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1. Introduction 

 

An acoustic survey of Atlantic herring Clupea harengus was conducted in ICES areas 6aS/7b in 

November-December 2020 and January 2021. This was the fifth consecutive annual survey of 

herring in this area at this time of the year.  The survey is part of an effort to describe the 

more dominant winter spawning herring in this area when it is geographically separated 

from other stocks.  The survey design has been evolving since its inception in 2016. The 

survey area covered in the first 3 years (2016-18) included significant offshore coverage in 

areas 6aS and 7b.  The survey in 2019 was much reduced and mostly confined to inshore bays 

because of poor weather.  In 2020, the survey design changed compared with previous years 

in that only 6 core areas with prior knowledge of herring distribution from the monitoring 

fishery were targeted for surveying.  This change in survey design was largely based on 

results from the ICES workshop WKHASS held in 2019 (ICES 2020), and from lessons learned 

in the previous surveys in this area from 2016-2019.  Although this design resulted in a 

reduced survey area compared to previous years, there was more intense coverage of most of 

the important inshore bays where the monitoring fishery takes place. The survey design 

objective remained the same; to describe and quantify the distribution of winter spawning 

herring in the 6aS/7b area when separate from other stocks.  The timing of surveys in the core 

areas was flexible from the outset by design in 2020.  It was decided that greater flexibility 

would allow for a targeted spatial and temporal approach which avoided the inevitable poor 

weather that can happen in this area during this time of the year and which lead to reduced 

survey effort in 2019, but also to some extent in 2017 and 2018.  Using smaller vessels allowed 

surveys to be conducted in shallow inshore areas where herring are known to inhabit during 

this time of the year. The previous surveys in 2016 - 2019 are reported in O’Malley et al (2017, 

2018, 2019, and 2020).   

 

Following the ICES benchmark workshop on Atlantic herring in 6aN and 6aS/7b, c  (ICES 

2015a), the individual stock assessments have been combined into one assessment 

encompassing both stocks. ICES still considers two separate stocks exist but they have been 

merged for assessment purposes because the catches of mixed aggregations in the commercial 

fishery and in the summer acoustic survey could not be separated into the different stock 

components.  To better understand the individual stocks, acoustic/trawl surveys are 

conducted on both stocks close to spawning time.  The 6aN survey is conducted on spawning 

aggregations there in autumn and this survey for 6aS and 7b herring is conducted on 

spawning aggregations in winter.  The timing of these surveys coincides with herring 

spawning/pre-spawning aggregations of these stocks; therefore abundance indices could 

potentially be used as stock specific indices in the future. The 2020 survey was completed in 

6aS/7b during November-December 2020 and January 2021 on the more dominant winter 

spawning herring in this area.  Spawning is known to occur outside these times in 6aS/7b; 

however the timing was considered to be appropriate considering the resources available.  

Results from the survey was presented to the ICES Working Group meeting for International 

Pelagic Surveys (WGIPS) in January 2021 and the data and results are documented there also. 

 

Survey objectives 

 
Both 6aN and 6aS/7b surveys are part of a collaborative partnership between Ireland, The 

Netherlands and UK (Scotland) that aims to improve understanding of the individual stock 

components of herring in 6a and 7b. The work continues the time-series of abundance and 

biomass data on the individual spawning components of herring stocks in 6aN and 6aS/7b.  

Abundance and biomass indices for herring in 6aS/7b are generated as per standard acoustic 
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survey protocols.  Samples from spawning herring are used for morphometric studies, 

ageing, genetic analyses and otolith microstructure. The overall survey objectives are: 

 Conduct an acoustic survey in 6aS/7b targeting pre-spawning and spawning 

aggregations of herring 

 Collect detailed biological information (length, weight, sex, maturity, age) of herring 

from the monitoring fishery landings to augment the survey and allow estimation of 

the biomass and distribution of herring in 6aS/7b from the survey 

 

  
  

 
 

 

 
 

 

Figure 1. 6aS/7b industry acoustic survey in 2020: Five vessels, MFVs Crystal Dawn WD201 

(a), Ros Ard SO745 (b), Johnny G S653 (c), Abigail S SO354 (d), and St. Catherine D299 (e) were 

used in the Atlantic Herring in 6aS/7b Industry Acoustic Survey in 2020.  

 

a 

c d 

b 

e 
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Survey plan  

 

The survey objective in 2020 was to survey specific bays in 6aS/7b where herring are known 

to be either spawning or in pre-spawning migrations during this time of the year.  Spawning 

time in this area is variable, generally between October and February (Table 1), however, it is 

expected that a significant proportion of the 6aS/7b herring stock is contained by the survey 

design in 2020.  The design in 2020 was to survey 6 core areas, chosen using information 

gathered from the ongoing monitoring fishery and from experience from the survey in 2016-

2019. Lough Swilly, Lough Foyle, Bruckless Bay, Fintra Bay, Inver Bay, and Achill were 

selected as core areas for 2020.  The design of the survey was such that other areas outside of 

this could be surveyed also, should information from the fleet suggest that herring were 

distributed in other areas.  ICES WKHASS (2020) reviewed the design and agreed that 

focusing on core areas with prior information was an appropriate survey design considering 

the behaviour of herring in this area at this time of the year.  The 2020 survey was conducted 

using five vessels MFVs Crystal Dawn WD201, Ros Ard SO745, Johnny G S653, Abigail S SO354, 

and St. Catherine D299 (Figure 1; appendix 3).  Lough Swilly is known to be an important area 

for pre-spawning herring during this time of the year and has had substantial amounts of 

herring during the previous surveys in 2016-2019.  Lough Foyle was partially covered in 2018, 

but not in other years for various operational reasons.  The Foyle is known to contain herring 

from at least October to January and there have been reports of large aggregations in this area 

in recent years.  The areas where herring are distributed in the Foyle are shallow, therefore 

the use of small vessels in 2020 was more appropriate.  The areas around Inver Bay, Bruckless 

Bay, Fintra Bay, and Teeling Bay are all areas known to contain herring aggregations during 

this time of the year. Achill is historically known as an important area for herring spawning, 

even though there is only limited evident of this in recent years.   This behaviour was evident 

from the previous year’s surveys and information from the fishery, as part of a monitoring 

TAC that applies to 6aS/7b.  The survey is designed to collect acoustic information and 

samples from pre-spawning aggregations of herring in 6aS and 7b.  Known historic herring 

spawning areas are shown in Figure 2.   

 

 
 

Figure 2. 6aS/7b industry acoustic survey in 2020: herring spawning grounds in 6aS and 7b 

(from O’Sullivan, 2013). 
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Survey design 

 

The 2020 planned survey with parallel and zig/zag transect design is shown in Figure 3. 

Areas like Lough Swilly suited a zig/zag transect design approach, whereas Inver, Bruckless, 

Fintra and Achill were more suited to parallel transect design. The straight line transects were 

completed at constant speed (or as close to as possible). Deviations from the planned transects 

were documented on acoustic log sheets. When the vessel deviated from transect for any 

reason it returned to the same position to resume the survey. 
 

 

Table 1. 6aS/7b industry acoustic survey in 2020: Spawning areas, spawning grounds and 

spawning beds in 6aS and 7b. Area (km2) and depth (m) refer to individual spawning beds 

(from O’Sullivan, 2013). 
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Lough Swilly 

 
Lough Foyle 

 
Bruckless Bay 

 
Fintra Bay 

 
Inver Bay 

 
 

Achill/Clew Bay 

 

Figure 3. 6aS/7b industry acoustic survey in 2020: The 6 core areas were selected in 6aS/7b 

(top panel) based on information from the monitoring fishery and previous surveys (2016-

2019).  The 6 core areas in 2020 included: Lough Swilly, Lough Foyle, Bruckless Bay, Fintra 
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Bay, Inver Bay and Achill/Clew Bay. Red lines denote transects used in the final biomass 

estimates, grey lines were excluded from final analysis.  

Scientific personnel 

 
Organisation Name Capacity Vessel 

MI (FEAS) Michael O’Malley Acoustics (Chief Scientist) 

MFVs Crystal Dawn WD201, 

Ros Ard SO745, Johnny G 

S653, Abigail S SO354, and St. 

Catherine D299 

MI (FEAS) Eugene Mullins Biologist 
Onshore 

    

  

 

2. Materials and Methods 

 

 

Sampling protocols and equipment specifications 

 

Acoustic data were collected using a SIMRAD EK80 wide band combination scientific 

echosounder with transducers (38 kHz (split) and 200 kHz (single)) from a pole-mounted 

bracket on the gunwale.  A GPS feed was obtained from an independent receiver, and the 

whole topside system was powered by an un-interrupted power source (UPS) and located in 

the wheelhouse.  Vessel details and set up are provided in Appendices 3 and 4.  

 

Acoustic survey protocols 

 
The survey was conducted continuously during daylight and in good weather conditions 

during November - December 2020 and in January 2021.  Surveys were organised in advance 

in consultation with skippers, including the scope and area covered in the core areas. Survey 

speed was approximately 7 knots, reduced as needed depending on sea conditions. In 

addition, all other acoustic sounders that might cause interference with the EK80 were turned 

off.  Survey log sheets were used to record all transect data, including transect position and 

other events taking place on and off transect. 

 

Calibration of acoustic equipment 

 
A successful calibration of the EK80 38kHz echosounder was carried out in Lough Swilly at 

the end of the survey on 18/12/2020.  A chain clump was dropped off the stern of the Ros Ard 

to assist in keeping the vessel in position during calibration.  Water depth was approximately 

25m at the calibration site.  The calibration was carried out using standard methodology as 

described by Foote et al (1987).  The SIMRAD EK80 calibration software was used and the 

beam model was updated for the 38 kHz echosounder.  The calibration was made possible by 

good conditions in a deep water area of the lough. There was minimal interference from biota 

in the water column during the calibration.  Calibration settings are presented in Appendix 1.  

 
Acoustic data acquisition 

 
Acoustic data were recorded onto the hard-drive of the processing computer. Acoustic 

settings are shown in Table 2. The scientist in charge (SIC) monitored the equipment 
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continually. Time and location were recorded for each transect start/end position within each 

stratum. This log was also used to monitor “off track events” such as intertransects or 

searching.  Acoustic raw data files were backed up after every survey on an external hard 

drive. Screen grabs from the echosounder of interesting features and marks were periodically 

saved and used during the scrutiny process. 

 

 

Acoustic settings 

 
Table 2. 6aS/7b industry acoustic survey in 2020: Acoustic settings  
Area  Vessel Transducer 

and 

frequency 

Echosounder Power/ 

pulse duration 

ping interval 

Environment Calibration 

location/ 

date 

Standard 

target 

reference 

6aS/7b Crystal 

Dawn, 

Ros Ard, 

Johnny G, 

Abigail S, 

St. 

Catherine 

Pole 

mounted  

split beam 

ES38C 

(38kHz) 

 

SIMRAD 

EK80 

Power = 500W 

(38kHz);  

100W (200kHz) 

Pulse duration 

= 1.024ms 

Ping interval  = 

750mS 

Temp = 8 -

10.0˚C, 

Salinity = 

35ppt,  

Sound speed 

= 1490.66 m/s 

Lough 

Swilly, Co. 

Donegal 

18th 

December 

2020 

-42.36dB 

 

 
Echogram scrutinisation  

 
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 or 

other interference).  Assigning fish marks to species relies upon (i) evidence from the fishery, 

(ii) prior experience (e.g. fishermen and acoustic scientists), (iii) multi-frequency analysis 

where possible and (iv) knowledge of fish behavior.  Following agreed guidelines for 

classification (e.g. ICES 2015c) of marks greatly improves the consistency in scrutiny, and 

hence in the quality and comparability of the biomass estimates. 

 

Acoustic fish marks were classified in to the following categories in 2020 (See example 

echograms showing herring and sprat aggregations in Appendices 2a to 2g): 

 

1. Herring – confident that the marks were herring based on evidence from the 

monitoring fishery taking place at the same time or similarity to other schools 

known to be herring 

2. Sprat - confident that the marks were sprat based on either evidence from the 

monitoring fishery, similarity to other schools known to be sprat, or information 

from the fishery 

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

evidence from the monitoring fishery, similarity to other schools known to not to 

be herring, or characteristic atypical of herring or sprat 

 

Echograms were processed and subsequently analysed as separate transects. Off track events, 

such as data collected during fishing, transiting to the start point, and off-track searching 

using sonar were excluded from further analysis. Echo integration was performed on regions 

which were defined by enclosing selected parts of the echogram that corresponded to one of 

the three categories above.  The echograms were generally analysed at a threshold of -70 dB.  
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Biological samples from the fishery 

 
The 2020 fishery was restricted to an annual monitoring TAC allowed on herring in 6aS (circa 

1,600 t).  The stock is considered to be vulnerable, but the monitoring fishery is kept open as 

part of an effort to continue the long time series of catch data coming from the fishery (ICES 

2016).  Rather than further impacting the stock by taking samples during the survey, it was 

decided that herring samples from the fishery would be adequate to work up an acoustic 

estimate.  This was similar to the approach taken on the surveys in 2016 - 2019. Unlike the 

surveys in 2016 – 2019, no directed fishing took place during the acoustic survey in 2020.  All 

biological sampling for the survey in 2020 came from the standard port sampling of herring 

conducted by the Marine Institute.  The monitoring fishery for herring is sampled intensely, 

therefore there were adequate samples available from each of the survey areas.  The samples 

from the monitoring fishery were selected as close as possible in space and time to the 

surveys (Table 3). Length, weight, sex, maturity data were recorded and otoliths extracted for 

individual herring in a random 50-100 fish sample from each sample. In addition, 200 – 400 

measured only fish were sampled from the selected hauls as per standard port sampling 

protocols.  The length of herring in the subsample was measured and recorded to the nearest 

0.5 cm below for herring. This data is used to determine a length frequency distribution of the 

catch and subsequently to apply an age-disaggregated estimate of biomass.  

 

Analysis methods - age disaggregated abundance estimate  

 

The recordings of area back scattering per nautical mile (nautical area backscattering 

coefficient – NASC [m2/nmi2]) were averaged over a 0.1 nautical mile EDSU (Elementary 

distance sampling unit), and the allocation of NASC values to herring and sprat schools and 

other acoustic targets was based mainly on the appearance of the echotraces, multi-frequency 

techniques, reports from the fleet in the same area, and scientist’s experience.  

 

The StoX (2.7) software (http://www.imr.no/forskning/prosjekter/stox/nb-no) was used to 

calculate the age disaggregated acoustic abundance and biomass 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. Estimation of abundance from 

acoustic surveys with StoX is carried out according to the stratified transect design model 

developed by Jolly and Hampton (1990).  Coefficient of variance (CV) estimates of biomass 

and abundance for the survey strata and the overall strata areas combined were generated 

using the RStox package (version 1.11).  

 

Following scrutinisation of the echograms, the EDSU specific NASC assigned to herring 

marks (represented as PRC_NASC in Echoview) is exported. The calculation of age 

disaggregated abundance was as follows: 

1. Assigning fish length data from trawls to acoustic transects. For each transect 

within each survey strata (where each of the 6 areas surveyed represents a strata in 

6aS/7b [Figure 3]), the length distribution of herring associated with each transect was 

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

transects. 

http://www.imr.no/forskning/prosjekter/stox/nb-no
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2. 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 WGIPS 

(ICES 2015d). The target strength (TS) relationship used to calculate the mean 

acoustic backscattering cross-sections for herring is:  

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

 

The mean acoustic backscattering cross section is: 

 

     bs =10(TS/10) 

3. The average density of fish in each length class on a single transect is calculated by 

dividing the NASC within each 0.1nmi EDSU of each transect by the length-specific 

σbs (acoustic backscatter cross-section) assigned to each transect.  This is then 

averaged over the EDSUs.  

4. Numbers of fish 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. 

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

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

length in to estimates of numbers and biomass in each age class and maturity stage. 

The 9 point maturity stage classification was used for herring, and transformed to the 

equivalent ICES 6-point scale for the ICES DB (Appendix 5). 

6. Estimate of the relative sampling error. A bootstrap procedure using StoX was used 

to estimate the CV of the estimates of numbers and biomass. The procedure 

randomly selects transects within a stratum with replacement, and for each selected 

transect, the trawl stations which are assigned for the selected transect are randomly 

sampled with replacement.  

7. Estimates from the intensely surveyed (mini grids). In Lough Swilly, a zig-zag 

transect pattern was executed, (Figure 3). The boundaries of the strata were 

delineated approximately 250m either side of the centre line of the deepest part of the 

channel in approximately 10 – 20m water depth.  The zig-zag transect lines were laid 

out within the boundaries set out.  In the Lough Foyle, Bruckless Bay, Fintra Bay, 

Inver Bay and Achill strata, parallel transect spacing was used (~ 1nmi).   

 

Acoustic data were saved on hard-drives at sea and uploaded to network facilities at the 

Marine Institute.  The acoustic metadata and cleaned post-processed EV files were stored at 

the Marine Institute following established procedures.   
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Figure 4. 6aS/7b industry acoustic survey in 2020: NASC distribution in the surveys 2016-

2020.  The survey design has been evolving since its inception in 2016.  In 2020, area covered 

was much reduced compared to previous years.  Only 6 core areas were surveyed where 

there was prior knowledge from the monitoring fishery that there were herring present. 
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3. Results  

 

Acoustic and biological 

 

Approximately 300nmi of survey track were completed successfully over six surveys in the 

core areas. 118 nmi of survey tracks encompassing 72 individual transects were used in the 

analysis (Table 16).  Transects from survey tracks were selected to achieve approximately 

equal spacing between parallel transects in each strata.  Data collected on survey tracks 

during searching or inter-transects were eliminated during the scrutinisation process (Figure 

3).  There were 6 strata areas selected for survey abundance estimation (Lough Foyle, Lough 

Swilly, Brucless Bay, Fintra bay, Inver Bay, and Achill).   This resulted in a total area coverage 

of approximately 66.26 nmi². A total of ten biological samples were obtained from commercial 

tows on herring during the fishery (Table 3 and Figure 5).   

 

Table 3. 6aS/7b industry acoustic survey in 2020: details and number of biological samples 

from the hauls used in the survey estimates.  

Haul 

no. 

Date ICES 

area 

Ground Measured  Otoliths Gear 

1 11/11/2020 6aS Lough Swilly 298 73 Pair trawl  

2 11/11/2020 6aS Lough Swilly 382 75 Pair trawl  

3 11/11/2020 6aS Lough Swilly 121 54 Pair trawl  

4 12/11/2020 6aS Lough Foyle 372 91 Single trawl 

5 15/11/2020 6aS Lough Foyle 416 91 Single trawl 

6 19/11/2020 6aS Lough Foyle 392 86 Single trawl 

7 23/11/2020 6aS Bruckless Bay 425 63 Pair trawl  

8 24/11/2020 6aS Bruckless Bay 393 58 Pair trawl  

9 07/12/2020 6aS Inver Bay 224 58 Ringnet 

10 15/12/2020 6aS Inver Bay 291 54 Pair trawl  

 

 

Very strong herring marks were evident in Lough Foyle (appendix 2a and 2b) and Lough 

Swilly (appendix 2c and 2d) in the channel in marks that extended for many miles (Figure 6).  

This was also an area where smaller boats in the fishery were concentrating effort.  There 

were a series of herring marks in Bruckless Bay (appendix 2e) and Inver Bay (appendix 2f) in 

discreet areas.  There were some herring marks in the Achill strata (Clew Bay and around the 

Bills and Clare Island, and there was some evidence of small marks between the islands.  

Consequently, the distribution of herring NASC values is dominated by Lough Foyle and 

Lough Swilly in particular, and distribution was generally similar to previous years (Figure 

4).  Some sprat marks were evident in the Bruckless and Inver Bay areas (appendix 2f).   

 

The locations of hauls and biological samples from the fishery are shown in Figure 5.  The 

monitoring fishery in 6aS/7b began in early November and continued throughout the survey 

period.  Most of the fishing activity was inshore in shallow water.  The samples from the 

fishery were deemed appropriate and were of sufficient quality to be used in the survey 

estimates (e.g. Figures 9 and 10). 

 



                                                                            Herring in 6aS/7b: Industry Acoustic Survey  
Cruise Report, 2020 

 

14 

 

 
Figure 5. 6aS/7b industry acoustic survey in 2020: distribution of biological samples from the 

monitoring fishery (1-10).  
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Lough Swilly and Lough Foyle 
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Fintra Bay, Bruckless Bay and Inver Bay 

 

 

Achill/Clew Bay 

 

Figure 6. 6aS/7b industry acoustic survey in 2020: distribution of NASC (m2/nmi2) allocated to 

herring.  The 6 core areas in 2020 included: Lough Swilly, Lough Foyle, Bruckless Bay, Fintra 

Bay, Inver Bay and Achill/Clew Bay.  

 

Length frequency 

 

The relative length frequency distributions of herring in the samples used by the survey from 

the fishery in 2020 is shown in Figure 7.  There was a good spread of length classes in all 

hauls, with most hauls dominated by larger (> 22 cm) mature fish. Larger fish were 

particularly evident in Lough Foyle (hauls 1, 2 and 3) and Lough Swilly (hauls 4, 5 and 6). 
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Slightly smaller herring were found in hauls 7, 8, 9 and 10 (hauls from Bruckless and Inver 

Bay).  The samples were dominated by mature fish (Table 5), expected in fish captured close 

to areas and times where spawning is known to occur during this time (Table 1).   

 

 

 
Figure 7. 6aS/7b industry acoustic survey in 2020: relative length (cm) frequency distributions 

of herring in each haul that contained herring. 

 
Maturity and age (-wr) distribution 

 
The 2- and 3-winter ring (-wr) age class of herring accounted for 54% of the overall numbers 

(2-wr ~ 32% and 3-wr ~22%) in 2020.  This follows on from 2019 when the 1- and 2-wr age 

class of herring constituted 52% of the overall numbers, (1-wr ~ 25% and 2-wr ~26%).   The 4-

wr in 2020 made up 15% of the numbers, similar to 2019 when 3-wr were also 15%.   There is 

still a relatively strong 6-wr age class showing in 2020, at 12%, compared to 11% at 5-wr in 

2019 (Figure 8 and Table 4).  Maturity at age for 6aS/7b herring is shown in Table 5. 

Approximately 92% of 1-wr herring were immature, but 1-wr herring were found in low 

numbers in 2020 on the survey compared to 2019.  5.2% of 2-wr herring were immature, in 

line with other years. Maturity scales used for herring are shown in Appendix 5. 
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The relative frequency of age (-wr) classes for herring for 2016, 2017, 2018, 2019 and 2020 is 

shown in Figure 11. The survey in 2020 was dominated by 2- and 3- wr fish.  The 6-wr age 

class is still relatively strong following from relatively high numbers of 3-wr fish in 2017, 4- 

fish in 2018 and 5-wr fish in 2019.  The 4-wr fish in 2016 and the corresponding 5-wr fish in 

2017, 6-wr fish in 2018, 7-wr fish in 2019 and 8-wr in 2020 are all relatively low. There appears 

to be relatively good cohort tracking in this survey (Figure 11). 

 

 

 
Figure 8. 6aS/7b industry acoustic survey in 2020: relative age (-wr) frequency distributions of 

herring in each haul. 
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Figure 9. 6aS/7b industry acoustic survey in 2020: weight at length and age at length of 

herring. 

 

 
 

 
 

Figure 10. 6aS/7b industry acoustic survey in 2020: age (wr)/length (cm) key for herring. 
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Figure 11. 6aS/7b industry acoustic survey in 2020: relative frequency of total herring ages (-

wr) comparison between surveys in 2016, 2017, 2018, 2019 and 2020. 

 

 
 

Table 4. 6aS/7b industry acoustic survey in 2020: relative age (wr) distribution for 6aS/7b 

herring in 2020. 

Age (winter rings) Relative age distribution (%) 

Herring 

0 0.01 

1 2.28 

2 31.92 

3 21.83 

4 14.89 

5 9.49 

6 12.19 

7 5.45 

8 1.09 

9 0.76 

10 0.10 

 

 



                                                                            Herring in 6aS/7b: Industry Acoustic Survey  
Cruise Report, 2020 

 

21 

 

Table 5. 6aS/7b industry acoustic survey in 2020: maturity at age for 6aS/7b herring in 2020. 

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

0 100 0 

1 91.6 8.4 

2 5.2 94.8 

3 0.1 99.9 

4 0 100 

5 0 100 

6 0 100 

7 0 100 

8 0 100 

9 0 100 

10 0 100 

 

 

Biomass and abundance 

 

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

mean weight of herring found in each of the survey strata areas is shown in Tables 6 - 11.  The 

6 core area surveys were treated as separate strata within StoX (Lough Foyle, Lough Swilly, 

Bruckless Bay, Fintra Bay, Inver Bay and Achill).  The combined estimated numbers at age 

and biomass at age over the entire survey area is also shown in Table 12.  The TSB estimate of 

herring for the combined 6aS/7b area was 45,046 tonnes (Lough Foyle = 24,557 tonnes, Lough 

Swilly = 18,297 tonnes, Bruckless Bay = 356 tonnes, Fintra Bay = 84 tonnes, Inver Bay = 520 

tonnes and Achill = 1,229 tonnes).  The time series of age disaggregated herring data for the 

industry acoustic survey is shown in table 13 and 14. 
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Table 6. 6aS/7b industry acoustic survey in 2020: age-disaggregated estimate of herring in the 

Lough Foyle area on 07/11/2020. The estimated TSB for the Lough Foyle strata = 24,557 t. 

 
 

Table 7. 6aS/7b industry acoustic survey in 2020: age-disaggregated estimate of herring in the 

Lough Swilly area on 10/11/2020. The estimated TSB for the Lough Swilly strata = 18,297 

tonnes. 
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Table 8. 6aS/7b industry acoustic survey in 2020: age-disaggregated estimate of herring in the 

Bruckless Bay area on 26/11/2020. The estimated TSB for the Bruckless Bay strata = 356 tonnes. 

 
 

Table 9. 6aS/7b industry acoustic survey in 2020: age-disaggregated estimate of herring in the 

Fintra Bay area on 26/11/2020. The total estimated TSB for the Fintra Bay area = 84 tonnes. 
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Table 10. 6aS/7b industry acoustic survey in 2020: age-disaggregated estimate of herring in 

the Inver Bay area on 27/11/2020. The total estimated TSB for the Inver Bay strata area = 520 

tonnes. 

 
 
Table 11. 6aS/7b industry acoustic survey in 2020: age-disaggregated estimate of herring in 

the Achill area on 06/01/2021. The total estimated TSB for the Achill strata area = 1,229 tonnes. 
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Table 12. 6aS/7b industry acoustic survey in 2020: age-disaggregated estimate of herring in 

the total survey area. The total estimated TSB for the combined survey areas = 45,046 tonnes. 

 
 

Table 13. 6aS/7b industry acoustic survey in 2020: TSB and age-disaggregated (-wr) numbers 

at age of TSB herring (‘000) from the industry acoustic survey 2016 – 2020. Note: 2019 and 2020 

survey area coverage significantly less than 2016 – 2018. 

 

Year 1 2 3 4 5 6 7 8 9 10 TSB 

2016 7,284 34,055 71,229 15,781 46,066 31,877 14,956 2,244 0 0 35,475 

2017 587 45,184 91,109 54,292 17,021 39,439 21,321 13,938 1,998 387 40,646 

2018 655 59,268 66,776 101,824 67,951 20,334 23,443 4,336 931 672 50,145 

2019* 54,629 56,772 31,590 17,911 24,616 14,358 10,123 2,162 2,907 347 25,289 

2020** 8,259 115,831 79,244 54,039 34,449 44,226 19,789 3,953 2,745 350 45,046 

*Reduced survey area in 2019 due to poor weather, only Lough Swilly and partial Donegal Bay covered 

** Survey design changed significantly compared to other years, only 6 core areas covered 

 

Table 14. 6aS/7b industry acoustic survey in 2020: SSB and age-disaggregated (-wr) numbers 

at age of SSB herring (‘000) from the industry acoustic survey 2016 – 2020. Note: 2019 and 2020 

survey area coverage significantly less than 2016 – 2018. 

 

Year 1 2 3 4 5 6 7 8 9 10 SSB 

2016 1,894 34,048 71,229 15,781 46,066 31,877 14,956 2,244 0 0 35,038 

2017 194 42,157 89,924 54,075 17,021 39,439 21,321 13,938 1,998 387 40,132 

2018 328 56,127 66,242 101,500 67,951 20,334 23,443 4,336 931 672 49,523 

2019* 14,438 50,961 30,869 17,911 24,616 14,358 9,972 2,162 2,907 347 22,386 

2020** 694 109,856 79,184 54,039 34,449 44,225 19,789 3,953 2,745 350 44,107 

*Reduced survey area in 2019 due to poor weather, only Lough Swilly and partial Donegal Bay covered 

** Survey design changed significantly compared to other years, only 6 core areas covered 
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Table 15. 6aS/7b industry acoustic survey in 2020: CV estimates for the surveys 2016-2020. 

Note: 2019 and 2020 survey area coverage significantly less than 2016 – 2018. 

 

Year CV 

2016 0.37 

2017 0.51 

2018 0.51 

2019* 0.17 

2020** 0.34 

*Reduced survey area in 2019 due to poor weather, only Lough Swilly and partial Donegal Bay covered 

** Survey design changed significantly compared to other years, only 6 core areas covered 

 

 
Table 16. 6aS/7b industry acoustic survey in 2020: Area coverage and number of transects per 

strata 

Strata Strata area (nmi2) No. of transects Transect length 

realised (nmi) 

Lough Foyle 13.13 5 30.6 

Lough Swilly 26.84 33 35.9 

Bruckless Bay 2.84 13 10.6 

Fintra Bay 2.70 7 8.7 

Inver Bay 6.05 12 15.3 

Achill 14.70 2 16.9 

 

 

 
Estimates of uncertainty 

 
The results of the uncertainty estimates (CV) for abundance and biomass of herring in 6aS/7b 

are shown in Table 17.  The CV for the survey overall is 0.34, the second lowest in the time-

series so far (Table 15).  The biomass is dominated by herring from Lough Foyle and Lough 

Swilly, and as a consequence the CV is influenced by the results from these areas.  The survey 

design in Lough Swilly has improved in 2019 and 2020 compared to 2016-2018, with 

increased intensity of survey transects.  The ICES workshop on herring acoustic surveys on 

spawning fish (WKHASS) held in 2019 (ICES 2020) investigated some of these issues and 

results from the workshop suggested that an increased transect intensity would improve the 

CV in such circumstances when herring are tightly aggregated.   For herring in Lough Foyle, 

the high CV is mostly caused by the over-reliance on a few strong acoustic marks and some 

transects dominating in that strata in terms of herring abundance.  There were relatively 

fewer transects in Lough Foyle compared to Lough Swilly.  This may have caused the 

increased CV on the estimate from Lough Foyle and the overall estimate for the survey as the 

herring marks in Lough Foyle were very strong.  The survey design in the bays (Inver, 

Bruckless, Fintra and Achill) strata were improved in 2020, however improvements still need 

to be made in survey design in some areas as evidenced from these results.   
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Table 17. 6aS/7b industry acoustic survey in 2020: uncertainty estimates of herring (with CV) 

by weight and number for all strata and the total survey area. 

 

Tonnes by stratum 
  Stratum Tonnes (mean) Tonnes (st.dev.) Tonnes (c.v.) 

1.Lough Foyle 25,775 14,023 0.54 

2.Lough Swilly 18,310 5,305 0.29 

3.Bruckless Bay 372 143 0.38 

4.Fintra Bay 85 44 0.52 

5.Inver Bay 512 159 0.31 

6.Achill 1,218 231 0.19 

    Abundance by stratum (1000s) 
  Stratum Abundance (mean) Abundance (st.dev.) Abundance (c.v.) 

1.Lough Foyle 215,110 116,277 0.54 

2.Lough Swilly 134,067 38,789 0.29 

3.Bruckless Bay 3,711 1,430 0.39 

4.Fintra Bay 848 444 0.52 

5.Inver Bay 5,541 1,709 0.31 

6.Achill 12,534 2,368 0.19 

    Tonnes by survey 
   Stratum Tonnes (mean) Tonnes (st.dev.) Tonnes (c.v.) 

Survey Total 46,273 15,335 0.33 

    Abundance by survey (1000s) 
  Stratum Abundance (mean) Abundance (st.dev.) Abundance (c.v.) 

Survey Total 371,812 124,941 0.34 

    

 

 

 
Table 18. 6aS/7b industry acoustic survey in 2020: Bias considerations for acoustic surveys 

Bias Considerations Comment 

Directed movement of fish with respect to 

the survey tracks 

No strong directed movement at this time that would make 

the ‘flow’ of herring across the strata greater than within. Pre-

spawning and spawning aggregations. 

Avoidance effect unquantified 

Overlapping survey layers NA 

Shallow water A lot of areas are in shallow water.  Survey design has been 

adapted for these inshore shallow areas since WKHASS (ICES 

2020), including high intensity transects in inshore areas, and 

concentrating survey effort on known core areas at the 

expense of covering broader area. 

http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
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Water temperature and the propagation of 

the sonar beam 

No problems 

Quality of raw material used  There was good weather throughout the survey in 2020 and all 

core areas were covered. The pole-mounted system performed 

well and good quality raw data was collected 

Accuracy of calibration constant Calibration in 2020 was successful for the 38kHz echosounder, 

(results shown in Appendix 1) and this frequency was used to 

work up the biomass and abundance estimates.  

Biomass species composition Trawl information, results from monitoring fishery and 

acoustic expert agreement 

The actual accuracy problem of acoustic 

surveys  

Bias and sampling error – the CV was acceptable (~0.34) in 

2020.  The improved survey design in all areas in 2020 worked 

well.  The CV was high in the Lough Foyle strata due to the 

over reliance of the estimates on relatively some very strong 

herring marks from some transects.  The majority of the 

biomass was distributed in the Lough Foyle and Lough Swilly 

strata.   More transects would be preferable in the Lough Foyle 

strata, however, the strata is dominated by shallow waters and 

herring distributed in distinct channels. 

 

Bias considerations for the survey are outlined in Table 18.  Many of the considerations are 

common to all acoustic surveys and should be dealt with and reduced if possible at the 

survey design stage. 

 
Stock containment 

 
The survey in 2020 was not designed to contain the 6aS/7b stock in its entirety, however, the 

pre-determined core areas were covered as planned and containment most likely achieved 

within these discrete areas.  Therefore the survey estimates from the 2020 survey are likely to 

be minimum estimates for the stock in this area at this time of the year. There was hyper-

aggregating behaviour and shallow distribution (<15m) of herring in Lough Foyle and Lough 

Swilly in particular, similar to previous years.  These fish were primarily in the middle of the 

channel(s) in both Lough Foyle and Lough Swilly, with little or no marks of fish observed in 

the shallow edges of either area. 

 

4. Discussion 

 

This survey is the fifth consecutive annual acoustic survey for herring in this area at this time 

of the year.  The survey has evolved since 2016 where a large offshore component of 6aS/7b 

was covered, to 2020 where only 6 core areas/bays where herring are known to aggregate 

were covered by the survey.  The survey design change was on the recommendation of ICES 

WKHASS (ICES 2020) and from lessons learned in the previous surveys in this area (2016-

2019).  Previous surveys were conducted on larger vessels using a combination of hull 

mounted and towed body transducers.  Using the pole-mounted system with the combi 38 

kHz (split) 200 kHz (single) transducer attached to the gunwale of each vessel was sufficient 

to complete a successful survey in 2020.  The timing of surveys in the core areas was flexible 

from the outset by design, and this proved to be a very successful approach.  It was decided 

from the outset during survey planning in 2020 that greater flexibility would allow for a 

targeted spatial and temporal approach which avoided the inevitable poor weather that can 

happen in this area during this time of the year.  The ability to schedule surveys during times 

of good weather ensured optimum results from the pole-mounted system, with good quality 

echo recordings and no bubble interference encountered on any of the surveys.  The first 

http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
http://www.fao.org/docrep/003/X6602E/x6602e07.htm
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surveys occurred in early November, (7/11 and 10/11 for Lough Foyle and Lough Swilly), this 

timing was appropriate for these areas, as information from the fleet suggested that herring 

had already moved into these areas by then and the monitoring fishery had already begun.  

The surveys in Bruckless, Fintra and Inver Bays were also completed close together 

temporally (26/11 and 27/11), however, this was before the large aggregations appeared in 

these areas and in the monitoring fishery.  There had been some fishing completed before 

these dates, but reports from the fleet suggest that more herring moved into these areas after 

the surveys were completed in 2020.  It was planned to complete more surveys in 2020, 

however COVID restrictions curtailed this.  A replicate survey was completed in Lough 

Swilly on 18/12/2020, where similar results were found to the survey on 10/11/2020, however, 

replicate surveys in the other areas were not possible in 2020 as planned. Spawning is known 

to occur outside of the areas covered by the survey in 2020. There were certain areas not 

covered in 2020, including areas where herring were observed by the fleet e.g. Malin 

Beg/Teelin. A further survey in Achill in January 2021 found some evidence of herring there 

in low numbers.  There were reports from local fishermen that there had been some herring 

marks in the Achill area earlier (Oct/Nov), and this would coincide with historic herring 

presence in this area.  There was no monitoring fishery in this area in 2020 or for many years 

previously either.    

 

Herring were again found to be distributed inshore in shallow water in 2020, particularly in 

Lough Foyle and Lough Swilly.  The shallow distribution of the stock was a problem in the 

earlier surveys, particularly 2016-2018, when it proved difficult to survey inshore when larger 

vessels were used for this survey.  The inshore shallow distribution of herring generally 

makes containment of the stock difficult in this area, however, the improved survey design in 

Lough Swilly and use of small vessels for the survey resulted in a reasonably good measure 

of uncertainty (CV) in 2020, one of the lowest in the time series.  The stock was not contained 

overall in 2020, but this was not the objective with this design.  In the Donegal Bay area 

(Bruckless, Inver Bays, etc.) more replicate surveys later in December and January would be 

preferable; herring tend to show up in these areas in greater numbers later in the year, as was 

anecdotally the case in 2020.  Although there is a lot of good information on spawning areas 

of herring in 6aS, the timing of migration into the spawning areas is variable.  This was 

considered in the 2020 planning and the flexible spatial and temporal approach employed in 

organising surveys was very successful.  However, the COVID pandemic proved difficult in 

terms of being able to be properly flexible in organising surveys in 2020.  The timing of the 

surveys is crucial, and needs to be weighed up against the need for the stock to be within the 

6aS/7b area and also separated from the 6aN stock geographically at the time of the survey.   

 

Approximately 300 nmi of acoustic survey tracks were completed (118 nmi realised for 

acoustic estimation).  10 fishing hauls were used from the fishery to work up the biological 

data and allocate haul data to transects.  Weather was good throughout the survey and there 

was good coverage in the core areas and a good level of biological sampling obtained in 2020.  

The monitoring fishery occurs at the same time as the survey in this area and it is appropriate 

to use herring samples from the monitoring fishery in this survey in these areas. This reduces 

the impact of the survey on the stock, particularly a concern where herring are hyper-

aggregating and any unwanted catch should be avoided.   Most of the obvious herring marks 

were inshore in shallow water.  Mostly smaller boats in the fleet were fishing in these inshore 

areas during the survey.  The results from the survey in 2020 were also confirmed from 

reports coming from the fleet; i.e. herring only found in shallow inshore areas.   

 

The CV on the estimates of abundance and biomass was within expected values for an 

acoustic survey and has benefitted from the change of survey design used in 2020.  This was 
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particularly successful in Lough Swilly strata where fish are often hyper-aggregating and in 

the shallow channel in the upper part of the estuary.  The more intense survey transects and 

better inshore coverage with the smaller vessel used in 2019 and 2020 led to improved CV 

measure and resulted in most likely containing the stock in this discreet area. Lough Foyle 

was covered more substantially in 2020 compared to other years, however the higher CV in 

this area suggests that survey design could be further improved.  More intense transects 

similar to the transect design in Lough Swilly should be used in Lough Foyle in the future.  

  

There appears to be good cohort tracking of herring in the survey between years.  This is 

encouraging; for the survey to be useful in an assessment in the future, both stock 

containment and cohort tracking are important considerations.  The survey occurred close in 

time and space to predicted spawning of herring in this area and therefore most likely 

provides a measure of 6aS/7b fish only.  This is also a prerequisite for its use as an 

independent index for this stock in an assessment in the future.   

 

Although not perceived to be an issue in 2020 or in previous years, in the future when 

planning these mini surveys, there is a need to consider whether there could be movement of 

herring between bays during the period between subsequent mini surveys. This is unlikely 

between Lough Foyle and Lough Swilly because of the distances involved, but could be an 

issue in the greater Donegal Bay area if there is time lag between surveys in a neighbouring 

bay.  Flexible planning and ensuring effort in bays close together geographically should be 

targeted together will avoid this.   

 

This is the fifth year of this current survey effort. Although the survey design has been 

evolving since the first survey in this series in 2016, the flexibility inherent in the 2020 survey 

design, and the successful coverage of the core areas where herring aggregations are known 

to exist at this time of the year mean that this design will be used in future surveys on this 

stock. A minimum estimate of abundance and biomass of the 6aS/7b stock is achievable using 

this survey design and will be a useful addition to managers.  The survey also provides a 

platform to continue work on genetic splitting and stock identification of herring in the 

greater Malin Shelf area and also provides information on pre-spawning behaviour in inshore 

areas. 

 

 

5. Conclusions 

 

• The 2020 TSB estimate of 45,046 tonnes is considered to be a minimum estimate of 

herring in the 6aS/7b survey area at the time of the survey; all areas were not covered 

in 2020, and therefore the stock was not overall contained in the survey area. 

• The majority of herring marks were observed inshore in shallow areas, particularly in 

Lough Foyle and Lough Swilly. The stock appears to have been largely contained by 

the survey design in these discreet areas.   

• COVID restrictions affected the survey planning, and some areas were only partially 

covered by the survey.  It would have been preferable if surveys were completed in 

these areas later in December in 2020, particularly the Teelin, Bruckless, Inver Bay 

areas.  

• The monitoring fishery is conducted on the same marks and at the same time as the 

survey, therefore the samples used from the monitoring fishery are considered 

representative of the surveyed biomass.   
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• The survey estimation of biomass and abundance was conducted by using a pole-

mounted combi 38 kHz (split) and 200 kHz (single) echosounder. The pole-mounted 

system worked well, with the entire system independent of vessel electrics, making it 

suitable for surveys on any vessel with a dry wheelhouse.  

• The herring surveyed were most likely/almost definitely 6aS/7b fish due to the 

inshore distribution, timing and proximity to the spawning grounds.   

• The survey reflected what was experienced in the monitoring fishery occurring at the 

same time.   

• There appears to be acceptable cohort tracking in the survey over the 5-year time-

series.   

• There was a wide distribution of length classes in all hauls, with most hauls 

dominated by larger (> 22 cm) mature fish.  The 2- and 3-wr age class of herring 

accounted for 54% of the overall numbers in 2020. 

• The survey began after the fishery started in 2020.  The fish were in Lough Foyle and 

Lough Swilly in large numbers before the beginning of the survey.  The herring 

appeared in Bruckless, Inver and Teelin Bays after the surveys in 2020, according to 

information coming from the monitoring fishery.   

• There is a need to reduce uncertainty of estimate further through better survey 

design, particularly in the Lough Foyle strata.  The CV would be reduced with more 

intense transects particularly when schools are hyper-aggregating in inshore areas.   

• The improved design in Lough Swilly in 2019 was instigated following the workshop 

held in 2019 (WKHASS).  A similar design that deals with the inshore behaviour in 

Lough Foyle during this time could overcome this issue.  An improved survey design 

will be used in 2021 in this strata.   

• The flexible spatial and temporal approach to organising surveys worked very well 

and will be a template for future designs going forward.  The ability to avoid poor 

weather and use smaller vessels in shallow bays was a big improvement on previous 

years. 
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7. Appendices 

 
Appendix 1. 6aS/7b industry acoustic survey in 2020: 38 kHz calibration settings for Ros Ard 

18/12/2020.  
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Appendix 2a. 6aS/7b industry acoustic survey on 07/11/2020: A series of very strong herring 

marks (38 kHz) in Lough Foyle, Co. Donegal (ICES area 6aS). Water depth max ~ 15m 

approximately. 

 

 

 
Appendix 2b. 6aS/7b industry acoustic survey on 07/11/2020: A series of very strong herring 

marks (38 kHz) in Lough Foyle, Co. Donegal (ICES area 6aS). Water depth max ~ 15m 

approximately. 

 

 

 
Appendix 2c. 6aS/7b industry acoustic survey on 10/11/2020: A series of strong herring marks 

(38 kHz) at the mouth of Lough Swilly, Co. Donegal (ICES area 6aS). Water depth max ~ 25m 

approximately. 
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Appendix 2d. 6aS/7b industry acoustic survey on 10/11/2020: A series of strong herring marks 

(38 kHz) in Lough Swilly, Co. Donegal (ICES area 6aS). Water depth max ~ 18m 

approximately. 

 

 

 
Appendix 2e. 6aS/7b industry acoustic survey on 26/11/2020: A series of strong herring marks 

(38 kHz) in Bruckless Bay, Co. Donegal (ICES area 6aS). Water depth max ~ 20m 

approximately. 

 

 

 
Appendix 2f. 6aS/7b industry acoustic survey on 27/11/2020: Herring marks (38 kHz) tight to 

the bottom in Inver Bay, Co. Donegal (ICES area 6aS). Some less strong sprat marks are also 

visible on right hand side of echogram. Water depth max ~ 20m approximately. 
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Appendix 2g. 6aS/7b industry acoustic survey on 06/01/2021: A series of small herring marks 

(38 kHz) tight to the bottom in Achill (Clew Bay), Co. Mayo (ICES area 7b). Water depth max 

~ 30m approximately. 

 
Appendix 3. 6aS/7b industry acoustic survey in 2020: Vessels details 

 
Vessel details: 

 
Name:         MFV Crystal Dawn 

Call sign:      

Type:          Fishing Vessel 

Registered:  WD 201 

LOA:            

Beam:          

GT:              

Net:  Pelagic midwater trawl,  

IMO No.:      

MMSI No.:   

 

 

 
MFV Crystal Dawn WD201 

 

 

 

Vessel details: 

 
Name:         MFV Ros Ard 

Call sign:     EI4580 

Type:          Fishing vessel  

Registered:  SO745 

LOA:           15 m 

Beam:         6 m 

GT:              

Net: Pelagic midwater trawl 

IMO No.:      

MMSI No.:   250000315 

  
MFV Ros Ard SO745 
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Vessel details: 

 
Name:         MFV Johnny  

Call sign:      

Type:          Fishing Vessel 

Registered:  G S653 

LOA:            

Beam:          

GT:              

Net:  Pelagic midwater trawl,  

IMO No.:      

MMSI No.:   

 

 

 
MFV Johnny G S653 

 

Vessel details: 

 

Name:         MFV Abigail S 

Call sign:      

Type:          Fishing Vessel 

Registered:  SO354 

LOA:            

Beam:          

GT:              

Net:  Ring netter,  

IMO No.:      

MMSI No.:   

 

 

 
MFV Abigail S SO354 

 

Vessel details: 

 

Name:         MFV St. Catherine 

Call sign:     EI6162 

Type:          Fishing Vessel 

Registered:  D299 

LOA:            

Beam:          

GT:              

Net:  Pelagic midwater trawl,  

IMO No.:      

MMSI No.:  250390000 

 

 

 
MFV St. Catherine D299 
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Appendix 4. 6aS/7b industry acoustic survey in 2020: Pole-mounted 38 kHz (split) and 200 

kHz single combi transducers (left) on the gunwale of each vessel.  Top side monitoring 

station of the EK80 located in the wheelhouse (right). Laptop running EK80 topside. GPS feed 

from the receiver were connected via straight (patch) ethernet cable to laptop.  Entire system 

powered with a 12V battery and inverter through an Uninterrupted Power Source (UPS) to 

prevent data loss in the event of power disruption. All data was backed up on external hard-

drives after every 24 hour period.  
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Appendix 5. 6aS/7b industry acoustic survey in 2020: the 9-point herring maturity scale used 

by Marine Institute and the equivalent 6-point ICES scale 

NINE POINT SCALE EQUIVALENT ICES  6-POINT SCALE  

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) 
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