was factored in to the planning to provide opportunity for the survey 

areas to be adapted according to the situation observed, such as changes to the survey 

boundary to ensure full coverage of fish aggregations, or undertaking finer scale 

observations in high density locations.  Table 2.3 summarises the design and equipment 

for each area, and notes any adaptations to the original planned survey transects.  

 

2.2.2 Equipment specifications and calibration 

See Table 2.3 for specification. 

The standard calibration procedure described in Demer et al. (2015: 

http://courses.washington.edu/fish538/resources/CRR326_Calibration.pdf) was used to 

calibrate each of the echosounders deployed on each of the vessels. Echomaster Marine 

successfully performed the calibration of Kings Cross, stern on to the breakwater in 

Peterhead at the slack of a high tide (22m under transducer) in calm conditions (Figure 

2.7).  

 

http://courses.washington.edu/fish538/resources/CRR326_Calibration.pdf
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Figure 2.7. Location of calibration of the Simrad EK80 on Kings Cross at Peterhead 

Harbour. 

 

Calibration of the EK60 towed body transducer on the Eilean Croine was attempted in 

Lough Swilly prior to the start of the survey. Conditions were poor, although the 

calibration site was in a relatively sheltered area, the winds were strong and the currents 

at depth were also strong.  A chain clump was dropped off the stern of the vessel to 

assist in keeping the vessel in position but the vessel moved laterally with the current 

and wind.  Water depth was approximately 20m at the calibration site. It was decided to 

abort the calibration and use the results from the successful calibration obtained during 

the previous survey in 2017.  This calibration was carried out using standard 

methodology as described by Foote et al (1987).  Standard LOBE calibration (SIMRAD 

2003) was carried out on the Eilean Croine on the morning of 18/11/2017 in Lough 

Swilly, Co. Donegal, close to the pier at Rathmullan.  The successful calibration was 

made possible by good conditions in the deep water (~20m slack high). There was 

minimal interference from biota in the water column. 
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Figure 2.8. Towed-body mounted 38kHz transducer (Eilean Croine S238) were 

calibrated in Lough Swilly. 

2.2.3 Acoustic survey protocols 

Surveys in 6aN were conducted in daylight hours only, 05:00 to 19:00 UTC/GMT. At the 

beginning of the next day, the survey restarted and continued from the position it ended 

on the day before. This maintained continuity in the coverage and avoided the 

possibility of double counting herring schools, which can occur if the survey does not 

continually progress in the same direction.  Surveys in 6aS/7b were continuous over 24 

hours due to the limited daylight in November and scale of coverage planned. Survey 

speed was 8 - 10 knots, reducing as needed in the case of poor sea state.  The FV Eilean 

Croine was the designated ‘acoustic’ vessel, with two acousticians aboard, and the FV 

Sparkling Star was the designated ‘biological’ vessel, with two biologists aboard to 

conduct sampling.  

To maximise data quality, Refrigerated Sea Water (RSW) vessels took on board ballast 

water to aid stability of the vessel and minimise cavitation. The vessels proved to be 

very stable platforms in all the conditions experienced and at no time was the quality of 

acoustic data compromised. All other acoustic equipment was turned off to eliminate 

interference with the EK80. Only during fishing operations were other acoustic 

instruments used. A motion reference unit was installed on Kings Cross to compensate 

for pitch and roll. 

Raw acoustic data were recorded and stored on the PC and backed up each day on 

portable hard disk drives for later processing. 

Survey log sheets were used to record haul position and other events relevant to aiding 

in the interpretation of the acoustic data. 
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2.2.4 Fishing operations for scientific samples 

During the acoustic surveys, selected fish marks were targeted with a fishing operation 

(Figure 2.9) to capture fish for the purposes of: 

(i) Confirming the species identity of acoustic marks, particularly those 

suspected to be herring or to confirm that they were definitely not herring. 

(ii) Collecting samples for biological analysis. 

The fishing operations of RSW vessels were directed to take a catch of the smallest 

possible size sufficient for biological sampling. The operation for freezer trawlers was a 

typical commercial catch.  

Each surveying vessel was granted a derogation to discard fish that were not retained 

for biological sampling and to retain any catches of herring, up to the maximum 

specified quota taken either during or outside the survey period. 

 

 

Figure 2.9. Schematic description of fishing operation to collect a biological catch 

sample during an acoustic survey. 
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Table 2.3. Acoustic survey summary 

Area surveyed  Vessel Transducer and 

Frequency 

Echo-

sounder 

Power 

Pulse duration 

Ping interval 

Environment Calibration 

Location/ date, 

supplier 

Survey area 

changes 

4,5,3,2 Kings 

Cross (PD 

365) 

Hull mounted split 

beam ES38B (38Khz), 

draft ~5.5m 

With heave 

compensation. 

ES200-7C (200Khz) 

split beam [not used] 

SIMRAD 

EK80 

@38Khz 

Power: 2000W 

Pulse duration: 1.024ms 

Pulse form: Continuous 

wave 

Ping interval  = 0.5 sec 

Temp = 10C, 

Salinity =35ppt, 

Sound speed 

1491.5 m/s 

Peterhead 

breakwater 26 

Aug, Echomaster 

Marine 

 

 

4,5,3,2 Voyager (N 

905) 

Hull mounted split 

beam ES38B (38Khz), 

draft ~6m 

Without heave 

compensation. 

ES200-7C (200Khz) 

split beam [not used] 

SIMRAD 

EK80 

@38Khz 

Power: 2000W 

Pulse duration: 1.024ms 

Pulse form: Continuous 

wave 

Ping interval  = 0.5 sec 

Temp = 10C, 

Salinity =35ppt, 

Sound speed 

1491.5 m/s 

Killybegs 

harbour, Mike 

O’Malley and 

Ciaran O’Donnell 

(Marine Institute) 

 

 

5,3,2 Alida (SCH 

6) 

Hull mounted split 

beam ES38B (38Khz), 

draft ~5m 

Other frequencies 

used  120, 200 Khz 

SIMRAD 

EK80 

@38Khz 

Power: 2000W 

Pulse duration: 1.024ms 

Pulse form: Continuous 

wave 

Ping interval  = 0.5 sec 

Temp = 10C, 

Salinity =35ppt, 

Sound speed 

1491.5 m/s 

Scapa Flow 

Benoitn Berges 

(WMR) 

 

Weather meant 

unable to survey 

area 4. 

5 South 

Donegal 

& 6 West 

Donegal/

Mayo 

Eilean 

Croine 

Towed body 

mounted split beam 

ES38B (38kHz) 

 

SIMRAD 

EK60 

Power: 2000W (38kHz);  

Pulse duration: 1.024ms 

Ping interval  = 0.33 Hz 

Temp = 10˚C, 

Salinity =34ppt, 

Sound speed 

1488.6 m/s 

Rathmullan, 

Lough Swilly, Co. 

Donegal 18th 

November 2017 

Additional transects 

in Lough Swilly 

and Lough Foyle. 

Additional sonar 

searching in the 

Glen head area and 

Mayo coast.  
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2.2.5 Biological sampling 

The purpose of the biological sampling was to (i) provide data on the relative abundance of 

each length and age class of herring, which is needed to make age-disaggregated acoustic 

abundance estimates, (ii) determine the maturation state of herring and to indicate the location 

and timing of spawning, (iii) for genetic analysis (which are not reported here).  

2.2.5.1 Haul information 

Haul data were recorded using the same template for all surveys, 1 sheet per haul.  

Information was recorded on the date, time, fishing position, depth, gear, catch composition, 

total weight of catch and weight of the sub sample taken for length frequency and biological 

sampling. To aid in scrutinisation, screen captures (Figure 2.10) were taken during the haul 

operation identifying first the targeted mark and later the marks covered while trawling. 

Comments about the marks were written on the haul sheet, as well as whether or not the 

herring were spawning (based on “running” eggs and sperm upon capture) and whether any 

catch remaining after biological sampling was retained or discarded. 

2.2.5.2 Catch sampling 

The catch sampling procedure was as follows: 

• Weight of the catch of all species, or where the catch was too large, 5 randomly mixed 

baskets were taken as a sample of the catch and weighed. 

• The catch sample was sorted and the total weight of each species recorded.  

• One full basket (or 2 half) of herring was weighed (approx. 30kg). This subsample was 

used determine lengths, weight, age and for genetic samples. (see below). (Figure 2.11) 
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Figure 2.10. Example screen shots of targeted marks (first panel) and those trawled on.  
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Figure 2.11. Illustration of the required catch sampling procedure. 
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2.2.5.3 Length measurements 

The length of all the herring in the subsample was measured and recorded to the nearest half 

centimetre below (e.g. if the fish was 24.7cm then it was recorded as 24.5cm). This data is used 

to determine a length frequency distribution of the catch and subsequently to apply an age-

disaggregated estimate of biomass. Five fish from each half centimetre length class were saved 

for additional biological measures (next section). 

2.2.5.4 Whole weight, Sex, Maturity stage, Otolith, Genetics 

Taking the 5 fish in each length class, each measured fish was assigned an ID number so that 

subsequent genetic samples can be cross-referenced to biological data.  

 

The following information was recorded for each fish. 

• Length to nearest 0.5cm 

• Weight in g 

• Sex  

• Maturity stage from 1-9 based on the classification in the Scottish and Irish sampling 

(MSS manual 2011) or on the ICES 6 point scale (ICES 2011) for the Dutch-collected 

samples.  All maturity estimates were later converted to the ICES scale. 

• Otoliths were extracted for age determination at the lab. Standard procedures for age 

determination from the growth rings on the otoliths (ear bones) of herring were used to 

determine the age of fish sampled (ICES 2005). This age data was used to create an age-

length key (ALK).  

• If the fish was from a spawning haul (see 2.2.5.1), it was bagged, labelled and frozen for 

later genetic analysis. 

 

2.2.6 Acoustic Analysis methods  

2.2.6.1 Echogram scrutinisation – partitioning to species 

Scrutinising echograms involves identifying fish marks and assigning them to species, and 

ensuring that any non-fish acoustic signals are not included as fish (e.g. bottom signals). 

Assigning fish marks to species is a heuristic process that relies upon (i) evidence from the 

targeted hauls made during the survey (Figure 2.10), (ii) prior experience of ‘experts’ 

(fishermen and acoustic scientists) based on their knowledge of what was caught when certain 

http://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/acom/2011/WKMSHS/WKMSHS%20Report%202011.pdf
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types of fish marks were fished upon in the area in previous surveys occurring around the 

same time, and (ii) knowledge of fish behavior. 

While it’s impossible to be 100% confident when assigning fish marks to species, following 

some agreed guidelines for classification of marks greatly improves the consistency in the way 

that acoustic data from different surveys are scrutinized, and hence in the quality and 

comparability of the biomass estimates. 

Acoustic fish marks were classified in to the following categories (See examples in Figure 

2.12): 

• Herring – confident that the marks were herring based on either evidence from a 

targeted haul or proximity and similarity to other schools known to be herring. 

• Maybe herring - concentrations of fish tightly associated with prominent 

outcroppings on the seabed. Believed to be herring, but not possible to confirm with 

trawling. Where marks on the sides of steep slopes of the outcropping occurred, 

they were excluded from the analysis because of the possibility of being registration 

of acoustic side lobes. Also included are other herring-like marks that were not 

possible to trawl on due to the nature of the ground or water depth.  

• Sprat – confident that the marks were sprat based on either evidence from a 

targeted haul or proximity and similarity to other schools known to be sprat. A lot 

of very dense discrete schools close to the surface were believed to be juvenile sprat. 

Targeted hauls had low success rate due to fish going through the net and 

difficulties in fishing close to the surface.  

• Unclassified – confident that the marks were not herring or sprat based on either 

evidence from a targeted haul or proximity and similarity to other schools known to 

not be herring, or characteristics atypical of herring schools. 

• Horse mackerel – a lot of horse mackerel marks were observed through 6aS/7b.  

Marks were verified with numerous trawls. 

 

How strongly the acoustic marks are displayed on the screen (backscatter threshold) can have 

a bearing on the interpreters classification of the acoustic marks and their selection using 

school detection algorithms. While it is desirable to be consistent in the setting of this 

parameter, in practice the setting is determined largely by the need to filter out fish schools 

from other acoustic signals that create noisy backscatter data. Other methods used to help 

distinguish herring marks from other fish and organisms causing backscatter included looking 

at the ‘frequency response’ (i.e. how the backscatter properties look at different acoustic 

frequencies), and the application of filters (Figure 2.13).  Great attention was given to 

comparing and discussing the types of marks recorded and validated by trawls from all of the 
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vessels involved in the surveys. In the end, every school was manually scrutinised thereafter 

to ensure that it was appropriately classified and delineated based on the available 

information.  

In 2018, the diversity of acoustic marks (Figure 2.12) and the availability of trawls samples 

with which to verify them, made the classification of marks and assignment of herring 

biological sample data to acoustic transects (Table 3.5, Figure 2.15) particularly challenging. 

6aN acoustic marks recorded by King Cross 
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6aN acoustic marks of Juvenile herring recorded by Alida 
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6aN acoustic marks associated with outcroppings in Area 4 and classified as herring 
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6aN acoustic marks close to bottom on rough ground Area 3 and classified as herring 
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6aS/7b acoustic marks recorded by Eilean Croine 

 

Large herring marks in Lough Swilly, (6aS) on 2/11/18 

 

Series of herring marks in Bruckless Bay (6aS) on 21/11/18 

 

Horse mackerel marks obsereved NW Broadhaven Stags (7b) 09/11/18 

 

Figure 2.12. Examples of acoustic marks and their identification. 
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Figure 2.13. Analysis of acoustic properties to help classify schools in 6aN from Alida acoustic 

data. 

2.2.6.2 Age disaggregated abundance estimation 

The process for estimating abundance and biomass from the acoustic data is shown in Figure 

2.14, with additional description given below. 
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Figure 2.14. Flow diagram of the analysis methods to estimate abundance and biomass. Blue 

boxes – biological data; black boxes – treatment of acoustic data; red boxes- derived 

abundances indices; green box – uncertainty estimates 

The StoX software (http://www.imr.no/forskning/prosjekter/stox/nb-no) was used to calculate 

the age disaggregated acoustic abundance estimates. StoX is an open source software 

developed at IMR, Norway to calculate survey estimates from acoustic and swept area 

surveys. The program is a stand-alone application built in Java for easy sharing and further 

development in cooperation with other institutes, and is now routinely used to derive 

abundance estimates from WGIPS coordinated surveys. Documentation and user guides are 

available from the website.  Estimation of abundance from acoustic surveys with StoX is 

carried out according to the stratified transect design model developed by Jolly and Hampton 

(1990). 

Following scrutinisation of the echograms and export of the Nautical Area Scattering 

Coefficient assigned to herring marks for each 1nm cell (PRC_NASC from Echoview software), 

the calculation of age disaggregated abundance was as follows: 

http://www.imr.no/forskning/prosjekter/stox/nb-no
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1. Define survey strata.  In 6aN, each of the 4 areas surveyed was assigned as a strata. In 

6aS/7b 4 strata were defined, (i) Lough Swilly, using zig-zag transects, where the 

boundaries of the strata was delineated approximately 250m either side of the centre 

line of the deepest part of the Lough Swilly channel in approximately 10 – 20m water 

depth.  (ii) Donegal bay using parallel transects with 3.5 nmi spacing including shallow 

inshore areas of Bruckless Bay and Inver Bay, (iii) the rest of the northwest area of the 

survey, using parallel transects 7.5nmi apart, and (iv) Achill using parallel transects 

with 3.5 nmi spacing. 

2. Assigning herring length data from trawls to acoustic transects. For each transect 

within each survey strata, the length distribution of herring associated with the transect 

was determined as the un-weighted mean of all trawls allocated to the respective 

transects (e.g. Figure 2.15).  

In 2018, difficulties in getting sufficient representative biological survey samples to 

allocate to the echograms necessitated borrowing sample data from other vessel hauls 

that were considered representative based on their time, location, catch composition 

and comparison with the identified acoustic marks (see Figure 2.15, Table 3.3).  

3. Expected backscattering cross section of fish in each length group. The mean acoustic 

backscattering cross-section “sigma” (σbs) for each length group of herring was 

calculated from the length frequency data assigned to each transect using the target 

strength-length relationships for herring recommended by the ICES Working Group on 

International Pelagic Surveys. Where, the target strength (TS) relationship used to 

calculate the mean acoustic backscattering cross-sections for herring is:  

 

TS = 20log10(L) – 71.2   [at 38kHz] for herring 

TS = 20log10(L) – 67.5   [at 38kHz] for horse mackerel 

 

and the mean acoustic backscattering cross section is: 

     sp =4.10(TS/10) 

 

4. The average density of herring in each length class on a single transect was calculated 

by dividing the Nautical Area Scattering Coefficient (NASC - the area backscattering 

coefficient for a particular integration region in areal units (m2/nmi2), within each 

Elementary Distance Sampling Unit (EDSU, here =1nmi or 0.5nmi) on each transect by 

the length-specific σbs (acoustic fish backscatter) assigned to the transect, then averaging 

over the EDSUs.  
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5. Numbers of herring in a single stratum & total numbers. For each length group, a 

weighted average (weighted by transect length) of the mean density of herring in each 

transect is multiplied by the area of the stratum. Total numbers at length is the sum for 

each stratum. 

6. The numbers and biomass per age & maturity class.  Trawl data on the relationship 

between length, age and maturity stage were used to partition the numbers at length to 

estimates of numbers and biomass in each age class and maturity stage. The 9 point 

maturity stage classification used in the Scottish and Irish sampling (MSS manual 2011) 

was converted to the ICES 6 point scale prior to analysis (Table 2.4) (ICES 2011).   

7. Estimate of the relative sampling error. Within StoX a bootstrap procedure was used to 

estimate the coefficient of variance (CV) of the estimate of numbers at length. The 

procedure randomly selects transects within a stratum in every n bootstrap iteration (n 

=1000 check). For each selected transect, biological information from trawl stations that 

were assigned to the transect are randomly sampled and used as input to estimate fish 

abundance in the stratum in that particular bootstrap iteration. Each bootstrap iteration 

follows the same estimation procedures as used in StoX and described above (using the 

combination of mean acoustic density per transect and associated biological 

information, to estimate fish numbers at length in each stratum). This procedure was 

not performed for the 6aN survey this year because of difficulties in getting stox 

programme to work. 

8. Choosing the best estimate from replicates. In the 6aN, where replicate acoustic 

surveys were conducted for each stratum, the maximum biomass estimate of these was 

chosen as the best estimate. 

 

Acoustic data were recorded on hard-drives at sea and uploaded to network facilities back at 

the laboratory. The acoustic metadata and cleaned post-processed EV files are stored using 

Marine Scotland Science data base following established procedures.  6aS/7b raw and 

processed data are stored at the Marine Institute, Ireland. Estimates of NASC values from the 

surveys are stored in the ICES acoustic database. 

 

 

http://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/acom/2011/WKMSHS/WKMSHS%20Report%202011.pdf
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Figure 2.15a. Kings Cross acoustic survey in 6aN – marking haul numbers for biological data 

assignment.  

 

Figure 2.15b. Alida acoustic survey in 6aN – marking haul numbers for biological data 

assignment.  
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Area, 
transects 

Hauls StoX view 

Area 2, 
transects 
1 – 9 

AL COM 
22 

 

Area 2, 
transects 
10 - 14 

AL COM 
22 

KC 13 

 

Area 2, 
transects 
15 - 21 

KC 13 
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Area 3, 
transects 
1 – 9 

(All 
transects 
north of 
and 
including 
the 
highlight
ed one) 

KC 9 

 

Area 3, 
transects 
10 – 17 

(all 
transects 
south of 
and 
including 
the 
highlight
ed one) 

VO 6 

 

Area 5, 
transects 
1 - 4 

VO2 
VO3     

 

Area 5, 
transects 
5 

VO 3 
VO 4 
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transects 
north of 
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KC 9 

 

Area 3, 
transects 
10 – 17 

(all 
transects 
south of 
and 
including 
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VO 6 
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Area 5, 
transects 
6 - 7 

VO 4 

 

Area 5, 
transects 
8 - 10 

VO 5 

 

Area 4, 
transects 
1 - 10 

Assumed 
same 
proportion 
at age as 
MSHAS 
2018. 
Assumed 
same mean 
length and 
mean 
weights at 
age as 
results from 
Voyager 
strata 2,3 
and 5. 

 

 

 

 

 

 

 

 

Age (ring) % abundance at age 
in MSHAS 2018 

 Mean Weight 
(g) 

Mean Length 
(cm) 

0 10 9 11.0 

1 46 48 18.6 

2 16 113 23.9 

3 4 169 26.6 

4 12 182 27.3 

5 5 203 28.1 

6 2 224 29.8 

7 3 233 29.8 

8 1 254 30.1 

9+ 1 258 30.6 
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Figure 2.15c. Voyager acoustic survey in 6aN – assignment of haul biological data.  

 

 

 

Figure 2.15d. 6aS/7b industry acoustic survey in 2018: StoX strata delineated for the 4 scrutiny 

areas for herring (Lough Swilly, Northwest, Achill and Donegal Bay). The Northwest strata 

was also used in the horse mackerel abundance and biomass estimation.  The haul samples 

stations where herring were obtained for length frequency analysis are also shown as blue 

squares. 
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Table 2.4. Translation of Marine Scotland 9 point maturity scale to ICES 6 point scale 

NINE POINT MATURITY 

SCALE (MARINE SCOTLAND 

MANUAL) EQUIVALENT  ICES SCALE STAGE 

1 Immature virgin 1 (Immature) 

2 Immature 1 (Immature) 

3 Early maturing 2 (Mature – but not included in spawning 

category)) 

4 Maturing 2 (Mature – but not included in spawning 

category) 

5 Spawning prepared 3 (Mature – included in spawning category) 

6 Spawning 3 (Mature – included in spawning category) 

7 Spent 4 (Mature – Spent – included in spawning 

category) 

8 Recovering/resting 5 (Mature – resting - not included in spawning 

category) 

9 Abnormal 6 (Abnormal – not included in Mature or 

spawning categories) 

 

2.3 Stock identity separation 

2.3.1 Sampling design, key requirements 

Samples for stock discrimination between 6aN and 6aS/7b included specific catch samples 

taken for morphometric and genetic sampling.   

Key requirements: 

• The herring caught are close to or actually spawning, so that we can be certain they are 

not just moving through the area. 

• A minimum of 5 catch samples from the survey area is required. This is achieved by 

taking more small hauls, rather than a few large ones.  
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• To enable the quality of fish for scientific sampling to be maintained, sufficient time 

needs to be allowed between hauls so that fish are not sitting around on deck while the 

previous haul is being processed. 

In 6aN one vessel was dedicated to undertake the sampling work for stock identity analysis, 

spending time covering survey areas 2-5 over an extended period of time.  In 6aS/7b samples 

were collected from numerous small inshore boats that were collected and taken to the lab as 

soon as the boat returned to port. The samples taken on board these fishing vessels were kept 

separate from the main catch. 

 

2.3.2 Catch sampling procedure for morphometric and genetic samples 

An additional step (bold) is included in the catch sampling procedure outlined previously:  

• Weight of the catch of all species, or where the catch was too large, 5 random mixed 

baskets were taken as a sample of the catch and weighed. 

• The catch sample was sorted and the total weight of each species recorded.  

• Take out 120 herring that are in the best condition and put them in the cold water 

buckets to keep them pristine for the photographic work (see next) 

• One full basket (or 2 half) of herring were weighed (approx. 30kg, 200 herring). This 

subsample was used determine lengths, weight, age and for genetics. 

 

2.3.3 Morphometric Survey protocols 

In 6aN, photographs for morphometric analyses were taken at sea, and also in the laboratory 

from freshly caught spawning herring that were collected at port as soon as the vessel 

returned.  The at-sea procedure was as follows: 

1. As soon as the catch is on board 120 herring were taken and placed in cold (chilled sea 

water) water buckets in limited number to avoid damage and keep them pristine for the 

photographic work. The alternative procedure is to lay out all 120 fish on a flat surface 

immediately after capture with space around (no bent tails etc).  

2. Each fish was weighed and measured and given a unique ID within the vessel, trip and 

haul number (so that biological and genetic samples done later at the lab could be cross-

referenced to the individual photographs).  

3. The fish were pinned out individually for photographing (Figure 2.16) 
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Figure 2.16. Example of pinned out herring ready for photographing 

4. Once photographed, each herring was labelled and individually bagged. Then all the 

herring from one haul were bagged together in one larger bag clearly labelled with Vessel, 

Area, haul number and date, and then frozen. 

5. Information on age, sex, maturity stage and genetic samples was then taken from the 

frozen fish back at the lab. 

 

2.3.3.1 Morphometric Analysis methods  

Morphometric analysis involves taking detailed measurements at certain points on the fish 

body or otolith (Figure 2.17).  Fish with similar measurements are grouped together to identify 

different groupings of characteristics, related to their origin. The data collected in 2016 will be 

contributed to a special ICES workshop on stock identity methods being held in 2017 (ICES 

WKSIDAC, 20-24 Nov 2017). 
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Figure 2.17. Morphometric analysis measurements 

2.3.4 Genetic sampling protocols  

Genetic samples were collected during the biological processing of samples according to the 

protocol below. 

 

 

 

• Clean scissors were used to cut a 0.5-1 cm3 piece of white muscle tissue from each fish 

in the area indicated on the image above. Care was taken not to include skin and scales 

with the samples. 
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• Tissue was placed into the sample tube with molecular grade ethanol and the lid 

secured tightly.  

• Care was taken to ensure that the sample was not too big and was completely 

surrounded by ethanol in the sample tube.   

• Boxes of sample tubes were stored upright in a fridge (4°C) until to sending to 

University College Dublin for analysis. 

 

2.3.5 Genetic Analysis methods 

Genetic samples (Table 2.5) were collected from the 6aN, North Sea and 6aS surveys and 

fisheries where possible. The majority of samples have been received by the University 

College Dublin lab and are currently undergoing processing. Addit ional outgroup 

samples (Table 2.6) have also been collected in area 6a during the spring spawning 

season, the Celtic Sea by the MI and in the Irish Sea by the MI and AFBI. One new 

outgroup sample of Norwegian Spring Spawning Herring was collected from North of 

the Faroes.  

Total genomic DNA will be extracted from all samples. Samples will be screened as part of the 

EU funded EASME herring project with a revised panel of markers from the baseline study. 

The panel comprises both neutral and adaptive microsatellites and also SNP markers which 

demonstrated a high level of divergence between the putative 6aN and 6aS,7bc populations. 

Sample screening will be conducted using a genotyping-by-sequencing approach described in 

Farrell et al. (2016) and data will be added to the existing data to increase the temporal and 

spatial robustness of the baseline.  It is expected that preliminary results from the latest survey 

samples will be available by April 2019. 

 

Table 2.5. Genetic samples collected during the 6aN and 6aS/7bc industry surveys and 

fisheries. * denotes samples received by UCD lab.  

Source Area Date Lat Lon Individual labels Spawning  n 

MSS Minch 03/09/2018 58.54 -5.73 18_MS_G* N 100 

MSS Minch 03/09/2018 58.15 -6.21 18_MS_C* N 100 

MSS NW Cape Wrath 07/09/2018 59.06 -5.33 18_MS_A* N 100 

MSS Cape Wrath 17/09/2018 58.68 -4.38 BW1-BW100 Y 100 

MSS Cape Wrath 18/09/2018 58.62 -4.43 18_MS_H21 to H100 + BB01 to BB20 Y 100 

MSS Cape Wrath 18/09/2018 58.62 -4.42 18_MS_P Y/N 100 

MSS Cape Wrath 18/09/2018 58.65 -4.27 18_MS_T Y/N 100 

MSS Cape Wrath 18/09/2018 58.60 -4.33 BS1 - BS100 Y 100 

MSS Cape Wrath 18/09/2018 58.72 -4.27 BX1 - BX100 Y 100 
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MSS Cape Wrath 16/09/2018 58.66 -4.40 BZ1 - BZ100 Y/N 101 

PFA North Orkney 31/08/2018 59.57 -2.58 18_PFA_A* Y 100 

PFA Cape Wrath 16/09/2018 58.82 -4.43 18_PFA_B* Y/N 100 

PFA Minch 13/09/2018 58.27 -6.07 18_PFA_C* N 100 

PFA Minch 15/09/2018 58.48 -5.52 18_PFA_D* Y/N 100 

PFA Southern North Sea 09/09/2018 54.13 0.28 18_PFA_E* Y 100 

PFA Cape Wrath 27/09/2018 58.58 -4.28 18_PFA_F* Y 100 

PFA North of Scotland 28/09/2018 59.33 -4.07 18_PFA_G* Y/N 100 

PFA Southern North Sea 28/09/2018 55.67 -0.53 18_PFA_H* Y 100 

PFA Southern North Sea 19/09/2018 54.37 -0.03 18_PFA_I* Y 100 

MI East Orkney 18/08/2018 58.63 -3.47 18_MI_J1-J100* Y 100 

MI Lough Swilly 12/11/2018 55.12 -7.49 18_MI_G1-100* N 100 

MI Lough Swilly 16/11/2018 55.12 -7.49 18_MI_P1-50* N 50 

MI Lough Swilly 09/01/2019 55.12 -7.49 19_MI_C* N 100 

MI Lough Foyle 11/01/2019 55.16 -7.04 18_MI_Y* N 100 

MI Lough Foyle TBC 55.16 -7.04 18MI_X* N 100 

MI Teelin Bay 11/12/2018 54.63 -8.63 18_MI_U1-100* Y 100 

MI Inver Bay 02/12/2018 54.62 -8.32 18_MI_T1-100* Y/N 100 

MI Bruckless Bay 20/11/2018 54.61 -8.41 18_MI_E1-67* N 67 

MI Bruckless Bay 21/11/2018 54.61 -8.41 18_MI_E71-100/18_MI_I1-70* N 100 

MI Bruckless Bay 07/01/2019 54.61 -8.41 19_MI_A* N 100 

MI W Glen Head 07/11/2018 54.63 -9.01 18_MI_O1-100* N 100 

MI N St John's Point 05/12/2018 54.61 -8.41 18_MI_S1-100* Y 100 

 

Table 2.6. Genetic samples collected from additional surveys and fisheries in the 6a and 

surrounding areas. * denotes samples received by UCD lab. 

Source Area Date Lat Lon Individual labels Spawning  n 

WOS_IBTS Donegal 23/02/2018 54.95 -9.02 S18/107* Y 53 

WOS_IBTS Stanton 25/02/2018 56.45 -8.55 S18/113* N 50 

WOS_IBTS Stanton 26/02/2018 56.02 -7.13 S18/118* Y/N 47 

WOS_IBTS Clyde 02/03/2018 55.32 -4.97 S18/126* N 60 

WOS_IBTS Stanton 03/03/2018 56.53 -7.40 S18/129* N 52 

WOS_IBTS South Minch 04/03/2018 56.93 -6.58 S18/131* Y/N 60 

WOS_IBTS South Minch 04/03/2018 57.01 -7.15 S18/132* Y/N 51 

WOS_IBTS Minch 05/03/2018 58.05 -5.75 S18/136* Y/N 60 

WOS_IBTS Minch 05/03/2018 58.28 -5.49 S18/137* Y/N 60 

WOS_IBTS Minch 06/03/2018 58.41 -5.36 S18/138* Y/N 49 

WOS_IBTS W of H 19/02/2018 58.58 -7.14 S18/91* Y/N 60 

WOS_IBTS W of H 19/02/2018 58.47 -7.50 S18/92* Y/N 48 

WOS_IBTS W of H 20/02/2018 58.21 -8.03 S18/94* Y/N 50 

MI_IGFS Sheephaven Bay 06/11/2018 55.24 -7.95 18_MI_Q1-91* N 91 
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MI_IGFS South of Tiree 05/11/2018 56.24 -6.71 18_MI_R1-99* N 99 

MI_Commercial North of Faroes 19/02/2018 64.50 -8.00 18_MI_AA1-100* Y 100 

MI_Commercial Celtic Sea 14/10/2018 TBC TBC 18_MI_C1-50* N 50 

MI_Commercial Baginbun, Celtic Sea 10/12/2018 52.18 -6.82 18_MI_AB* y 100 

MI_IGFS 7g 21/10/2018 51.32 -6.96 18_MI_V* N 84 

MI_Commercial 7a 02/10/2018 54.00 -5.00 18_MI_W* N 100 

MI_Commercial Irish Sea 30/09/2018 54.01 -5.02 18_MI_K1-K97* N 97 

MI_Commercial Irish Sea 02/10/2018 54.01 -5.02 18_MI_L1-L69* N 69 

MI_Commercial Irish Sea 02/10/2018 54.10 -5.00 18_MI_M1-M100* N 100 

MI_Commercial Irish Sea 01/10/2018 54.01 -5.02 18_MI_N1-N68* N 68 

Irish Sea Acoustic  Laxey Bay, Irish Sea 10/09/2018 54.24 -4.38 18_AFBI_A* Y 100 

Irish Sea Acoustic  N Chicken Bank, Irish Sea 11/09/2018 54.18 -4.97 18_AFBI_B8* Y 100 

 

 

2.3.6 Data storage 

Data from genetic analyses will be stored in UCI genetic database. 

 

2.4 Age composition of the commercial catch 

 

ICES advice for a scientific monitory fishery (ICES 2016a) states that a specific sampling 

programme is needed to ensure continuity of the time-series of fishery-dependent catch data 

and to ensure that samples of the appropriate number and geographic/temporal distribution 

are collected. It refers to the need to collect samples from the pre-spawning aggregations in 

area 1, where a large proportion of catches has been taken in recent years, and based on 

“precision level 2” of the Data Collection Framework (DCF),  it specifically advises that the 

number of samples to be collected in a monitoring fishery is: 

 17 samples in div 6aS/7bc  

29 in 6aN 

 and that effort should be spent such that an equal distribution of samples is taken in each of 

the six sampling areas (Table 2.7). 

Table 2.7. Catch sampling target based on equal area distribution and area weighting 

Region Sampling area ICES 

rectangle 

Area 

(nm2) 

Area weighted 

no. samples 

per survey 

area 

Approx equal 

weighted no. 

samples per 

survey area 
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6a North Area 1(Pre-

spawn) 

47E5,48E5 1827 13 8 

6a North Area 2 (North) 
 

803 6 7 

6a North Area 3 (Minches) 
 

799 6 7 

6a North Area 4 (Hebrides) 
 

735 5 7 

6a South/ 7b,c Area 5 (North 

Donegal) 

39E2, '39E1 2052 11 9 

6a South/ 7b,c Area 6  (West 

Donegal) 

38E1 1039 6 8 

 

2.4.1 Age determination (otolith reading)  

Standard procedures for age determination from the growth rings on the otoliths (ear bones) 

of herring (ICES 2005) were used to determine the age of fish sampled. This age data was used 

to create an age-length key (ALK).  

 

2.4.2 Data storage  

Data are stored on Marine Scotland Science survey database following established procedures. 



Page 52 of 104 

 

3 Results 

3.1 Sampling summary  

3.1.1 Sampling statistics 6aN  

 

The six vessels covered four different areas between 2018-08-27 and the 2018-10-06 (Figure 

3.1), making a total of 112 hauls, of which 43 were taken in survey mode and 44 during 

commercial fisheries in 6aN.  Twenty five commercial hauls were taken in ICES area 4a (North 

Sea) as part of the trips of Freezer Trawlers. 

Within ICES area 6aN, herring were caught and sampled during 37 hauls, resulting in 

biological information collected from a total of 2555 herring (Table 3.1). In addition 5 hauls of 

herring in the adjacent North Sea are were sampled and biological information was collected 

from 335 individual herring. Details on the sampling per trip are shown in Table 3.2, Figure 3.2 

and for spawning herring in Table 3.3. Details on the number of measurement per trip and 

haul are shown in Table 3.4. 

With the exception of area 5 where and abundance of small young herring were found, length 

distributions of herring were largely similar by survey area and by haul (Figure 3.3). 

All maturity data were converted into a common six point scale, in which stage 1 is immature, 

stage 2 is ripening, stage 3 is spawning and stage 4 is spent or resting. Mature herring close to 

spawning were only detected after mid-September. (Figure 3.4). 

Maps of the survey tracks, relative acoustic density, and locations of hauls whose biological 

data was used in for the estimation of the biomass of herring in 6aN are shown in Figure 3.5, 

Table 3.2. 

Maps of the survey tracks, relative acoustic density, and locations of hauls that were used to 

determine biological parameters for the estimation of the biomass of herring in 6aN are shown 

in Figure 3.6 and Table 3.5. 
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Figure 3.1. Spatial distribution of commercial hauls (C) and survey hauls (S)  

 

Table 3.1. Overview of number of hauls and number of herring collected during commercial 

fishing operation (C) or survey operations (S) and for which either morphometric or genetic 

samples have been collected. Either all observations or for spawning herring only.  

 

haultype   datatype        n_hauls   n_fish   n_haul_with_spawners   n_spawning_fish   

---------- --------------- --------- -------- ---------------------- ----------------- 

C          genetics        26        1302     13                     993               

C          morphometrics   0         0        0                      0                 

C          sampledhauls    45        1726     23                     1254              

S          genetics        7         411      2                      11                

S          morphometrics   4         330      0                      0                 

S          sampledhauls    29        1164     5                      93                

 

Table 3.2. Overview of trip properties. 'Type' refers to the type of activity (S=survey, 

C=commercial). The variables starting with 'n' denote the number of fish measured for the 

specific variable. 

 

vessel                trip      type   begin        end          nhaul   nlen   nwght   nage   nsex   nmat   nphoto   n

gen   

--------------------- --------- ------ ------------ ------------ ------- ------ ------- ------ ------ ------ -------- -

----- 

Unity (FR165)         UN0218    C      2018-09-16   2018-09-16   1       .      102     0      102    101    0        1

02    

Christina S (FR244)   CH0118    S      2018-09-03   2018-09-12   12      913    330     0      330    224    330      3

00    

Christina S (FR244)   CH0218    C      2018-09-18   2018-09-18   4       556    411     0      410    411    0        4

00    

Dirk Dirk (KW172)     201807    C      2018-09-25   2018-10-06   15      1035   170     82     170    170    0        1

00    

Voyager (N905)        VO0118    C      2018-09-10   2018-09-10   2       .      67      60     67     67     0        0      

Voyager (N905)        VO0118    S      2018-09-03   2018-09-08   7       570    141     140    141    89     0        1

1     

Voyager (N905)        VO0218    C      2018-09-25   2018-09-25   1       .      46      42     46     46     0        0      
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Kings Cross (PD365)   KC0118    S      2018-08-27   2018-09-05   17      627    388     0      388    358    0        0      

Kings Cross (PD365)   KC0218    C      2018-09-17   2018-09-18   2       .      199     0      200    200    0        2

00    

Wiron5+6 (PH2200)     2018077   C      2018-08-29   2018-09-09   15      245    100     39     100    100    0        1

00    

Wiron5+6 (PH2200)     2018078   C      2018-09-21   2018-09-29   11      .      241     185    241    241    0        1

00    

Alida (SCH6)          2018L3    C      2018-09-08   2018-09-16   18      1708   389     137    389    389    0        3

00    

Alida (SCH6)          2018L3    S      2018-09-12   2018-09-18   7       451    305     230    205    305    0        1

00    

Table 3.3. Overview of the number of spawning herring and the measurements taken on these 

fish. 

name                  trip      type   nlen   nwght   nage   nsex   nphoto   ngen   

--------------------- --------- ------ ------ ------- ------ ------ -------- ------ 

Alida (SCH6)          2018L3    C      262    262     91     262    0        218    

Alida (SCH6)          2018L3    S      80     80      80     80     0        0      

Christina S (FR244)   CH0218    C      263    263     0      262    0        257    

Dirk Dirk (KW172)     201807    C      79     79      41     79     0        56     

Kings Cross (PD365)   KC0118    S      2      2       0      2      0        0      

Kings Cross (PD365)   KC0218    C      195    194     0      195    0        195    

Unity (FR165)         UN0218    C      75     75      0      75     0        75     

Voyager (N905)        VO0118    C      53     53      49     53     0        0      

Voyager (N905)        VO0118    S      11     11      10     11     0        11     

Voyager (N905)        VO0218    C      34     34      32     34     0        0      

Wiron5+6 (PH2200)     2018077   C      93     93      36     93     0        93     

Wiron5+6 (PH2200)     2018078   C      200    200     144    200    0        99     
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Table 3.4. Overview of haul properties. 'Type' refers to the type of activity (S=survey, 

C=commercial). The variables starting with 'n' denote the number of fish measured for the 

specific variable. 

name                  trip      type   haul   area     nlen   nwght   nage   nsex   nmat   nphoto   ngen   

--------------------- --------- ------ ------ -------- ------ ------- ------ ------ ------ -------- ------ 

Alida (SCH6)          2018L3    C      1      div4.b   83     .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      2      div4.b   82     .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      3      div4.b   38     100     45     100    100    0        100    

Alida (SCH6)          2018L3    C      4      div4.b   85     .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      5      div4.b   76     .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      6      div4.b   90     .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      7      area3    93     .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      8      area3    99     .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      9      area3    107    .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      11     area3    104    .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      12     area3    113    .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      14     area3    97     .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      15     area3    102    39      0      39     39     0        0      

Alida (SCH6)          2018L3    C      17     area3    104    .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      18     area3    114    100     42     100    100    0        100    

Alida (SCH6)          2018L3    C      19     area3    117    50      0      50     50     0        0      

Alida (SCH6)          2018L3    C      21     area2    101    .       .      .      .      .        .      

Alida (SCH6)          2018L3    C      22     area2    103    100     50     100    100    0        100    

Alida (SCH6)          2018L3    S      10     area5    138    59      59     59     59     0        0      

Alida (SCH6)          2018L3    S      13     area5    183    100     25     0      100    0        100    

Alida (SCH6)          2018L3    S      16     oth      117    72      72     72     72     0        0      

Alida (SCH6)          2018L3    S      24     area2    7      74      74     74     74     0        0      

Alida (SCH6)          2018L3    S      25     div4.a   6      .       .      .      .      .        .      

Christina S (FR244)   CH0118    S      1      area5    293    100     0      100    0      100      100    

Christina S (FR244)   CH0118    S      2      area5    324    121     0      121    115    121      100    

Christina S (FR244)   CH0118    S      7      oth      296    109     0      109    109    109      100    

Christina S (FR244)   CH0218    C      1      area2    129    102     0      102    102    0        100    

Christina S (FR244)   CH0218    C      2      area2    148    103     0      103    103    0        100    

Christina S (FR244)   CH0218    C      3      area2    123    102     0      102    102    0        100    

Christina S (FR244)   CH0218    C      4      area2    156    104     0      103    104    0        100    

Dirk Dirk (KW172)     201807    C      1      div4.b   94     .       .      .      .      .        .      

Dirk Dirk (KW172)     201807    C      2      div4.b   89     .       .      .      .      .        .      

Dirk Dirk (KW172)     201807    C      3      div4.a   158    .       .      .      .      .        .      

Dirk Dirk (KW172)     201807    C      4      div4.a   114    .       .      .      .      .        .      

Dirk Dirk (KW172)     201807    C      5      area1    91     100     46     100    100    0        100    

Dirk Dirk (KW172)     201807    C      6      div4.a   126    .       .      .      .      .        .      

Dirk Dirk (KW172)     201807    C      8      div4.a   140    .       .      .      .      .        .      

Dirk Dirk (KW172)     201807    C      10     area1    111    34      0      34     34     0        0      

Dirk Dirk (KW172)     201807    C      14     div4.a   112    .       .      .      .      .        .      

Kings Cross (PD365)   KC0118    S      7      area5    188    105     0      105    87     0        0      

Kings Cross (PD365)   KC0118    S      9      area3    83     55      0      55     55     0        0      

Kings Cross (PD365)   KC0118    S      11     area3    154    65      0      65     65     0        0      

Kings Cross (PD365)   KC0118    S      12     area3    41     41      0      41     29     0        0      

Kings Cross (PD365)   KC0118    S      13     div4.a   161    68      0      68     68     0        0      

Voyager (N905)        VO0118    S      2      area5    149    50      50     50     48     0        9      

Voyager (N905)        VO0118    S      3      area5    162    40      39     40     40     0        2      

Voyager (N905)        VO0118    S      4      area5    88     16      16     16     0      0        0      

Voyager (N905)        VO0118    S      5      area5    68     19      19     19     1      0        0      

Voyager (N905)        VO0118    S      6      area3    103    16      16     16     0      0        0      

Wiron5+6 (PH2200)     2018077   C      7      div4.a   103    .       .      .      .      .        .      

Wiron5+6 (PH2200)     2018077   C      10     div7.a   73     .       .      .      .      .        .      

Wiron5+6 (PH2200)     2018077   C      12     div7.a   43     .       .      .      .      .        .      

Wiron5+6 (PH2200)     2018077   C      13     div7.a   26     .       .      .      .      .        .      
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Figure 3.2. Spatial distribution of hauls with number of spawning herring and number of 

morphometric samples and genetic samples. 
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Figure 3.3. Relative length frequencies of herring by date and survey area.  

 



Page 58 of 104 

 

 

Figure 3.4. Proportion of maturity stage by date. Maturity stage 3 refers to spawning 

herring.  

 

Figure 3.5. Age-length key by survey area. 
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Figure 3.6a. Relative acoustic densities (NASC m2/mn2) and trawl haul details for Kings 

Cross. NASC is scaled to be comparable with the other two vessels.  

Species composition (Kings Cross) 

Herring lengths (Kings Cross) 
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Figure 3.6b. Relative acoustic densities (NASC m2/mn2) and trawl haul details for  

Voyager. NASC is scaled to be comparable with the other two vessels.  

Species composition (Voyager) 

Herring lengths (Voyager) 
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Figure 3.6c. Relative acoustic densities (NASC m2/mn2) and trawl haul details for  

Voyager. NASC is scaled to be comparable with the other two vessels.  
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Table 3.5. Haul information and catch composition for hauls relevant to the analysis of the acoustic surveys in 6a North in 

2018). 

    Position  Catch (kg) 

Vessel Haul 

no. 

Date Time 

UTC 

North West Used in analysis area HER MA

C 

SPR H

O

M 

H

A

D 

W

H

G 

N

O

P 

W

H

B 

SAN 

Kings 

Cross 

7 30/08/2018 12:43 58°11' 06°07' 5 2000 0 0 0 0 0 0 0  

 
9 31/08/2018 07:30 58°38' 05°18' 3 (also applied to Voyager 

transects north of Voyager haul 6) 

34 70 0 4 0 0 0 0 17 

 
11 31/08/2018 20:00 58°39' 05°14' 3 139 61 0 0 0 0 0 0   
12 01/09/2018 11:40 58°16' 05°35' 3 22 351 0 9 4 7 8 0   
13 03/09/2018 12:04 58°43' 03°48' 2 (applied also to Voyager transect 

in eastern area 2) 

103 123 0 0 13 0 11 0  

Voyager 2 04/09/2018 10:59 58°31' 05°43' 5 835 72 0 0 5 24 60 5   
3 04/09/2018 15:18 58°26' 05°45' 5 415 6 0 6 57 16 0 0   
4 04/09/2018 19:38 58°17' 06°03' 5 31 35 175 0 0 2 0 0   
5 05/09/2018 11:30 58°06' 06°06' 5 1 0 0 15 0 0 0 0   
6 06/09/2018 12:50 58°29' 05°35' 3 113 2 101 0 0 0 9 0  

Alida 13 13/09/2018 09:05 58°13' 06°04' 5 197 3 
      

  
16  14/09/2018 09:50 58°28' 05°38' 3 10000 

       
  

22 

(com) 

16/09/2018 03:15 58°37' 04°25' 2 (applied also to Voyager 

transects in western area 2) 

90000 
       

 

Malin shelf 

survey data 

(July 2018) 

     4 – MSAS average length and age 

data used to breakdown Voyager 

acoustic data in area 4. 
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3.1.1.1 Total tally of commercial catches in relation to scientific TAC  

 

Table : Total catch in 6a by area.  

vesselname2           area1   area2   area3   area4   area5   oth   (all)   

--------------------- ------- ------- ------- ------- ------- ----- ------- 

Alida (SCH6)          0       132     535     0       1       10    678     

Christina S (FR244)   0       614     0       1       3       0     619     

Dirk Dirk (KW172)     160     0       0       0       0       50    210     

Kings Cross (PD365)   0       174     1       2       2       0     180     

Unity (FR165)         0       230     0       0       0       0     230     

Voyager (N905)        0       757     0       0       2       0     759     

Wiron5+6 (PH2200)     2       786     0       0       150     0     938     

(all)                 162     1936    537     3       157     818   3614    

 

The 2018 official catches of herring in 6aN total 4063 t (Table 3.6), compared with the 

4170 t monitoring TAC.  

Table 3.6. Herring in 6aN (Q1-4). Catch and sampling effort by nations participating in 

the monitoring fishery in 2018. (from HAWG 2019b, Table 5.2.2). (SOP% = the 

proportion of the catch that has samples taken from it) 

COUNTRY QUARTER SAMPLED 

CATCH 

(T) 

OFFICIAL 

CATCH 

(T) 

NO. 

HAULS 

NO. OF 

SAMPLE

S 

NO. 

MEASURED 

NO. 

AGED 

SOP% 

UK(Sco) Q1 0 9 - - - - 0% 
 

Q3 1196 1199 8 8 922 316 99% 

UK (NI) Q1 0 10 - - - - 0% 

 Q4 757 758 1 1 46 42 100% 

UK(E&W) Q1 0 7 - - - - 0% 

 Q4 925 927 10 9 1553 185 100% 

Ireland Q1 0 67 - - - - 0% 

 Q4 0 17 - - - - 0% 

Netherlands Q1 0 1 - - - - 0% 

 Q2 0 4 - - - - 0% 

 Q3 777 781 12 12 1543 92 99% 

 Q4 212 215 4 4 372 82 98% 

Others All 0 68 - - - - 0% 

Total  3867 4063 35 34 4436 717 95% 
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In 6aS,7bc, ICES HAWG estimates of landings of 1495 t in 2017 (Table 3.7).  

Table 3.7  Sampling intensity of catches in 2018. (from  Table 5.1.7. HAWG 2019b) 

YEAR QUARTER LANDINGS (T) NO. SAMPLES NO. AGED NO. MEASURED AGED/1000 T 

6.a.S  4 1495 29 1852 5952 1184 

Total 4 1495 29 1852 5952 1184 

 

3.1.1.2 Non retained catches from biological sampling  

To account for any by-catch of other species and any non-retained sample catches that 

could not be landed in marketable condition, a discard derogation was granted to the 3 

RSW vessels during the period of the scientific survey.  

The derogation was particularly important to help ensure that the acoustic surveys were 

conducted according to standard scientific procedure, which specifies that sample hauls 

should be frequently taken to verify the identify acoustic marks and to provide 

biological data necessary to calculate age-disaggregated biomass estimates and 

estimates of spawning biomass. In addition to targeting known herring marks for 

biological samples, this means deliberately directing fishing on marks that are believed 

not to be herring, but need verifying to be certain.   

In 2018, Marine Scotland’s policy to ensure compliance with the landing obligation led 

to them raise concerns regarding the risk of discarding herring in excess of that required 

for biological sampling and also catches of other species. This led to the following 

conditions for the derogation:  

• catches of herring from all hauls must be quantified and will count towards the vessel’s 

quota uptake.  

• for hauls intended for scientific purposes and which are below 5 tonnes, after the scientific 

sample has been retained, any fish deemed unsuitable for market may be discarded.  

• discarding may not exceed 20 tonnes per vessel. 

• hauls intended for scientific purposes in excess of 5t should be pumped aboard, stored on 

board and subsequently landed and sold/disposed.  

• For any commercial hauls made during the survey period, and for commercial hauls made 

outside the survey period, all fish must be retained, landed and recorded. No discarding 

may take place as per Article 15 of Council Regulation No. 1380/2013. Landings will 

count towards the vessel’s quota uptake.  
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In 2018, a total of 14.1 t was discarded of which 4.31 t was herring. (Table 3.8). 

 

Table 3.8. Species by-catch by RSW vessels.   

CATCH (t) Herring Mackerel Sprat Horse 

Mackerel 

Haddock Whiting Norway 

pout 

Northern 

Ireland 

1.40 0.35 0.28 0.02 0.09 0.08 0.16 

Scotland 2.92 3.39 0.10 4.54 0.30 0.15 0.29 

Total (14.1 t) 4.316 3.744 0.375 4.562 0.397 0.228 0.452 

 

3.1.2 Sampling statistics 6aS/7bc 

Approximately 1,400nmi of transects were completed successfully. A total of four 

samples were obtained from commercial tows during the survey.  In some areas where 

marks of herring were observed on the echosounder, the vessel was unable to fish due 

to the shallow water depth (e.g. <20m in Lough Swilly) and size of the commercial gear 

available.  The monitoring fishery was being conducted on smaller boats in the same 

areas and at the same time as the survey.  Biological samples from some of these vessels 

were used to augment the samples from the survey.  Samples were taken from boats 

fishing in Lough Swilly and Bruckless Bay as close spatially and temporally as possible 

to the survey in these areas (Table 3.9). Samples were also obtained from the RV Celtic 

Explorer during their 6a groundfish survey, but these were not used in the survey 

estimation.  These fish were young (0 and 1 –wr) and not considered representative of 

the marks observed on echograms during the acoustic survey. 

Maps of the survey tracks, relative acoustic density, and locations of hauls that were 

used to determine biological parameters for the estimation of the biomass of herring in 

6aS, 7b are shown in Figure 3.7-3.10, Table 3.9 & 3.10. 

The location of survey hauls and samples from the fishery is shown in Figure 3.7.  The 

fishery in 6aS/7b began in mid-November and continued throughout the survey period.  

Most of the fishing activity, particularly in November/early December was inshore in 

shallow water.   
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Figure 3.7. Distribution of biological samples obtained in 6aS/7b - all samples from the 

survey and the monitoring fishery. 

 

 

Figure 3.8a. 6aS/7b industry acoustic survey in 2017 & 2018: distribution of NASC 

allocated to herring. 
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Figure 3.8b. 6aS/7b industry acoustic survey in 2017 & 2018: distribution of NASC 

allocated to horse mackerel. 

Table 3.9. Biological sampling summary statistics from survey hauls and samples from 

the fishery in 6aS/7b in 2018. 

Haul 

No 

Date 

Target Species Location 

Fish (measured 

lengths) 

Age, 

weight, 

maturity, sex 

1 08/11/2018 Trachurus trachurus Stags of Broadhaven 329 50 

2 08/11/2018 Trachurus trachurus Stags of Broadhaven 305 50 

3 07/11/2018 Clupea harengus Lough Swilly 254 61 

4 07/11/2018 Clupea harengus Lough Swilly 256 63 

5 12/11/2018 Clupea harengus  Lough Swilly 364 68 

6 12/11/2018 Clupea harengus Lough Swilly 397 72 

7 12/11/2018 Clupea harengus  Lough Swilly 455 75 

8 16/11/2018 Clupea harengus Lough Swilly 195 47 

9 21/11/2018 Trachurus trachurus Stags of Broadhaven 49 49* 

10 20/11/2018 Trachurus trachurus Stags of Broadhaven 31 31* 

11 13/11/2018 Trachurus trachurus Stags of Broadhaven 38 38* 

12 05/11/2018 Trachurus trachurus Stags of Broadhaven 0** 0** 

13 20/11/2018 Clupea harengus  Bruckless Bay 271 70 

14 21/11/2018 Clupea harengus Bruckless Bay 273 67 

15 20/11/2018 Clupea harengus  Bruckless Bay 353 77 

16 21/11/2018 Clupea harengus Bruckless Bay 338 70 

* not aged ** no sample 
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Figure 3.9a. 6aS/7b industry acoustic survey in 2018: relative length (cm) frequency 

distributions of herring in each haul. 
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Figure 3.9b. 6aS/7b industry acoustic survey in 2018: relative length (cm) frequency 

distributions of horse mackerel in hauls 1, 2, 9, 10 and 11. 
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Figure 3.10. 6aS/7b industry acoustic survey in 2018: weight at length and age at length 

of herring. 

Maturity at age for 6aS/7b herring is shown in Table 3.10. 50% of 1-wr herring were 

immature, and 5.3% of 2-wr herring were immature.  

Table 3.10. Maturity at age for 6aS/7bc herring in 2018. 

Age (winter rings) Immature (%) Mature (%) 

1 50 50 

2 5.3 94.7 

3 0.8 99.2 

4 1.3 98.7 

5 0 100 

 

3.2 Abundance estimation 

Biological data were used to estimate the abundance and biomass of herring in each 

strata according to length, age and maturity stage.   
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3.2.1 6aN  (Tables 3.11 to 3.13) 

A summary table for each vessel’s coverage of their entire surveyed area (Table 3.11) 

and breakdown for each area (Table 3.12) is followed by a summary of the maximum 

biomass recorded in each of the surveyed areas, including the CV of the biomass 

estimate (Table 3.13-3.14). Table 3.15 provides the overall estimates and biological 

information. 

Additional details on the uncertainty estimates (CV) for each vessel and survey area are 

shown in Table 3.14 and adjoining tables/ figures from StoX.  CVs on biomass estimates 

are highest where the biomass estimates are derived from few concentrated marks 

occurring over a limited number of transects, and lower where marks are more evenly 

spread across the area. CVs on abundance at age are poor for Alida and Voyager due to 

low sample sizes, while those for Kings Cross are reasonably good. 

 

Table 3.11a. Combined results for all strata covered by Kings Cross in 2018.  

Results for all areas combined Kings Cross 

Age 

(ring) 

Numbers 

(mill) 

Biomass 

(kt) 

Maturity  Mean Weight (g) Mean Length (cm) 

0 6 0.0 0.00 6.8 9.9 

1 23 1.4 0.00 60.3 19.7 

2 64 7.4 0.49 114.8 23.5 

3 110 20.1 0.95 182.2 26.8 

4 73 14.2 0.98 196.1 27.5 

5 22 5.0 0.89 227.8 28.9 

6 16 3.7 1.00 230.0 28.9 

7 7 1.6 1.00 230.3 29.5 

8 5 1.4 1.00 255.6 29.4 

9+ 3 0.8 1.00 256.4 30.3 

Immature 70 6   89.6 21.2 

Mature 258 49   190.5 27.1 

Total 329 56 0.79 168.8 25.9 
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Table 3.11b. Combined results for all strata covered by Alida in 2018. 

No coverage in strata 4. 

Results for all areas combined  Alida *Strata 4 was not covered* 

Age 

(ring) 

Numbers 

(mill) 

Biomass 

(kt) 

Maturity  Mean Weight (g) Mean Length (cm) 

0 4502 34.6 0.00 7.7 9.8 

1 25 1.4 0.00 54.7 18.5 

2 15 1.1 0.08 75.1 21.2 

3 61 6.1 0.73 99.2 22.3 

4 52 6.7 1.00 127.6 24.2 

5 86 15.2 0.97 175.2 27.0 

6 8 1.4 1.00 173.7 26.7 

7 10 2.3 1.00 230.1 29.2 

8 5 1.1 1.00 211.0 28.5 

9+ 4 1.0 1.00 260.8 30.1 

Immature 4561 38   8.4 9.9 

Mature 209 32   155.2 25.7 

Total 4769 71 0.04 14.8 10.6 

 

 

Table 3.11c. Combined results for all strata covered by Voyager in 2018. 

Results for all areas combined  Voyager 

Age 

(ring) 

Numbers 

(mill) 

Biomass 

(kt) 

Maturity  Mean Weight (g) Mean Length (cm) 

0 523 4.7 0.00 8.9 11.0 

1 271 13.0 0.00 47.9 18.6 

2 95 10.7 0.95 113.1 23.9 

3 79 13.4 0.98 169.1 26.6 

4 158 28.8 0.98 182.3 27.3 
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5 56 11.3 1.00 203.0 28.1 

6 21 4.6 1.00 222.2 29.8 

7 18 4.2 1.00 234.8 29.8 

8 6 1.5 1.00 252.7 30.1 

9+ 7 1.7 1.00 252.4 30.5 

Immature 804 19   23.7 13.7 

Mature 430 75   174.4 26.9 

Total 1234 94 0.35 76.1 18.3 

 

Table 3.12. Summary for each survey area covered by three acoustic vessels in 2018. 

 Kings Cross 2018 

Area Abundance (mill) Biomass (kt) Mean weight (g) % Mature 

2 30 5.6 187.2 0.95 

3 142 23.4 165.5 0.86 

4 0 0 - - 

5 157 26.5 168.4 0.69 

TOTAL  56   

 Alida 2018 

Area Abundance (mill) Biomass (kt) Mean weight (g) % Mature 

2 61 11.5 188.2 1.00 

3 92 14.1 153.4 0.92 

5 4617 45.2 9.8 0.01 

TOTAL  71   

 Voyager 2018 

Area Abundance (mill) Biomass (kt) Mean weight (g) % Mature 

2 65 12.1 185.8 0.97 

3 533 16.0 30.0 0.12 

4 384 37.1 96.4 0.44 

5 252 28.8 114.4 0.53 

TOTAL  94   
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Table 3.13. Summary for each survey area covered by three acoustic vessels in 2018. 

AREA MAXIMUM 

ESTIMATE SSB 

(KT) 

CV ON 

BIOMASS EST 

SURVEY 

VESSEL 

4 37.1 0.68 Voyager 

5 45.2 0.26 Alida 

3 23.4 0.39 Kings Cross 

2 12.1 0.40 Voyager 

TOTAL 118 Kt   

 

Table 3.14 CVs on biomass estimate for vessel and area, with additional details 

VESSEL AREA 2 AREA 3 AREA 4 AREA 5 OVERALL 

Kings Cross 0.23 0.39  0.80 0.41 

Voyager 0.40 0.61 0.68 0.36 0.43 

Alida    0.26 0.15 
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Kings Cross CVs 

 

 
 
[1] "Ton by stratum" 
   Stratum    Ton.5%   Ton.50%   Ton.95%  Ton.mean    Ton.sd    Ton.cv 
1: Strata2  4176.466  6122.852  7311.222  6011.923  1404.062 0.2335463 
2: Strata3 10595.877 18155.166 28510.752 19563.692  7796.846 0.3985365 
3: Strata5  7818.752 32776.315 56051.794 32281.585 25919.634 0.8029232 
[1] "Total number by stratum (mill)" 
   Stratum Ab.Sum.5% Ab.Sum.50% Ab.Sum.95% Ab.Sum.mean Ab.Sum.sd Ab.Sum.cv 
1: Strata2  22590037   32979631   39552692    32498569   7597518 0.2337801 
2: Strata3  69226496  120821124  175220252   125118267  47633406 0.3807070 
3: Strata5  46375728  195623279  333643796   192321210 154572447 0.8037202 
[1] "Ton by survey" 
     Ton.5%  Ton.50%  Ton.95% Ton.mean   Ton.sd    Ton.cv 
1: 31913.14 44295.29 76357.23 51400.88 20692.47 0.4025702 
[1] "Total number by survey (mill)" 
   Ab.Sum.5% Ab.Sum.50% Ab.Sum.95% Ab.Sum.mean Ab.Sum.sd Ab.Sum.cv 
1: 187094836  280261960  463992073   311473804 127522465 0.4094163 
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Alida CVs 

  
[1] "Ton by stratum" 
   Stratum   Ton.5%  Ton.50%  Ton.95% Ton.mean   Ton.sd    Ton.cv 
1: Strata2 11467.29 11467.29 11467.29 11467.29    0.000 0.0000000 
2: Strata3 14080.96 14080.96 14080.96 14080.96    0.000 0.0000000 
3: Strata5 25645.99 34755.68 44770.21 33617.74 8889.697 0.2644347 
[1] "Total number by stratum (mill)" 
   Stratum  Ab.Sum.5% Ab.Sum.50% Ab.Sum.95% Ab.Sum.mean  Ab.Sum.sd Ab.Sum.cv 
1: Strata2   60941129   60941129   60941129    60941129          0 0.0000000 
2: Strata3   91799068   91799068   91799068    91799068          0 0.0000000 
3: Strata5 2122659794 3927409973 4478814785  3343361104 1149320981 0.3437621 
[1] "Ton by survey" 
     Ton.5%  Ton.50%  Ton.95% Ton.mean   Ton.sd    Ton.cv 
1: 51194.24 60303.93 70318.46 59165.99 8889.697 0.1502501 
[1] "Total number by survey (mill)" 
    Ab.Sum.5% Ab.Sum.50% Ab.Sum.95% Ab.Sum.mean  Ab.Sum.sd Ab.Sum.cv 
1: 2275399990 4080150169 4631554982  3496101301 1149320981 0.3287436 
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Voyager CVs 

  
 
[1] "Ton by stratum" 
   Stratum    Ton.5%   Ton.50%  Ton.95%  Ton.mean    Ton.sd    Ton.cv 
1: Strata2  4831.107  9394.411 13537.27  9827.368  3990.706 0.4060809 
2: Strata3  7177.673 10503.236 26845.14 14814.908  9027.623 0.6093607 
3: Strata4 11297.354 57887.218 70564.58 43624.668 29896.023 0.6853009 
4: Strata5 14486.520 24909.388 33009.10 23124.195  8354.019 0.3612675 
[1] "Total number by stratum (mill)" 
   Stratum Ab.Sum.5% Ab.Sum.50% Ab.Sum.95% Ab.Sum.mean Ab.Sum.sd Ab.Sum.cv 
1: Strata2  26159001   49925126   72542334    52710722  21319172 0.4044561 
2: Strata3  40213736   58803952  894238699   345160526 423302262 1.2263924 
3: Strata4 117192471  600489813  731997696   452538055 310124719 0.6853009 
4: Strata5 107977496  165381489  286336930   184019372  79486273 0.4319451 
[1] "Ton by survey" 
     Ton.5%  Ton.50% Ton.95% Ton.mean   Ton.sd    Ton.cv 
1: 44691.32 113615.3  126180 91391.14 39149.11 0.4283688 
[1] "Total number by survey (mill)" 
   Ab.Sum.5% Ab.Sum.50% Ab.Sum.95% Ab.Sum.mean Ab.Sum.sd Ab.Sum.cv 
1: 317417140 1029564148 1839365699  1034428674 703671631 0.6802515  
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Table 3.15. Total Abundance and overall biological composition of herring in 6a North 

from the industry acoustic survey in 2018. *Spawning herring is a subset of the mature 

herring. (Table 5.2.6in ICES HAWG 2019) 

AGE ABUNDANCE MATURE SPAWNING BIOMASS MEAN LENGTH MEAN WEIGHT 

 ('000s)   (t) (cm) (g) 

1 3454 0% 0% 198 19.1 57.3 

2 14252 98% 3% 1918 25.5 134.6 

3 57465 99% 31% 9335 26.7 162.4 

4 18576 97% 27% 3366 27.9 181.2 

5 8360 100% 40% 1764 28.8 210.9 

6 7806 98% 37% 1676 29.4 214.7 

7 5307 99% 35% 1215 29.6 229.0 

8 1895 100% 54% 447 30.1 235.6 

9 593 100% 60% 126 29.0 211.8 

10 225 100% 40% 60 31.2 266.7 

Immature 4958 - - 425 21.5 85.7 

Mature 112980 - - 19679 27.3 174.2 

Spawning*  33063 - - 6149 27.8 186.0 

TOTAL 117937   20104 27.1 170.5 

 

3.2.2 6aS/7b herring (Table 3.16 to 3.20) 

The estimated total stock biomass (TSB), number at age (TSN), numbers at length class 

and mean weight of herring found in the total survey area and each of the survey strata 

areas is shown in Tables 3.16 – 3.20. The transects in Lough Swilly were conducted in a 

zig-zag pattern due to the shallow nature of the habitat, therefore for estimation 

purposes, Lough Swilly was treated as a separate strata within StoX.  There were three 

other stratum; NW (parallel transects, 7.5 nmi. Spacing throughout) and Donegal Bay 

and Achill (parallel transects with 3.5nmi. spacing). The TSB estimate of herring for the 

combined 6aS/7b area was 50,145 tonnes (Lough Swilly = 32,372 tonnes, Donegal Bay = 

9,517 tonnes, NW area = 7,710 tonnes and Achill = 545 tonnes).   
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Table 3.16. 6aS/7b industry acoustic survey in 2018: age-disaggregated estimate of 

herring in the total survey area. The total estimated TSB for the entire survey area = 

50,145 tonnes. 

 

 

Table 3.17. 6aS/7b industry acoustic survey in 2018: age-disaggregated estimate of 

herring in survey - Lough Swilly area. The estimated TSB for the Lough Swilly strata = 

32,372 t. 
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Table 3.18. 6aS/7b industry acoustic survey in 2018: age-disaggregated estimate of 

herring in survey - Northwest area. The estimated TSB for the Northwest strata = 7,710 t. 

 

Table 3.19. 6aS/7b industry acoustic survey in 2018: age-disaggregated estimate of 

herring in survey - Donegal Bay area. The estimated TSB for the Donegal Bay strata = 

9,517 t. 
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Table 3.20. 6aS/7b industry acoustic survey in 2018: age-disaggregated estimate of 

herring in survey - Achill area. The estimated TSB for the Achill strata = 545 t. 
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The CV estimates on biomass and abundance for herring 6aS/7b are high (~0.50) for the 

survey in 2018. This is most likely caused by the over-reliance on a few acoustic marks 

of herring in Lough Swilly and Donegal Bay in particular. Bias considerations for the 

survey are outlined in section 2.4.4.  Many of the considerations are common to all 

acoustic surveys, particularly when dealing with spawning or pre-spawning 

aggregations and should be dealt with and reduced if possible at the survey design 

stage. 

 

There was good evidence of offshore containment of herring in 6aS/7b in the 2018 

survey, however, there is still a concern regarding stock containment inshore due to the 

hyper-aggregating behaviour and shallow distribution (<15m) of herring in some areas.  

There was evidence from the fishery and the survey itself (marks on the boundaries of 

the survey grid at the limit of where the vessel could go) of fish inshore in areas where 

the survey did not cover.  The over-reliance of the estimate on few areas of high herring 

density led to the high CV on the estimates of abundance and biomass (~0.50).  

Additional areas off the west Mayo and Galway coasts were covered by this survey 

again in 2018.  These included a number of grounds that were known to have spawning 

in the past, however, few herring aggregations were located in these areas apart from a 

couple of marks in near Inishbofin.  Spawning is known to occur, but the lack of 

occurrence of herring marks in these areas suggest that timing of the survey may not 

have been adequate, and therefore containment may not have been achieved in these 

areas in 2018. 
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3.2.3 6aS/7b horse mackerel (Table 3.21) 

The horse mackerel stock was not contained by the survey; this species is known to 

inhabit a large geographical range (outside the area of the survey) therefore the index is 

only useful as a subset of the larger stock, albeit an important area for the horse 

mackerel fishery during this time of the year. The CV estimates on biomass and 

abundance of horse mackerel was ~ 0.36 for the survey in 2018.   

 

Table 3.21. 6aS/7b industry acoustic survey in 2018: age-disaggregated estimate of horse 

mackerel in total survey area. The total estimated TSB for the entire survey area = 57,162 

tonnes. 
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3.3 Stock identity separation 

3.3.1 Morphometric differences 

Laboratory analysis to be completed in 2019 

3.3.2 Genetic differences 

Recent results from the genetic testing of western herring using baseline sample from 

2014, 2015 and 2016 are reported in Farrell and Carlsson (2018), who conclude that the 

6aN and 6aS/7bc herring stocks represent at least two genetically distinct populations, 

and this result appears to be stable over time. The 6aN samples are indistinguishable 

from the North Sea samples analysed and both are relatively temporally stable at the 

molecular markers analysed. The 6aS, Celtic Sea and Irish Sea samples all showed 

strong population differentiation between each other and the samples from 6aN and NS. 

However unlike all other areas the 6aS samples (2003, 2014, 2016 and 2017) showed a 

significant degree of temporal genetic variation between the different years of sampling. 

It is hoped that the increased sample coverage in the 2017 and 2018 industry 

survey/fishery might resolve this. Given the historical shifts in spawning time within 

this stock though it is not unexpected and may be related to the biology of this 

particular population. Further analyses are also required to refine and optimise the 

marker panel to ensure temporal stability of the chosen markers and to estimate the 

temporal validity of the baseline (i.e. the frequency of updates required). Previously un-

sampled populations within the study area (6aN winter spawners) were analysed and 

confirmed that they can be identified with the marker panel and are different from the 

autumn spawners.   

The analysis of samples taken in 2018 will be used to test the existing results, and 

together they will play a vital part of scientific evidence to improve the future basis of 

stock assessment for western herring. 
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3.4 Age composition of the commercial catch 

3.4.1 Commercial catch dates 

Table 3.22.  Timing of the commercial fisheries. 

2016 2017 2018 

New moon  1 Sept, waxing to 

½ moon on 9 Sept. Lowest 

tide exchange 10 Sept 

Full moon 6 Sept, waning to ½ 

moon 13 Sept 

½ moon 17 Sept, lowest tide exchange 18 

Sept. Full moon 25 Sept. 

Quantus (area 2, 6-9 Sept) 

 

Unity (area 2, 6-8 Sept) 

 

Zephyr (area  

Lunar Bow (area 3, 6 Sept) 

Sunbeam (area 3, 4-12 Sept) 

Antares (area 3, 9 Sept) 

Wirons (area 3, 2-7 Sept) 

Dirk Dirk (area 3, 6 sept) area 

1, 15-19 Sept at 4 degree line) 

and  

Kings Cross (area 2) - 17-18 Sept 

Voyager (area 2) -25 Sept 

Unity (area 2) 16 Sept 

ChristinaS - 18 Sept 

Wiron (Area 5) 21-24 Sept. (Area 2) 24-29 

Sept 

Dirk Dirk  (Area 2 and 1 ish, on 4 degree 

line) – 28 Sept, 2-3 Oct 

Alida – (Area 3, 11-15 Sept)   (Area 2, 15-

16 Sept) 

 

 

 

3.4.2 Catch-at-age matrix (text from ICES HAWG 2019 report) 

Biological data from commercial hauls taken during the monitoring fishery were used in 

generating the catch-at-age data for the 2019 assessment.  

6aN 

Catch and sample data, by country and by period (quarter), are detailed in Tables 5.2.1 

and 5.2.2. Biological data sampled from commercial hauls (n=34) were used to allocate 

the age distribution for the 6.aN catches used in the assessment. One sample provided 

by Northern Ireland was not used as it contained only 46 fish in total. The samples were 

used to allocate catch-at-age (winter rings) (using the sample number weighting) to un-

sampled catches, in the same or adjacent quarters. The allocation of age distributions to 

un-sampled catches, and the calculation of total international catch-at-age and mean 

weight-at-age in the catches were done following established raising methods. A 
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detailed description of the process in 2016 can be found in (WD02, HAWG 2017)). The 

same principles described in that document were followed in 2018. 

The 2012 and 2013 year classes (4 and 5-ringers in 2018) continues to be prominent both 

in the catch in 6.aN and in the MSHAS_N acoustic survey index (54% of the catch, 24% 

of MSHAS_N index, Figures 5.2.3 and 5.2.4 [see below], Table 5.2.5). These year classes 

are also coming through clearly in the neighbouring North Sea autumn spawning stock. 

One ringer herring were absent from the catch again this year, which is not unusual. 

They are observed in survey data in 6.aN intermittently only and are rarely 

representative of year class strength. 

 

 

6aS/7bc  

Catch-at-age data for this fishery are shown in Table 5.1.3 and Figure 5.1.2 [see below] of 

the HAWG report (ICES 2019) and in percentage terms since 1992 in Table 5.1.4. In 2018, 

the fishery was dominated by 4- and 5-ringers (2012 and 2013 cohort), accounting for 

53% of the catch, followed by 3-ringer at 17% (Table 5.1.4). These cohorts featured 

prominently in the previous year. Proportion-at-age in the catches from the fishery are 

similar to the catches from the MSHAS for most year, in 2018 catches from the MSHAS 

were dominated my 1-ringers (Figure 5.1.4). 

The 6.a.S/7.b–c stock is well sampled, there have been sufficient samples to achieve the 

precision level sought by the ICES advice on the monitoring fishery since 2016. The 

numbers of samples and the associated biological data are shown in Table 5.1.7. The 

catch-at-age matrix tracks cohorts well in the past two years. 

Mixing of autumn, winter and spring spawners takes place in this area which may lead 

to ageing difficulties regarding counting of winter rings. 
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(from HAWG 2019) Figure 5.2.4. Herring in 6.a (North). Mean standardised catch 

numbers-at-age standardised by age, 1957 to 2018. 
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(from HAWG 2019) Figure 5.1.2. Herring in divisions 6.a.S and 7.b–c. catch numbers-at-

age standardised by year for the fishery 1957–2018. 

 

 



Page 89 of 104 

 

4 Achievements and Recommendations  

4.1 Abundance estimation -acoustics 

4.1.1 Recommendations for data users from ICES WGIPS (ICES 2019a) 

4.1.1.1 6aN  

 

The 2018 acoustic surveys in the three strata surveyed in 6aN are considered to 

• Have contained a significant part of the area where herring spawn in 6aN. 

• Provide a reliable estimate of 

o the minimum biomass of mature herring at age observed in survey areas 

5,4,3,2 during the survey period. 

• Does not provide a reliable estimate of 

o the biomass of immature herring because (i) small herring passed easily 

through the trawl net (ii) mixing with sprat means they may have been 

underestimated.  

o the minimum spawning biomass, because many fish were still in the 

maturing stage. In area 2 in particular, evidence from the monitoring 

fishery shows a significant biomass of herring appeared there 2 weeks 

after the acoustic surveys were completed. All commercial catches outside 

the acoustic survey period came from area 2. 

The acoustic survey has particular value in relation to  

• Providing and new index of 6aN SSB and changes in the timing of spawning and 

distribution at this time of year. Mapping in detail the spawning locations in 6aN 

is also useful in relation to marine spatial planning considerations. 

• Promoting positive example of industry-science and developing industry’s skills 

to assess pelagic stocks.  

• Comparison with the MALIN shelf/ WoS herring acoustic survey. 
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4.1.1.2 6aS/7bc 

• The survey is a good example of industry/science survey partnerships, providing 

a third data point to what may become a time-series of herring surveys in the 

6aS/7b area at this time of the year.   

• It is reasonable to consider the herring surveyed were 6aS/7b fish due to the 

inshore distribution and proximity to the spawning grounds.   

• The survey reflected what was experienced in the monitoring fishery occurring at 

the same time.   

• The 2018 TSB estimate of 50,145 tonnes is considered to be a minimum estimate of 

herring in the 6aS/7b survey area at the time of the survey 

• The majority of herring marks were observed inshore in shallow areas, 

particularly in Lough Swilly. The stock appears to have been largely contained, 

however these is still a concern regarding containment inshore in very shallow 

areas and in bays not covered by the survey  

• The inshore/shallow distribution of herring meant that it was difficult to obtain 

samples on the survey.  Industry nets are large, therefore it was decided to obtain 

samples from the fishery rather than targeting relatively large marks. The 

potential to obtain samples that were too large for the purpose of the survey was 

a consideration; this is a vulnerable stock, and it was decided in 2018 that this 

was the best approach.  The fishery is conducted on the same marks and at the 

same time as the survey, therefore the sampling is considered representative of 

the surveyed biomass.   

• Cohort tracking - there appears to be good cohort tracking in the survey over the 

3-year time-series   

• The survey in 2018 was conducted ~ 3 weeks earlier than in 2017.  It was hoped 

that earlier timing would capture herring as they migrate towards the inshore 

spawning areas and before they hyper-aggregate.  This was achieved in Bruckless 

and Inver Bays in the south, but was not achieved in Lough Swilly in the north. 

The survey began before the fishery started in 2018.  The fish were in Lough 

Swilly in large numbers before the beginning of the survey on November 1st.  

Consideration needs to be given to the benefits of surveying early and the 

increased risk of stock mixing with 6aN fish.  It is reasonable to assume that fish 

inshore close to the spawning ground in 6aS/7b in winter are most likely 6aS/7b 

fish.  The further offshore the fish are, the more likely there is mixing occurring 

with stocks from further north (e.g. 6aN). 
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• There is a need to reduce uncertainty of estimate through better survey design.  

The CV would be reduced if schools were more widely distributed, before 

inshore hyper-aggregating behaviour is apparent.  A design that deals with the 

inshore behaviour during this time could overcome this issue.  It is hoped that a 

survey review workshop on herring acoustic spawning surveys (WKHASS 2019) 

will examine the survey design and recommend a design that reduces the 

uncertainty in the survey 

• There is a need to develop protocols in areas where large aggregations or hyper 

aggregating behaviour of herring is observed (i.e. in areas like Lough Swilly) 

• For horse mackerel the TSB estimate of 57,162 tonnes is considered to be a 

minimum estimate in the 6aS/7b survey area at the time of the survey.  

• Horse mackerel are a widely distributed stock, therefore the stock was not 

contained by this survey.  

• The survey was dominated by 4-wr horse mackerel, following on from the 3-wr 

fish picked up in the survey last year.  This appears to be a sign of a good year 

class coming through. 

• The 6aS/7b area is known to contain young horse mackerel during this time of the 

year, therefore the survey could be useful as an index of the younger ages going 

forward.  

 

4.1.2 Recommendations for future surveys from WGIPS ( ICES 2019a) 

4.1.2.1 6aN 

• Ensure that future surveys follow standard protocols whereby all fish recordings 

(even of non-commercial size) encountered on the echogram be sampled 

regularly. This is paramount to improve analysis of the acoustic data and 

accuracy of the estimated abundance and stock composition for different species 

in the survey area. 

• Maintain the strategy to try and provide continuous coverage in key areas. 

• Discuss shifting some acoustic survey effort to June/July at same time as HERAS 

and seek to add value there 

• Plan for a flexible date acoustic survey of the spawning stock based on ‘scouting 

first’  by PFA vessels.  

• If the scientific TAC is considered to put the stock at risk, consider alternative 

payment options for industry participation. (N. Sea herring scientific quota?)  
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• Early planning of ways to handle any sample discard issues without 

compromising the methodology an acoustic survey. Consider different options 

for different vessel roles. 

• Continue to ensure that industry vessels are equipped with nets appropriate for 

taking small samples for biological analysis. 

• Notify creel fishermen of survey transects in advance 

 

4.1.2.2 6aS/7bc  

• Survey in 2019 and beyond – funding of the survey is currently uncertain. In 

2018, the use of part of the monitoring TAC to pay for the survey was not 

permitted, and is unlikely to be permitted in the future.  The survey in 2017 and 

2018 was funded by using horse mackerel scientific quota as the survey was 

focused on generating abundance estimates for both horse mackerel and herring 

for the survey area. 

• Need to reduce uncertainty of estimate through better survey design and strata 

delineation. The estimates in 2016, 2017 and 2018 relied heavily on herring 

aggregations from a few areas, resulting in a high cv (~0.37 (2016), ~0.50 (2017) 

and ~0.50 (2018)) 

• Need to develop protocols surrounding inshore areas, particularly when large 

aggregations or hyper aggregating behaviour is observed (i.e. in areas like Lough 

Swilly) 

 

4.2 Stock identity 

The morphometric and genetic data collected in 2016-2018 is being analysed and results 

are expected mid-2019.  and 2017 will be analysed in 2018 - 2020 under the EASME 

project. 

Additional samples will be collected in 2019 if necessary., focussing on actively 

spawning herring. 

4.3 Age composition of the commercial catch 

Commercial catch data from the monitoring fishery was used by ICES in the update 

stock assessment for the combined 6a/7bc stock (ICES 2019b), and in developing the 

advice for 2019 which will be published on 28 June 2019. 
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The data for the 6aN and 6aS, 7bc stocks are also being kept separately in anticipation of 

the time when it will be possible to undertake an assessment for each stock separately. 
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5 Rebuilding plan 

Following ICES advice on the need for a stock recovery plan for herring in 6a,7bc (ICES 

2016a,b, 2017a), the Pelagic Advisory Council submitted a proposed plan to the 

European commission on 2 March 2018. This second version (Appendix 2) takes into 

account the advice given by ICES on a previous version (ICES 2017b), with the advice 

rule being fully consistent with the ICES MSY approach advice rule and more 

precautionary than it for a range of stock sizes below BMSYtrigger. Despite the work 

undertaken by ICES HAWG to evaluate the plan (ICES 2018 and documented under 

Special Requests folder), ICES ACOM decided that the basis for advising the 

commission was insufficient,  indicating that further quantitative evaluation would be 

required to be used as the basis for advice. ICES advice in 2019, notes ‘ICES still considers 

it important to develop a stock recovery plan for herring in divisions 6.a and 7.b–c, but given the 

large changes in perception of the stock, fishing pressure and recruitment together with the 

continued uncertainty in the quality of the assessment, the requirement for a rebuilding plan (or 

plans) are considered to be better addressed during a full benchmark, anticipated for 2021’. 
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Appendix 2. PELAC proposal for 6a-7bc herring rebuilding plan 

Updated: 17/03/2018 

Background 

1. The two herring stocks in the ICES areas 6a and 7bc have been combined in the ICES benchmark 

workshop 2015 (ICES 2015) because there was insufficient information to split the survey and catch 

information into separate assessments pertaining to stocks for 6a North and for 6a South-7bc.  

2. There is general agreement that the herring stocks in 6a North and for 6a South-7bc constitute 

separate stocks (ICES 2017).  

3. The ICES advice for 2016 (ICES 2016a), 2017 and 2018 has been for a zero TAC and the development 

of a rebuilding plan. “Fishing should not proceed unless accompanied by a stock recovery plan. Such a 

plan should include rebuilding targets and time lines as well as protections for each stock. This would 

also imply including a research component to resolve the lack of information on stock mixing and 

recruitment.” (ICES 2016a) 

4. According to the most recent scientific assessment, the present low stock size of herring in 6a-7bc is 

likely to be mostly caused by poor recruitment affecting productivity, because fishing mortality has 

been very low in the recent 5 years. The influence of the environment (particularly temperature) on 

herring productivity, as well as changes in abundance of their predators, means that the biomass will 

always fluctuate (Dickey-Collas et al. 2010, ICES 2015) and thus trying to manage fishing mortality 

may not necessarily lead to quick recovery.  

5. On 29 April 2016, ICES issued advice for a scientific monitoring fishery for herring in the area (ICES 

2016b).  

6. On the basis of the ICES advice, the European Union included the scientific monitoring fishery for 

herring in the regulation 2016/1252 of 28 July 2016, thereby establishing a scientific quota of 4170 

tonnes in 5b, 6b and 6a North and 1630 tonnes in 6a South, 7bc. (EU 2016/0203 ). The same 

provision was made for 2017 ((EU 2017/127) and 2018 (EU 2018/120). 

 

Objectives 

The primary purpose of the 6a-7bc herring rebuilding plan is to: 

1. Recover stock levels to the appropriate minimum biomass reference points as quickly as possible.  

2. To improve the knowledge base for herring in 6a and 7bc, by 

a. Utilizing any quota that is allocated for the combined 6a, 7bc herring stock, or the two 

constituting stocks during the rebuilding phase, solely for the purpose of scientific 

monitoring necessary to determine the status of the stocks and the ability to discriminate 

between the ‘6a North stock’ and  ‘6a South, 7bc stock’.  

b. Providing the data and analyses undertaken during scientific monitoring under this 

rebuilding plan to relevant scientific expert groups for use in benchmarking the assessments 

methods for herring in 6a and 7bc, and as time series for future update assessments.  

c. Determining appropriate biological reference points for the different stock components. 

d. Establish agreed harvest control rules to be used as the basis for future TAC setting.  
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Criteria and definitions 

Article 1 subject matter 

This plan pertains to the herring stocks in the following geographical areas: 

a) 6a North 

b) 6a South and 7bc 

Article 2 geographical definitions of stocks 

For the purposes of this plan, the following geographical definitions of stocks shall apply (subject to 

article 5): 

a) ‘6a North stock’ means the autumn-spawning herring stock that spawns in the waters of 6a North.  

b) ‘6a South, 7bc stock’ means the winter-spawning herring stock that spawns in the waters of 6a South 

and 7cb.  

c) ‘Combined 6a, 7bc stock’ means the combined stocks of 6a North autumn spawning herring and 6a 

South and 7bc winter spawning herring stocks.  

Article 3 definitions 

For the purposes of this Plan, in addition to the definitions  laid  down  in  Article  4  of  Regulation  (EC)  

No 1380/2013, the following definitions shall apply: 

1. ‘Monitoring TAC’ means the allocated TAC for herring in 6a and 7bc that will fulfil the obligations for 

appropriate monitoring of stock development and/or stock discrimination.   

2.  ‘Catch sampling’ means the collection and analysis of catch samples taken from a commercial 

fishery, in accordance with the EU Multi-annual programme for data collection (EC 2016_1251) 

3. ‘Genetic sampling’ means the collection and analysis of genetic tissue samples from a commercial 

fishery or from research surveys with the aim of identification of distinct fish stocks.  

4. ‘Morphometric sampling’ means the collection and analysis of morphometric images of fish body 

shape from commercial fisheries or from research surveys.  

5.  ‘Monitoring plan’ means the detailed approach and methods to be used to collect relevant and 

credible information on the herring stocks that are part of this rebuilding plan.   

6. ‘Survey period(s)’ means the period(s) during which commercial fishing vessels are being used as 

research platforms to carry out research activities in the context of this rebuilding plan.  

7. ‘Survey area(s)’ means the areas(s) where commercial fishing vessels are being used as research 

platforms to carry out research activities in the context of this rebuilding plan. 

8. ‘Research activities’ refers to catch sampling, genetic sampling, morphometric sampling, acoustic 

surveying or any other activity that contributes to an enhanced understanding of stock status or 

stock discrimination. 

9. ‘Spawning ground’ refers to locations where there is evidence of herring spawning. 

10. ‘Spawning habitat’ refers to preferred substrate used by herring during spawning. 

 

Article 4 reference points 
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1. The precautionary and MSY reference points for the two herring stocks in 6a North and 6a South-7bc 

are currently unknown because it is not possible to separate the stocks in the catch or the surveys. 

On the basis of the combined assessment (ICES 2016a) relevant reference points are:  

a. The minimum spawning biomass level and the precautionary spawning biomass level for the 

combined herring stock shall be as follows: Blim = 250 000 tonnes, Bpa (= MSY Btrigger) = 410 

000 tonnes. These values are based on the 2017 ICES advice.  

b. The maximum fishing mortality associated with Maximum Sustainable Yield (Fmsy) for the 

combined herring stock shall be as follows: Fmsy = 0.16. This value is based on the 2017 ICES 

advice. 

c. The rebuilding target for herring in 6a and 7bc is for spawning stock biomass to be greater 

than Blim for a minimum of three consecutive years.  

2. If the stock is perceived to be below Blim, a monitoring TAC will be allocated for commercial vessels 

that carry out scientific research within the context of the monitoring plan (Article 7). Based on 

status quo, the monitoring TAC shall be 5 800 tonnes, unless the TAC setting procedures in Article 6 

determine that it should be lower.    

3. The values of reference points can be adapted on the basis of new ICES advice for the combined 

stock.  

 

Article 5 End of the rebuilding plan 

1. The rebuilding plan will be superseded by a long term plan for the stock(s) when according to ICES, 

spawning stock biomass is assessed to have been above Blim for 3 consecutive years and forecast to 

above Blim in the subsequent year, when ICES MSY approach F is applied in the forecast. 

2. Should the definitions of stocks in Article 2 change based on new scientific knowledge, this 

rebuilding plan will be deemed no longer to be applicable. A new plan will be required to 

accommodate the new understanding of stock identity and status.    

 

Article 6 TAC setting procedures during the rebuilding plan 

1. In the case where spawning stock biomass of the combined stock is forecast to be less than B lim at 

spawning time of the year for which the TAC is to be set, and where the status-quo monitoring TAC 

of 5 800 tonnes would result in an F larger than in the ICES MSY rule, the monitoring TAC will be 

reduced to match the F following from the ICES MSY rule. Otherwise, the status-quo monitoring TAC 

of 5 800 tonnes will apply. 

 

2. In the case where spawning stock biomass of the combined stock was assessed to be less than Blim in 

the previous year and is forecast to be larger than Blim and less than MSY Btrigger at spawning time of 

the year for which the TAC is to be set, the status-quo monitoring TAC of 5 800 tonnes will apply. 

 

3. Unless the end of the rebuilding plan has been reached (Article 5), in the case where spawning stock 

biomass of the combined stock was assessed to be larger than Blim and less than MSY Btrigger in the 
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previous year, and is forecast to be larger than Blim and less than MSY Btrigger at spawning time of the 

year for which the TAC is to be set, the status-quo monitoring TAC of 5 800 tonnes will apply. 

 

 

 

Article 7 Monitoring plan 

1. A monitoring plan will be established for the duration of the rebuilding plan or as long as the stock 

remains below Blim.  

2. The monitoring plan will outline the research priorities and activities that will be carried out when 

utilizing the  monitoring TAC. 

3. The monitoring plan will be closely coordinated between scientific institutes, management and 

stakeholder organizations from those countries who have a fishery interest.  

4. Research activities will be carried out according to scientific protocols and procedures.  

5. The monitoring plan will endeavour to collect data in a way that ensures it provides consistent 

continuation of the long-term catch at age data. 

Article 8 Conditions of the monitoring fishery 

1. Derogation of the landing obligation will be granted to industry vessels conducting scientific survey 

work in the survey area(s) during the survey period(s). 

2. Vessels participating in the scientific survey work will be permitted to catch herring in specified areas 

for the purpose of taking scientific samples during the survey period. 

3. Collection and use of information for stock status and stock discrimination 

a. Data collected from the surveys will be stored in existing established data archiving system, 

the same as other scientific surveys. The data will be held at Marine Scotland Science 

(Aberdeen) and the Marine Institute (Galway).  

b. Access to the data will be granted on the basis of a reasoned request, through permission of 

the data custodian(s). In principle, no reasonable request for access will be denied in so long 

as it relates to the scientific analysis and gives due consideration to the data owners. 

c. The data and outcomes of the analyses of research activities will be submitted to the 

relevant scientific expert groups in ICES and STECF for consideration in improving the 

assessments of the herring stocks, through benchmark process and use in update 

assessments.  

Article 9 Biological and Ecosystem considerations 

1. Vessels will take measures to avoid vulnerable species likely to encounter pelagic fishing gears. On 

observation of: Basking shark - Cetorhinus maximus1 or Kemp’s ridley turtle – Lepidochelys kempii2, 

a vessel will cease fishing operations and move away at least 2 nautical miles. 

2. All bycatch of seabirds, seals and cetaceans will be counted, measured and included in the survey 

database. 

3. Protection of herring spawning grounds 

                                                         
1 Protected under Schedule 5 of the Wildlife and Countryside Act 1981 (Scotland) 
2 Habitats Regulation 1994 (Schedule 2, European Protected Species) 
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a. Spatial and temporal characteristics of herring spawning grounds should be identified.  

b. Activities other than research activities (Article 3.8) that have an impact on the spawning 

habitat of herring should not occur unless the effects have been assessed and shown not 

to be detrimental. 

4. There have been many reports on increases in the number of predators in area 6a and 7bc which 

could affect the natural mortality of herring. Documentation of such effects on natural mortality is 

an important part of the understanding of stock dynamics.   

 

References 

Dickey-Collas, M., Nash, R. D. M., Brunel, T., van Damme, C. J. G., Marshall, C. T., Payne, M. R., Corten, A., 

Geffen, A. J., Peck, M. A., Hatfield, E. M. C., Hintzen, N. T., Enberg, K., Kell, L.T., and Simmonds, E. J. 2010. 

Lessons learned from stock collapse and recovery of North Sea herring: a review. ICES Journal of Marine 

Science, 67: 1875–1886. 

EU 2016/0203 (NLE). Proposal for a COUNCIL REGULATION amending Regulations (EU) 2016/72 and (EU) 

2015/2072 as regards certain fishing opportunities. 

EC 2017/127.  COUNCIL REGULATION (EU) 2017/127 of 20 January 2017 fixing for 2017 the fishing 

opportunities for certain fish stocks and groups of fish stocks, applicable in Union waters and, for Union 

fishing vessels, in certain non-Union waters  http://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=CELEX%3A32017R0127 

 EU 2018/120. COUNCIL REGULATION of 23 January 2018 fixing for 2018 the fishing opportunities for 

certain fish stocks and groups of fish stocks, applicable in Union waters and, for Union fishing vessels, in 

certain non-Union waters, and amending Regulation (EU) 2017/127. http://eur-lex.europa.eu/legal-

content/EN/TXT/PDF/?uri=CELEX:32018R0120&from=EN 

ICES 2015. Report of the Benchmark Workshop on West of Scotland Herring (WKWEST), 2-6 February, 

Dublin, Ireland. ICES CM 2015\ACOM:34. 299 pp. 

ICES 2016a. Herring (Clupea harengus) in divisions 6.a and 7.b-c (west of Scotland, west of Ireland). In 

Report of the ICES Advisory Committee, 2016. Advice book 5. Section 5.3.33: June 30th 2016. 

ICES 2017. Herring (Clupea harengus) in divisions 6.a and 7.b-c (west of Scotland, west of Ireland). In 

Report of the ICES Advisory Committee, 2017. Advice book 5. Section 5.3.33: June 30th 2017.  Version 2: 

11 July 2017 Version 3: 06 October 2017 DOI: 10.17895/ices.pub.3061. 

http://www.ices.dk/sites/pub/Publication%20Reports/Advice/2017/2017/her.27.6a7bc.pdf 

ICES 2016b. EU request for advice on a scientific monitoring fishery for herring in ICES divisions 6.a, 7.b, 

and 7.c. Section 5.4.3 in ICES Special Request Advice Celtic Seas Ecoregion. 29 April 2016. 

 

http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R0127
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R0127
http://www.ices.dk/sites/pub/Publication%20Reports/Advice/2017/2017/her.27.6a7bc.pdf

