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The PANDORA Project 

The Blue Growth of European fisheries is at risk due to over-exploitation, unforeseen changes in 

stock productivity, loss of markets for capture fisheries due to aquaculture, future trade agree-

ments opening European markets to external fleets, and fluctuations in the price of oil and other 

business costs. All of these risks need to be considered when providing advice needed to sustain-

ably maximize profits for the diverse array of fisheries operating in European waters and to help 

safeguard the benefits this sector provides to the social coherence of local, coastal communities. 

PANDORA aims to: 

1. Create more realistic assessments and projections of changes in fisheries resources (30 stocks) 

by utilizing new biological knowledge (spatial patterns, environmental drivers, food-web interac-

tions and density-dependence) including, for the first time, proprietary data sampled by pelagic 

fishers. 

2. Advise on how to secure long-term sustainability of EU fish stocks (maximum sustainable 

/”pretty good” and economic yields) and elucidate tradeoffs between profitability and number of 

jobs in different fishering fleets. Provide recommendations on how to stabilize the long-term prof-

itability of European fisheries. 

3. Develop a public, internet-based resource tool box (PANDORAs Box of Tools), including assess-

ment modelling and stock projections code, economic models, and region- and species-specific 

decision support tools; increase ownership and opportunities for the industry to contributute to 

the fish stock assessment process through involvement in data sampling and training in data col-

lection, processing and ecosystem-based fisheries management. 

The project will create new knowledge (via industry-led collection, laboratory and field work, and 

theoretical simulations), new collaborative networks (industry, scientists and advisory bodies) 

and new mechanisms (training courses and management tools) to ensure relevance, utility and 

impact. 
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1 Executive summary 

This report details the work undertaken within the Self-sampling trial conducted with the Scottish 

pelagic fishery in the Northwestern European Shelf case study region of the PANDORA project. 

The report outlines the processes that were developed and undertaken as the trial progressed and 

details the data that was generated. The self-sampling programme that has been established by 

the Pelagic Freezer Trawlwer Association (PFA) is described. Initial comparisons of data gener-

ated by both self-sampling programmes are presented. A summary of lessons learned and recom-

mendations of condiserations that need to be addressed for successful implementation of self-

sampling in other fisheries is provided.  

1.1 Introduction 

Across European waters, dramatic differences exist in the biology, ecology and status of fish 

stocks, as well as the amount and quality of data available for their assessment. PANDORA is de-

signed to provide new biological knowledge on fish and their ecosystems, integrate that 

knowledge to build more robust tools to assess the future status of fish stocks, and improve sci-

ence-based advice to fisheries management for maximizing the long-term, sustainable exploita-

tion and Blue Growth of Europe’s fisheries resources. PANDORA addresses the most urgent needs 

of fisheries management and its various fleets in each of five Case Study areas to provide a step 

change in Europe’s ability to support productive fisheries, boost employment and profits in the 

sector and promote European food security. 

The specific objectives of PANDORA are: 

1) Create more realistic assessments and projections of changes in fisheries resources (30+ 

stocks, Table 1) by utilizing new biological knowledge (spatial patterns, environmental drivers, 

food-web interactions and density dependence) including for the first time, proprietary data sam-

pled by fishers.  

2) Advise on how to secure long-term sustainability of EU fish stocks (maximum sustaina-

ble/’pretty good’ and economic yields) and elucidate trade-offs between profitability and number 

of jobs in their (mixed demersal, mixed pelagic and single species) fisheries fleets. Provide recom-

mendations on how to stabilize the long-term profitability of European fisheries.  

3) Develop a public, internet-based resource tool box, including assessment modelling and stock 

projections code, economic models, and region- and species-specific decision support tools; in-

crease ownership and contribution opportunities of the industry to the fish stock assessment pro-

cess through involvement in data sampling and training in data collection, processing and ecosys-

tem-based fisheries management.  

This report details the Fisheries self-sampling activities undertaken within the Northwestern Eu-

ropean Shelf case study region, which comprises the sea areas west of Scotland and Ireland (ICES 

subarea 6a, 7b,c) and the northern North Sea (ICES IVa), which provide important spawning, feed-

ing and nursery areas for some of the most abundant pelagic fish in the NE Atlantic; namely 

mackerel, herring, blue whiting and western horse mackerel. Priorities for conservation and man-

aging these stocks at MSY necessitate improved understanding of the degree of mixing, fidelity to 

spawning areas and the ecological drivers determining their abundance, distribution and body 

condition. Mackerel, the single most valuable (and abundant) pelagic stock, spawns in waters of 
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the western shelf edge, migrating north to northern Norway and west as far as Greenland during 

the summer and back southward in winter. The exploitation of this stock is highly valuable to 

many fleets of Europe, as well as Norway, Faroe Islands, Iceland and Greenland. 

1.2 Defining the Challenge  

When requirements for biological data are linked clearly to identified management needs, data 

collected with and by fishermen has the potential to improve fisheries assessment, management 

and the long-term prosperity of the sector. As part of their quality assessment procedures, pelagic 

fishing vessels and factories often measure several biological parameters of the catch (e.g. species 

compositions, weight and fat content), as well as information linking the biological data to each 

specific haul location and depth. Besides the commercial interest in this information, it is poten-

tially also very valuable for stock assessment and ecological research, but rarely is it stored or 

used for purposes beyond immediate commercial needs.  

In addition to the commercially relevant data that the pelagic fishers are collecting, during each 

fishing season they are also making observations on the stock and forming a viewpoint on how 

each fished stock is behaving in terms of changes in biomass, its size composition and behaviour 

in relation to geographic location and timing of movement etc. Their observations and opinions 

on trends do not always match the estimates of biomass trends and subsequent fishing oppor-

tunity that arises from the stock assessment process. This has been a long-standing source of frus-

tration and has seemed to be an insurmountable barrier for a long time.   

The challenge is therefore to, initiate a self-sampling programme to collect relevant information; 

develop and implement quality assurance processes; compare fisher data to data collected under 

EU data collection framework and to work towards the inclusion of industry self-sampling data 

within the assessment process. 

1.3 Approach 

Through PANDORA, we will design and pilot industry self-sampling programmes that are able to 

build upon existing QA procedures to provide finely resolved spatial and temporal information on 

the size and age composition of species, their condition, growth rates and changes in their distri-

bution and abundance. Specifically, we plan to ensure that the data collected is relevant to appli-

cation in the scientific assessment of fish stocks by designing the programme with auditable pro-

cesses that lead to data quality consistent with the requirements of the EU data collection frame-

work.  
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2 Self-sampling programmes 

2.1 Scottish self-sampling programme 

2.1.1 Case-specific problem 

The Scottish pelagic fleet primarily targets mackerel, herring and blue-whiting. These are discrete 

seasonal fisheries that target a single species a the time; mackerel in Oct/Nov and in Jan/Feb; blue-

whiting in Feb-April and herring in late July- Sept. The Scottish Pelagic Fishermens Association 

(SPFA) represents 20 of the 21 vessels in the fleet. The fleet comprises large, up to 75m length, 

modern trawlers equipped with the latest technology for fish catching. This makes them ideal 

platforms to also collect data for scientific purposes. 

For many years there has been a general lack of communication and understanding between fish-

ermen and scientists, and industry has been sceptical of the stock assessment process, particularly 

when projected trends have not matched their own ‘on-the-ground’ observations. Within Scotland 

there has recently been a change in mindset with industry bodies recognizing the need to under-

stand and engage with science on a more professional level. Examples of this are several industry 

groups employing scientists to essentially bridge-the-gap between industry and science. This has 

increased industry understanding of the scientific process and has facilitated a number of scien-

tific initiatives and approaches to various problems. 

The case-specific problem that has been addressed within PANDORA relates to the Scottish pe-

lagic fleet and their concern for the quality of pelagic stock assessments and advice on fishing 

opportunities, and their desire to be active contributors to the scientific data and other infor-

mation that can be used to support a process of continuous improvement.  

2.1.2 Case-specific solution 

The case-specific solution involved a tri-partnership approach between: 

- Industry - Scottish Pelagic Fishermens Association (SPFA),  
- Government - Marine Scotland Science (MSS), and  
- Science - NAFC Marine Centre2 (NAFC), a partner within the University of the Highlands 

and Islands (UHI).  
 

The aim was to develop and pilot a self-sampling programme within the Scottish pelagic fleet, with 

a focus on mackerel, with three (initially) pelagic vessels and a processing factory. It quickly be-

came apparent that efforts should be focused on the vessels as they could, and were willing to, 

generate spatially resolved haul-by-haul data. Although factories were willing to participate, sam-

ples would be at the trip level.  

Figure 2-1 provides a generalized overview of the plans for the Scottish self-sampling programme. 

 

2 NAFC Marine Centre merged into a new organization Shetland UHI (SUHI) on 1st Aug 2021. SUHI is a partner 
organization within UHI.  
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Figure 2-1 Generalized process plan for the pelagic self-sampling programme. 

 

2.1.3 A collaborative approach to industry self-sampling and co-sampling 

The Scottish Pelagic Industry Self-Sampling Programme3 has been developed by the Scottish Pe-

lagic Fishermen’s Association, Shetland UHI (SUHI) and Marine Scotland Science (MSS) with the 

support of the EU H2020 project PANDORA.  

The industry data collection programme comprises two parts. The first part, the self-sampling 

programme, requires vessel crews to sample fish from every haul of every trip. Fish length and 

weight data are collected as the fish are pumped onboard, and haul information is recorded to 

connect the biological sample data to the location and date/time of the catch, and other opera-

tional and environmental parameters.  The second part, the co-sampling programme, added to the 

programme in 2020, requires samples of fish to be frozen and brought ashore for biological sam-

pling on length, sex, maturity and age by scientists at SUHI and MSS laboratories.  

From the very beginning, the approach to developing the specifics of the self- and co-sampling 

programmes was to work in partnership with relevant scientific and policy institutions (national 

and international) so that any data provided by industry has the best chance of being applied be-

cause it is relevant, scientifically credible and trusted by the institutions that use it. Understanding 

 
3 The pelagic self-sampling is part of the SPFA Data Collection Strategy 

https://scottishpelagic.co.uk/wp-content/uploads/2019/11/SPFA-Data-Collection-Strategy_Oct19.pdf
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that participation is better when fishermen have a sense of ownership, which comes when atti-

tudes change from ‘having to provide data’ to ‘wanting to provide data’, the approach also fo-

cussed on engaging fishermen on the scientific issues relevant to them.  

Following a period of communication and planning between representative staff at SPFA, UHI and 

MSS, initial introductory meetings were undertaken with vessel skippers/owners/ crew mem-

bers. This outlined the commitments that been made under PANDORA and explained the potential 

outcomes. It was also an opportunity to manage expectation, and re-iterate that participation in 

science and self-sampling was a long-term commitment and that it was a medium to long-term 

ambition to have self-sampling data accepted and used in the scientific process. This may only be 

achievable beyond the end of PANDORA but that, with willingness and co-operation on all sides, 

much progress was achievable. 

There were many milestones within the overall process. Initially personnel from each organiza-

tion met to confirm and agree a joint understanding of the expected commitments and processes 

that were required. These personnel then met with vessel skippers and crews for introductions, 

explanation of the self-sampling requirements and the scientific rationale, and to manage expec-

tation of achievable outcomes and timescales. A significant amount of communication was re-

quired to ensure that there was an understanding that self-sampling was not an immediate fix and 

would require long-term commitment before longer-term benefits could be achieved. This ap-

proach was taken to minimize the chance of later disillusionment and vessels dropping out of the 

self-sampling after a few seasons. An assessment was made of initial willingness and early 

adopters were signed up. Work with vessel skippers and crews was also undertaken to determine 

what they had in terms of technology, what data they already collected for their own purposes, 

what catch sampling their crew was used to performing and what they could do in terms of self-

sampling for scientific purposes. Work was undertaken with each of the ‘early adopters’ of self-

sampling to ensure that sampling protocols were achievable within the set-up on each vessel. In-

itial training, observation and QC of sampling, data recording and management was required and 

before QC monitoring became more routine. Communication with industry was regular and 

within-industry discussions led to industry participation increasing over time.  

Within the SPFA-UHI-MSS collaboration each partner had specific roles. SPFA is the representa-

tive body for the Scottish pelagic industry and employs its own scientific officer who was their 

point of contact for the project. During PANDORA the SPFA worked closely with its member ves-

sels to promote the self-sampling programme, manage vessel sign-up and ensure that communi-

cation with vessels was maintained and that any issues were resolved. SPFA and UHI delivered 

training and ongoing regular communication with vessels. UHI led in the facilitation of the self-

sampling data collection, entry and analysis. MSS worked with SPFA and UHI to monitor data qual-

ity to ensure that the data collected met required standards. SPFA, UHI and MSS worked together 

on data comparisons and the evolution of co-sampling.   

Early in the project, contact was made with those involved in the Norwegian herring lottery sys-

tem and information gathering visit arranged. The objectives begin to ascertain how the Norwe-

gian system operates; to learn from their experiences; and to evaluate any practical aspects of 

operation that could be incorporated into the development of the Scottish pelagic self-sampling 

programme. The meeting was hosted by IMR in Bergen and was attended by UHI, SPFA, Scottish 

industry representatives, pelagic fishermen and the PFA. Valuable discussion and exchange of 

ideas and experience were had. 
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2.1.4 Developing protocols and training 

Member vessels of the SPFA were approached to participate in the self-sampling programme on 

a voluntary basis, with seven vessels out of 20 initially joining the programme. The remaining 

member vessels joined at various points over the following three years, culminating in full partic-

ipation by 2021. This gradual participation allowed for the close guidance of each vessel into the 

programme, and for the simultaneous development of programme processes, using the experi-

ence and feedback from the first vessels involved.   

Upon joining the programme, each vessel was provided with a bespoke measuring board (Figure 

2-2), sampling protocols, and data recording templates for haul and biological information (paper 

and electronic copies). Vessels have their own weighing scales onboard as part of their own 

weight data collection for market purposes. Protocols were designed in consultation with MSS 

statistical scientists and were kept to a single or two-sided A4 sheet. Brief information regarding 

the purpose of sampling and data collection was provided along with clear step-by-step instruc-

tions, including diagrams/pictures where necessary (e.g Figure 2-3). All the methods and proto-

cols are described in detail in the sampling methods manual. 

 

 

Figure 2-2 Bespoke measuring board. 

https://scottishpelagic.co.uk/wp-content/uploads/2020/06/Self-sampling%20manual.pdf
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Figure 2-3 Example sampling protocol graphic. 
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The initial focus of data collection was on fish length and weight, whereby length-weight data 

were collected from all hauls using the same method across all three species:  during pumping, a 

part-filled basket of fish is taken at the start, middle and end, ensuring distribution of sampling 

across the catch in order to best capture catch composition. All the fish together comprise the total 

sample and are measured and weighed. Minor, species-specific variations to this method were 

applied, regarding the size of sample taken and the precision of length measurement taken. Haul 

information is also collected to connect the biological data to the location and date/time of the 

catch, and to other operational and environmental parameters (Figure 2-4). 

 

 

Figure 2-4 Example of haul data entry fields. 

 

Prior to undertaking sampling, training sessions were provided to skippers and crew. These were 

first provided in groups (either at the factory on onboard a vessel), but moved to a one-on-one 

approach, with scientists joining vessels for fishing trips or visiting vessels in port to provide 

training and guidance. While this individual vessel approach was more time consuming, it was 

more effective, as processes were demonstrated and tried onboard each vessel’s sampling area, 

the set-up of which varies between vessels. Any potential issues were able to be dealt with imme-

diately, solutions tailored to individual vessels, and questions answered directly. The individual 

approach also provided opportunity to initiate the working relationship between scientists and 

crews which is fundamental to the programme.  

Details of the training included how to sample and measure each species, and how to record and 

enter data into the spreadsheet templates. Importantly, information was also provided on why 

the sampling was being carried out and the intention for data utilisation, ensuring skippers and 

crew had a broad understanding of the self-sampling programme, and what to expect from the 

programme. For each vessel, crew members were identified as nominated samplers/data han-

dlers in order to maintain consistency of sampling and data entry, and to facilitate a direct line of 

communication between samplers and co-ordinating scientists.  

2.1.5 Data Quality Control 

In addition to the design and development of sampling methods, associated data handling and 

quality control measures were developed to support the programme and ensure the delivery of 

quality data which can be relied upon to inform science and management. A Data Chain of Custody 

was created, providing stepwise instruction of the processes at each stage of data handling (from 

the point of data collection, to the collation of data from vessels, and onward use of data); and 

detailing the supporting documentation and tools required (Figure 2-5).   

HAUL INFORMATION

Essential information in shaded columns

VESSEL & FISHERY TRIP DATE & TIME GEAR HAUL POSITION NET CATCH DATA ENVIRONMENT NOTES Quality control

Vessel Reg no. Species Year

Trip 

No.
Date and Time          
dd.mm.yy hh:mm

Gear 

(trawl or 

seine)

Haul 

no.

Position 

(lat)

N-

S

Position 

(long)

E-

W

Tow 

duration 

(hrs)

Bottom 

depth 

(m)

Headline 

depth 

(m)

Catch 

weight 

(t)

av. fish 

size (g)

Headline 

Temp 

(DegC)

Wind 

dir.

Wind 

speed 

(kts)

By-catch 

species Comment/ notes

Entered by 

(name)
vessel reg species year trip datetime gear haul poslat ns poslon ew duration depth headline catch gramsize temphead winddir windspd bycatch comment Entered_by Valid_sample Check_by Check_date Check_comment

none

Internal QA only. Not to be filled in by vessel.
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At the first stage of data collection on-board vessels, data checking features were inbuilt to the 

electronic data recording sheet to catch data entry errors: length and weight values can only be 

entered within set ranges to avoid erroneous measures being entered by mistake, and length-

weight statistics and plots are automatically generated serving as immediate visual checks. As 

part of training, crews were taught how to read these plots and use them to spot potential mis-

takes. 

Upon completion of each fishing season, the data are emailed from each vessel to the data manager 

and then saved to a dedicated private server. Data checking and quality control are then under-

taken by the data manager. These include: ensuring that information matches between the length-

weight and haul files so that information can be connected; checking for missing or erroneous 

information; checking that information is formatted correctly to be read in by data processing 

scripts. During this process, the data manager will contact the vessel to query any issues if re-

quired. 

Following data checking and quality control, each vessel’s data are re-formatted into new length-

weight and haul data files. The new format allows data to be appended into two pooled databases 

which contain the data for all vessels: a fish biological (length-weight) database and a haul data-

base. The pooled length-weight and haul databases are used for further analysis and reporting. 

The processes for data re-formatting, reporting and data pooling are each carried out using cus-

tom R code, providing a consistent data handling approach that can be repeated for all vessels’ 

data, at each processing step. 
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Figure 2-5 Self-sampling data chain of custody (the full chain of custody document is available in Appendix 9 of the Self-sam-
pling manual.  

 

 

Self-sampling data chain of custody: 
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2.1.6 Technological improvements 

During the first year of the programme, the length-weight sampling procedure was refined, 

following practical experience and feedback across all three species from the first group of 

participating vessels, and with continued input from programme scientists. At this point in the 

programme, early successes and good experiences of those already involved stimulated other 

vessels to express interest to participate, and the established processes of length-weight sampling, 

data collection and collation facilitated their recruitment. At the same time, there was opportunity 

to further develop the programme, with early recruited participants now experienced and capable 

in sampling, and also committed and engaged with the programme, with an interest in 

participating in further development. This allowed the programme to progress, with simultaneous 

expansion and development of length-weight sampling amongst the fleet, alongside the trial of 

additional aspects to the sampling programme.   

While length and weight data had initially been recorded on waterproof paper and then 

transferred by crews to an electronic recording sheet, a more efficient paperless data recording 

system was developed to streamline the process. In collaboration with a local marine electronics 

supplier, an electronic keypad was designed and manufactured, along with software developed to 

record the data. (see video here https://youtu.be/N5pu9shmiJA). When installed the keypad is 

paired with the vessel scales. Using the paired keypad-scale data recording system, individual fish 

weight is automatically recorded when placed on the scales by the crew member. Fish length is 

then measured and entered into the keypad by the crew member. The length and weight 

measurements are automatically paired and recorded in a single csv data file for each haul, which 

includes automatic recording of the vessel name, and the date and time that the sample data were 

input. The system was initially trialled onboard one of the early recruited vessels, following which 

it was demonstrated and offered to all other vessels. Vessels receive training on using the keypad 

at the time of installation. In addition, a series of videos have been created as an instructional aide, 

and to demonstrate the capabilities of the keypad system (access via youtube, e.g. 

https://www.youtube.com/watch?v=WFbfVYY__Cs ). The hardware and software have been 

developed to be extendable to record information on other biological parameters in the future. 

Uptake of the keypad system has been good: at the time of writing there are eight of the 20 SPFA 

member vessels with the keypad installed and being utilized within sampling, with plans 

underway to install on another nine vessels. For those who had expressed some hesitancy in 

taking on the extra work of sampling, the combination of positive experiences from early recruits, 

and the provision of an efficient sampling method using the keypad provided confidence and 

encouragement to join the programme. 

2.1.7 Co-sampling programme: age, length, sex and maturity data collection 

In addition to length and weight data collection, development of the programme to include frozen 

sample collection for the provision of additional biological data was trialled. Hauls were selected 

at random, from which a sample of fish were taken, frozen, and brought back to scientists at the 

laboratory for processing. Fish length, sex and maturity stage are then recorded and otoliths taken 

for ageing, providing information which is central to stock assessment. The addition of frozen 

sampling is more ambitious than originally intended for the pilot phase of the programme; 

however, along with the length data collected, it provides the same information as is collected 

through the current DCF sampling regime as carried out under MSS. For the blue whiting fishery, 

https://youtu.be/N5pu9shmiJA
https://www.youtube.com/watch?v=WFbfVYY__Cs
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sampling and data collection through the DCF can be difficult, owing to the Scottish pelagic fleet 

landing into Irish ports during the season. The collection of data through the self-sampling 

programme has been beneficial to the provision of information for this fishery. The trial of frozen 

sampling across all three fisheries has progressed to become a routine part of the standard on-

board sampling procedures since 2020, alongside length-weight sampling, and is referred to as 

the co-sampling programme.  

The co-sampling programme involves fish samples being frozen and brought ashore for additional 

biological sampling on age, length, sex, and maturity by scientists at the SUHI and MSS 

laboratories.  An electronic ‘coin-toss’ is used to randomly select the trips required to collect 

frozen samples. From each selected trip one box of fish is collected from each haul.  

 

2.1.7.1 Experiments – frozen vs fresh. 

Depending on the sampling programme being undertaken, the fish are measured in different 

states: 

‘Fresh‘ fish are those which have been pumped on-board vessels and have not yet been stored in 

chilled tanks. Length measurements are taken by vessel crew as part of the self-sampling 

programme. 

‘Chilled‘ fish are those which have been stored onboard vessels in chilled tanks. Length 

measurements are taken at the factory during landings as part of the current MSS onshore 

sampling programme. 

‘Frozen/thawed‘ fish are those which have been frozen onboard vessel and brought ashore for 

sampling. Length measurements are taken in the lab as part of the co-sampling programme.  

Potential differences in length measurements across fresh, chilled and frozen/thawed fish may 

need to be accounted for when utilising different data sources within stock assessment. For 

example, adding self-sampling data (fresh and frozen/thawed fish measurements) to a dataset 

which has previously used MSS data (chilled fish measurements).  

To investigate the effect on the length frequency and weight distribution of the different states of 

the fish when measured, two experiments have been organised. 

The first experiment was to investigate the difference between fish measured in onshore sampling 

and co-sampling, Samples of chilled herring and mackerel are collected from landings at the 

Pelagia factory in Lerwick. The chilled fish are measured for length and then frozen. Each 

individual fish is identified. Following a period (several weeks - months) the frozen fish are 

thawed and measured again for length.  

The second experiment was to investigate the difference between fish measured fresh, such as in 

the self-sampling and defrosted, as in the co-sampling, and was carried out by MSS during July-

September 2021. Herring were collected during the HERAS survey in July 2021. Individual fish 

were measured for length and weight and bagged with an identifier so that the measurements can 

be associated with the particular individual fish. The fish were then frozen, defrosted and re-

measured and weighed. 
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It has not been possible to analyse the data collected by these experiments within the timeframe 

of the PANDORA and work on these experiments will continue beyond the time frame of the 

PANDORA project. 

 

2.1.8 Management and effective communication 

Key to the success of the self-sampling trial was maintaining effective communication. This was 

required between all parties, at different levels and for different purposes. Covid-19 had an impact 

on the means of communication in that face-to-face meetings ended and moved to online 

platforms.  Communication is summarized in the following sub-sections. 

 

2.1.8.1 Maintaining feedback with participants 

Effective communication and engagement are fundamental to the success of the self-sampling 

programme. The SPFA’s Chief Scientific Officer provides a central point of contact with industry, 

and a UHI programme scientist was recruited to work full-time on the project and provide further 

liaison with industry on day-to-day programme operations. The programme is reliant on 

voluntary participation; thus, it is important to sustain fisher interest and motivation. This began 

with consultation with industry prior to the start of the self-sampling programme, regarding the 

potential of such a scheme, and was further built upon within the programme through fostering 

strong relationships with industry partners.  

Further to engagement with industry partners, a close working relationship between project 

scientists at the SPFA, UHI and MSS was integral to the successful development and delivery of the 

programme. Regular planning meetings were held (approximately every two months) and contact 

maintained throughout the duration of the project, with on-going consultation and review on the 

developing methods and data collected, ensuring the programme was fit-for-purpose.  

Communication and engagement are maintained across the programme and its partners via 

various means:  

i) individual communications (via phone, WhatsApp, emails, and additional fishing 

trips/port visits) and group communications (via Pelagic Science Sampling and SPFA 

Science WhatsApp groups and email lists) maintain contact and circulate up-to-date 

information. Due to Covid-19 the regular vessel visits were stopped and were 

subsequently mostly limited to meeting on the quayside rather than onboard vessels. 

ii) data provision and reporting provide consistent, visible feedback. At the end of each 

fishing season, each participating vessel is emailed all their data to date, compiled in a 

consistent, simplified format providing them with a history of data for their own 

purposes. In addition, a number of reports are also provided: a single season, 

individual vessel report, detailing sample information including a map with haul 

location; average length and weight per haul; length and weight distributions; length-

weight relationship; and a comparison between the vessel’s average weight and 

average weight of fish in the sample. In addition, each vessel receives a multi-year 

report, with similar analysis across all years of their own individual sample data. And 
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finally, a multi-year/multi-vessel report is provided, with analysis of self-sampling 

data across multiple (anonymised) vessels, and across multiple years, which allow for 

examination of a broader dataset, and the identification of patterns over greater 

spatio-temporal scales. 

iii) SPFA directors board meetings (four per year) provide opportunity for group updates 

and discussions.   

iv) a dedicated self-sampling programme meeting for all participants, project scientists, 

and other interested parties (such as representatives from other Scottish fishing 

industry organisations) provides opportunity to bring all project partners together for 

focused discussion and for any issues/questions/concerns to be raised. The first 

meeting was held in December 2019.  

 

The approach to communications is open and transparent, promoting trusting relationships that 

enable two-way feedback between industry and science, and aid the management of expectations 

across all parties. Importantly, industry can - and do – contact project scientists directly when 

questions or concerns arise. There is a focus on co-development, where programme development 

is informed by both industry and science; such as the consideration of practical implementation 

of self-sampling onboard vessels as well as statistical robustness of sample design.    

 

2.1.8.2 Maintaining communication between partners 

To ensure communication between partners was effective, monthly meeting were held between 

all participants in the project as this ensured communications were regular and transparent.  

However, due to the unexpected effects of Covid-19 lockdown meaning everyone was effectively 

isolated and working from home, the use of technology such as “Skype” and “ MS Teams” became 

essential to maintain effective communication. One effect of this was due to additional work 

pressures on all stakeholders within the project sometimes there were misunderstandings 

around timelines or responsibility for some work packages.  Accordingly, a new protocol for 

meeting minutes (below) were developed to ensure agreement, clarity as well as clearly defined 

outcomes with realistic timescales were formally agreed between all partners. 

 

PANDORA meeting protocol 

1. Rotating management of the meeting (i.e. chairing and minute taking at the  meeting and 

distribution of minutes after the meeting): MSS, SPFA, UHI. 

2. Katie Brigden (UHI) to compile meeting Agenda and email to all, with any contributions to 

the Agenda to be sent to her before at least 24 hours prior to the meeting. 

3. Meeting Agenda confirmation email from KB to include the previous minutes as an 

attachment. 

4. 1st Agenda item to be a standing item to review / update actions from previous minutes. 

5. At the end of each agenda item, conclusions and actions are agreed.  
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6. At the end of each meeting, actions are reviewed and prioritised to get as clear as possible 

understanding before minutes are drafted.  

7. Actions in the minutes to specify responsible person and institution, deadlines and 

designation of priority.  

8. Minutes are prepared and distributed within 3 days of the meeting. 

9. Participants have 1-week to review, clarify and agree any amendments to the 

 minutes and actions, after which they are considered a final record of the meeting. 

 

Another outcome from regular communication between partners was the development of a 

“roadmap” (see section 4.1.2) which is effectively a workplan detailing the necessary steps and 

realistic timescales agreed between all partners to be implemented by MSS, SPFA and SUHI over 

the next 3 - 4 years. The overall objective of the workplan was to be able to identify a realistic 

timescale when industry self-sampling data could potentially be used for stock assessments – 

potentially by 2025 when a 5-year time series of data is available. 

 

2.1.8.3 Promoting the self-sampling programme 

Beyond the efforts to promote the self-sampling and co-sampling programmes among pelagic 

fishermen (including vessels outside the SPFA), the work has been promoted to other sectors of 

the Scottish and UK wide fishing industry via various forums for industry issues, including Seafish 

meetings, Fisheries Innovation Scotland, the Scottish Fishermen’s Federation. News articles have 

also been produced and the work promoted internationally via the PANDORA project network; 

workshops and Working Groups of the International Council for Exploration of the Sea; and 

academic conferences (  
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Table 2-1).  
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Table 2-1 Summary of news articles, conference presentations and ICES WG and WK meeting contributions. 

Publication / meeting / conference  Details / Reference 
News articles  See Annex 1 for examples  
Norwegian reference fleet workshop 
 

IMR, Norway (April, 2019) 

ICES Workshop on Science & Industry Initia-
tives (WKSCINDI) 

June, 2019 
WKSCINDI (ices.dk) 

ICES Workshop on Data Standards and Guide-
lines (WKDSG) 

November, 2020 
Publication Reports - WKDSG Report 2021.pdf 
(ices.dk) 

ICES Working Group on the Governance of 
Quality Management of Data and Advice 
(WGQuality) 
 

January 2021. 

ICES Workshop on Stakeholder Engagement 
Strategy (WKSHOES) 

June, 2021 
Workshop on Stakeholder Engagement Strat-
egy (ices.dk) 

ICES Working Group on Widely Distributed 
Stocks (WGWIDE) 

August, 2021 
See Annex 2 for Working Document 

ICES Workshop on Evaluation & Utility of In-
dustry Data (WKEVUT) 

TBC (due 2021) 

MASTS Annual Science Meeting Conference 
Presentation 

October, 2019 
See Annex 3 for presentation abstract 

World Fisheries Conference Presentations September, 2021 
How fisher self-sampling can enhance pelagic 
fisheries data collection (Katie Brigden) 
https://youtu.be/x-HEdSEpVzo 
Paving the yellow-brick road to co-manage-
ment (Steven Mackinson) 
https://youtu.be/iW2I-ihQBd4 
See Annex 4 for presentation abstracts 

 

2.1.9 Data Sharing agreements 

The data sharing agreement between MSS, SPFA and SUHI, to allow onshore pelagic sampling data 

held by Marine Scotland, and self-sampling data held by SPFA, to be shared amongst the project 

participants was drawn up using a template provided by the Scottish Government, and a Data 

Protection Impact Assessment (DPIA) to ensure that General Data Protection Regulation (GDPR) 

(2016) was adhered to. Information about the vessel, location and landed weights are considered 

commercially confidential and also can be considered personal data under GDPR regulations, 

through the indirect link of people to locations. This means that only aggregated data can be made 

publicly available. In addition, because the data are being used for a purpose that they were not 

originally collected for, permission needed to be obtained from the vessel owners. A data privacy 

notice (required under GDPR) and consent form were distributed to, and signed by, the relevant 

vessel owners.  

The data sharing agreement includes: the purpose, aims and benefits of the data sharing, and lim-

itations on the use of the data, the data to be shared, including personal data, and data required to 

match or link data, the process and basis of sharing, and the information assurance and security 

https://www.ices.dk/community/groups/Pages/WKSCINDI.aspx
https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37549
https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37549
https://www.ices.dk/community/groups/Pages/WGQuality.aspx
https://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/IEASG/2021/WKSHOES%20report%202021.pdf
https://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/IEASG/2021/WKSHOES%20report%202021.pdf
https://youtu.be/x-HEdSEpVzo
https://youtu.be/iW2I-ihQBd4


27 
 

for each institute, the DPIA and privacy notices, data retention and deletion, and management of 

the agreement. The contents page of the DSA is shown in Figure 2-6. 

This allowed sharing of data collected on the MSS market sampling programme and self-sampling 

data collected during 2018-22 (the duration of the PANDORA project) to be shared amongst the 

project partners until relevant publications have been produced, which is anticipated to be before 

1st April 2024. 

The SPFA Data Policy describes the conditions and procedures regarding data access and use by 

the scientific community. All Data Products are by default publicly available. 

 

  

Figure 2-6 Cover and contents of Data Sharing Agreement. 

 

2.1.10 Self-evaluation 

The involvement of MSS with knowledge and experience of the existing data collection 

programmes for stock assessment, and the associated ICES processes, enabled the self-sampling 

programme to be fully informed on the criteria required for an effective sampling programme 

throughout its development. An internal review of the self-sampling programme was undertaken 

by MSS two years into the project which provided an evaluation of the protocols, quality 

assurance, quality control and sampling design developed during the first phase of the programme 

in relation to the published guidelines on best practice (Annex 5). Where required, 

https://scottishpelagic.co.uk/wp-content/uploads/2020/03/Science-Data-Policy-March-2020.pdf
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recommendations were made for modifications or additions to processes, protocols and 

documentation aimed at improving and assuring the quality of data acquired through the self-

sampling programme.  
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2.2 PFA self-sampling program 

2.2.1 Case-specific problem 

The PFA self-sampling program has been incrementally implemented on freezer-trawler vessels 

from the Netherlands, UK, Germany, France, Poland and Lithuania during the years 2015-2017. 

From 2018 onwards, all vessels in the association are covered by the self-sampling program. The 

program is designed in such a way that it follows as closely as possible the working practices on 

board of the different vessels and that it delivers the biological and fisheries information needed 

for the relevant scientific bodies (e.g. ICES, SPRFMO, CECAF), certification bodies (e.g. MSC) and 

as a mechanism of feedback for the participating companies. 

An important feature of pelagic freezer-trawler fisheries is that the catches are sorted and frozen 

in cartons of around 23kg onboard of the vessel (Figure 2-7). The production of fish is separated 

into different production units (batches) that are based on species, size and quality of the fish. The 

number of cartons within a batch is highly variable (from a few hundred cartons to more than 10 

000 cartons), largely dependent on the market for the fish.  Each batch is routinely being sampled 

by the quality manager of the vessel and another time by the quality manager of the cold store 

where the catch is unloaded. Note that there is a complex relationship between batches and hauls: 

there may be multiple batches within a haul and there may be multiple hauls within a batch.   

Freezer-trawler trips are on average 17 days in duration (excluding steaming to the fishing 

grounds) with a standard deviation of 9 days and CV of 55%. Different fisheries may be executed 

during the course of a single fishing trip.  

  

Figure 2-7 Overview of catching operations onboard a pelagic freezer-trawler.  

The PFA self-sampling protocol has been developed to make use of the already existing sampling 

efforts and to add specific elements so that the information becomes useable for scientific appli-

cations.  

The following main elements can be distinguished in the self-sampling protocol: 
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• haul information (date, time, position, weather conditions, environmental conditions, gear 
attributed, estimated catch, optionally: species composition) 

• batch information (total catch per batch, including variables like species, average size, av-
erage weight, fat content, gonads weight and stomach fill) 

• mechanism for linking batch and haul information (essentially a key of how much of a 
batch is caught in which of the hauls) 

• optional: length information (length frequency measurements, either by batch or by haul) 
• optional: biological information (length, weight, sex of individual fish) 

 

Different implementations of the self-sampling program are being following on different vessels, 

depending on capacity, fishery and area. Since 2018, 17 vessels are recording haul information, 

batch information and the linking between haul and batch, 13 vessels are recording length fre-

quency information and 11 vessels are recording biological information.  

The self-sampling data is being used for specific purposes, e.g. reporting to expert groups, ad-

dressing specific fishery or biological questions and supporting detailed biological studies. The 

PFA publishes an annual report on the self-sampling program and submits specific reports to rel-

evant expert groups. 

2.2.2 Developing protocols and training 

A self-sampling manual is available for all vessels 

(Pastoors, 2020). The self-sampling manual de-

scribes the overall setup of the program, and spe-

cific instructions for the different parts of the self-

sampling program. Given the global scope of the 

PFA fisheries (Northeast Atlantic, West Africa 

and South Pacific), different requirements for 

data collection may apply in different areas. For 

example, the South Pacific RFMO has requested 

length measurements to be carried out in fork 

length, whereas in the Northeast Atlantic and 

west Africa, this is carried out in total length. For 

commercial purposes, pelagic fish have always 

been measured in standard length.  

The manual contains, inter alia, a chapter on the 

self-sampling spreadsheet and a chapter on sam-

pling (and measuring) protocols (Figure 2-8).  
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The self-sampling information was initially collected using standardized Excel worksheets (Annex 

6). From 2018 onwards a transition is being made from Excel spreadsheet to dedicated data-re-

cording soft-ware (M-Catch) with live synchronization to a shore-based system. The information 

collected during a trip will be sent for data processing by the end of the trip (See Annex 7). 

 

 

Figure 2-8 PFA Self-sampling manual contents. 

 

2.2.3 Data Quality Control 

An important element of the quality control procedures for the PFA self-sampling program have 

been built into the applicable software, both in the Excel version and in M-Catch.  

The coupled Excel spreadsheets have extensive protection settings and error checking routines, 

so that it is verified that the right type of information is entered under the different columns (e.g. 

positions are entered as numbers only, and cannot be entered as text). In addition, there are 

checks on the shoot and haul positions and times, so that the distances between shoot and haul 

cannot be more than the distance that can be travelled within the time from shoot to haul. In ad-

dition, there are checks on the shoot positions and time for each haul in comparison with the pre-

vious haul position and time, so that they are within acceptable ranges. All calculations within the 

spreadsheet are based on extensive lookup and matrix formula that are stored in protected cells.  

The self-sampling data is checked and added to the database by Floor Quirijns and/or Martin Pas-

toors. If there are things unclear or inconsistent with the data supplied from that trip, questions 

are addressed to the skipper or quality manager to explain or correct certain entries. 

Most frequently encountered errors are related to positions (typo’s in either shoot or hauling po-

sition) and recorded times. An important challenge with the PFA self-sampling program is the use 

of the length metric. Traditionally, all length measures on board of PFA trawlers were taken as 

Standard Length (SL, see Figure 2-9). These measures were taken as part of the routine sampling 

of the production units (batches). With the introduction of the self-sampling program, the quality 

managers were asked to measure length-frequencies in either Total Length (TL) or Fork Length 
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(FL, in the South Pacific because of requirements from SPRFMO). While the spreadsheet used for 

entering the data in either SL, FL or TL, the filling in of the metric in the spreadsheet and the actual 

use in practice may not always match. This is especially challenging because of the regular changes 

in crew members onboard of the vessels, so that instructions need to be supplied regularly. The 

method for checking the length metrics, in case suspicion arises, is to ask the relevant quality 

manager what procedure has been followed.  

 

Figure 2-9 Different metrics to be used when measuring fish 

If the fish has in fact been measured in the ‘wrong’ length metric, a conversion factor is applied, 

derived from Fishbase or derived from PFA observations.  

After checking, the data from a trip are added to the collection of Rdata files that contain all self-

sampling trips. A standardized trip report (using RMarkdown) is generated that is sent back to 

the vessel and company. 

All code for handling the self-sampling data are stored and synchronized on github. Any person 

with access to the data (currently only Martin Pastoors and Floor Quirijns), will use the code on 

github to collate the data, produce trip reports or generate any other standardized or exploratory 

reports from the data.  

2.2.4 Technological improvements 

The PFA self-sampling program has been successful in generating a full coverage of catch compo-

sitions by haul and many length-frequencies by haul. However, the combination of length and 

weight of individual fish, important for the determination of biological condition of fish, cannot be 

achieved with a manual sampling approach. This is because the quality managers already have a 

(very) full work schedule, which contains, inter alia, that they weigh all fish of samples of all 

batches (for commercial purposes). The addition of manually adding length to those measure-

ments would add a too large task to their list while it would also be relevant to batches and not to 

hauls. Therefore, PFA has been looking for methods to automate the process of weighing and 

measuring of individual fish, so that the sampling by haul could be carried out more efficiently.  

In 2019 we have started working with Innovotech IJmuiden on an automated length-weight de-

vice that will be able to automatically measure the length (from stereo camera image) and weight 
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of fish (Figure 2-10). The scale used for the device is motion-compensated. The length measure-

ments are derived from an automated procedure that also corrects for any deviations in the shape 

of fish (e.g. curvatures). Initial testing shows very promising results. It is anticipated that real ap-

plication in cold-stores and on vessels will be initiated in the latter part of 2021.      

 

 

Figure 2-10 Automated length-weight device under development by Innovotech Ijmuiden.  

 

2.2.5 Traditional Co-sampling programme: age, length, sex and maturity data collection 

Within the Netherlands, market sampling for pelagic species has been carried out with a co-

sampling programs for many (>30) years already. This is because the vessels bring in frozen 

blocks of fish that are already sorted. In order to get random samples of fish, the crew of a limited 

number of vessels (3-4) are asked to take one random samples of 23 kg per species, per ICES 

division and per week. These are frozen in blocks and picked up by the Dutch research institute 

(Wageningen Marine Research) to be analysed for length, weight, sex and maturity.   
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A comparison of the sampling activities in 2019 from DCF sampling (LNV, 2020) and the PFA 

selfsampling for some key species is in the table below. The self-sampling generates on average 4 

times as many length measurements than the DCF sampling in 2019 and around 10 times as many 

sampled hauls.  

Talks are ongoing between PFA and Wageningen Marine Research about potential combinations 

of the self-sampling program and the DCF program.  

Table 2-2 Samples obtained through DCF and Self-sampling by species in 2019. 

 

2.2.6 Experiments 

2.2.6.1 Gonad sampling 

The stock of Northeast Atlantic mackerel has raised a lot of attention over the last number of years. 

The expansion of the area of distribution of mackerel has been very conspicuous, with mackerel 

now being caught much more westerly and northerly compared to the past. In recent years also 

changes in spawning are apparent, with changes in timing and centre of gravity of spawning. 

Dealing with a stock with such a wide area of distribution from the west of Portugal all the way to 

the Norwegian Sea is providing a continuous challenge to attempt to monitor the development of 

this stock. To improve our understanding of how mackerel gonads develop and when and where 

mackerel spawn, a dedicated PFA gonad sampling plan was set up in 2019 with a short extension 

into the first half of 2020.  

On a monthly basis male and female mackerel have been collected by the pelagic industry 

throughout the distribution area of mackerel. Wageningen Marine Research and partner institutes 

have prepared histological sections of the gonads. Each gonad has been analysed to identify which 

development stages of oocytes and spermatozoa are present in the gonad. This allows following 

the gonadal development over time and determine the timing when mackerel is ready for 

spawning. 

An overview of the samples taken by quarter is shown in the Figure 2-11 below.  

For the analyses, mackerel sampled up to February 2020 were used. In total 890 mackerel were 

collected from February 2019 to February 2020. Histological sections were prepared of 431 

female and 271 male gonads of which 381 female and 104 male samples were analysed for gonad 

development.  

DCF Selfsampling

Species _Achieved 

number of 

individuals 

measured

_Achieved 

number of 

samples

Number of 

individuals 

measured

Number of 

sampled hauls

count SS/ 

count DCF

hauls SS/ 

hauls DCF

Argentina spp. 1079 12 4174 122 3.9 10.2

Clupea harengus 16378 113 64618 936 3.9 8.3

Micromesistius poutassou 16080 75 69837 780 4.3 10.4

Sardina pilchardus 710 9

Scomber scombrus 5182 49 23231 561 4.5 11.4

Trachurus trachurus 15015 100 41767 529 2.8 5.3

53734 349 204337 2937
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Figure 2-11 Mackerel samples taken by quarter during 2019 and 2020.  

A striking result from the result is that developing oocytes in the gonads were found throughout 

the year, apart from a few individuals (3 in the western and 30 in the North Sea) that did not have 

developing oocytes. This shows that mackerel is continuously developing oocytes, even outside 

the spawning season, although on the individual level some females have a resting period. This 

flexibility in developing oocytes explains the differences in the start of the spawning season that 

has been found during the most recent egg surveys. When the environmental circumstances are 

favourable, the mackerel females are ready to spawn their eggs.  

Few developing males were found, indicating that males have a much shorter period for 

developing the sperm cells compared to the oocytes. Most males were either in spawning or spent 

condition. Spawning males were found during the entire spawning season of the females, with 

highest number of spawning males at the start of the spawning season. The final report on the 

research activities is expected in October 2021 (Damme et al., 2021). 

The collection of mackerel samples by PFA has continued again in 2021.  

 

2.2.6.2 Genetic sampling 

In 2015, PFA initiated a research project to strengthen the knowledge base of North Sea and 

Western horse mackerel. In the past, much work has been carried out around developing 

alternative indicators for stock development and in the genetic characterization of horse mackerel 

(Farrell and Carlsson, 2019). In 2019 and 2020, the complete genome of horse mackerel was 

mapped by EDF Scientific Limited and University of Uppsala (Fuentes-Pardo et al., 2020). From 

the genetic work, it has become clear that North Sea and Western horse mackerel are genetically 

distinct and it should now possible to make an assessment for individual fish of the population to 

which they belong. This means that a horse mackerel caught in 4a, 7d or 7e, for example, can be 

determined whether it is a western or a North Sea type of horse mackerel.  

PFA vessels collected horse mackerel samples for mixed genetic analysis during the second half 

of 2020 in the Northern North Sea and the Channel area (Figure 2-12). Almost all fish have been 
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processed for genetics by Wageningen Marine Research during 2020 and have been submitted for 

genetic analyses during the first quarter of 2021. We are expecting the results of this work to 

become available in the first half of 2022.  

 

Figure 2-12 Horse mackerel samples collected for genetic analysis during 2020, by month. 

2.2.7 Management and communication 

Management of the self-sampling program is in the hands of Martin Pastoors. Most of the actual 

processing of the data and generating of tripreports is carried out by Floor Quirijns (freelance). 

During 2021, it is anticipated that a joined Working Group will be set up between PFA and 

Wageningen Marine Research to routinely evaluate the and compare the self-sampling results 

with the DCF sampling results (both from co-sampling approach and observer trips).   

An essential element of the PFA self-sampling program is the communication between vessel 

crew-members and the PFA research unit. This communication is maintained by three 

mechanisms: 

1. Tripreports 
2. Visits to vessels 
3. Annual crew meeting 

 

Trip reports provide for a direct and frequent communication between vessel crew and PFA 

research unit. Trip reports summarize the most salient aspects of the trip that are of interest to 

the crew, while at the same time providing an overview of the biological measurements that have 

been taken and reporting on quality control metrics (Figure 2-13). Apart from providing a report 
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on the fishing trip, the trip reports are also working as an important recognition of the work 

carried out by the crew and emphasizing the importance of the self-sampling program.  

 

Figure 2-13 Example of PFA self-sampling trip report.  

 

The second mechanism to enhance communication between vessel crew-members and the PFA 

research unit, is to regularly visit vessels while they are in harbour and to occasionally participate 

in (part of) a fishing trip. During both types of visits, there is ample time to discuss the results of 

the self-sampling program and the application of the findings in the scientific work. During those 

exchanges, often questions come up that may give rise to future research activities or 

improvements in the methods for collecting information.   

The third mechanism to enhance communication is the annual crew meeting that is held between 

Christmas and Newyear (the only time that all vessels are in port). This meeting is intended 

provide for briefing on policy issues for the fleet, on research outcomes for the past year and plans 

for the upcoming year. The annual meeting is highly values and asked for by the crew-members. 

Unfortunately, during 2020 it was not possible to organize the crew-meeting due to the Covid 

restrictions.  

The self-sampling data is being used to generate many different types of reports for a range of 

expert groups and applications. Currently, the following standardized reports are being generated 

through Rmarkdown codes: 

• Annual self-sampling report (Pastoors and Quirijns, 2021a) 
• Report for ICES HAWG (Pastoors and Quirijns, 2021b) 
• Report for ICES WGDEEP (Pastoors, 2021b) 
• Report for ICES WGWIDE (Pastoors, 2021c) 
• Report for SPRFMO Scientific Committee (Pastoors, 2021a) 
• Report for CECAF Small Pelagics Working Group (Quirijns, 2021) 
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In addition, dedicated reports may be generated on specific topics that come up, e.g. overview of 

biological sampling, fishing activities in certain zones, comparison of catch compositions between 

certain years etc. Several students have been working with self-sampling data as part of dedicated 

MSc thesis projects.  

2.2.8 Data Sharing agreements & Non-disclosure agreements 

A data-sharing agreement has been agreed between SPFA, PFA and UHI for the purpose of the 

PANDORA project. The format is similar to that illustrated in Figure 2-6. 

All persons having permanent or temporary access to the PFA self-sampling data are required to 

complete a Non-disclosure Agreement.    
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3 Results 

3.1 Scottish self-sampling  

The initial aim within the PANDORA case study to develop and pilot a self-sampling programme 

with three Scottish pelagic vessels focusing on mackerel, has been far exceeded; with full 

participation of all SPFA member vessels (representing 20 out of 21 Scottish pelagic vessels) 

across the mackerel, herring and blue whiting fisheries achieved in 2021.  To date, over 1000 hauls 

have been sampled, resulting in more than 100,000 fish measured. The growth of the programme 

across the pilot period (2018-2021), from the initial seven vessels involved, is shown in  

Table 3-1; and the spatial coverage of sampling is shown in Error! Reference source not found.. 

The success of the pilot programme has led to an established Scottish Pelagic Self-sampling 

Programme, with a commitment from the Scottish pelagic industry to the continuation of the 

programme beyond 2021. The pilot period has also demonstrated a successful collaboration 

between the contributing partners, with an effective co-management approach between science 

and industry. The work carried out within the pilot serves as an example for other potential 

industry sampling programmes and provides a basis for further sampling and data collection by 

the Scottish pelagic fleet.  

Table 3-1 Number of unique vessels/trips/hauls/fish sampled (length and weight), from a total of 20 SPFA member vessels. 

  2018 2019 2020 2021 

Herring         

No. unique vessels 7 5 15 n/a 

No. trips 41 14 65 n/a 

No. hauls 73 30 128 n/a 

No. fish 7,882 3,640 15,396 n/a 

Mackerel (Autumn, Oct/Nov)         

No. unique vessels 7 7 15 n/a 

No. trips 29 20 67 n/a 

No. hauls 53 39 133 n/a 

No. fish 6,165 4,191 15,119 n/a 

Mackerel (Winter, Jan/Feb)         

No. unique vessels n/a 7 14 18 

No. trips n/a 23 45 67 

No. hauls n/a 42 82 138 

No. fish n/a 4,862 9,140 15,822 

Blue whiting         

No. unique vessels n/a 1 5  9 

No. trips n/a 4 20  40 

No. hauls n/a 16 69  125 

No. fish n/a 1,893 8,002  15,110 
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Figure 3-1 Spatial coverage of Scottish self-sampling 2018-2021. 

 

3.1.1 Comparison between self-sampling and MSS onshore sampling  

Industry self-sampling data were compared with data from the MSS onshore sampling pro-

gramme to assess the coverage and quality of sampling with the existing data collection pro-

gramme (Annex 8). Biological data collection from onshore sampling of pelagic landings in Scot-

tish ports has been carried out by MSS since around 1970. These data are used to provide num-

bers-at-age for use in stock assessment. The sampling programme is overseen by MSS and is cur-

rently undertaken by MSS and SUHI (and Marine Institute, Ireland for blue whiting). The data 

comprise biological information such as length, maturity and age, collected from samples of land-

ings obtained opportunistically from the vessels at Scottish ports. The sample can be allocated to 

a fishing trip and the statistical rectangles reported for that trip, but not to individual hauls and 

their associated locations. Typically, around 50% of trips are sampled each year under the MSS 

onshore sampling scheme. The comparisons between the two datasets demonstrated that the self-

sampling programme is able to provide high quality scientific data that is consistent with data 

from the existing onshore sampling programme, with the potential to add weight data, and finer 

temporal and spatial coverage 
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3.1.1.1 Sample location 

Participation in the self-sampling programme requires that all hauls from all trips are sampled. 

With full participation of the fleet, full spatial and temporal coverage of the fishery can be 

achieved. This census approach enables greater reach of the self-sampling data compared to the 

MSS onshore sampling programme. Data from the mackerel fishery in Jan/Feb 2021 is shown as 

an example in Figure 3-2 and includes sampling of landings abroad. The self-sampling data can be 

further resolved with individual haul locations (not shown here).  

 

 

Figure 3-2 Sample locations from industry self-sampling and Marine Scotland Science sampling for mackerel 2021 (Winter, 
Jan/Feb). Number of trips per ICES rectangle, mapped by dataset, where MSS=onshore sampling overseen by MSS, and SS=self-
sampling undertaken by SPFA vessels.  

 

3.1.1.2 Sample length distribution  

In 2021, 14 mackerel trips were sampled by both the self-sampling programme and the onshore 

sampling overseen by MSS (Figure 3-3). The two datasets demonstrated similar length distribu-

tions for all but one trip.  
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Figure 3-3 Length distribution from industry self-sampling and Marine Scotland Science sampling for mackerel 2021 (Winter, 
Jan/Feb). Length distribution of fish by trip where data coincides from each dataset. MSS=onshore sampling overseen by MSS, 
and SS=self-sampling undertaken by SPFA vessels. For the self-sampling data, the blue line shows the length distribution across 
all hauls in a single trip, while the dotted black line shows the length distribution for each haul within a trip. Trip codes have 
been anonymised for vessel confidentiality. 

 

3.1.1.3 Sample length-weight relationship  

The mean weights-at-length from the self-sampling data for mackerel in January and February in 

2021 were compared with the monthly weight-length relationships currently used by MSS (Figure 

3-4). The observed self-sampling weight data indicate that fish of intermediate lengths are achiev-

ing greater weight-at-length than is predicted by the L-W relationships used by MSS in spring 

2021. Sampling both lengths and weights enables seasonal and inter-annual variations in growth 

patterns of cohorts to be captured and incorporated into stock assessments. It also provides val-

uable data for research on species ecology.    
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Figure 3-4 Fish length-weight relationship for mackerel 2021 (Winter, Jan/Feb). Fish length-weight relationship by month and 
dataset. MSS=onshore sampling overseen by MSS (data plotted as predicted weight-at-length), and SS=self-sampling under-
taken by SPFA vessels (data plotted as mean weight-at-length with confidence interval [CI]).  

 

3.1.1.4 Co-sampling: example results 

Since 2020, fish samples are frozen and brought ashore for additional biological sampling on age, 

length, sex, and maturity by scientists at the SUHI and MSS laboratories (Figure 3-5).   

 

Figure 3-5 Sample locations of frozen samples collected via self-sampling and sample locations from Marine Scotland Sci-
ence onshore sampling for mackerel 2021 (Winter, Jan/Feb). Number of trips per ICES rectangle, mapped by dataset, where 
MSS=onshore sampling overseen by MSS, and SS=self-sampling undertaken by SPFA vessels. 
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3.2 PFA self-sampling program 

An overview of all the self-sampling trips in 2015-2020 is shown in Table 3-2 and Table 3-3 below. 

A strong expansion of self-sampling has taken place in terms of number of vessels, trips and total 

catch sampled between 2015 and 2017, covering 128,054 tonnes in 2015 up to 333,291 tonnes in 

2017. From 2018 onwards, the self-sampling is basically covering the whole fleet. The number of 

length measurements has also increased and has increased from 111,931 individuals in 2015 up 

to 385 017 individuals in 2020. 

Table 3-2 Overview of self-sampling trips in 2015-2020. 

 
 
   year   nvessels   ntrips    ndays   nhauls       catch     nlength 
------- ---------- -------- -------- -------- ----------- ----------- 
                                                                      
   2015          8       43      761    1,738     128,054     111,931 
   2016         11       98    1,538    4,066     274,622     158,324 
   2017         15      122    2,030    4,940     333,291     299,361 
   2018         17      157    2,489    5,919     456,753     336,968 
   2019         17      158    2,664    6,571     420,689     296,813 
   2020         18      171    2,582    6,259     489,952     385,017 
  (all)                 749   12,064   29,493   2,103,361   1,588,414 

 

Table 3-3 Overview of self-sampling trips by large FAO area (North Atlantic 27, West-Africa 34 and South Pacific 87). 

 
 
   area    year   nvessels   ntrips    ndays   nhauls       catch     nlength 
------- ------- ---------- -------- -------- -------- ----------- ----------- 
                                                                              
     27    2015          7       34      584    1,360      99,214     104,632 
     27    2016         10       74    1,123    2,851     229,060     121,408 
     27    2017         14       98    1,507    3,470     272,099     197,827 
     27    2018         16      141    2,161    5,048     422,419     274,597 
     27    2019         16      138    2,076    4,780     364,169     212,907 
     27    2020         18      151    2,254    5,213     444,989     330,982 
     27   (all)                 636    9,705   22,722   1,831,950   1,242,353 
                                                                              
     34    2016          3       20      320    1,046      35,277      29,989 
     34    2017          4       14      250      861      31,540      80,705 
     34    2018          4       11      198      635      24,099      57,679 
     34    2019          4       17      503    1,629      44,405      76,226 
     34    2020          4       20      328    1,046      44,963      54,035 
     34   (all)                  82    1,599    5,217     180,284     298,634 
                                                                              
     87    2015          2        9      177      378      28,840       7,299 
     87    2016          1        4       95      169      10,284       6,927 
     87    2017          2       10      273      609      29,652      20,829 
     87    2018          1        5      130      236      10,234       4,692 
     87    2019          1        3       85      162      12,114       7,680 
     87   (all)                  31      760    1,554      91,124      47,427 
                                                                              
  (all)   (all)                 749   12,064   29,493   2,103,358   1,588,414 
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The total catch in PFA self-sampled fisheries for the top five species in each of the large FAO areas 

27, 34 and 87 are illustrated in Figure 3-6 

 

Figure 3-6 Total catch (tonnes) by month and species in PFA self-sampled fisheries, plotted by year and FAO area. 

An annual report on the PFA self-sampling is being produced (Pastoors and Quirijns, 2021a) and 

published on the website. Dedicated reports for specific expert groups are also being generated 

and shared (Pastoors, 2021b; Pastoors, 2021c; Pastoors, 2021a; Pastoors and Quirijns, 2021b; 

Quirijns, 2021).  

https://www.pelagicfish.eu/media/afbeeldingen/PFA%202020_02%20Selfsampling%20report%202015-2019.pdf
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3.2.1 Comparison between self-sampling and traditional co-sampling approach 

3.2.1.1 Comparison for blue whiting sampling 

Blue whiting (Micromesistius poutussou) forms dense spawning aggregations along the 

Hebridean Shelf and Porcupine Bank, west of Scotland and Ireland, starting early spring until May. 

The ICES coordinated international scientific acoustic survey targeting this spawning aggregation 

of the blue whiting provide indices of abundance per age-class, which are an essential input data 

source for the assessment of its stock. The commercial fishing effort overlap with the survey in 

area and time. A first step towards the use of commercial length frequency data for survey index 

calculation is to investigate if there is any difference between survey and commercial length 

frequency data, and understand the origin of potential differences. The length frequency data 

collected by the self-sampling program on PFA vessels during the blue whiting fishing trips was 

compared with the survey measurements with a main focus on the 2017 and 2018. In 2018, from 

different vessel contributed to the data set, only 4 vessels had adequate overlap in space and time 

in 2018 and 2 vessel in 2017. The results indicated that the mean length and the distributions are 

promisingly similar from the two of the vessels contributed to this data set in 2018. In addition, 

the third vessel showed very high similarity when the sampling dates are very close to the survey 

station while geographical distance is below 20 nmi. In 2017, the measurements from the two of 

the vessels had very close similarity to the survey measurements. As further supporting these 

close similarities, the mean length from a single survey samples ( that were focus of the 

comparisons) remained within the 95% confidence interval of the measurements from the 

repeated hauls of PFA vessels in relatively close location. In 2018, one of the vessels contributed 

to the data did not have adequate similarity based on the statistical comparisons, however its 

samples also did not have very close overlap with survey samples in space and time compared to 

the other vessels (Sakinan, 2021) 

 

3.2.1.2 Comparison for Greater argentine sampling 

An ongoing commercial market sampling for the Dutch greater argentine fishery is carried out by 

WMR in collaboration with the pelagic fishing fleet of the Netherlands (i.e. co-sampling). Start of 

this sampling program goes back to year 1990. The aim of this program is to achieve a haul-level 

sampling each year, stratified in area and time within the targeted ICES division. A study was 

carried out comparing the commercial market sampling with the PFA self-sampling. Similarities 

as well as differences were found mostly in a random fashion where the distance or time lag. 

Further effort is needed to scrutinize for flaws or biases in the two datasets. It is also important to 

pinpoint the exact source of such problems, i.e. from which vessel and which sampler (crew 

member) to mitigate future errors and maintain a more robust and trustworthy data delivery 

(Sakinan et al., 2021).  

 

3.2.2 Comparison between self-sampling trips and observer trips 

The pelagic freezer-trawler fleet (PFA) has been carrying out a self-sampling program on the 

freezer-trawler fleet since 2015, within the northeast Atlantic, West Africa and the South Pacific. 
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The pelagic freezer-trawler fisheries are characterized by a high level of sampling being carried 

out for commercial purposes. The self-sampling program expanded on the ongoing sampling 

program by standardizing the sampling methodology and the recording formats. During self-

sampled trips, the crew member will generally take a random sample of around 20 kg from the 

catch of each haul (or the majority of hauls), separate them into the different species and measure 

the length compositions of each of the subsamples. During some of the self-sampled trips, the 

vessel was also joined by a scientific observer. For those trips the species and length compositions 

from the scientific observer have been com-pared to the self-sampling data. 

Within the fishery for jack mackerel in the South Pacific, the PFA self-sampling program has been 

carried out on all trips. The scientific observer program for that fishery is targeted to cover at least 

10% of the effort. Over the years 2015-2019 the analysis has shown that around 42% of the catch 

has been covered by scientific observers. Over these years, 12 trips were covered by both self-

sampling and scientific observes. 

The overall number of length measurements between the self-sampling and observer trips is 

comparable, but self-sampling samples fewer fish per trip but more (all) trips while the observer 

program measures more fish but on fewer trips. Comparisons of the cumulative catch per trip 

show close correspondence between the two sampling programs, as does the species 

compositions. Length compositions per sampled trips and hauls are generally comparable. 

A comparison of the overall length compositions by year derived from all self-sampled trips or 

derived from the raised observer trips, demonstrates that the self-sampling covers a wider part 

of the fishery (season, area) which explains some of the differences between the two data sources. 

Self-sampling provides a substantial improvement in the coverage of the fishery and thereby a 

more realistic length composition to be used in the assessment of jack mackerel. The combination 

of self-sampling and observer trips allows for quality control of both programs while being able 

to assure a wide coverage of the fishing season (Pastoors and Wojcek, 2020) 

 

3.3 Self-sampling from Scottish and PFA pelagic vessels compared 

Comparison of the PFA and SPFA self-sampled catches is progressing. A working document is 

presented in Annex 10. Initial results are highlighting some very interesting findings. For example, 

length distributions of herring samples, where there are shared week and rectangle combinations 

are close in many instances but there are marked differences in some cases. Some initial 

investigations have been undertaken to explore these differences but further work is required to 

determine if explanations or causative factors can be identified. Mackerel and blue whiting length 

distributions more closely match between the two datasets, but again further investigation is 

planned to try and obtain explanations for the instances where differences occur. 
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4 Discussion 

Since the start of the PANDORA project a significant amount has been achieved in terms of 

developing a Scottish pelagic fishery self-sampling programme. Over the course of PANDORA, 

pelagic self-sampling in Scotland has accelerated beyond the ambition for a trial with three 

vessels, to a programme covering the whole fleet. The Scottish self-sampling program is now 

embedded within the fisheries for all three target species, namely, mackerel, herring and blue 

whiting.  

During the project, much work has been undertaken in terms of managing the data chain of 

custody and ensuring data quality.  

Communication between the self-sampling program coordinators and the crew members of the 

participating vessels has been a key feature to the success of the programme. An important 

element of the communication has been the generation of trip reports that are sent to the vessels 

directly after the trips.  

Alongside the development of the Scottish self-sampling programme, the longer-established self-

sampling work undertaken by the Pelagic Freezer Trawler Association has continued to evolve, 

has been extended to the complete freezer-trawler fleet since 2018 and now covers all fisheries, 

for all species in all areas. PANDORA has facilitated opportunities for partnership working and 

knowledge exchange between both groups.   

During the course of PANDORA, personnel from SPFA, UHI, MSS and PFA have participated in a 

number of ICES WGs and Expert Groups where they have promoted the self-sampling data and 

made considerable contributions to the acceleration of the processes required for acceptance and 

incorporation of self-sampling data by ICES. 

4.1.1 Lessons learned 

The following table highlights some of the ‘lessons learned’ during the establishment of the Scot-

tish self-sampling programme. 

Table 4-1 List of key positive attributes and challenges / concerns faced by each partner and how they were (or could be) 
overcome, given as a narrative from the perspective of each partner.  

 Challenges and how they were (or 
could) be overcome 

Things that work well and why 

SPFA Alleviating potential tensions among in-
dustry and science partners – competition 
on sampling and concern regarding expo-
sure of issues and undermining relation-
ship 
Evolution of the receiving systems. Parallel 
journey Nationally and at ICES 
 
 

Buy-in fishers – uptake – comms and 
engagement 
 

UHI Challenge to match the pace of momentum 
with pace of feasibility i.e. important to 
move quickly when there is buy-in from in-
dustry / industry is keen and engaged, but 

Gradual recruitment of vessels was 
beneficial in this respect.  
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need time to establish processes (e.g. es-
tablishing DSA was time consuming pro-
cess) 

MSS   
Vessels Concerns about data confidentiality and 

use of data. 
Initial hopes that self-sampling would be a 
quick fix to perceived problems with as-
sessments 
 

Agreements in place for data sharing 
and use of data. Data anonymised in 
all reports. 
Realisation through comms and that 
self-sampling is a long-term commit-
ment. 

 

 

4.1.2 Maintenance and evolution of the self-sampling and co-sampling programmes 

Industry self-sampling and co-sampling can be used to obtain biological data on commercial 

catches, provided that the sampling design and methods result in data that are representative of 

the catch composition. The Scottish Pelagic Industry Self-sampling Programme offers several 

opportunities in efforts to ensure continuous improvements in the quality of stock assessment 

and ICES advice. In particular: 

• sample coverage can be representative of the spatial distribution of the whole fleet as every 

haul can be sampled  

• sample coverage can be representative of the whole fleet as almost all vessels are involved 

and vessels that land catches overseas will also provide samples 

• samples include direct measurements of both the weight and length of fish, allowing 

monitoring of changes in fish growth 

• co-sampling of frozen samples from selected trips is an efficient and effective way to collect 

age, sex and maturity data 

Data from the self-sampling programme can be used by industry and scientists to quantify 

changes in biology and demographics of the commercially targeted fraction of pelagic fish stocks, 

and to quantify and understand changes in the dynamics of pelagic fisheries. The programme also 

has potential to be further built on for additional sampling and data collection. 

The potential utilisation of a new data source needs to be fully considered. The inclusion of new 

biological data into an existing time series has the potential to cause a shift in the data, which could 

be misinterpreted as a change in the structure of the stock. Prior to the introduction of any new 

data, examination of the resulting effects on estimates will be required. As more data are collected 

through the Scottish Pelagic Industry Self-sampling Programme, additional comparative work will 

be undertaken. Further assurances will also be made to ensure long-term access to the industry 

collected data. 

Following the establishment and development of the self-sampling programme, there is a 

commitment from industry to the continuation of the programme beyond 2021, and support from 

the PANDORA partner organizations to such a continuation. Going forward, the focus is on 

ensuring the continuity of the programme and the data series, with the aim to submit the data for 

use in science and management. Work is ongoing to bring the results to relevant ICES stock 
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assessment working groups, to demonstrate the data that is available, with the objective to 

provide data to ICES for use in stock assessment (see Annex 2).   

In addition to direct engagement with assessment working groups about the application of data, 

it is necessary to continue to work on establishing the quality credentials of the self-sampling 

programme. In this regard, participation as a member of the new ICES WGQuality group is 

important. Specific work arising from the guidance of WGQuality has been the preparation of a 

Data Profiling Assessment (https://www.ices.dk/data/tools/Pages/Data-profiler.aspx) and 

completion of the ICES Template for Commercial Catch Sampling Summary (Annex  9). 

Building on the work carried out so far under PANDORA and the considerations of the potential 

data use, a roadmap detailing the necessary steps and tasks for SPFA, NAFC and MSS to implement 

over the next 3.5 - 4 years is described below (Table 4.2). Note that steps may be undertaken in 

parallel. The overall objective of the roadmap is to outline the workplan necessary to be able to 

provide industry self-sampling data for use in stock assessment by 2025, when a 5-year time 

series of data is available; or before that time in the case where specific elements of the data are 

assessed during a benchmark process to be appropriate for use. 

 
 

 

https://www.ices.dk/data/tools/Pages/Data-profiler.aspx


 
 

This project has received funding from the 
European Union’s Horizon 2020 Framework 
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Table 4-2 Roadmap to providing industry self-sampling data for use in stock assessment. 

Steps required Question addressed Tasks Progress and Documentation 

Step 1. Inform ICES of intent to collect 
advice relevant data (c.f. ICES tech 
guideline 12.05.03-Criteria for the 
use of data in ICES advisory work). 

 1.1 Correspond with ICES Completed 06/12/18 

Step 2. Identify where self-sampling 
data may contribute to data improve-
ments identified in Benchmark Issue 
Lists and or Stock Annexes or agreed 
with assessment working groups for 
mackerel, North Sea herring and blue 
whiting. 

How and where industry self-sam-
pling data may improve quality of as-
sessments? 

2.1 Review benchmark issue lists and 
scheduled timing of benchmarks 

 

• Opportunities identified in SPFA 
Data Collection Strategy (Oct 
2019) 
 
 

2.2 Prepare Working Documents for 
WGWIDE and HAWG describing 
the data opportunities from the 
self-sampling program, any is-
sues/considerations and how 
they will be addressed. 

 

• Working document ‘WD03 Scot-
tish Pelagic Industry Self-Sam-
pling Report FINAL 27.08.21’ pre-
sented to WGWIDE (Aug 2021) 
(Annex 2) 

2.3 Discuss with assessment working 
group chairs to make them 
aware of the roadmap, and to 
seek any feedback from the WGs 
that may have a bearing on the 
plans. 

 

Step 3. Design and document self-
sampling methods and data handling 
procedures. 

What processes and procedures will 
work at sea? 

3.1 Review and update sampling 
manual (review Date May 2021) 

 

• Feasibility study (Mackinson et 
al. 2018) 

• SPFA Data Collection Strategy 
(Oct 2019) 

https://scottishpelagic.co.uk/wp-content/uploads/2019/11/SPFA-Data-Collection-Strategy_Oct19.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2019/11/SPFA-Data-Collection-Strategy_Oct19.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2019/11/SPFA-Data-Collection-Strategy_Oct19.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2019/01/Pelagic-self-sampling_FIS020-report_FINAL.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2019/01/Pelagic-self-sampling_FIS020-report_FINAL.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2019/11/SPFA-Data-Collection-Strategy_Oct19.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2019/11/SPFA-Data-Collection-Strategy_Oct19.pdf
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4To determine the representativity, and hence the utility of the data, its quality should be verifiable.  Comparing industry collected data with existing data 

from national sampling programmes, is required to determine whether it meets, or improves, on the current standards and therefore serves as part of the 

overall quality assessment. Such comparisons can yield new knowledge and highlight issues with either set of data, which should be used to guide 

improvements in data collection that enhance how representative samples are of the true catch composition. 

 

• Self-sampling procedures manual 
v1.1 

• Regular reports: results and data 
to vessels; annual fleet summary 

• Cloud storage and backup for 
data 

3.2 Roll-out keypad to remaining 
vessels. 

 

• 1/3rd of vessels remaining for in-
stallation in 2021 

3.3 Implement Cloud Storage for 
vessel data uploading 

 

• Underway 

3.4 Develop plans toward accred-
ited Quality Assurance of self-
sampling programme  

 

• Outline proposal underway 

• ICES Commercial Catch Sampling 
Summary (Annex 9) 

• ICES Data Profiling Assessment 
(Annex 9) 

Step 4. Evaluate representativity of 
the commercial catch composition4. 

Will the sampling design provide data 
representative of the true catch com-
position? 
 

4.1 Evaluate the design of the self-
sampling programme and its 
methods & procedures for data 
collection and quality control.  

 

• Evaluation report ‘PANDORA 
Self-sampling Pilot: Initial Self-
Evaluation, Internal Report, June 
2020’ (Annex 5). 

4.2 Compare spatial and temporal 
results from self-sampling data 

• Data comparisons results docu-
mented (Annex 8) 

https://scottishpelagic.co.uk/wp-content/uploads/2021/07/Pelagic-Self-sampling-manual-v1.1.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2021/07/Pelagic-Self-sampling-manual-v1.1.pdf
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on fish length and ages (where 
available) with market sample 
data 

 

How will using self-sampled measure-
ments of length and weight affect the 
existing and future input data to 
stock assessment? 
 

4.3 Evaluate and conclude on ap-
plicability of current L-W rela-
tionship and utility of self-sam-
pled measurements. 

• Compare self-sampling data 
on length-weight data for 
mackerel, herring and blue 
whiting with current MSS L-
W relationship used to de-
termine mean weight at age. 

• Assess the effects by re-cal-
culating the 2020 estimates.  

• Consider the implications us-
ing self-sampled L-W data as 
stock assessment input with 
regard to the time series of 
inputs currently used and in 
the future. 

 

4.4 Perform a fresh, chilled (RSW) 
and frozen length difference 
comparison trial. 

• Underway/on-going 
 

What arrangements are needed to 
make random sampling of frozen 
samples routine? 

4.5 Establish a solid operation plan 
for routine industry collection 
of frozen sample for age-read-
ing. 

• CATSAM discussions contribute 
to moving this forward. 

Step 5. Report on utility of self-sam-
pled fish catches. 
 

 5.1 Report on representativity of 
self-sampled fish catches based 
on data comparisons, and in-
cluding comments on reasons 
for differences apparent in any 

• Working document for the ICES 
workshop on Evaluating the util-
ity of industry derived data 
(WKEVUT).  
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of the comparisons, considering 
their implications, identifying 
and shortcomings of the catch 
data and how advising on how 
these might be addressed to 
improve overall quality of the 
data provided to stock assess-
ments. 

• Scientific Paper on data compari-
sons via WKEVUT. 

• PANDORA D1.6 report 

5.2 Scientific publication and PAN-
DORA Report (see 4.1) on the 
development of self-sampling, 
with overview of results. 

• Scientific paper on the develop-
ment of the self-sampling pro-
gramme draft underway. 
 

  5.3 Complete Commercial Catch 
Sampling Template for 
WGQUALITY 

 

Step 6. Ensure access to self-sampled 
data over the long-term. 

What requirements are necessary to 
ensure MSS and ICES have access to 
industry self-sampled data over the 
long-term? 

6.1 Discuss and establish a long-
term data sharing agreement 
between pelagic industry (via 
SPFA) and MSS to ensure conti-
nuity and access to self-sam-
pling data. (Building on existing 
progress and documentation). 

 

• SPFA Data Policy 

• MSS-SPFA-NAFC data sharing 
agreement for PANDORA. 

• Vessel consent forms for sharing 
DCF sampling data 

• Proposal for Science MoU be-
tween SPFA and MSS – agenda 
item for Pelagic Strategy meet-
ing. 

6.2 Test ICES Data Profiling Tool 
with self-sampling information 
(ICES DIG) and report back. 

 

6.3 Engage ICES in early dialogue 
on data licencing arrangements 
so that any potential bottle-
necks might be avoided. 

 

https://scottishpelagic.co.uk/wp-content/uploads/2020/03/Science-Data-Policy-March-2020.pdf


 
 

This project has received funding from the 
European Union’s Horizon 2020 Framework 
Programme for Research and Innovation un-
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4.1.3 Self-sampling in the wider context 

Looking more widely, the establishment of the self-sampling programmes has taken place during 

a period when there is growing momentum for co-management (in the UK, Europe, and interna-

tionally), with opportunities developing for industry initiatives to provide data for science and 

management.  

For self-sampling data to be used, industry and relevant national administrations responsible for 

data submissions will need to commit to working toward this objective. Establishment of science 

partnership Memorandums of Understanding would facilitate this (see discussion in ICES work-

shop on Data Standards and Guidelines report and workshop on Science Industry Initiatives). The 

data will also need to be accepted by ICES, who have committed to developing the tools and pro-

cesses to facilitate the use of industry data. For example, there is work on-going to enable inclu-

sion of industry data to the Regional Database and Estimation System (RDBES), and processes 

being developed within ICES WGQuality for quality assurance and mitigation of possible conflicts 

of interest related to data provision e.g. standardised terminology in documenting sampling pro-

gramme design – for use by science- and industry-led data collection programmes.  

Both the Scottish and PFA self-sampling programmes have had engagement with the ICES com-

munity (e.g. workshops and working groups – refer   

https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37549
https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37549
https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=38006
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Table 2-1) to demonstrate the industry data that is available, and to consider how to incorporate 

industry data into stock assessment. Such engagement is on-going as this work develops, and 

takes into account the need to establish regionally relevant approaches (e.g. CATSAM project). 

Further work will continue on ensuring that industry collected data is of high quality and fit-for-

purpose, to address current and future needs in stock assessment and fisheries research.   
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6 Annex 1 Examples of publicity and news articles. 
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8 Annex 3 - MASTS Conference Abstract 
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9 Annex 4 - World Fisheries Congress Presentation Abstracts 
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Introduction 

The first-phase of the self-sampling pilot (SSP) has been operating for two years, with the second-phase of the 

SSP due to begin in July 2020.  On completion of the SSP, the self-sampling project aims to continue for the 

foreseeable future, with the intention of delivering useful and useable data relevant for stock assessment, 

research and business intelligence.  

One of the obstacles encountered by self-sampling programmes is the perception of some scientists and 

managers that the data may not have been collected in a sufficiently rigorous manner and may be biased (Hoare 

et al. 2011). A survey of concerns expressed by data and advice users regarding the use of data collected by 

fishers found that about 40 % of the concerns could be overcome with some investment in data quality, reliability 

of long-term availability and methodological improvement (Mangi et al. 2018). Therefore, to address concerns, 

self-sampling programmes must ensure that quality assurance and quality control processes adhere to best 

practice guidelines. 

Guidelines for the collection of biological data from commercial catches have been developed by ICES groups 

and workshops, such as the Working Group on Commercial Catches (WGCATCH), the Planning Group on Data 

Needs for Assessment and Advice (PGDATA) and the Workshop on Practical Implementation of Statistically Sound 

Catch Sampling Programmes (WKPICS), as well as the research projects fishPi and fishPi2 aimed at “Strengthening 

regional cooperation in the area of fisheries data collection”. The guidelines developed by these various groups 

are consistent with the principles set out in Regulation (EU) 2017/1004 and the related Implementing decision 

(EU) 2016/1701. Article 5 of the Implementing decision states: Where data are to be collected by sampling, 

Member States shall use statistically sound designs that follow guidelines for good practice provided by the 

Commission, the International Council for the Exploration of the Sea (ICES), STECF or other expert bodies to the 

European Commission. The description of sampling schemes shall include, but not be limited to, the specification 

of the purposes, design, expected execution difficulties (including non–response and refusals), data archiving, 

quality assurance procedures and analysis methods. This description shall also cover the definition of the sampling 

units, sampling frames and their coverage of the target population (including criteria used for coverage), 

stratification schemes and sample selection methods for primary, secondary and lower level sampling units. 

Where quantitative targets can be defined, they may be specified either directly by sample sizes or sampling rates, 

or by the definition of the levels of precision and of confidence to be achieved. For census data, Member States 

shall indicate if all segments are covered, which parts of the total population are missed and how these parts are 

estimated. The quality of sampling data shall be demonstrated using quality indicators related to precision and 

potential for bias, where appropriate. 

This report will evaluate the protocols, quality assurance (QA), quality control (QC) and sampling design 

developed during the first-phase of the SSP in relation to the published guidelines on best practice. Where 

required, recommendations will be made for modifications or additions to the current processes, protocols and 

documentation aimed at improving and assuring the quality of data acquired through the self-sampling scheme.  

The Pelagic Fleet 

Currently, there are a total of 22 vessels in the pelagic fleet, with all but one vessel members of the Scottish 

Pelagic Fishermen's Association (SPFA). The sector’s main fisheries are North-East Atlantic mackerel (Scomber 

scombrus), North Sea, West of Scotland and Atlanto-Scandian herring (Clupea harengus) and Northern blue 

whiting (Micromesistius poutassou). The pelagic fish populations are migratory and are fished seasonally. The 

herring fishing season is usually July - September, mackerel is fished in January and November, and the blue 

whiting fishing season is usually during March/April. Fishing vessels work, using pelagic trawl nets. Schooling 

pelagic fish are targeted through echo sounder traces. Nets are towed until sensors indicate the required tonnage 
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has been caught. Pelagic fish can be caught in mid-water or close to the seabed5.  Fishing trips target single 

species and catch composition tends to be dominated by single species owing to fishing operations on shoaling 

pelagic species. On rare occasions mackerel, herring and horse mackerel are caught in a single haul;  all of which 

is pumped aboard and landed and accounted for with quota. Self-sampling for each of the three targeted species 

follow the same protocols with only minor species-specific modifications. 

Vessels participate in the pelagic self-sampling scheme on a voluntary basis. To date, more than half of the fleet 

participate in the self-sampling programme, with the rest planning to join the scheme in 2020.  

 

Overview of the Self-Sampling Programme 

Length and Weight Self-Sampling Data Collection 

To date, the focus of the SSP has been on refining the sampling processes as well as training and engaging the 

participants, rather than development of the statistical design. Therefore, evaluation of the sampling design as 

applied up to 2019 is premature. However, it is useful to describe the current design of the sampling within a 

framework to aid conceptualisation of future developments.  

Vessel participation in the scheme is voluntary, therefore vessel selection was not random for the 2018 and 2019 

data collection. The scheme currently aims to sample all trips and all hauls with a random sample of fish collected 

from each haul. 

During each pelagic fishing trip vessels target a single species, with minimal bycatch, therefore data are 

exclusively collected for the targeted species for all hauls within a trip.  

It is expected that from 2020 all vessels will participate in the scheme, therefore when all the pelagic vessels are 

involved in the process, the sampling frame will include the full list of Scottish pelagic vessels. At this point, it 

would be possible to choose between either a census of trips and vessels, or move to a statistical probability 

based design. In a probability design the hierarchy of sampling unit would be either Vessel, Trip, Haul or Trip, 

Haul, or even Haul (as with the Norwegian herring lottery).  

Sampling Protocols  

Length-weight data are collected from all hauls following the same protocol, with species specific variations in 

sample size and resolution of length measurement (Table 1).  

To ensure sampling is distributed across the haul catch, a part filled basket of fish is taken at the start, middle 

and end of the pumping process. For length-weight sampling, the three combined part-filled baskets comprise 

the total haul sample. After normal fishing operations have finished all fish in the sample are measured and 

weighed.  

Data collection methods are detailed in protocol documents ‘Mackerel length sampling_SPFA’ (Appendix 1),  

‘Herring length sampling_SPFA’ (Appendix 2) and ‘Blue whiting length sampling_SPFA’ (Appendix 3). 

 

 

 
5 https://www2.gov.scot/Topics/marine/marine-environment/species/fish/pelagic    

https://www2.gov.scot/Topics/marine/marine-environment/species/fish/pelagic
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Table 1. Approximate total sample size and measurement resolutions for length-weight and otolith 

sampling.  

Species Approximate total sample 

size for  

length-weight sampling 

Length 

resolution 

(nearest, 

lowest 

cm) 

Weight 

resolution 

(g) 

Approximate 

total sample 

size for otolith 

sampling 

(factory 

carton) 

 

(no. x part-

filled basket 

size) 

(kg) (no. 

fish)    

Herring 
3 x 1/3 

25–

30 
100 0.5 1 1 

Mackerel 
3 x 1/2 * 

40-

45 
100 1 1 1 

Blue whi-

ting 
3 x 1/10 15 100 1 1 n/a 

*The original instruction for a part-filled basket of size ‘just under 2/3rd ‘ was later revised to a ½ part filled basket size, 

as this was considered a clearer instruction and aligned with minimum sample sizes. Full details on sampling methods 

are described in: Self-sampling manual v1.1 section 2.1.2. (Appendix 4), Mackerel length sampling_SPFA (Appendix 1) , 

Herring length sampling_SPFA (Appendix 2) and ‘Blue whiting length sampling_SPFA’ (Appendix 3). 

 

Determining Length-Weight Sample Sizes 

The calculation of sample sizes aimed to balance the provision of biologically meaningful information (e.g. length 

distribution) with sampling efficiency (i.e. not sampling to many or too few fish). In addition to the sample size, 

a ‘lower limit’ sample number was also calculated to guide data managers in their review of vessel data during 

data processing.  

For herring, a sample size per haul of 3 x 1/3rd part-filled baskets (Table 1), was trialled for the first season of self-

sampling. This target sample size was found to be manageable for fishers to achieve. Data collected during the 

first season were then used to establish the ‘lower limit’ sample number following the approach of Gerritsen and 

McGrath (2007). For length-frequency distributions, Gerritsen and McGrath (2007) recommend minimum 

sample sizes should be 10 times the number of length categories, as a rule of thumb. Using the length frequency 

distribution from the first season of herring self-sampling data, the full range of 1 cm length categories was 

determined, as well as a ‘reduced range’ which included the length categories included within the upper and 

lower quartiles (75th and 25th percentiles) of the length frequency distribution, omitting length categories 

outlying these limits. The rule of thumb was applied to the reduced range to establish the ‘lower limit’. 

The same process for establishing a lower limit sample size for herring was applied to the data collected during 

the first season of mackerel and blue whiting self-sampling.  
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Full details on sample size calculations are described in: ‘All_Sample Size_Methods.pdf’ (Appendix 4). 

Recording Data 

Information is recorded for each haul, including any un-sampled hauls with the reason recorded. Haul details 

include date, time, location as well as other operational and environmental parameters.  

During sampling the crew record length and weight data for the species being sampled as well as the vessel 

name, date and haul number. Length-weight data can be recorded in two ways: either manually (first on the 

waterproof recording sheet, then entered into the electronic data entry sheet), or automatically using a rugged 

electronic keypad paired with weighing scales. At the time of writing, this automated system is in use on one 

vessel, with plans to offer it to all participating vessels later in 2020. 

All data are entered into an electronic data entry sheet which has in-built data checking features to minimise 

errors during data entry. Allowable ranges for length and weight values are pre-set to avoid errors. Length-weight 

statistics and plots are automatically generated serving as immediate visual data checks.  

Full details on recording data are described in: Self-sampling manual v1.1 section 2.2. (Appendix 4).  

 

Frozen Fish Samples for Otolith Sampling 

The PANDORA project has also developed a pilot sampling scheme for self-sampling vessels to collect fish 

samples to be frozen for subsequent biological sampling and otolith collection. This scheme follows a similar 

protocol to the Norwegian “herring lottery” (Håkon Otterå, IMR, 1 July 2019) and trials both a random selection 

of a trip from the fleet and the practicalities of selecting, storing and transporting frozen samples of fish.  

The collection of frozen samples for otolith sampling has been trialled in the mackerel fishery in Q4 2019 & Q1 

2020, across several vessels to gauge the most effective sampling methodology. A refined methodology was used 

in the second season compared to the first season. The collection of frozen blue whiting samples has not yet 

been trialled because the fishery principally operates out of Irish ports, complicating the logistics of transporting 

samples. However, the feasibility of including blue whiting into the otolith sampling scheme is being investigated. 

The collection of frozen herring samples will be trialled in 2020, continuing with the protocol used for mackerel. 

Simple random sampling is used to select trips from which frozen samples are collected, with every trip given a 

50% chance of selection. Trip selection is conducted randomly using a ‘coin-toss’ for each scheduled trip on the 

day of departure. For each selected trip, frozen samples are collected for each haul. 

When a trip is selected for collecting a frozen sample, one part-filled basket of whole fish is collected from the 

middle of each haul of the selected trip. Each haul sample is boxed in a factory carton, labelled and frozen, ready 

to be transported to the Marine Scotland or NAFC laboratory for subsequent otolith extraction, andanalysis by 

MSS trained otolith readers. 

A sample size of a factory carton of fish per haul was trialled during the SSP. This quality was considered practical 

for freezing, storing and further transportation. It is anticipated that sample sizes will be reviewed after the initial 

trial. 

Full details on collecting frozen fish samples can be found in: ‘Self-sampling_Otolith sample collection - 

MAC_v1.2’ (Appendix 6), ‘Self-sampling_Otolith sample collection - HER_v1.2’ (Appendix (7) and Self-sampling 

manual v1.1 section 2.1.3. (Appendix 4) 
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Quality Assurance and Quality Control Procedures  

Training 

At the start of the programme, two training sessions were provided to the skippers and crew of the participating 

vessels. Training has since been provided by scientists on board the vessels. The training aims to give a broad 

understanding of the self-sampling programme, covering sampling protocols as well as the providing information 

on why the sampling is being carried out and how the data will be subsequently used. 

Full details on training are described in: Self-sampling manual v1.1 section 3. (Appendix 4). No subsequent 

training is currently described. 

 

Data Handling 

The data handling processes are documented in a Chain of Custody which describes the flow of data entry, 

checking and storage. The full chain of custody document is available in: SS data CoC - For data 

manager_custodian (Appendix 8).  

 

Quality Checking 

At the end of each fishing season, vessels email their data files to the data manager. The data manager 

undertakes the data checking and quality control. The data quality checks include (i) ensuring that information 

matches between the length-weight and haul files so that information can be connected, (ii) checking for missing 

information, and (iii) checking that information is formatted correctly to be read in by data processing scripts. 

The data manager then checks the ‘validity’ of each sample, communicating with the vessel to resolve any issues. 

Under several conditions, a sample may be considered ‘invalid’; (i) if there is no haul information associated with 

a sample or vice versa (‘N_HlM’ or ‘N_BioM’), (ii) if the sample size was too small (‘N_SS’), or (iii) other sampling 

issues (‘N_Ot’) such as fish being incorrectly measured.  

Full details are contained in SS data checking.pdf (Appendix 9). 

 

Reporting of Self-Sampling Results 

After a fishing season’s data have been checked and processed, each participating vessel receives a copy of their 

own data as well as a dedicated vessel report containing haul location, average length and weight per haul, length 

and weight distributions, length-weight relationship, and a comparison between the vessel’s average weight and 

average weight of fish in the sample. Details are contained in Self-sampling manual v1.1 section 5. (Appendix 4) 

In addition to these individual reports, each vessel receives a multi-year report for each sampled species 

containing an analysis of collected data from all participating vessels with their details anonymised. These multi-

year reports contain a summary of sampling effort, the location and timing of all hauls indicating sample validity, 

mean weight and length with confidence intervals overall and per vessel, annual length-weight relationship plots, 

and daily average weight plots. 
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Participation in the Self-sampling Programme 

In 2018, the first year of the pilot study, 7 vessels (32 % of the total number of vessels) participated in the herring 

and mackerel self-sampling scheme (Table 2). In 2019, 7 vessels contributed to mackerel and 5 vessels to the 

herring self-sampling. The numbers of vessels available for self-sampling can fluctuate between years/seasons 

due to rebuilds/repairs. An increase in participation in the project is anticipated for 2020. 

Table 2. Participation of Scottish pelagic vessels in the self-sampling programme in 2018 and 2019.  

Year Total 
vessels 

Vessels available 
for self-sampling 

Vessels 
participating: 
herring 

Vessels 
participating: 
mackerel 

Vessels 
participating: 
blue whiting 

2018 22 22 7  (Nov) 7 No sampling  

2019 22 22 5 (Jan) 7 

(Nov) 7 

1 

2020 22 22 18* (Jan) 14* 

(Nov) 18-20* 

6* 

Projected number of participating vessels  

 

Volume of Samples 

In 2018 only 2 Herring hauls were rejected due to data quality issues, and no hauls were rejected in 2019. For 

mackerel, a greater number of hauls were rejected for data quality issues, although this reduced from 10 in 2018 

to 7 in 2019 (Table 3).  

 

Table 3. Volume of biological samples collected by the self-sampling programme in 2018 and 2019. 

Species Year 
(Season) 

Vessels Total 
trips 

Total 
recorded 
hauls 

Total 
sampled 
hauls 

Accepted 
sampled 
hauls 

Rejected 
sampled 
hauls 

Number 
of fish 
sampled 

Herring 2018 (Jul-Sept) 7 4
3 

88 75 73 2 7,882 

Herring 2019 (Jul-Sept) 5 1
4 

31 30 30 0 3,640 

 Total  5
7 

119 105 103 2 11,522 

Mackerel 2018 (Oct/Nov) 7 3
3 

64 62 53 10 6,165 

Mackerel 2019 (Oct/Nov) 7 2
2 

47 46 39 7 4,191 

 Total  5
5 

111 108 92 17 10,356 

 

Summary Statistics for Weight and Length 
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The multi-year reports for herring and mackerel show the mean length and weight calculated for the first two 

years of the project and the relative standard error (RSE) 6  for these have been calculated (Table 4). The 

equivalent summary statistics for the MSS on-shore sampling have also been calculated (Table 5). Comparative 

RSE values for mean length and mean weight are lower for SSP than for MSS  indicating a good level of precision 

for these measures, although fewer vessels were sampled by SSP than MSS. 

 

Table 4. Herring and mackerel mean length and mean weight data from the self-sampling pilot in 2018 and 2019, 

with relative standard error (RSE). 

Species Year 
(season) 

No. 
vessels 

No. 
trips 

No. 
hauls 

No. 
fish 

Mean length  
(95% CI) (RSE) 

Mean weight  
(95% CI) (RSE) 

Herring 2018 (Jul-Sept) 7 43 73 7,882 28.6 (28.55-28.63) 
(RSE 0.07) 

229 (227.5-229.5) 
(RSE 0.22) 

Herring 2019 (Jul-Sept) 5 14 30 3,640 28.6 (28.54-28.65) 
(RSE 0.10) 

228 (226.2-229.1) 
(RSE 0.32) 

Mackerel 2018 (Oct-Nov) 7 33 53 6,165  34.8 (34.77-34.89) 
(RSE 0.09) 

400 (398.3-402.7) 
(RSE 0.28) 

Mackerel 2019 (Oct-Nov) 7 22 39 4,191 35.5 (35.41-35.55) 
(RSE 0.10) 

439 (436.1-441.5) 
(RSE 0.31) 

 

Table 5. Herring and mackerel mean length and mean weight data from MSS on-shore sampling in 2018 and 

2019, with relative standard error (RSE). 

Species Year 
(season) 

No. 
vessels 

No. 
trips 

No. 
fish 

Mean length  
(95% CI) (RSE) 

Mean weight * 
(95% CI) (RSE) 

Herring 2018 (Jul-Sept) 12 28 4,372 28.3 (28.24-28.36) 
(RSE 0.11) 

205 (204.1-206.7)  
(RSE 0.34) 

Herring 2019 (Jul-Sept) 13 23 3,258 29.0 (28.92-29.08) 
(RSE 0.14) 

217 (215.5-218.9) 
(RSE 0.39) 

Mackerel 2018 (Oct-Nov) 9 15 1,797 35.1 (34.98-35.22) 
(RSE 0.17) 

393 (388.6-396.8)  
(RSE 0.53) 

Mackerel 2019 (Oct-Nov) 8 9 1,078 35.9 (35.76-36.04) 
(RSE 0.19) 

428 (423.1-433.5)  
(RSE 0.62) 

calculated from length-weight relationships 

 

Evaluating the self-sampling programme 

Sampling Design 

To be effective, a sampling programme must collect data that are statistically robust. As the sampling design of 

the SSP is developed, the target population, primary sampling units, sampling frame, stratification, selection 

method and sampling effort will need to be described and justified, e.g.: 

Target Population: The whole pelagic fleet 

 
6 Relative Standard Error calculation: SE = (CIup – CILo)/2)/1.96 

RSE = SE/mean * 100     
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Primary Sampling Units (PSUs): This could be either Vessel, Trip, Haul or Trip, Haul, or even Haul (as with the 

Norwegian herring lottery). 

Sampling Frame (list of non-overlapping PSUs): Full representation of the fishing fleet is key to any sampling 

programme. Representative fleet sampling can be achieved either by sampling all vessels or by random selection 

of vessels from a representative sampling frame. Voluntary vessel participation is representative when it includes 

the whole fleet, which is anticipated for 2020 and beyond.  

For transparency, documentation should be explicit about how large the excluded part of the target population 

is , e.g. number of non-participating vessels or percentage of landings excluded from sampling. 

Stratification: Consideration should be given to stratification of the sampling frame, e.g. if different gears are 

used by the fleet then consideration of the proportional sampling of these gears should be made. However, over-

stratification can result in too few PSUs per strata and an increased risk of bias.  

Selection Method: The selection methodology should be documented. If random selection of sampling units is 

introduced into the self-sampling programme, it is recommended that the probability of selection is proportional, 

e.g. random draw of vessels is proportional to the number of trips. For random selection, as an assurance of the 

independence of the process, it is important to indicate who performs the selections. 

Sampling effort: In a stratified random sampling design, the sampling effort (sampled units per stratum) can be 

optimised to balance precision and bias with resources available. 

 

The principal steps in the implementation of a sampling design are outlined in the fishPi report (fishPi 2016) and 

references therein. Further guidelines for best practice in documenting sampling design are given in the WKPICS 

2 ICES report (ICES 2013; Appendix 10). 

 

Sample Sizes 

Recommendations for adequate sample sizes to estimate fish length vary, and are dependent on the type of 

length analysis required, as well as the characteristics of the fish population. Analyses that convey fewer details 

require fewer samples, as do smaller species with simpler length statistics. Miranda (2007) advised a sample size 

of 375 - 1200 fish for 1 cm length-frequency histograms and 75 – 160 fish for mean length calculations. While for 

small bodied fishes, Schultz et al. (2016) found a sample size of 40 – 130 fish was required to describe length 

frequency, with 100 individuals needed for 0.5 cm length intervals. The rule of thumb advocated by Gerritsen 

and McGrath (2007) recommends a sample size of 10 fish per length category. The self-sampling target sample 

size of ca. 100 fish meets the rule of thumb for blue whiting when applying the interquartile range of 1 cm length 

categories. The interquartile range of 1 cm length categories of mackerel is greater than 10, but is within range. 

Herring is measured at 0.5 cm length intervals and so does not meet the rule of thumb. However, it should be 

noted that these sample sizes are applied to single hauls, while MSS on-shore sampling samples at trip rather 

than haul level. Based on the volume of self-sampling for 2018 – 2019 (Table 3) an average of 2 hauls are sampled 

per trip, collecting approximately 200 fish per trip. At trip level, self-sampling sample size is comparable to the 

resulting average MSS on-shore sample size of 140 fish. Although a sample size of 200 fish is below Miranda’s 

(2007) recommended 375 fish, it is noted that this figure may be lower for shorter length distributions. At trip 

level, self-sampling sample sizes for blue whiting and mackerel exceed the ranges advised by Gerritsen and 

McGrath (2007) and Schultz et al. (2016), and are within range for herring for which length is assessed at 0.5 cm 

intervals. 
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Quality Checks 

The quality checks carried out on the SSP data are well documented in the self-sampling manual. These include 

procedures for outlier detection, range checks, data error and missing data. Table 6 outlines the quality checks 

that are currently carried out, as well as quality checks that could be carried out, based on reference to the ICES 

WKPICS3 REPORT 2013 – section 2.4.2 Examples of diagnostic methods (ICES 2013) which provides advice for 

appropriate data quality indicators. For reference, documentation of QC checks carried out on pelagic data by 

MSS can be found in appendix 11. 

Missing data affects data quality and can introduce bias, so it is important to record all trips as well as hauls in 

which data are not collected. As the SSP expects sampling data from all trips undertaken by the participating 

vessels, there should be a check that all trips have been included, with any excluded trips reported. When random 

selection is applied to vessels or trips then non-response and refusal rates will need to be recorded.     

 

Table 6. Quality checks, diagnostic procedures and actions that are carried out as documented by the SSP 

protocols, with additional procedures and actions that could be included (italics), based on QA/QC best practice 

guidelines (ICES 2013) .  

Quality check SSP Diagnostic Procedure Action 

Check information 

links between haul and 

biological data match 

Y Links between haul and biological data 

checked  

Vessels contacted for 

clarification/correction 

Check for missing data Y 

 

 

 

 

 

 

 

Check haul data available for biological data 

Check biological data available for haul data 

Check all required data has been entered 

Missing hauls recorded, with a reason 

provided 

 

Vessels contacted for 

clarification/correction 

 

Check information is 

formatted correctly to 

be read in by data 

processing scripts 

Y Format of data checked Format corrected and blank 

cells entered as NA 

Check haul data  

- dates / total weight  

? Vessels report trips/hauls that have not 

been sampled. 

Access to an independent 

inventory of vessel trips 

would be enable vessel 

activity and metadata to be 

checked 

Check for outliers and 

ranges in the biological 

data  

 

 

 

 

The excel spreadsheet for entering biological 

data visualises the entered data. This can be 

checked by the sampler as well as the data 

manager: 

Data samplers can identify 

and correct incorrectly 

entered data. 
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Y 

N 

Y 

 

 

length vs. weight relationship 

average, min, max values 

length frequency distribution 

weight frequency distribution 

visual length data check 

visual weight data check 

 

Undertaken at: 

at haul level 

trip level 

- vessel level 

Data managers flag 

potentially incorrect data 

and contact vessels for 

clarification/correction. 

In the documentation, there 

is room to be more explicit 

about what visual checks are 

made e.g. Is there a check 

that the  distributions are 

plausible (normal / 

multimodal?), without 

abrupt starts or ends, 

outliers, or large gaps 

between length intervals. … 

And what action would 

follow for persistent data 

quality issues (if vessels 

indicated no correction 

required) e.g. persistent data 

quality issues for a 

vessel/trip could trigger data 

quality flag and/or further 

guidance/training for the 

vessel samplers    

 

Check for data validity  Lacking both haul and LW info  

Sample size too small  

Fish measure incorrect e.g. measurements 

at incorrect length intervals (Does this also 

refer to outliers/out of range?) 

- Other  

Labelled ‘N_HlM’ or 

‘N_BioM’ 

Labelled ‘N_SS’ 

 

 

 

 

Labelled ‘N_Ot’. If reason is 

‘other’, details provided in 

the ‘Check_comment’ 

column 

 

Quality Assurance  

Based on the principles developed in the European Statistical Standard and its Standard for Quality Reports 

Structure (release 2, December 2014), PGDATA (ICES 2018a) developed a QAF for collection and processing of 

data needed for assessment and advice, i.e. issued from scientific surveys, commercial and recreational catches 

and exploited species. From the perspective of the SSP, these principles serve to highlight the key areas to be 

addressed in meeting the quality assurances required of stock assessments.  Although not all directly relevant to 

the SSP, the principles are:  

1. Sound methodology  
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a.   Guidelines and good practises for data collection  

2. Appropriate statistical procedure  

a. Guidelines and good practises for data processing  

b. Tools and software available  

3. Relevance  

a. Data calls detailing the demand for data and quality based on end-user needs  

b. Communication with end-users to ensure a feedback on data issues  

c. Database on stock information for a 2-way communication between data collectors and end-users  

d. Data Compilation Workshops  

4. Accuracy and reliability  

a. Review of sampling design and estimation procedures 

b. Quality indicators  

5. Timeliness and punctuality  

a. Data calls include a timeline for providing data and data has a fixed timeline for being processed  

6. Coherence and comparability  

a. Otoliths exchange and maturity agreements  

b. Survey intercalibration  

c. Reference tables (ICES vocabularies)  

7. Accessibility and clarity  

a. Storage facilities (DATRAS, RDBES, InterCatch, SmartDots)  

b. Repository and library  

c. Documentation (SISP, CRR, SOP, …)  

d. Transparent Assessment Framework  

e. Web services  

f. Data publication (DOI) 

 

Compliance with protocols  

There are a number of steps that can be taken to ensure continued adherence to sampling procedure over time, 

these include: 

Clear and easily accessible documentation of protocols  

Reinforcement of training 

Use of tools and software to help simplify compliance 

Documentation of protocols within the SSP are very clear and well-illustrated, which will likely aid their 

comprehension and observance.  

Although no additional training events take place, a start of season email is sent which reinforces key points in 

sampling practices. Communication with vessels is generally an ongoing process throughout the year, so, email/ 

Whatsapp communication is used to promptly communicate any errors that are detected in the data collection 

procedure (e.g. using an older copy of a sampling sheet). The annual meeting is also another point of contact for 

highlighting problems and providing positive feedback on things that have been carried out well.  

The planned installation of the data entry keypads in 2020 combined with a web interface may act to simplify 

the data recording process and will reduce the likelihood of errors occurring through manual data entry.   

 

Reporting of  sampling scheme performance  
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Quality assurance reporting can be used to document the data quality performance of a sampling scheme. 

WKPICS (ICES 2013) recommended QA reports include a description of the sampling scheme as well as a number 

of quality indicators (QIs) to measure the performance of a sampling scheme. WGCATCH (ICES 2018b) further 

developed these QIs for sampling programmes to evaluate precision and aspects of bias relating to design and 

implementation; these include: 

QI type 1: Reporting of the target and sampled populations, i.e. (i) the number of unique vessels in the total 

population, study population and realised samples, and (ii) the number of trips in the total population and study 

population relative to planned numbers of samples and the realised number of samples.  

QI type 2: Non–response rates – i.e. The number of vessels/trips/hauls that were not sampled. 

QI type 3: “Goodness of fit” – i.e. how well the distribution and intensity of sampling matches the spatio-temporal 

distribution of fishing activities and catches by fleet stratum. However, it should be noted that random sampling, 

by its nature, may not be fully representative of the fishing activity distribution over the course of  a single year 

due to random variation; data from multiple years will be more representative. 

QI type 4: Precision of estimates, including relative standard error (RSE), coefficient of variation of the mean (CV) 

and effective sample sizes (EES).  

Although the current SSP multi-year reports do already contain some of the information solicited by these QIs, 

there may be scope to produce an expanded version of the multi-annual report (overview report) which 

integrated further information and documentation of data quality performance.    

 

Quality Assurance Documentation 

A number of steps are taken to assure the quality of the data collected by the SSP regarding sampling design, 

sampling routines, quality checks and data storage. Documentation of these steps forms part of the quality 

assurance process.  Article 5 of the Commission Implementing Decision (EU) 2016/1701 of 19 August 2016 states 

that national work plans are required to describe their quality assurance and quality control frameworks in ‘Table 

5a’ of publicly available documents. An example of ‘Table 5a’ headings can be used to assess the quality 

assurance of the SSP in terms of DCF documentation (Table 7). However, it should be noted that the table 5a 

headings are not exhaustive e.g. do not mention the documentation of protocols. 

 

Table 7.  ‘Table 5a’ headings from the Quality assurance framework for biological data of the DCF national work 

plan applied to the self-sampling pilot. It should be noted that the table headings are not exhaustive e.g. 

protocols is not included.  
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Sampling design Is the sampling design documented? 

No, the SSP sampling design is in development, so not yet documented 

Where can documentation on sampling design be found?  

NA 

Sampling implementation Are non-responses and refusals recorded? 

As vessels currently volunteer to participate in the sampling, refusals by vessel 

is not currently applicable.  

However, under the current sampling design trips and hauls that are not 

sampled by the participating vessels should be recorded with a reason.  

Data capture Are quality checks to validate detailed data documented? 

Yes 

Where can documentation on quality checks for data capture be found? 

PANDORA dropbox 

Data Storage In which national database are data stored? 

Cloud storage with permissions controlled access and backup safeguards. 

In which international database(s) are data stored? 

NA 
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Data processing Are processes to evaluate data accuracy (bias and precision) documented? 

To be developed 

Where can documentation on processes to evaluate accuracy be found?  

Are the editing and imputation methods documented? 

Where can documentation on editing and imputation be found?  

 

Recommended Actions 

• Development and documentation of the sampling design 

• Consider creating an expanded version of the multi-annual report to include QIs of precision and 

bias 

• Consider further ‘training reinforcement’ of samplers to ensure continued good sampling practice 

• Consider whether data should be delivered to the data manager more frequently (after each trip?) 

rather than at the end of the season. This would enable the rectification of any repeated errors in 

following sampling protocols by samplers before the end of the season.  

• Additional quality checks: 

- Check for outliers and ranges in the biological data at trip level 
- If possible, cross-check sample metadata with an independent inventory of trips 
- Reporting of missing trips 

• List of recommended additional information to be added to the SS documentation 

- Total number of vessels in the pelagic fleet 
- Range of gears used by the fleet 
- Clarification that the participating vessels target all three target species 
- Clarification that single species are sampled per trip 
- Clarification that no sampling of bycatch is undertaken 
- Clarification that all trips (as well as all hauls per trip) are sampled 
- The people/organisation(s) providing training 
- How many member of the crew of a vessels are trained? Per trip? Are data still collected 

if the appointed/trained sampler is unable to carry out the sampling? 
- Clarification of how the ‘coin-toss’ is implemented. Who does this, someone independent? 

How is it carried out? How are trips identified? Documentation of the coin-tosses that have 
been undertaken with any non-responses. 

- Documentation of the visual checks and subsequent actions carried out as part of the QC 
procedures 

- Clearer description of the content of the multi-year reports in the self-sampling manual. 

• There is some confusion over which vessels have been sampled for each species and how many 

unique vessels have been sampled over multiple years. This could be shown as an anonymised 

timeline of each vessel’s participation. 
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Appendix 7. Self-sampling_Otolith sample collection - HER_v1.2 
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Appendix 9. SS data checking 

Appendix 10. Guidelines of best practice in catch sampling schemes from WKPICS 2  

Appendix 11. MSS Protocol: Data checks & sampling data summaries for pelagic species (in review) 
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Appendix 1. Mackerel length sampling_SPFA 
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Appendix 2. Herring length sampling_SPFA 
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Appendix 3. Blue whiting length sampling_SPFA 
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Appendix 4. Self-sampling manual v1.1 

 

 

NB: First page shown, full document can be accessed here: 

https://scottishpelagic.co.uk/pelagic-self-sampling/   

https://scottishpelagic.co.uk/pelagic-self-sampling/
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Appendix 5. All_Sample Size_Methods 

 

NB: first page shown  
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Appendix 6. Self-sampling_Otolith sample collection - MAC_v1.2 
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Appendix 7. Self-sampling_Otolith sample collection - HER_v1.2 
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Appendix 8. SS data CoC - For data manager_custodian 
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Appendix 9. SS data checking 
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Appendix 10. Guidelines of best practice in catch sampling schemes from the WKPICS 2 ICES report 

(ICES, 2013) 
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Appendix 11. MSS Protocol: Data checks & sampling data summaries for pelagic species (in review) 

with names and email addresses redacted 

 

Protocol: Data checks & sampling data summaries for pelagic species (in review) 

Updated by Helen Holah 17/12/2018. 

1. Overview 

This document outlines the protocols involved in carrying out the data checks on pelagic landings and sampling 

data for in preparation for submission to ICES working group data calls. The following species are reported by 

Marine Scotland Science. It is recommended to carry out data checks quarterly as soon as data becomes 

available. 

Table 1 

 Common Name Scientific Name FIN Species Code FMD Species Code 

Mackerel Scomber scombrus MAC MAC 

Herring Clupea harengus HER HER 

Horse mackerel (Scad, Atlantic) Trachurus trachurus HOM HMA 

Boarfish Capros aper BOC BFI  

Blue whiting Micromesistius poutassou WHB BWH 

Sprat Sprattus sprattus SPR SPR 

Pilchards Sardina pilchardus PIL PIL 

Argentines Argentina spp. ARG ARG 
*during 2017 data storage transitioned from the FIN database to COMPASS and iFish. The species codes remain consistent with FIN. 

2. Extracting sampling data 

If carrying out these checks within a couple of months of the reporting time period, find out from whoever is 

responsible for entering the pelagic market sampling data and ascertain if the data has been entered into FMD 

(MSS sampling team coordinated by Lynette Ritchie (lynette.ritchie@gov.scot)). Also find out where the market 

sampling sheets are kept (with Lynette Ritchie in room C-206). For each trip there will be one sheet for length 

frequencies and one sheet for biological information (length, sex, maturity, age) which is carried out on a subset 

of the measured fish. Otoliths are taken on this sub-sample and are later read at the laboratory to estimate the 

age of the fish by Jane Mills (jane.mills@gov.scot). 

Data is entered into the FMD fisheries data base and is accessed using Business Objects at 

http://s0131a:8080/BOE/BI/  (only available on the Scots Network). Contact the Marine Scotland Science IT team 

to gain access to Business Objects, the current contact is (insert name). Data is entered by samplers into FMD at 

a different location (http://saltire/orgspaces/Marine-Scotland-Directorate/IT/all/Pages/System-Info.aspx), 

access to this side of FMD is restricted and is controlled by Liz Clarke (liz.clarke@gov.scot). 

Business objects allows you to extract various data on landings with specified filters using what are known as 

‘queries’. Pre-set queries have already been set up for the standard data checks that can be accessed via the 

“FMD User Reports” folder. To find this folder select the “Documents” tab then select the “Folders” tab and 

select “Public folders”. 

There are four queries that are required, these are; 

mailto:lynette.ritchie@gov.scot
mailto:jane.mills@gov.scot
http://s0131a:8080/BOE/BI/
http://saltire/orgspaces/Marine-Scotland-Directorate/IT/all/Pages/System-Info.aspx
mailto:liz.clarke@gov.scot


105 
 

1) “Pelagic sampling – trips landings and weight sampled”  

2) “Pelagic sampling – number of fish aged” 

3) “Pelagic sampling – length frequency” 

4) “Pelagic sampling – age, sex, maturity” 

Opening the queries 

To open the query, select the “Documents” tab (Figure 1) found on the opening homepage, access the Pelagics 

folder and right-click on the query and select modify.  

Figure 1

 

Editing the queries 

To edit a query, first select the “Design” tab (Figure 2) then the “Data Access” tab and then click “Edit”. For each 

of the four queries you will need to change the “Date Landed-Year” query filter to year of analysis (i.e. 2018 data 

call submission = 2017 data) and check correct species in “Species Code” query filter, the default setting should 

be all 8 pelagic species listed in Table 1 above. 

Figure 2 
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Exporting the queries 

After running the edited query save it (Figure 3) and return to the “Homepage”, click on the query you have 

edited (Figure 4). You can then export the query as an Excel 2007 file (Figure 5) which you can save and print to 

perform checks. If you export as excel files you will need to open them delete the first 3 rows and then save them 

as a csv (Comma delimited) file of the same name. The save name format for the query excel and csv sheets is 

YY_MM_DD All species YYYY – name of query e.g. 19_07_24 All species 2019 – age, sex, maturity . 

Figure 3

 

FFig
Fig

F

Fig

Figu
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Figure 4

Figure 5

 

 

 

3. Extracting commercial data (IF using FIN for pre 2017 landings) 

Sampling data is checked against landings data. Landings data can be found via the FIN database on Oracle 

Discoverer (http://infraprod.scotland.gov.uk:7777/sso/pages/login.jsp). Currently there are issues accessing FIN, 

if you have an existing log in you should visit the above link, click cancel where it prompts you to login, then click 

Enter Here on the following page, then copy (http://eradapp.scotland.gov.ulc:7777/discover/plus) into the URL 

http://infraprod.scotland.gov.uk:7777/sso/pages/login.jsp
http://eradapp.scotland.gov.ulc:7777/discover/plus
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and hit return. If you don’t have a log in this issue may be more complicated, the current contact (2018) at Marine 

Scotland Compliance IT team is Allan Hildreth (allan.hildreth@gov.scot)  

When you are into FIN you will be prompted to either open an existing workbook or create a new workbook, 

select “Open an existing workbook’ and click Browse. Searing in the Name contains tab for ‘Susan’ you should 

find the two pre-set queries, these are; 

1) Susan L – Herring Abroad.DIS – Pelagic landings of Scottish vessels landed abroad. 

2) Susan L – Herring Scotland.DIS – Pelagic landings of UK vessels landed into Scotland. 

Editing the queries 

With each of the queries you should click on the Conditions tab and change the Date of Landing to be between 

01-JAN and 31-DEC of the year of data being analysed and again check the species in Species Code is inclusive of 

all species in Table 1. The queries will automatically repopulate with your edits, then export the returned data 

by clicking the Export to Excel icon.  

4. Extracting commercial data (IF using COMPASS for post 2016 landings) 

From mid-way through 2017 catch data was stored in COMPASS rather than FIN, access to COMPASS at MSS is 

limited and usually an extraction must be requested. It is therefore easier to work with the iFish extractions 

stored here “FISHERIES/Catch_Data/iFish Extraction (sose0014f\data)” these are typically extracted as quarterly 

files, if you have any queries concerning iFish data Tom Reilly (Thomas.Reilly@gov.scot) is the point of contact 

(2019). Create a folder for the data year in Fisheries-Sampling-Programme/On-Shore Sampling 

Programme/Pelagic/Pelagic Data Checks/iFish which the r code “format iFish data.r” will write to.  

Run the “format iFish data.r” code from the folder Fisheries-Sampling-Programme/On-Shore Sampling 

Programme/Pelagic/Pelagic Data Checks/code/, update the header info if new ifish file/changes made to script 

etc. The script will highlight if there are any trips with landings that are not assigned to an ICES rectangle, these 

will show as ICES rectangle UNK. The earlier these are identified the better, either speak to Fanyan 

(Fanyan.zeng@gov.scot) or you can email the fishery office of the ‘landing_disctrict’ directly and ask them to 

update it (contact details for Fishery Offices available here: 

https://www2.gov.scot/Topics/marine/Compliance/resources/fisheriesoffices). Any update made will not come 

through until the next iFish data extraction is made, so just keep a note to check that requested changes have 

been made.  

5. Sampling Data Checks 

Trip information 

The easiest way to check the trip information of the landings sampled by MSS is to print out the Business Objects 

query csv file “Pelagic sampling – trip landings and weight sampled” and compare it directly to your FIN/iFish 

spreadsheet of landings. Where the vessel has been fishing over two or more different statistical rectangles, the 

information of the stat rectangle where the majority of fishing activity is reported and the other stat rectangles 

are ignored. Stat rectangles may appear in different formats within the FIN/iFish excel files, for example rectangle 

49E8 may appear as 4.90E+09, in this instance 4.90 = 49 and E+09 minus 1 = E8, to obtain stat rectangle 49E8. 

The other format may appear as 4900000000, for this format simply count the number of 0’s following 49, there 

are 8 so the stat rectangle is 49E8. The landed weight reported in FMD should be the sum of all catches (in all 

rectangles) for that species on that trip.  

The most important things to check are the ICES statistical rectangle, associated ICES area and the landed weight, 

the date landed often differs slightly, as long as the landed dates are within a few days of each other it should be 

mailto:allan.hildreth@gov.scot
mailto:Fanyan.zeng@gov.scot
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ok.. There may be multiple trips with the same landing date due to a vessel declaring landings for several trips 

on the same day, in this instance use the voyage end date to determine which trip is the correct one to check 

against, but no adjustments to removing duplicate landing dates are needed. If there are any vessels that are not 

recorded in the iFish output but are in the Trip Information output first check the other details of the boat such 

as the PLN as it may be that the boat name is incorrect but all other details are correct, if this is the case the boat 

name can be changed in FMD. Records of foreign vessels landing into Scottish harbours which may have also 

been sampled by MSS should also appear in iFish. If anomalies are found first go back to the original market 

sampling sheets to check for typos. If the discrepancy is not caused by a typing error, follow this up by speaking 

to whoever is responsible for entering the data. If it is still not resolved it may be necessary to contact either the 

fishery office or the processesor where the trip was landed. Any changes that need to be made to correct the 

data in FMD should be given to Lynette Ritchie (email) to amend. Foreign vessels that have landed into Scottish 

ports and been sampled will not appear in the iFish extraction but do appear in the Compass online portal which 

Lynette Ritchie can access for you. These should be checked to ensure that our record is correct but they are not 

used in the catch estimation, they are dropped from the data set in the summary report R scripts.  

Length frequency check 

This uses the Business Objects query “Pelagic sampling – length frequency” data which gives the numbers at 

length for each trip. There is an R script called “length frequency check.R” which is stored at Fisheries-Sampling-

Programme/On-Shore Sampling Programme/Pelagic/Pelagic Data Checks/code/ that will produce length 

frequency plots after you have read the Business Objects query into R (remember your excel sheet will need to 

be saved as a csv file first). Save these plots and print them out. Check that the length frequency follows a normal 

(Gaussian) distribution and that there are no obvious outliers, such as multiple peaks, or no to the distribution 

suggesting that a pre graded sample may have been sampled. If there are anomalies, check the market sheets to 

see that the data has been entered correctly; you may need to decide with someone from the sampling team 

whether the data looks plausible or if it needs to be edited or deleted.  

Age length checks 

This uses the Business Objects query “Pelagic sampling – age, sex maturity”. Read this data into R and use the R 

code “age length check.R” which is stored at Fisheries-Sampling-Programme/On-Shore Sampling 

Programme/Pelagic/Pelagic Data Checks/code/ to get plots of age vs. length for each trip (save and print these 

off). The grey data points show all samples with the current trips samples highlighted in black. Check for any 

obvious outliers in the total pattern of grey dots (i.e. all sampled fish) and also for outliers in each individual 

sample. If there are any outliers follow the same protocol as with the length frequency checks above.  

6. Landings Data Checks 

Fishing locations 

Check over each of the FIN landings to see whether the vessel was fishing over two or more ICES statistical 

rectangles, check that the combinations of statistical rectangles make sense, i.e. are they reasonable close 

together? It is unlikely that a vessel will have fished in two areas very far apart in a single landing. This may be 

indicative of misreporting or that is has been reallocated due to a quota agreement with MS compliance. If any 

landings look odd you should contact the fishery office in the region where the landing was made for more 

information.  

https://www2.gov.scot/Topics/marine/Compliance/resources/fisheriesoffices      

The easiest way to do this is to look at the output file ‘formatted data for rmarkdown.csv’ generated when you 

ran the ‘format iFish data.r’ code. Use a filter for numbers greater than 999 on the column ‘live_weight’ giving 

only catches over 1 tonne. Then select the ‘compass_voyID’ column and apply the sort function a-z. Then again 

https://www2.gov.scot/Topics/marine/Compliance/resources/fisheriesoffices
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highlight the column and on the Excel Home tab select Conditional Formatting – highlight cells rules – duplicate 

values. Then filter the column by colour to show only the highlighted/duplicated cells. Where there are still 

duplicated compass voyage Id’s look across to the ICES_rectangle cells and check that they are reasonably 

close/in the same fao_area. It may help to have a printed map with ices statistical rectangles on to visualise the 

distance between fishing locations. If there are trips that seem to have suspiciously far apart ICES rectangles, it 

may be worth researching the boat first, if the vessel is a freezer trawler it may make more sense if the ICES 

rectangles are further apart than initially expected but on route back to the landing port. If there are any trips 

that seem to be fully duplicated, i.e  all information is the exact same, then you will need to get the duplicate 

trips removed from iFish by emailing Derek Spink (Derek.Spink@gov.scot) & cc Tom Reilly 

(Thomas.Reilly@gov.scot).  

Misreporting 

Send an email to (email) to ask if compliance has recorded any suspected misreporting for the species in Table 

1. 

 

Should we maybe include an Appendix of contact points for information and changes? 

Pelagic Data Sheets – Lynette Ritchie  

FMD Changes – Lynette Ritchie/ James Dooley 

iFish issues – Tome Reilly/ Derek Spink 

 
 

 

mailto:Derek.Spink@gov.scot
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11  Annex 6 – PFA self-sampling templates 

Haul 
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Merk 
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HaulAndMerk 
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Length 

Length-sampling by haul 
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Length-sampling by batch (no longer used) 
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12 Annex 7 - PFA M-Catch data-entry software 

Haul overview and details 
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Batch overview and details 
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Production round overview and details 
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M-Catch summary 
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13  Annex 8 - Scottish Self-sampling and market sampling comparsions 

4.0 MACKEREL JAN 

 

4.1 Sampling effort (Mackerel January) 

 

Table 4.1.1. Sampling effort (MAC Jan). Numbers of vessels/trips/hauls/samples/measurements taken 

each year, listed by dataset.  

 

Year 
Quota 

(t) 

Vessels 
(U=No. unique 

to SS or MS)◊ 
Trips 

Recorded 
hauls 

No. 
samples* 

No. 
lengths 

No. 
weights† 

Self-
sampling 

2019 115,607 7 (U_SS: 4) 23 42 42 4,862 4,862 

Self-
sampling 

2020 163,132 14 (U_SS: 5) 45 82 82 9,140 9,140 

Self-
sampling 

2021  18 (U_SS: 8) 67 138 138 15,851 15,851 

         

Market 
sampling 

2019 115,607 5 (U_MS: 2) 11 NA 11 1,144 NA 

Market 
sampling 

2020 163,132 11 (U_MS: 2) 13 NA 13 1,310 NA 

Market 
sampling 

2021  11 (U_MS: 1) 14 NA 14 1,383 NA 

◊Vessels common to both SS and MS in different years: 3 in 2019; 9 in 2020; 10 in 2021.  
*Sampling unit: Self-sampling=haul; Market sampling=trip 
†Fish weight not measured in market sampling 

 

4.2 Size of samples (Mackerel January) 

 

Table 4.2.1a. Size of sample by number of fish (MAC Jan). Total number of fish in a sample, listed by 

year and dataset. (Note, MS weights calculated using length-weight relationship).  

 
Year 

No. 
samples 

Min no. 
fish 

Max no. 
fish 

Mean no. 
fish 

Interquartile 
range 

Self-sampling (haul) 2019 42 85 140 116 16 

Self-sampling (haul) 2020 82 81 143 111 17 

Self-sampling (haul) 2021 138 76 166 115 19 

       

Self-sampling (trip) 2019 23 85 405 211 116 

Self-sampling (trip) 2020 45 86 440 203 105 

Self-sampling (trip) 2021 67 89 735 237 151 

       

Market sampling (trip) 2019 11 66 156 104 66 
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Market sampling (trip) 2020 13 34 171 101 73 

Market sampling (trip) 2021 14 55 170 99 52 

 

Table 4.2.1b. Size of sample by weight of fish (MAC Jan). Total weight of fish in a sample, listed by 

year and dataset. (Note, MS weights calculated using length-weight relationship).  

 
Year 

No. 
samples 

Min no. 
fish 

Max no. 
fish 

Mean 
no. fish 

Interquartile 
range 

Self-sampling (haul) 2019 42 30.3 54.6 44.6 9.1 

Self-sampling (haul) 2020 82 32.7 62.5 47.6 7.5 

Self-sampling (haul) 2021 138 33.3 73.2 48.0 8.4 

       

Self-sampling (trip) 2019 23 30.3 156.9 81.5 49.2 

Self-sampling (trip) 2020 45 37.5 191.3 86.7 48.1 

Self-sampling (trip) 2021 67 39.8 293.9 98.9 66.1 

       

Market sampling (trip) 2019 11 28.0 64.7 39.4 13.7 

Market sampling (trip) 2020 13 15.7 61.3 40.4 30.2 

Market sampling (trip) 2021 14 24.1 65.6 40.1 20.0 

 

 

4.3 Sample location (Mackerel January) 

 

 

Figure 4.3.1a. Sample location (MAC Jan 2019). Number of trips per ICES rectangle, mapped by 

dataset. MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  
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Figure 4.3.1b. Sample location (MAC Jan 2020). Number of trips per ICES rectangle, mapped by 

dataset. MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  
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Figure 4.3.1c. Sample location (MAC Jan 2021). Number of trips per ICES rectangle, mapped by 

dataset. MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  

 

 

4.4 Sample timing (Mackerel January) 
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Figure 4.4.1. Sample timing (MAC Jan). Number of trips sampled by day, for each year and dataset. 

(Note, only the first day of SS trips are plotted).  

 

 

 

 

 

 

 

4.5 Fish length (Mackerel January) 
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Where there were data from both datasets for the same location and/or timing, or the same trips, it 

was possible to examine the data at closer spatial/temporal resolution (Figure 4.5.2a-c and 4.5.3a-c).  

 

 

Figure 4.5.1. Length distribution (MAC Jan). Length distribution of fish by year and dataset.  

 

 

 

Figure 4.5.2a. Length distribution (MAC Jan 2019). Length distribution of fish by and week number 

and ICES rectangle for each dataset.  
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Figure 4.5.2b. Length distribution (MAC Jan 2020). Length distribution of fish by and week number 

and ICES rectangle for each dataset.  
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Figure 4.5.2c Length distribution (MAC Jan 2021). Length distribution of fish by and week number and 

ICES rectangle for each dataset.  

 



128 
 

 

Figure 4.5.3a. Length distribution (MAC Jan 2019). Length distribution of fish by trip and dataset 

(showing those trips where SS and MS sampling coincided). 

 

 

 

Figure 4.5.3b. Length distribution (MAC Jan 2020). Length distribution of fish by trip and dataset 

(showing those trips where SS and MS sampling coincided). 
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Figure 45.3c. Length distribution (MAC Jan 2021). Length distribution of fish by trip and dataset 

(showing those trips where SS and MS sampling coincided). 
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4.6 Fish length-weight relationship (Mackerel January) 

 

Figure 4.6.1. Fish length weight relationship (MAC Jan). Fish length weight by month, year and 

dataset. SS: Mean weight-at-length. MS: Predicted weight-at-length.  

 

 

 



131 
 

 

 

Figure 4.6.2. Fish length weight relationship: predicted for SS and MS (MAC Jan). Predicted weight-

at-length by month. Length-weight relationship parameters listed in legend.   

 

 

Figure 4.6.3. Fish length weight relationship: SS predicted for month/year (MAC Jan). Predicted 

weight-at-length by month and year (SS data). Length-weight relationship parameters listed in legend.   
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3.0 MACKEREL NOV 

 

3.1 Sampling effort (Mackerel November) 

 

Table 3.1.1. Sampling effort (MAC Nov). Numbers of vessels/trips/hauls/samples/measurements 

taken each year, listed by dataset.  

 Year 
Quota 

(t) 

Vessels 
(U=No. unique 

to SS or MS)◊ 
Trips 

Recorded 
hauls 

No. sam-
ples* 

No. 
lengths 

No. 
weights† 

Self-sam-
pling 

2018 144,509 7 (U_SS: 6) 29 53 53 6,165 6,165 

Self-sam-
pling 

2019 115,607 7 (U_SS: 5) 20 39 39 4,191 4,191 

Self-sam-
pling 

2020 163,132 15 (U_SS: 7) 67 133 133 15,119 15,119 

         

Market 
sampling 

2018 144,509 7 (U_MS: 6) 13 NA 27 1,490 NA 

Market 
sampling 

2019 115,607 5 (U_MS: 3) 6 NA 21 635 NA 

Market 
sampling 

2020 163,132 10 (U_MS: 2) 19 NA 17 1,804 NA 

◊Vessels common to both SS and MS in different years: 1 in 2018; 2 in 2019; 8 in 2020.  
*Sampling unit: Self-sampling=haul; Market sampling=trip 
†Fish weight not measured in market sampling 

 

3.2 Size of samples (Mackerel November) 

Table 3.2.1a. Size of sample by number of fish (MAC Nov). Total number of fish in a sample, listed by 

year and dataset. (Note, MS weights calculated using length-weight relationship).  

 

Year 
No. sam-

ples 
Min no. 

fish 
Max no. 

fish 
Mean no. 

fish 

Inter-
quartile 

range 

Self-sampling (haul) 2018 53 82 159 116 17 

Self-sampling (haul) 2019 39 73 130 107 10 

Self-sampling (haul) 2020 133 90 203 114 18 

       

Self-sampling (trip) 2018 29 102 316 213 76 

Self-sampling (trip) 2019 20 73 631 210 112 

Self-sampling (trip) 2020 67 99 493 226 154 

       

Market sampling (trip) 2018 13 67 172 115 69 

Market sampling (trip) 2019 6 56 145 106 73 

Market sampling (trip) 2020 19 60 144 95 58 
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Table 3.2.1b. Size of sample by weight of fish (MAC Nov). Total weight of fish in a sample, listed by 

year and dataset. (Note, MS weights calculated using length-weight relationship).  

 

Year 
No. sam-

ples 
Min wt. 

fish 
Max wt. 

fish 
Mean wt. 

fish 

Inter-
quartile 

range 

Self-sampling (haul) 2018 53 32.5 63.2 46.6 7.0 

Self-sampling (haul) 2019 39 33.0 57.3 47.2 5.9 

Self-sampling (haul) 2020 133 38.0 94.6 51.0 8.6 

       

Self-sampling (trip) 2018 29 40.3 127.5 85.1 30.6 

Self-sampling (trip) 2019 20 33.0 275.2 92.0 50.7 

Self-sampling (trip) 2020 67 44.1 216.7 101.1 64.8 

       

Market sampling (trip) 2018 13 27.0 64.5 43.9 26.3 

Market sampling (trip) 2019 6 26.0 62.0 45.3 24.4 

Market sampling (trip) 2020 19 26.3 58.8 40.7 24.1 

 

 

3.3 Sample location (Mackerel November) 

 

 

Figure 3.3.1a. Sample location (MAC Nov 2018). Number of trips per ICES rectangle, mapped by da-

taset. MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  
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Figure 3.3.1b. Sample location (MAC Nov 2019). Number of trips per ICES rectangle, mapped by da-

taset. MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  

 

 

 

Figure 3.3.1c. Sample location (MAC Nov 2020). Number of trips per ICES rectangle, mapped by da-

taset. MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  
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3.4 Sample timing (Mackerel November) 

 

 

 

Figure 3.4.1. Sample timing (MAC Nov). Number of trips sampled by day, for each year and dataset. 

(Note, only the first day of SS trips are plotted).  
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3.5 Fish length (Mackerel November) 

Where there were data from both datasets for the same location and/or timing, or the same trips, it 

was possible to examine the data at closer spatial/temporal resolution (Figure 3.5.2a-c and 3.5.3a-c).  

 

 

Figure 3.5.1. Length distribution (MAC Nov). Length distribution of fish by year and dataset.  

 

 

 

Figure 3.5.2a. Length distribution (MAC Nov 2018). Length distribution of fish by and week number 

and ICES rectangle for each dataset.  
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Figure 3.5.2b. Length distribution (MAC Nov 2019). Length distribution of fish by and week number 

and ICES rectangle for each dataset.  
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Figure 3.5.2c. Length distribution (MAC Nov 2020). Length distribution of fish by and week number 

and ICES rectangle for each dataset.  
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Figure 3.5.3a. Length distribution (MAC Nov 2018). Length distribution of fish by trip and dataset 

(showing those trips where SS and MS sampling coincided). 

 

 

 

Figure 3.5.3b. Length distribution (MAC Nov 2019). Length distribution of fish by trip and dataset 

(showing those trips where SS and MS sampling coincided). 
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Figure 3.5.3c. Length distribution (MAC Nov 2020). Length distribution of fish by trip and dataset 

(showing those trips where SS and MS sampling coincided). 
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3.6 Fish length-weight relationship (Mackerel November) 

 

 

Figure 3.6.1. Fish length weight relationship (MAC Nov). Fish length weight by month, year and da-

taset. SS: Mean weight-at-length. MS: Predicted weight-at-length.  
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Figure 3.6.2. Fish length weight relationship: predicted for SS and MS (MAC Nov). Predicted weight-

at-length by month. Length-weight relationship parameters listed in legend.   

 

 

Figure 3.6.3. Fish length weight relationship: SS predicted for month/year (MAC Nov). Predicted 

weight-at-length by month and year (SS data). Length-weight relationship parameters listed in leg-

end.   
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(DRAFT) Herring Data Comparisons – SS & MS  

(April 2021 KB) 

 

1.0 INTRODUCTION 

1.1 Background information  

This document compares two datasets: 

“Self-sampling” or “SS”: Data collected onboard fishing vessels by vessel crews as part of the Scottish 

pelagic self-sampling programme. Fish length and weight information are collected from each haul, in 

addition to associated trip/haul information. Self-sampling data are listed in the comparisons by both 

haul and trip as all hauls are sampled, with a number of hauls (~1-4) comprising a single trip. Trip level 

data can then be compared with MS trip level data.  

“Market-sampling” or “MS”: Data collected on-shore at Scottish pelagic factories by Marine Scotland 

Science (and designated agents) under the DCF. Fish length, sex and maturity information are collected 

from each landing/trip, in addition to associated trip information. Fish weights are calculated from a 

length-weight relationship.  

Frozen sampling info (with age data comparisons)…  

There are currently 22 vessels in the Scottish pelagic fleet, though not all were active in the SS pro-

gramme during the period examined, and not all land at Scottish pelagic factories. The data were col-

lected between 2018 and 2021 for the herring and mackerel fisheries, comprising:  

- June-September herring fishery in years 2018, 2019 and 2020 

- October-November mackerel fishery in years 2018, 2019 and 2020 

- January-February mackerel fishery in years 2019, 2020 and 2021 

Data are compared in terms of sampling effort, size of sample taken, sample location and timing, and 

fish measurements in order to examine and understand any similarities and differences between the 

two datasets. Information regarding annual quota is also included to provide context for potential in-

ter-annual variation in fishing activity.  
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2.0 HERRING 

2.1 Sampling effort (Herring) 

Table 2.1.1. Sampling effort (HER). Numbers of vessels/trips/hauls/samples/measurements taken 

each year, listed by dataset. (Note, 2 fewer SS vessels in 2019 than 2018 owing to vessel rebuilds).  

 Year 
Quota 

(t) 

Vessels  
(U=No. unique 

to SS or MS)◊ 
Trips 

Recorded 
hauls 

No. sam-
ples* 

No. 
lengths 

No. 
weights† 

Self-sam-
pling 

2018 61,389 7 (U_SS: 3) 41 73 73 7,882 7,882 

Self-sam-
pling 

2019 42,538 5 (U_SS: 4) 14 30 30 3,640 3,640 

Self-sam-
pling 

2020 42,538 15 (U_SS: 8) 65 128 128 15,396 15,396 

         

Market 
sampling 

2018 61,389 10 (U_MSS: 6) 27 NA 27 4,220 NA 

Market 
sampling 

2019 42,538 9 (U_MSS: 8) 21 NA 21 3,070 NA 

Market 
sampling 

2020 42,538 8 (U_MSS: 1) 17 NA 17 2,604 NA 

◊Vessels common to both SS and MS in different years: 4 in 2018; 1 in 2019; 7 in 2020.  
*Sampling unit: Self-sampling=haul; Market sampling=trip 
†Fish weight not measured in market sampling 

 

 

2.2 Size of samples (Herring) 

Table 2.2.1a. Size of sample by number of fish (HER). Total number of fish in a sample, listed by year 

and dataset.  

 

Year 
No. sam-

ples 
Min no. 

fish 
Max no. 

fish 
Mean no. 

fish 

Inter- 
quartile 

range 

Self-sampling (haul) 2018 73 82 140 108 15 

Self-sampling (haul) 2019 30 96 150 121 23 

Self-sampling (haul) 2020 128 75 150 120 18 

       

Self-sampling (trip) 2018 41 100 331 192 133 

Self-sampling (trip) 2019 14 101 483 260 72 

Self-sampling (trip) 2020 65 84 531 237 189 

       

Market sampling (trip) 2018 27 104 320 156 40 

Market sampling (trip) 2019 21 89 285 146 40 

Market sampling (trip) 2020 17 90 212 153 21 
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Table 2.2.1b. Size of sample by weight of fish (HER). Total weight of fish in a sample, listed by year 

and dataset.  

 Year 
No. sam-

ples 
Min wt. 
fish (kg) 

Max wt. 
fish (kg) 

Mean wt. 
fish (kg) 

Inter-
quartile 

range (kg) 

Self-sampling (haul) 2018 73 18.5 30.4 24.7 4.5 

Self-sampling (haul) 2019 30 23.3 34.0 27.6 4.2 

Self-sampling (haul) 2020 128 15.0 37.3 25.4 7.5 

       

Self-sampling (trip) 2018 41 21.5 77.0 43.9 27.7 

Self-sampling (trip) 2019 14 23.3 106.5 59.2 11.7 

Self-sampling (trip) 2020 65 17.3 113.8 50.0 43.7 

       

Market sampling (trip) 2018 27 14.0 47.5 29.7 10.1 

Market sampling (trip) 2019 21 11.6 47.9 27.5 9.1 

Market sampling (trip) 2020 17 13.0 45.4 28.2 13.1 

 

 

2.3 Sample location (Herring) 

 

 

Figure 2.3.1a. Sample location (HER 2018). Number of trips per ICES rectangle, mapped by dataset. 

MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  
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Figure 2.3.1b. Sample location (HER 2019). Number of trips per ICES rectangle, mapped by dataset. 

MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  

 

 

 

Figure 2.3.1c. Sample location (HER 2020). Number of trips per ICES rectangle, mapped by dataset. 

MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  
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2.4. Sample timing (Herring) 

 

 

Figure 2.4.1. Sample timing (HER). Number of trips sampled by day, for each year and dataset. (Note, 

only the first day of SS trips are plotted).  
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2.5 Fish length (Herring) 

Where there were data from both datasets for the same location and/or timing, or the same trips, it 

was possible to examine the data at closer spatial/temporal resolution (Figure 2.5.2a-c and 2.5.3a-c).  

 

 

Figure 2.5.1. Length distribution (HER). Length distribution of fish by year and dataset.  
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Figure 2.5.2a. Length distribution (HER 2018). Length distribution of fish by and week number and 

ICES rectangle for each dataset.  

 

 

Figure 2.5.2b. Length distribution (HER 2019). Length distribution of fish by and week number and 

ICES rectangle for each dataset.  
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Figure 2.5.2c. Length distribution (HER 2020). Length distribution of fish by and week number and 

ICES rectangle for each dataset.  
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Figure 2.5.3a. Length distribution (HER 2018). Length distribution of fish by trip and dataset (showing 

those trips where SS and MS sampling coincided).  
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Figure 2.5.3b. Length distribution (HER 2019). Length distribution of fish by trip and dataset (showing 

those trips where SS and MS sampling coincided).  
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Figure 2.5.3c. Length distribution (HER 2020). Length distribution of fish by trip and dataset (showing 

those trips where SS and MS sampling coincided). 
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2.6 Fish length-weight relationship (Herring) 

The weight-length distributions (Figure 2.6.1-2.6.3) demonstrate a difference in the two datasets, with 

the observed SS weight data indicating that fish are generally achieving greater weight-at-length than 

is predicted by the MS predicted weight.  

 

 

 

Figure 2.6.1. Fish length weight relationship: SS mean and MS predicted (HER). Fish length weight by 

month, year and dataset. SS: Mean weight-at-length. MS: Predicted weight-at-length.  



155 
 

 

Figure 2.6.2. Fish length weight relationship: predicted for SS and MS (HER). Predicted weight-at-

length by month. Length-weight relationship parameters listed in legend.  
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Figure 2.6.3. Fish length weight relationship: SS predicted for month/year (HER). Predicted weight-

at-length by month and year (SS data). Length-weight relationship parameters listed in legend.  
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(DRAFT) 5.0 BLUE WHITING 

 

5.1 Sampling effort (Blue whiting) 

 

Table 5.1.1. Sampling effort (WHB). Numbers of vessels/trips/hauls/samples/measurements taken 

each year, listed by dataset.  

 

Year 
Quota 

(t) 

Vessels 
(U=No. unique 

to SS or MS)◊ 
Trips 

Recorded 
hauls 

No. sam-
ples* 

No. 
lengths 

No. 
weights† 

Self-sam-
pling 

2019  1 (U_SS: 0) 4 16 16 1,893 1,893 

Self-sam-
pling 

2020  5 (U_SS: 2) 20 69 69 8,002 8,002 

Self-sam-
pling 

2021  9 (U_SS: 4) 40 125 125 15,110 15,110 

         

Market 
sampling 

2019  7 (U_MS: 6) 11 NA 11 2,425 NA 

Market 
sampling 

2020  4 (U_MS: 1) 8 NA 8 1,551 NA 

Market 
sampling 

2021  5 (U_MS: 0) 16 NA 16 3,277 NA 

◊Vessels common to both SS and MS in different years: 2019=1; 2020=3; 2021=5 
*Sampling unit: Self-sampling=haul; Market sampling=trip 
†Fish weight not measured in market sampling 

 

5.2 Size of samples (Blue whiting) 

 

Table 5.2.1a. Size of sample by number of fish (WHB). Total number of fish in a sample, listed by year 

and dataset. (Note, MS weights calculated using length-weight relationship).  

 
Year 

No. 
samples 

Min no. 
fish 

Max no. 
fish 

Mean no. 
fish 

Interquartile 
range 

Self-sampling (haul) 2019 16 82 142 118 17 

Self-sampling (haul) 2020 69 74 140 116 10 

Self-sampling (haul) 2021 125 73 261 121 19 

       

Self-sampling (trip) 2019 4 188 645 473 236 

Self-sampling (trip) 2020 20 197 785 400 250 

Self-sampling (trip) 2021 40 95 1352 378 237 

       

Market sampling (trip) 2019 11 153 260 220 28 

Market sampling (trip) 2020 8 63 229 194 19 

Market sampling (trip) 2021 16 93 301 205 115 



158 
 

Table 5.2.1b. Size of sample by weight of fish (WHB). Total weight of fish in a sample, listed by year 

and dataset. (Note, MS weights calculated using length-weight relationship).  

 
Year 

No. 
samples 

Min no. 
fish 

Max no. 
fish 

Mean 
no. fish 

Interquartile 
range 

Self-sampling (haul) 2019 16 10.9 17.4 14.6 1.7 

Self-sampling (haul) 2020 69 9.4 21.9 15.9 2.8 

Self-sampling (haul) 2021 125 9.3 43.4 17.3 3.8 

       

Self-sampling (trip) 2019 4 24.9 77.3 58.6 24.8 

Self-sampling (trip) 2020 20 25.9 102.8 54.8 32.9 

Self-sampling (trip) 2021 40 13.7 214.8 54 38.3 

       

Market sampling (trip) 2019 11 18.4 30.3 26 4.6 

Market sampling (trip) 2020 8 8 32.3 24.5 2.8 

Market sampling (trip) 2021 16 11.2 38.7 26.3 15.6 

 

 

5.3 Sample location (Blue whiting) 

 

 

 

Figure 5.3.1a. Sample location (WHB 2019). Number of trips per ICES rectangle, mapped by dataset. 

MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  

 

 



159 
 

 

 

Figure 5.3.1b. Sample location (WHB 2020). Number of trips per ICES rectangle, mapped by dataset. 

MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  
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Figure 5.3.1c. Sample location (WHB 2021). Number of trips per ICES rectangle, mapped by dataset. 

MS=market sampling. SS=self-sampling (with individual haul locations overlaid).  

5.4 Sample timing (Blue whiting) 

 

Figure 5.4.1. Sample timing (WHB). Number of trips sampled by day, for each year and dataset. (Note, 

only the first day of SS trips are plotted).  
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5.5 Fish length (Blue whiting) 

Where there were data from both datasets for the same location and/or timing, or the same trips, it 

was possible to examine the data at closer spatial/temporal resolution (Figure 5.5.2a-c and 5.5.3a-c).  

 

 

Figure 5.5.1. Length distribution (WHB). Length distribution of fish by year and dataset.  

 

 

 

Figure 5.5.2a. Length distribution (WHB 2019). Length distribution of fish by and week number and 

ICES rectangle for each dataset.  
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Figure 5.5.2b. Length distribution (WHB 2020). Length distribution of fish by and week number and 

ICES rectangle for each dataset.  
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Figure 5.5.2c Length distribution (WHB 2021). Length distribution of fish by and week number and 

ICES rectangle for each dataset.  

 

 

 

Figure 5.5.3a. Length distribution (WHB 2019). Length distribution of fish by trip and dataset (showing 

those trips where SS and MS sampling coincided). 
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Figure 5.5.3b. Length distribution (WHB 2020). Length distribution of fish by trip and dataset (showing 

those trips where SS and MS sampling coincided). 
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Figure 5.5.3c. Length distribution (WHB 2021). Length distribution of fish by trip and dataset (showing 

those trips where SS and MS sampling coincided). 
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5.6 Fish length-weight relationship (Blue whiting) 

 

 

 

 

 

Figure 5.6.1. Fish length weight relationship (WHB). Fish length weight by month, year and dataset. 

SS: Mean weight-at-length. MS: Predicted weight-at-length.  
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Figure 5.6.2. Fish length weight relationship: predicted for SS and MS (WHB). Predicted weight-at-

length by month. Length-weight relationship parameters listed in legend.   

 

 

 

Figure 5.6.3. Fish length weight relationship: SS predicted for month/year (MAC Jan). Predicted 

weight-at-length by month and year (SS data). Length-weight relationship parameters listed in leg-

end.   
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14 Annex 9 - ICES Commercial Catch Sampling Summary and Data Pro-

filing Assessment 

Commercial Catch Sampling Summary 

The following information should be provided by the person completing this template. 

 

1. Purpose and scope of this document  

The purpose of the template is to increase transparency by allowing all countries to provide metadata on 
the purpose and design of their commercial catch sampling programmes in a standard way.  

It is intended to be used as a high level summary of a program and is aimed at users of the data who need 
to understand how it was collected.  It is not intended that all details of a program will be provided in 
this document - references and links should be provided to more detailed documentation as required e.g. 
detailed sampling protocols, or published guidelines and best practice.   

There should be one template completed by a country or institute for each type of sampling pro-
gram it runs e.g. one document for their at-sea observer program, one document for their market sam-
pling program etc.   

Please note: 

• The meaning of the statistical terms used in this report follow ICES WKPICS1 REPORT 2011 
https://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Re-
port/acom/2011/WKPICS/WKPICS%20report%202011.pdf     

• Information relating to the ICES Regional Database & Estimation System (RDBES) can be found 
at https://github.com/ices-tools-dev/RDBES  

• Where possible links have been provided to ICES vocabularies – using values from these lists in 
your answers will make it easier to compare different sampling programmes. 

2. Programme overview 

 

2.1. Program name 

[The name of this sampling program.  It is very important to maintain consistent naming of the 
program so please ensure this name matches other reference sources such as data submitted 
to the RDBES, and EU national work-plans (where relevant)] 

Scottish Pelagic Industry Self-Sampling Programme 

Document created date: 06/09/2021 
Most recent document review date: 06/09/2021 
Contact name: Steven Mackinson (Scottish Pelagic Fishermen’s Association, 

SPFA) 
Katie Brigden (Shetland UHI, SUHI) [Formerly NAFC Marine 
Centre] 

Contact email: steve.mackinson@scottishpelagic.co.uk; 
katie.brigden@uhi.ac.uk 

https://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/acom/2011/WKPICS/WKPICS%20report%202011.pdf
https://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/acom/2011/WKPICS/WKPICS%20report%202011.pdf
https://github.com/ices-tools-dev/RDBES
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2.2. The objective of this commercial catch sampling program  

[A brief description of the purpose of this program - for example onshore-sampling to obtain data to esti-

mate landed catch by species, length-composition, catch in numbers by age, and mean weight of fish by 

size/age; or at-sea sampling to estimate by-catch.] 

The objective is to provide data to ICES for use in stock assessment and scientific research.  

The programme involves at-sea self-sampling of pelagic species (mackerel, herring and blue 

whiting) onboard Scottish pelagic vessels, and comprises two parts: 

a) Self-sampling: length and weight data 

Vessel crew undertake length and weight measurements of samples from every haul. 

b) Co-sampling: age, length, sex and maturity 

Vessel crew take frozen samples for further biological sampling of age, length, sex and 

maturity by Marine Scotland and Shetland UHI scientists onshore.  

 

2.3. Spatial coverage and temporal resolution 

[Include a summary of the areas sampled (can include a map if desired) , and the time of year and 
frequency of the sampling] 

Fishery Area sampled Time of year 
Frequency of sampling 

a) Self-sampling  

(PSU: vessel-haul) 
b) Co-sampling 

(PSU: vessel-trips) 

Mackerel MAC 
(Autumn) 

4a October - November Every haul (ap-
prox. 6-26 hauls 
/ week) 

Randomly se-
lected trips (ap-
prox. 22 trips / 
fishing season) 

Mackerel MAC 
(Winter) 

4a; 6a; 7b January - February Every haul (ap-
prox. 15-40 
hauls / week)  

Randomly se-
lected trips (ap-
prox. 18 trips / 
season) 

Herring HER 4a; 4b June - September Every haul (ap-
prox. 5-29 hauls 
/ week) 

Randomly se-
lected trips (ap-
prox. 10 trips / 
fishing season) 

Blue whiting 
WHB 

6a; 6b; 7b; 7c; 7k February - April Every haul (ap-
prox. 10-25 
hauls / week) 

Randomly se-
lected trips (ap-
prox. 15 trips / 
fishing season) 

 

2.4. Stocks targeted  

[If the sampling program targets a small group (<10) of stocks list the ICES stock codes here.  For 
broader sampling programs describe the target (e.g. all commercial fish)] 
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Mackerel (MAC); Herring (HER); Blue whiting (WHB)  

 

2.5. Known quality issues 

[Highlight any known quality issues with the data e.g. discard data from 1995 – 2000 is not generally 

considered suitable for use in assessment or analyses.] 

The self-sampling programme was initiated as a pilot scheme in 2018, beginning with a sub-

sample of seven vessels from the Scottish pelagic fleet, which gradually increased to full fleet 

participation in 2020/21. Data from 2018-2019/20 is therefore not considered suitable for 

use in stock assessment. Data from 2020/21 mark the start of the long-term data collection 

programme with full fleet participation (2020 for MAC [Autumn] and 2021 for WHB; HER; 

and MAC [Winter]). 

 

2.6. Time-series 

[Include a brief summary of the existing time-series (first survey year, e.g. 1994–present), including 

some brief information about significant changes in the methods over time that might affect the con-

sistency of the time-series (e.g. ad-hoc sampling until 2015 thereafter probabilistic).  Use a table for 

your answer if helpful e.g. 

Time period Description 
1994 - 2015 Ad Hoc Sampling (NPAH) 
2016 – present  Simple Random Sampling Without Replacement (SRSWOR) 

 

Time period Description 

2018-2020 Initiated and developed the pilot self-sampling scheme with an 
initial seven vessels. The number of vessels participating gradu-
ally increased to full participation during this period; methods 
and processes underwent development and documentation; 
and vessel crews undertook sampling training and became fa-
miliar with sampling procedures.  

2020/21-Present  Self-sampling established as data collection programme, with 
demonstrated and robust methods and procedures, and com-
mitment from all Scottish pelagic vessels to participate in the 
programme for long-term data collection. Census (CENSUS). 

 

3. Sampling design 

 

3.1. Organisations conducting the sampling 
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[List all organisations sampling data.  Identify any bilateral/multi-lateral agreements – for sampling 

conducted under these agreements it is preferred if only one country fully completes this form and other 

countries then refer to it.  Identify RCG region when relevant.  Use a table for your answer if helpful 

e.g. 

Organisation Country http://vo-
cab.ices.dk/?ref=337  

Bi-lateral / 
multi-lateral 
agreement 
partners 

RCG region http://vo-
cab.ices.dk/?ref=1640   (if rel-
evant) 

    

 

Organisation Country http://vo-
cab.ices.dk/?ref=3
37  

Bi-lateral / multi-lateral 
agreement partners 

RCG region http://vo-
cab.ices.dk/?ref=1640   (if rele-
vant) 

Scottish Pe-
lagic Fisher-
men’s Asso-
ciation 
(SPFA) 

Shetland 
UHI (SUHI) 
[Formerly 
NAFC 
Marine 
Centre] 

Marine Scot-
land Science 

GB-SCT 

 

Data Sharing Agree-
ment no 015858W-
2020-1  
(For the necessary sharing 
of personal data between  
Marine Scotland,  
Scottish Pelagic Fisher-
men’s Association  
and NAFC Marine Centre)  

North Atlantic (North Atlantic)  

NSEA (North Sea and Eastern 
Arctic) 

 

3.2. Sampling scheme type 

Sampler affiliation Y/N Location Y/N 

Observer N At-sea Y 

Self-sampling Y On-shore N 

Control N   

3.3. ICES Regional Database & Estimation System (RDBES) Upper Hierarchy 

[Specify which ICES RDBES Upper Hierarchy is used for data submission, if known.  More details 

available at https://github.com/ices-tools-dev/RDBES] 

Hierarchy 1 Sampling from a vessel list or from a reference fleet 

 

3.4. Target population 

http://vocab.ices.dk/?ref=337
http://vocab.ices.dk/?ref=337
http://vocab.ices.dk/?ref=1640
http://vocab.ices.dk/?ref=1640
http://vocab.ices.dk/?ref=337
http://vocab.ices.dk/?ref=337
http://vocab.ices.dk/?ref=337
http://vocab.ices.dk/?ref=1640
http://vocab.ices.dk/?ref=1640
https://github.com/ices-tools-dev/RDBES
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[Brief text description e.g., all demersal fish landed into England and Wales for which es-

timates of length or age composition is required] 

All pelagic fish (MAC; HER; WHB) caught by Scottish pelagic vessels (landed into Scotland, or 

elsewhere).  

 

3.5. Sampling frame  

[Brief text description e.g., List of English and Welsh >=10m vessels predominantly using shrimp beam 

trawls] 

Scottish pelagic vessels >40m fishing with pelagic trawl or purse seine 

DCF fleet segments TM/PS  VL40XX 

 

3.6. Under coverage of the sampling frame  

[Summarise any population components excluded from sampling e.g. vessels excluded for health & 

safety reasons; vessels below certain size; ports with few landings; landing sites where considerable ef-

fort would be required to sample very small amounts.  (Please don’t list vessel names) ] 

N/A  

[Where to include details RE 1 non-participating Scottish pelagic vessel if needed]  

 

3.7. Sampling units 

[Brief description of the primary sampling units (PSU) (e.g., vessel-trips, port-day) and lower level 

sampling units within PSUs (e.g., fishing operations within vessel-trips for at-sea sampling programs, 

or vessel-trips in port-days, fish boxes for on-shore sampling programs).  Note that if data from this 

program is being submitted to the RDBES then that should include full information on sampling 

units.] 

For a) Self-sampling: Vessel-haul 

For b) Co-sampling: Vessel-trips 

 

3.8. Stratification of Primary Sampling Units (PSU) 

[Describe the stratification of the sampling frame of primary sampling units (e.g., quarter, area, gear, 

vessel size etc.).  Note that if data from this program is being submitted to the RDBES then that data 
should include full information on stratification.] 

N/A 
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3.9. Effort allocation 

[The coverage of the sampling frame of the target population and temporal resolution of the sampling of 

PSUs (time of year; frequency), and an explanation for the effort allocation.] 

Target popula-
tion  

Time of year  

a) Self-sampling  
(PSU: vessel-haul)  
and  
b) Co-sampling 
(PSU: vessel-trips) 

Frequency of sampling 

a) Self-sampling  
(PSU: vessel-haul) 

b) Co-sampling 
(PSU: vessel-trips) 

Mackerel MAC 
(Autumn) 

October - November Every haul (approx. 
6-26 hauls / week) 

Randomly selected 
trips (approx. 22 
trips / fishing sea-
son) 

Mackerel MAC 
(Winter) 

January - February Every haul (approx. 
15-40 hauls / week)  

Randomly selected 
trips (approx. 18 
trips / season) 

Herring HER June - September Every haul (approx. 
5-29 hauls / week) 

Randomly selected 
trips (approx. 10 
trips / fishing sea-
son) 

Blue whiting 
WHB 

February - April Every haul (approx. 
10-25 hauls / week) 

Randomly selected 
trips (approx. 15 
trips / fishing sea-
son) 

 

3.10. Selection methods 

[Describe how units are selected within a PSU (e.g., selection of fishing operations within a trip in at-

sea sampling programs ; selection of a vessel-trips within a port-day ; selection of boxes within market 

categories on a market-day visit).  Use ICES vocabulary https://vocab.ices.dk/?ref=1637  Note that if 

data from this program is being submitted to the RDBES then that data should include full infor-

mation on selection methods.]  

a) For Self-sampling (where PSU = Vessel-haul): 

Census (CENSUS) 

The sample corresponds to the full set of units in the population.  

Participating vessels sample every haul from every trip.  

A pre-season vessel list is created at the start of each fishing season, from which all partici-

pating self-sampling/co-sampling vessels are listed. A vessel which has agreed to be part of 

the self-sampling programme may not be involved in fishing operations (and therefore sam-

pling) during a season. This may occur when a vessel does not have quota for the fishing sea-

son; or, a rebuild/refit is underway. In this case the vessel is not included in the participating 

vessels listed for sampling in the pre-season vessel list, under reason code NFs. Additional 

‘refusals’ to sample are also recorded in the pre-season vessel list (see table in Section 3.11).  

https://vocab.ices.dk/?ref=1637
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b) For Co-sampling (where PSU = Vessel-trips):  

Simple Random Sampling Without Replacement (SRSWOR) 

Simple random sampling of equally probable elements without replacement.  

A pre-season vessel list is created at the start of each fishing season, from which all partici-

pating self-sampling/co-sampling vessels are listed (see a) above). Prior to the fishing season 

a string of ‘coin tosses’ is also created in R, which are written to a csv file, from which the trip 

selection table is created.  

During the fishing season, vessel activity is monitored daily using Marine Traffic. Each day, 

the details of any participating vessel engaged in a new fishing trip are entered into the trip 

selection table, from which the trip is either selected for frozen sample collection or not 

(based on the assigned yes/no coin toss).  

 
 

3.11. Recording of non-responses and refusals 

 

[Are non-responses and refusals recorded? How often do these occur? Are they random or is there a 

pattern?] 

 

a) Self-sampling:  

Under the agreement to participate in the self-sampling programme, vessel crews are re-

quired to sample every haul, as part of standard sampling procedure. No additional requests 

for length and weight data collection are necessary for vessel crews after the agreement to 

participate. Therefore, as a participating vessel, non-response is not applicable.  

A ‘refusal’ may occur when, for example: 

• A newly built vessel is undergoing its first fishing season and is focused on fishing opera-

tions. In this case the vessel is not included in the participating vessels listed for sampling 

in the pre-season vessel list, under reason code FSn.  

• No crew are available to carry out sampling owing to limited crew numbers onboard the 

vessel, and this affects a full fishing season. In this case the vessel is not included in the 

participating vessels listed for sampling in the pre-season vessel list, under reason code 

NCr.  

• A haul was taken but no associated sampling was carried out. This may occur when fish-

ing operations required additional attention (e.g. gear issues) so there were no crew 

and/or no time available for sampling. In this case, haul information is recorded as usual 

and the code ‘N_BioM’ is recorded as part of the data quality checking process after sam-

pling (where N_BioM = no valid sample available for the haul, biological data missing). 

The frequency of such ‘refusals’ is listed in the table below. 

Vessel ‘refusal’ Code Frequency  

A participating vessel is not involved in 
fishing operations for a fishing season. 

NFs  
(Recorded in 
pre-season ves-
sel list) 

MAC Autumn 2020: 2 vessels 
(1 vessel rebuild and 1 no quota) 

MAC Winter 2021: 1  
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(1 vessel rebuild) 

WHB 2021: 10  
(1 vessel rebuild and 9 no quota) 

HER 2021: TBC 

A newly built vessel is undergoing its 
first fishing season and is focused on 
fishing operations 

FSn  
(Recorded in 
pre-season ves-
sel list) 

MAC Autumn 2020: 0 vessels 

MAC Winter 2021: 0 vessels 

WHB 2021: 0 vessels 

HER 2021: TBC 

No crew are available to carry out sam-
pling owing to crew numbers onboard 
the vessel, and this affects a full fishing 
season. 

NCr  
(Recorded in 
pre-season ves-
sel list) 

MAC Autumn 2020: 1 vessel 

MAC Winter 2021: 1 vessel 

WHB 2021: 1 vessel 

HER 2021: TBC 

A haul was taken but no associated 
sampling was carried out. 

N_BioM (Rec-
orded during 
data quality 
checking after 
sampling) 

MAC Autumn 2020: 2 hauls 

MAC Winter 2021: 3 hauls 

WHB 2021: 11 hauls 

HER 2021: TBC 

 

 

b) Co-sampling: 

Vessel crews are contacted with a request to collect frozen samples from specific trips. Fol-

lowing the request, non-responses and refusals are recorded in the trip selection table using 

the coded terms in the table below.  

The frequency of such refusals is listed in the table below.  

Vessel response Code Frequency  

Declined to sample, no reason given, 
no frozen sampling carried out 

NNR MAC Autumn 2020: 0 

MAC Winter 2021: 0 

WHB 2021: 0 

HER 2021: TBC 

No response and no frozen sampling 
carried out 

NRP MAC Autumn 2020: 1 

MAC Winter 2021: 0 

WHB 2021: 0 

HER 2021: TBC 

No boxes onboard for samples, no fro-
zen sampling carried out 

NBX MAC Autumn 2020: 0 

MAC Winter 2021: 0 

WHB 2021: 0 

HER 2021: TBC 

No freezer space, no frozen sampling 
carried out 

NFS MAC Autumn 2020: 3 

MAC Winter 2021: 1 

WHB 2021: 0 

HER 2021: TBC 
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Too late with request to sample, al-
ready hauled/pumped etc, no frozen 
sampling carried out 

TLT MAC Autumn 2020: 2 

MAC Winter 2021: 0 

WHB 2021: 0 

HER 2021: TBC 

Problems with vessel or fishing gear, 
no time/crew available to deal with 
sample, no frozen sampling carried 
out 

PVG MAC Autumn 2020: 2 

MAC Winter 2021: 0 

WHB 2021: 0 

HER 2021: TBC 

Other (provide details in comments) OTH MAC Autumn 2020: 0 

MAC Winter 2021: 0 

WHB 2021: 0 

HER 2021: TBC 

 

 

3.12. Risks and mitigations 

 

[Are there known problems with acquiring satisfactory data (e.g. samplers not having access to land-

ings) if so briefly describe them, along with any mitigations put in place.] 

 

Risk Mitigation  

Vessel crews are not trained or 

equipped to carry out the sam-

pling required.  

• Vessels crews are fully briefed on the sampling 

programme and trained in sampling procedures.  

• Processes are fully documented for crews (e.g. 

sampling protocols). 

• Vessel crews are provided with the necessary 

equipment (e.g. bespoke measuring boards, pro-

tocols and data recording sheets). 

• Communication is maintained between crew and 

sampling programme coordinators in order to 

quickly resolve any issues.  

Non-commitment to the sampling 

programme 

• Communication is maintained between crew and 

sampling programme coordinators in order to 

quickly resolve any issues. 

• Vessel crews are provided with regular feedback 

through one-on-one communications; reports; 

meetings. 

 

 

 

3.13. Further information on sampling design 

 

[Insert references and links to any other publicly available documents related to the sampling plan (e.g. 

detailed sampling protocols published on an institute’s web-site).] 
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Brigden, K, Mackinson, S. Clarke, L. 2010. Methods and protocols manual for the Scottish pe-

lagic self-sampling programme. 19pp. 

Pelagic-Self-sampling-manual-v1.1.pdf (scottishpelagic.co.uk) 

 

4. Biological sampling protocols 

a)  

4.1. Species selection strategy 

[Describe the strategy used to select the species for this program (e.g. all fish species, all demersal fish in 

the commercial landings are sampled for biological data, all pelagic, all benthic fauna included or a spe-

cific list).  For self-sampling programs include the requested sample size.  Note that if data from this 

program is being submitted to the RDBES then that data should include full information on species se-

lection.  Different species can be sampled for different biological parameters and this should be noted in 

the following sections.  Different processes might be used for samples from different areas – again please 

note this in the sections below.] 

All targeted commercial pelagic species i.e. mackerel (MAC), herring (HER), blue whiting 

(WHB); and are sampled for length, weight, age, sex, maturity.  

 

4.2. Sub-sampling procedure   

[Is the weight of the whole catch or just a component of it being recorded. Are catch and/or box weights 

measured or estimated? Are conversion factors used?  Are fish weighed either whole, gutted or by indi-

vidual components https://vocab.ices.dk/?ref=1642 .  This information might vary by species.] 

An estimate of the weight of the whole catch is provided with the haul information. A sub-

sample of the catch is taken for biological sampling (see section 4.3 & 4.4)  

Where individual fish are weighed as part of the length and weight data collection, the 

weight recorded is whole weight.   

4.3. Length sampling 

[Specify if lengths are taken for every PSU or just for selected PSUs (provide details).  Are the PSU’s 

length stratified (e.g if a sample comes from market and has been size classified) or non-stratified?   

Number of fish/boxes (or other units/methods) to be measured by PSU; description of how the lengths 

are measured for each species (e.g., fork-length, total length https://vocab.ices.dk/?ref=1606 ) and if esti-

mated provide details, and accuracy, (e.g. by 1 cm or 0.5 cm https://vocab.ices.dk/?ref=1608 ). This in-

formation might vary by species.] 

a) Self-sampling (where PSU = Vessel-haul): 

Lengths and weights are taken for every PSU (non-stratified).  

For every PSU, three part-filled baskets of fish are taken during pumping. In order to best 

capture catch composition, the three part-filled baskets are distributed across the catch; 

roughly at the beginning of pumping, during the middle of pumping, and toward the end of 

https://scottishpelagic.co.uk/wp-content/uploads/2021/07/Pelagic-Self-sampling-manual-v1.1.pdf
https://vocab.ices.dk/?ref=1642
https://vocab.ices.dk/?ref=1606
https://vocab.ices.dk/?ref=1608
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pumping. All the fish in the three part-filled baskets together make up the total sample and 

are measured for total length (and weighed).  

There are minor variations regarding the part-filled basket amounts and the precision of 

length measurement taken, which vary between species. These variations are listed in the 

table below.  

 

Species Part-filled basket  
Total sample  

(i.e. 3 x part-filled baskets) 
Length measured to 

Mackerel approx. 1/2 of a basket  approx. 40-45kg The nearest lowest 1 cm  

Herring approx. 1/3 of a basket  approx. 25-30kg  The nearest lowest 0.5 cm  

Blue whiting  approx. 1/10 of a basket  approx. 15kg  The nearest lowest 1 cm 

 

b) Co-sampling (where PSU = Vessel-trips): 

Lengths are taken for selected PSU’s (stratified).  

Prior to the fishing season a string of ‘coin tosses’ is created in R, which are written to a csv 

file, from which the trip selection table is created.  

During the fishing season, vessel activity is monitored daily using Marine Traffic. Each day, 

the details of any vessel engaged in a new fishing trip are entered into the trip selection ta-

ble, from which the trip is either selected for frozen sample collection or not (based on the 

assigned yes/no coin toss).  

When a trip is selected for frozen sample collection, a frozen sample is taken from each haul 

during that selected trip (hauls per trip typically number between 1 and 3). The sample is one 

factory carton filled with fish (carton dimensions h=10 cm, w=38 cm, l=58 cm), with a fish ca-

pacity of approximately 25kg). The samples are frozen and onboard stored until they can be 

picked up from a Scottish port.  

Sample processing is carried out by scientists at Shetland UHI or MSS Marine Lab on the 

mainland. All fish in a sample are measured for total length. (Note, for frozen samples, 

lengths are measured/classified: to the nearest lowest 1 cm for WHB and MAC; to the near-

est lowest 0.5 cm for HER).  

The sample is stratified into length classes, the number of fish in each length class is rec-

orded, and additional sampling is carried out from up to 3 fish from each length class:  

- pairs of otoliths are extracted 

- sex and maturity stage (as per Bucholtz et al., 2008) 

When there is a high volume of samples to be processed, the numbers of fish for otolith ex-

traction, and sex and maturity data can be reduced as follows: 3 fish per length class if the trip 

sampled is made up of 1 haul; 2 fish per length class if the trip sampled is made up of 2 hauls; 

1 fish per length class if the trip sampled is made up of 3 hauls or more.  

 

4.4. Fish weight sampling 

[Specify if weight measurements of individual fish are taken for every PSU or selected PSU and provide 

details.  Are the PSU’s weight stratified (e.g if a sample comes from market fish are size classified) or 
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non-stratified?  Number of fish/boxes (or other units/methods) to be measured by PSU for weight-com-

position; description of how the weights are measured for each species (e.g. individual measurements 

recorded or average from subsample weight divided by number of fish in the subsample). This infor-

mation might vary by species.] 

a) Self-sampling (PSU = Vessel-haul): 

Length and weights are taken for every PSU (non-stratified). (See section 4.3 above)  

b) Co-sampling (PSU = Vessel-trips):  

No weight data are recorded.  

 

4.5. Age sampling 

[Provide information on type and number of ageing structure collected http://vocab.ices.dk/?ref=1507  

(specify if more than one) and if these are taken from stratified or non-stratified samples. Provide details 

of any stratification e.g per length class. This information might vary by species.] 

a) Self-sampling:  

No age sampling is carried out.   

b) Co-sampling: 

Otoliths are extracted for ageing from selected PSU’s (stratified). (See section 4.3 above) 

 

4.6. Other biological parameters measured 

[Include details of other biological parameters which are routinely collected (e.g sex, maturity, fat con-

tent, stomach content, parasites, DNA) and if these are taken from stratified or non-stratified samples. 

Provide details on number of samples and level of stratification. Include the same level of details for 

other biological parameters that are taken on an ad-hoc basis.] 

a) Self-sampling:  

No other biological parameters are measured.   

b) Co-sampling: 

Sex and maturity stage (as per Bucholtz et al., 2008) are recorded from selected PSU’s (strati-

fied). (See section 4.3 above).  

 

4.7. Further information on biological sampling protocols 

 

[Insert references and links to any other publicly available documents related to the biological parameter 

sampling (e.g. detailed biological sampling protocols published on a web-site). Provide detailed infor-

http://vocab.ices.dk/?ref=1507
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mation on any changes which have occurred in relation to biological sampling back in time e.g. im-

proved species identification or selection methods. Where information is not publicly available, docu-

ment who should be contacted.] 

 

Brigden, K, Mackinson, S. Clarke, L. 2010. Methods and protocols manual for the Scottish pe-

lagic self-sampling programme. 19pp. 

Pelagic-Self-sampling-manual-v1.1.pdf (scottishpelagic.co.uk) 

 

Bucholtz, R.H., Tomkiewicz, J. & Dalskov, J. (2008) Manual to determine gonadal maturity of 

herring (Clupea harengus L.). DTU Aqua-report 197-08, Charlottenlund: National Institute of 

Aquatic Resources. 45 p 

 

5. Data storage 

 

5.1. Programme data storage 

 

[How is data stored nationally e.g. database, spreadsheets.  If detailed data is stored internationally 

specify the name of the international database and number of years’ data is available 

 

National data storage 

Database name  Location (e.g. host 

institute) 

Format (data-

base / spread-

sheet) 

Years of data stored 

Bio_all_dd.mm.yy_IN* Dropbox online 

storage (accessed 

and backed up by 

SUHI and SPFA) 

Microsoft Excel 

csv file 

2018-Present 

Haul_all_ dd.mm.yy_IN* Dropbox online 

storage (accessed 

and backed up by 

SUHI and SPFA) 

Microsoft Excel 

csv file 

2018-Present 

* Where dd.mm.yy = date of last edit, and IN = initials of person responsible for last edit 

 

International data storage 

Database name Location (e.g. host 

institute) 

Format (database / 

spreadsheet) 

Years of data stored 

N/A    

N/A    

 

5.2. Further information on data storage 

 

[Insert references and links to any other publicly available documents related to data storage and access 

policies (e.g. detailed information on an institute’s database published on a web-site).] 

https://scottishpelagic.co.uk/wp-content/uploads/2021/07/Pelagic-Self-sampling-manual-v1.1.pdf
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6. Data quality checks and validation 

 

6.1. National data checks 

 

[Brief summary of data quality checks and validation performed at a national level.  This could include 

those performed during or soon after data collection and those performed later (e.g. checks performed 

when combining data prior to submission to a data call).  Provide a schematic if it is helpful.] 

 

Data checks during data collection (performed by vessel crew):  

The electronic data entry sheet has inbuilt data checking features in order to minimise errors 

during data entry:  

• length and weight values can only be entered within set ranges to avoid erroneous 

measures being entered by mistake (length set at 10-50 cm and weight at 50-1000g) 

• length-weight statistics and plots are automatically generated serving as immediate vis-

ual checks to prevent erroneous entries (crews are trained to use these to catch potential 

erroneous entries)  

Data checks soon after data collection (performed by data manager, who will contact the ves-

sel to query any issues if required): 

All data collected by vessels are subject to the same data checking and quality control pro-

cesses, which are fully documented and include:  

• assessing the data using the automatically generated length-weight statistics and plots 

(as well as being used by crew during data entry, these are also used by the data man-

ger as a quick visual data check upon receiving the data)  

• ensuring that information matches between the length-weight and haul files so that in-

formation can be connected 

• checking for missing information 

• checking that information is formatted correctly to be read in by data processing scripts 

• classifying each sample for ‘validity’, and providing details of who carried out data check-

ing, the date of checking and any other comments. (A sample may be considered invalid 

if there is no haul information associated with a sample or vice versa or if not enough fish 

was sample from a haul 

 

 
6.2. International data checks 

 

[Brief summary of data quality checks and validation performed at an international level e.g. during or 

after data submission to an international database.  Provide a schematic if it is helpful.] 

 

N/A 

 

6.3. National data flow 
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[Where there are multiple organisations involved in collecting and processing national data please show 

how the data flows between them.  Provide a schematic if it is helpful.] 

 

a) Self-sampling:  

Following sampling and data collection, all self-sampling data are sent by vessel crews to the 

SPFA Data Manager (based at Shetland SUHI) and the SPFA Data Custodian (based at SPFA). 

Data processing is carried out by the Data Manager.  

b) Co-sampling: 

Following sampling, samples are sent to either SUHI in Shetland or MSS Marine Lab on the 

mainland, where they are processed by scientists. The extracted otoliths are read by an MSS 

scientists, and the sample data is exchanged between MSS and SUHI.  

 

 

6.4. Further information on data checks ad validation 

 

[Insert references and links to any other publicly available documents or code repositories related to data 

quality checks (e.g. links to publically available data checking source code or packages).] 

 

Brigden, K, Mackinson, S. Clarke, L. 2010. Methods and protocols manual for the Scottish pe-

lagic self-sampling programme. 19pp. 

Pelagic-Self-sampling-manual-v1.1.pdf (scottishpelagic.co.uk) 

 

7. Estimation procedure 

b)  
7.1. Estimation procedures 

 

[Briefly describe the estimation procedure for each parameter.  Identify whether model-based, model-

assisted, or design-based estimation is being done.  Is missing data imputed?  Include a description of 

the process for estimating variance where this is done.] 

 

N/A 

 

7.2. Further information on estimation procedures 

 

[Insert references and links to any other publicly available documents or code repositories related to esti-

mation (e.g. links to publically available source code or packages).] 

 

N/A 

 

 

 

 

 

 

https://scottishpelagic.co.uk/wp-content/uploads/2021/07/Pelagic-Self-sampling-manual-v1.1.pdf
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11 Testing ICES Data Profiling Tool 

 

https://www.ices.dk/data/tools/Pages/Data-profiler.aspx 

Why does ICES need it? 

- Aids experts in evaluating the completeness of the dataflow 

- Provide a basis for a dialogue between creator and maintainer/user   

- Checklist for required information feeding into scientific and/or advice outputs  

- Document ICES efforts to quality assure all aspects of its advice production 

What is available 

- An online resource comprising: 

- A visual schematic 

- An online form 

- An example filled form 

- Other documentation/help to be developed 

Who should use it? 

- Experts using 3rd party sources for their ICES products 

- Experts wanting to document/discuss hosting of a new dataset, product or application 

- Secretariat facilitating the work of experts 

- Ecosystem Overview, Fisheries overview and Aquaculture overview contributors 

 

How to start (Steps) 

Step 1. Decide what you want to document, and at what granularity 

Step 2. Use the schema to get an idea of what you will need to gather information on 

Step 3. Complete the online form 

Step 4. Be prepared for follow-up questions 

 

Schema: https://www.ices.dk/SiteCollectionImages/Data%20network/data%20profil-

ing%20tool%20checklist.jpg 

  

 
  

https://www.ices.dk/SiteCollectionImages/Data%20network/data%20profiling%20tool%20checklist.jpg
https://www.ices.dk/SiteCollectionImages/Data%20network/data%20profiling%20tool%20checklist.jpg
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12 DPT assessment for Scottish Pelagic self-sampling and acoustic survey data 
 

13 Step 1. Information to document 

 

14 What to document What level of detail 

Sampling design Species, time and spatial resolution 

Sampling procedures – methods On-board sampling procedures and its where 
to find documentation 

Quality control processes Description of data quality control measures 
and process 

Data available Meta-data summary statistics on available data 

Data permissions/ access requirement Overview of Data Policy principles and what in-
formation is accessible and request/ agreement 
procedure  

  

  

 

15 Step 2. What information will be required? 

(text in red indicates work ongoing or required) 

Information 
required 

Field Entry 

Basic Infor-
mation 

Contact email Steve.mackinson@scottishpelagic.co.uk 

 Expert group data-
flow/product is associ-
ated to 

WGWIDE (mac.27.nea, whb.27.1-91214) 
 

  HAWG (her.27.3a47d, her.27.6a7bc) 
 

  WGIPS (her.27.6a7bc – 6aSPAWN survey) 

 Your role in context of 
dataflow/product 

WGWIDE (mac.27.nea, whb.27.1-91214): Data Custodian for 
Scottish pelagic self-sampling. 
 

  HAWG (her.27.3a47d, her.27.6a7bc): Member of expert group 
and Data Custodian for Scottish pelagic self-sampling. 
 

  WGIPS (her.27.6a7bc – 6aSPAWN survey): Member of expert 
group and Data Custodian for Scottish 6aSPAWN surveys. 

 For what purpose are 
you completing this 
form? 

Register and external data source used in an ICES science or ad-
vice output [not presently used but intended for use] 

Data Categori-
sation 

Short description of 
dataflow/product 

Biological samples of commercial catches by Scottish pelagic 
vessels, including data on fish length and weight, haul location 
and associated environmental variables.  For stocks mac.27.nea, 
whb.27.1-91214. 
 

  Biological samples of commercial catches by Scottish pelagic 
vessels, including data on fish length and weight, haul location 
and associated environmental variables.  For stocks 
her.27.3a47d, her.27.6a7bc. 
 

  Acoustic survey data from Scottish pelagic vessels (6aSPAWN 
survey in WGIPS). For stock her.27.6a7bc.  
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 Marine biological cate-
gorisations of data-
flow/product (tick all 
that apply) 

(those that apply): 
Non-biological data OR ‘Other’? (i.e. Fishery and sample haul 
data) 
Fish 

 Themes that apply to 
dataflow/product (tick 
all that apply) 

(those that apply): 
Ecosystem observation, processes and dynamics 
Fisheries 
Pressures, impacts, conservation and management 
Maritime spatial planning 

Data Sharing Existing metadata rec-
ord that describes this 
dataflow/product to a 
given standard? E.g. 
and ISO 19115 meta-
record 

Scottish pelagic self-sampling programme:  

• Scottish pelagic SS_CatchSamplingSummary (see 
WGQUALITY): years 2018-present. 

• Self-sampling procedures manual v1.1 

• SPFA Data Collection Strategy (Oct 2019) 

• Citation (intended self-sampling data will have a DOI). 
In interim the guidance in Section 12 of SPFA Data Pol-
icy applies. 

 

  6aSPAWN survey: 

• Data available on ICES Acoustic Database: Years 2016-
present. 

 Is there an existing li-
cence? 

Scottish pelagic self-sampling programme: NO [licence agree-
ments need to be arranged with ICES] 
 

  6aSPAWN survey: available on ICES Acoustic Database. 
 

Data Quality Are document or 
scripts available that 
describe how the 
data/data product has 
been processed and/or 
collated? 

Scottish pelagic self-sampling programme:  

• Scottish pelagic SS_CatchSamplingSummary (see 
WGQUALITY): years 2018-present. 

• Self-sampling procedures manual v1.1 provides full 
documentation of procedures and methods including 
Data Chain of Custody and links to specific protocols 
and data recording templates 

• SPFA Data Collection Strategy (Oct 2019) provides over-
arching guidance on purpose of Scottish pelagic data 
collection initiatives, identified needs, methods and 
quality assurance processes. 

• SPFA Data Policy defines describes the conditions and 
procedures regarding data access and use by the scien-
tific community. All Data Products are by default pub-
licly available. Describes quality assurance process, data 
storage and access arrangements. 

• Scripts for data processing and reporting are available. 
 

  6aSPAWN survey: 

• Survey reports are published and publicly available and 
include description of methods and an data analyses 
and products as per standard practice in WGIPS. 

• Data output stored on ICES Acoustic Database 

• Data analyses and products generated by StoX, as per 
practice of WGIPS. 

•  

 Are documents or re-
sults available that de-
scribe the estimated 

Scottish pelagic self-sampling programme:  

• Analyses and Report on comparison of self-sampling 
programme is underway and will be made publicly 

https://scottishpelagic.co.uk/wp-content/uploads/2021/07/Pelagic-Self-sampling-manual-v1.1.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2019/11/SPFA-Data-Collection-Strategy_Oct19.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2020/03/Science-Data-Policy-March-2020.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2020/03/Science-Data-Policy-March-2020.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2021/07/Pelagic-Self-sampling-manual-v1.1.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2019/11/SPFA-Data-Collection-Strategy_Oct19.pdf
https://scottishpelagic.co.uk/wp-content/uploads/2020/03/Science-Data-Policy-March-2020.pdf
https://scottishpelagic.co.uk/herring-survey-reports/
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quality of the da-
taset/product, or 
known issues in the 
data 

available when complete. And published in scientific lit-
erature.  

 

  6aSPAWN survey: 

• Survey procedures and results are reviewed annually at 
WGIPS and reported in WGIPS. Summary reports of the 
data and any quality issues are reported to HAWG via 
WGIPS 

•  

 Are documents or ref-
erence available that 
describe how the data 
were collected (i.e 
sampled) 

Scottish pelagic self-sampling programme:  

• Scottish pelagic SS_CatchSamplingSummary (see 
WGQUALITY): years 2018-present. 

• Self-sampling procedures manual v1.1 provides full 
documentation of procedures and methods including 
Data Chain of Custody and links to specific protocols 
and data recording templates 

• Data summary reports for each fishery covering all ves-
sels participating in the self-sampling programme are 
distributed annually to participants and Marine Scot-
land. 

• Working documents for WGWIDE and HAWG describ-
ing the self-sampling programme and a Roadmap for in-
clusion of self-sampling for stock assessments. 

  6aSPAWN survey: 

• Survey reports are published and publicly available and 
include description of methods and an data analyses 
and products generated by StoX, as per practice of 
WGIPS. 

• Data output stored on ICES Acoustic Database and re-
ported in WGIPS. 
 

Data Format Data available in an in-
ternational standard 
format? 

Scottish pelagic self-sampling programme: 

• Database for haul and biological sample data stored in 
cloud and backed up to external hard disc storage. (up-
load Scottish pelagic SS_CatchSamplingSummary) 

• Format flexible, with script being developed for specific 
applications as required. 

• Provide description of the data format (file type, vocab-
ularies used, units used, other information) 

• DOI for data to be established when required 

  6aSPAWN survey: 

• Data output stored on ICES Acoustic Database and re-
ported in WGIPS. 

• Data analyses and products generated by StoX, as per 
practice of WGIPS. 
 

Data Storage 
and Access 

Where are the data 
stored? 

Scottish pelagic self-sampling programme: 

• Database for haul and biological sample data stored in 
cloud and backed up to external hard disc storage. Ac-
cess arrangement made through establishing Data 
Sharing Agreements. 

• Plans for web application interface in the future 
 

  6aSPAWN survey: 

https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37581
https://scottishpelagic.co.uk/wp-content/uploads/2021/07/Pelagic-Self-sampling-manual-v1.1.pdf
https://scottishpelagic.co.uk/herring-survey-reports/
https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37581
https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37581
https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37581
https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37581
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• Data output stored on ICES Acoustic Database and re-
ported in WGIPS. 

• Data analyses and products generated by StoX, stored 
on cloud storage and backed up to external hard disc 
storage. 

 

   

 Are the data updated 
at regular intervals? 

Scottish pelagic self-sampling programme: 

• Updated at end of each fishery season, recording in da-
tabase change log file. 

  6aSPAWN survey: 

• Update for each survey. 
 

   

 Approximately how 
large is the data-
flow/product? 

Scottish pelagic self-sampling programme: 

• 2018-present: 10GB. 

  6aSPAWN survey: 

• 2016-present: 5GB for data products. With raw acoustic 
data approx. 2TB. 
 

 

 

 

 

 

   

  

https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37581
https://www.ices.dk/sites/pub/Publication%20Reports/Forms/DispForm.aspx?ID=37581
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15  Annex 10 - PANDORA Working Document 1: Comparison of SPFA 

and PFA self-sampling data 

Martin Pastoors, Katie Bridgen, Steve Mackinson 

24/09/2021 

Data and methods 

Self-sampling data from SPFA and PFA have been combined to carry out initial comparisons of 

the two self-sampling programs. 

Results 

A comparison of catches of herring, mackerel and blue whiting by year and per haul, for SPFA 

and PFA separately. 
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From the SPFA and PFA self-sampling data, the combinations of year, week and rectangles 

were both SPFA and PFA carried out length-frequency measurements were selected and the 

aggregated length compositions are shown in the facets below. 
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Comparison of Herring length compositions by shared week_rectangle combinations 
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Comparison of Mackerel length compositions by shared week_rectangle combinations 
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Comparison of Blue whiting length compositions by shared week_rectangle combinations 
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When looking for details on some of the year-rectangle-week combinations that showed dif-

ferent length compositions between SPFA and PFA, we are here zooming in on Herring length 

compositions per haul by selected shared week_rectangle combinations. 

 

The year-rectangle-week combination 2020_48E9_24 displays an interesting combination of 

different length compositions. In this case the PFA length compositions are generate by 3 dif-

ferent vessels. The blue length distributions appear to be quite distinct from the other length 

compositions. Could this be due to different fishing locations? 
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The year-rectangle-week combinations that were shown in the previous figure can also be 

assessed for the specific locations where the hauls took place that generated the length com-

positions. The plot is showing the Herring haul positions by selected shared week_rectangle 

combinations. 

 

Again focusing on the 2020_48E9_24 combination, the blue hauls are quite close to the other 

hauls in that rectangle. This type of result requires a more indepth look at the basis of the 

length-estimates. 


