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Executive summary 

The ICES Planning Group on Data Needs for Assessments and Advice (PGDATA) met 
for the first time in Lysekil, Sweden, from 30 June–3 July 2015. The main focus for the 
group in its first year was the end‑use of data and information on data quality in the 
ICES stock assessment process, particularly the benchmarking of singe-‑species stock 
assessments. The PG reviewed previous benchmark stock assessment meeting reports 
going back to 2009, and also the responses of ICES stock assessment expert groups to 
data quality questionnaires for discards estimates supplied by Member States in the 
2015 ICES data call. An extremely variable approach between expert groups to evalu-
ating and acting upon the quality of data available for the assessments was found. 
PGDATA drafted, using this back ground, detailed guidelines for the data compilation 
and evaluation stage of ICES benchmark stock assessments to encourage a more con-
sistent, transparent and objective approach for data evaluation. The guidelines will be 
tested using a full data evaluation process for Irish Sea whiting in the Irish Sea bench-
mark assessment (WKIRISH) in 2016. PGDATA discussed its role in relation to Inter-
Catch, the Regional Data Bases (RDB) and the ICES Data Group, and suggested a 
prioritized list of work to be conducted in InterCatch. The PG recognizes the potential 
huge value of the RDB as a tool for end-users to scrutinise the coverage and quality of 
fishery sampling data, including the evaluation and documentation of data quality for 
benchmark and update assessments at ICES. PGDATA recommends that funding be 
made available for further development of the RDB including analysis routines to pro-
vide estimates needed for stock assessments or other end use together with diagnostics 
of the quality of data and estimates. During the meeting the PG addressed a European 
Commission request on the needs for recreational fishery data, and supported the de-
tailed response of the 2015 ICES Working Group on Recreational Fishery Surveys, but 
further emphasizing role of RCG / ICES in defining regional needs and sampling plans. 
Feedback on the role and work programme of PGDATA was sought at the meeting 
from the chairs of ICES Expert Groups (WGBIOP, WGCATCH) and the regional coor-
dination meetings (RCMs), and the work programme for 2015–16 was reviewed and 
adapted.  
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1 Int roduction and Terms of  Reference 

The first PGDATA meeting was hosted in Lysekil Sweden and had 18 participants from 
ten countries. 

PGDATA evolved from the ICES Planning Group on Commercial Catches, Discards 
and Biological sampling following the restructuring of the group into three separate 
expert groups, two of which deal with collection, interpretation and quality assurance 
of data on commercial catches (WGCATCH: ICES, 2014) and on biological parameters 
(WGBIOP: ICES, 2015). The remit of PGDATA differs from these two EGs in focusing 
on end-user needs for data and information on data quality. 

The background and three-year ToRs and workplan for PGDATA are given in Annex 
1, and the detailed ToRs for the meeting are included in the “Summary of the Work 
Plan” section of the annex and extracted below. The agenda for the meeting is given in 
Annex 2. The participation at the first meeting (Annex 3) reflected its large focus on 
documentation of data quality in the ICES benchmark stock assessment process. At-
tendees included one of the current chairs of the ICES Benchmark Steering Group, as 
well as people involved in the benchmarking system including one of the responsible 
scientists for the 2016 Irish Sea Benchmark process (WKIRISH) that is being used as a 
test case for PGDATA guidelines on data evaluation developed at the meeting. Chairs 
from the regional coordination meetings (RCMs) also participated in PGDATA. As one 
of the strong tools to improve data quality is a regional database, time was also allo-
cated to discuss both the regional database as well as the ICES InterCatch database 
used for most stock assessment in ICES. The two extra ToRs G and H on recreational 
fishing data and ICES InterCatch and Data Group were added closer to the meeting. 

Detailed ToRs for PGDATA 2015: 

The Planning Group on Data Needs for Assessments and Advice (PGDATA), chaired 
by Mike Armstrong*, UK, and Marie Storr-Paulsen*, Denmark, will meet in Lysekil, 
Sweden, 30 June–3 July 2015, to work on ToRs and generate deliverables as listed in 
the Table below. 

a ) Review all or a representative selection of previous ICES benchmark and 
associated data compilation and evaluation meetings to determine how 
these were implemented, focusing particularly on how (if at all) data quality 
was evaluated, how this information was utilized at the benchmark 
assessment meeting, how proposals for new work or data collection were 
arrived at and prioritized, and where there were shortfalls that need to be 
addressed through establishing a clearer framework for each type of 
benchmarking process. 

b ) Review the responses to the data-quality questionnaires for discards 
estimates included in the 2015 data call for stock assessment EGs, and how 
the information was used by the EGs. 

c ) Using the planned benchmark meeting for the Irish Sea (WKIrish) as a test 
case, work with the assessment team to identify the data needed, and use 
this as a test case to develop an initial draft framework and guidelines for 
compilation and evaluation of relevant data for benchmark assessments, 
including provision of time-series of data quality indicators (bias and 
precision) that can be incorporated directly in assessment models or used as 
supporting information. 
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d ) Clearly define the scope and working practices of PGDATA and identify the 
working relationships that PGDATA should establish within ICES (e.g. 
ICES SCICOM/ACOM Steering Groups; survey and other data collection 
EGs; assessment EGs; ICES DataCentre) and with external bodies. 

e ) Review and adapt the work programme for the next two years of PGDATA, 
and develop the ToRs for the 2016 meeting. 

f ) Consider the need for specific workshops prior to the 2016 core-group 
meeting, or study proposals to address PGDATA goals. 

g ) Identify what data on recreational fishery that should be collected, with 
focus on the spatial and temporal resolution that is needed to support the 
fisheries management advice. 

h ) InterCatch and role of ICES Data Group in PGDATA 
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2 ToR A Review of previous ICES benchmarks  

ToRs A–C of PGDATA 2015 address the generic three–year ToR(a) to “Design and test 
a Quality Assurance Framework for assessment EGs to evaluate data quality and its impact on 
assessments, particularly within the benchmarking process, and test this in regional case stud-
ies”(Annex 1). To support this ToR, a review of previous ICES benchmark reports, par-
ticularly in relation to documentation of data compilation and data quality was 
performed.  

The ICES benchmarking process is a means of developing peer-reviewed datasets and 
analysis methods needed for ICES to provide advice to clients. For stock assessment, a 
full benchmark is carried out for regional stocks at intervals to develop assessments 
based on the best available data and the most appropriate analytical procedures. The 
data and methods are then documented in the stock annex as the “recipe” for subse-
quent update assessments conducted annually or at longer intervals. Currently, the 
stock assessment benchmark process typically includes two physical meetings, one to 
evaluate and recommend data inputs for the assessment, and one to agree on an ana-
lytical or other stock assessment method using these data. PGDATA is specifically in-
terested in the data evaluation component, to ensure that stock assessments can be 
carried out with detailed understanding of data quality, and that there is transparency 
in ICES advice regarding data limitations. From a practical point of view, there are 
benefits in statistical stock assessment modelling of having objective information on 
precision, bias or relative accuracy of different datasets being used. This can guide in-
ternal weightings where needed based on a-priori knowledge, or in the case of sus-
pected or known biases, to develop alternative data input scenarios for sensitivity 
testing in the assessment. To facilitate these goals, PGDATA has developed detailed 
guidelines for the data compilation and evaluation stage, and this is covered under 
ToR C. However, an initial step was to investigate how well the previous benchmarks 
have completed the initial data evaluation stage. 

In total, 34 completed reports of benchmark workshops were reviewed, covering the 
years 2009–2015 (Table 2.1). This excludes inter–benchmark protocols. The aim of this 
particular review was not an in-detail analysis of the benchmark workshops, but to 
check if particular information regarding data use and data quality were documented 
in the reports and were easily identifiable. PGDATA developed a short list of questions 
for a review of all the reports, and a more detailed list of questions that were addressed 
for a more detailed review of a subset of reports. It is possible that in some cases more 
detailed information on data quality was available in files on SharePoint but not re-
ferred to in the final benchmark report, and was missed in this review.  

The short question list was:  

i ) Do the ToRs refer to a separate data compilation meeting, and is there a 
specific ToR(s) asking for evaluation of data quality? 

ii ) Is there an issues list highlighting specific data problems? 
iii ) Are there Working Documents summarized at the end of the report that 

deal with the different aspects of data? 
iv ) The benchmark assessment report will deal sequentially with each type of 

input data or biology assumptions such as M – do these just analyse ag-
gregated data given to the stock assessor (e.g. evaluating data according 
to correlations between or within datasets or how well they fit the assess-
ment model), or is there an independent a-priori evaluation of data quality 
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in terms of how the data were collected, quality indicators etc. (which may 
be in a WD or a reference to an earlier report)? 

v ) Is there any evidence that datasets are being excluded or weighted accord-
ing to a-priori evaluation of data quality?  

vi ) Are there constructive recommendations for improving data quality 
where there are issues identified? 

vii ) Have stakeholders attended the workshop and did they provide data? 

The results in a nutshell:  

i ) 24 mention a data compilation workshop in the ToRs, and 4 have reports 
on them in the actual benchmark report 

ii ) 22 have the benchmark issue list in the report 
iii ) 14 deal with specific data issues in Working Documents; 9 have no Work-

ing Documents 
iv ) 31 mention evaluation of data quality; 15 have filled out bias scorecards 

(WKACCU, 2008) 
v ) Difficult to evaluate how a-priori evaluation of data quality has been used 

to exclude or weight datasets in most cases. 
vi ) 31 documents discuss needs for data improvement, of which 9 are specific, 

the rest only general 
vii ) In 24 meetings at least one stakeholder was present 

Thus in most cases information on data quality was not easily identifiable, or it was 
unclear how data quality was evaluated and how low-quality data were dealt with in 
the benchmarks assessments. The most important document from a benchmark is the 
updated Stock Annex, describing the data and methods used for a given assessment. 
Unfortunately it does not document necessarily the changes over time in quality of 
time-series data used.  

Table 2.1 Number of benchmark workshop reports reviewed per year using the short list of ques-
tions. 

YEAR NUMBER O F BENCHMARK REPO RTS  

2009 4 

2010 4 

2011 3 

2012 4 

2013 6 

2014 6 

2015 6 

A more detailed list of questions was produced before the meeting and all participants 
did an evaluation of one or two benchmark reports. The specific questions on this anal-
ysis can be found in Table 2.2. Fourteen reviews were carried out, in some cases multi-
ple stocks were partially assessed in one review. In those cases, conflicting answers 
have been counted individually. The stocks/benchmarks groups in this more detailed 
review were: WKNSEA2015 (Sole IV), WKCOD2011 (Cod IV), WKHAD2014 (Haddock 
IV, IIIaW, VIa), Baltic Plaice, WKARCT, WKBALTCOD, WKFLAT2010, WKSPRAT 
(Sprat IV), WKPELA02 (Sardine VIIIc), WKROUND2013 (Irish Sea, haddock), 
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WKROUND2013 (Whiting, North Sea, 2 reviews), WKBALFLAT2014, WKICE (reports 
can be searched on the ICES website). 

Table 2.2. Summary results of the detailed review of a selection of 14 ICES Benchmark assessment 
reports 

QUEST I ON  RESPON SE  
RESUL TS   

(X=N O REPL Y )  

Was there an issues list documented in 
the report (“Benchmark information per 
stock”)  

1: yes 

2: no 

 

q1: 11 

q2:   3 

x:      0 

Was there a separate data compilation 
and evaluation workshop (DCWK)? 

1: yes, in a separate report 
2: yes, in an annex to 
assessment report 
3: No 

q1:   5 
q2:   3 
q3:   6 
x:    0 

Is there evidence that the data 
compilation and evaluation was done in 
advance of the meeting e.g. presented as 
working documents? 

1: yes 
2: no 
3: partially 

q1:    8 
q2:    3 
q3:    3 
x:     0 

Did stakeholders attend the meeting 
and contribute data?  
 

1: yes 
2: no 
 

q1:    8 
q2:    6 
x:      0 

Were references /links provided to 
documentation of data collection 
methods, quality assurance procedures, 
analysis methods, operational manuals? 

1: yes 
2: no 
3: partially 
 

q1:     2 
q2:     3 
q3:     9 
x       0 

Did the group collate and describe new 
datasets and quality indicators that have 
become available? 

1: yes 
2: no 
3: partially 
4. N/A 
 

q1:     5 
q2:     4 
q3:     4 
q4:     1 
x:      0 

Did the group delete old datasets from 
the assessment as a response to bad 
quality? 

1: yes 
2: no 
3: N/A 
 

q1:     4 
q2:     7 
q3:     3 
x:      0 

Was there an evaluation of the quality of 
historical landings data including 
underreporting and misreporting, with 
advice on how to deal with this in 
assessments? 

1: yes 
2: no 
3: partially 
4. N/A 
 

q1:    6 
q2:    6 
q3:    2 
q4:    0 
x:    0 

If historical landings data are very 
uncertain – were alternative plausible 
scenarios presented that could be used 
by the assessment WG? 

1: yes 
2: no 
3: partially 
4. N/A 
 

q1:    2 
q2:    5 
q3:    3 
q4:    5 
x:     0 

Was there a description of the design of 
port-sampling schemes to estimate 
length/age composition of landings, and 
how they have changed over time? 

1: yes 
2: no 
3: partially 
4. N/A 
 

q1:    1 
q2:    8 
q3:    4 
q4:    0 
x:     1 

 



ICES PGDATA REPORT 2015 |  9 

QUEST I ON  RESPON SE  
RESUL TS   

(X=N O REPL Y )  

What methods were used to document 
the quality of historical length / age 
compositions of fishery landings for the 
full time-series? 

1: Numbers of trips sampled 
2. Numbers of fish sampled 
3: Standard errors or 
equivalent 
4: Bias indicators 
5. None 
6. N/A 
 

q1:    4 
q2:    4 
q3:    0 
q4:    1 
q5:    8 
q6:    1 
qx:     0 

Was there a description of the design of 
discard sampling schemes and how 
they have changed over time? 

1: yes 
2: no 
3: partially 
4. N/A 
 

q1:   1 
q2:   4 
q3:   9 
q4:   0 
qx:    0 

What methods were used to document 
the quality of historical discards 
estimates for the full time-series? 

1: Numbers of trips sampled 
2. Numbers of fish sampled 
3: Standard errors or 
equivalent 
4: Bias indicators 
5. Not given 
6. N/A 
 

q1:   1 
q2:   2 
q3:   3 
q4:   0 
q5:   6 
q6:   4 
x:    0 

If appropriate, were historical 
recreational fishery catches documented 
and their quality evaluated? 

1: yes 
2: no 
3: partially 
4. N/A 
 

q1:   1 
q2:   3 
q3:   2 
q4:   8 
x:   0 

Was there a description of how the 
design and vessels for fishery-
independent surveys such as trawl 
surveys have changed over time, 
including vessel intercalibration studies 
where applicable? 

1: yes 
2: no 
3: partially 
4. N/A 

q1:   3 
q2:   2 
q3:   9 
q4:   0 
x:     0 

How was the quality of research vessel 
surveys documented over the time-
series? 

1: Numbers of tows / stations 
/ transects 
2: Standard errors or 
equivalent 
3: Bias indicators such as 
coverage 
4. Not given 
5. N/A 
 
 

q1:   3 
q2:   1 
q3:   1 
q4:   7 
q5:   1 
x:     2 

If used, were the methods for deriving 
fishery-dependent (CPUE or LPUE 
commercial tuning fleet) data over the 
full time-series clearly explained? 

1: yes 
2: no 
3: partially 
4. N/A 

q1:   3 
q2:   2 
q3:   3 
q4:   6 
x:   1 
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QUEST I ON  RESPON SE  
RESUL TS   

(X=N O REPL Y )  

Was advice given on potential biases in 
LPUE/CPUE series, for example trends 
in vessel efficiency or effects of 
legislation? 

1: yes 
2: no 
3: partially 
4. N/A 

q1:   3 
q2:   2 
q3:   3 
q4:   6 
x:    0 

If an age based assessment has been 
conducted has there been an analysis of 
the age readings performance (between 
and within countries)? 

1: yes 
2: no 
3: partially 
4. N/A 

q1:   7 
q2:   6 
q3:   1 
q4:   0 
x:   0 

Was there a review of candidate values 
for natural mortality with full 
explanation of the evidence in support 
values proposed (e.g. life history; 
multispecies models.)? 

1: yes 
2: no 
3: partially 
4. N/A 

q1:   6 
q2:   3 
q3:   5 
q4:   0 
x:    0 

Was evidence provided for the choice of 
maturity ogive (proportion mature at 
age / length) with a description of data 
sources and how representative the 
sampling is of the population? 

1: yes 
2: no 
3: partially 
4. N/A 

q1:   3 
q2:   2 
q3:   7 
q4:   0 
x:    2 

Have any changes in the environment 
that could explain changes in the stock 
development been described? 

1: yes 
2: no 
3: partially 
 

q1:   5 
q2:   5 
q3:   4 
x:    0 

Are any large changes in the regulation 
(gears, mesh sizes, closed areas) that 
would affect CPUE, catch-at-age or 
other fishery data described? 

1: yes 
2: no 
3: partially 
4: N/A 

q1:   5 
q2:   5 
q3:   3 
q4:   0 
x:    1 

Did the group provide advice on how to 
improve future data collections if data 
quality is seen to be inadequate? 
 

1: yes 
2: no 
3: partially 

q1:   7 
q2:   4 
q3:   3 
x:   0 
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3 ToR B Review the responses to the data-quality questionnaires 
for discards estimates  

Since 2014, ICES has been committed to provide total catch advice, except when the 
rate of discarding is known to be significant but not quantified. To be able to provide 
catch advice, discards estimates are needed. This information could be either on the 
knowledge that discards are negligible, or on the estimated discard rate obtained from 
sampling. For several stocks a long time-series of good quality discard estimates is 
available and included in the analytical assessment. However, for many other stocks 
the knowledge of discard rates is limited. In 2015, ICES launched a data call requesting 
the necessary data to conduct the update assessments. In the data call the discard esti-
mates for the last three years (2012–2014) were requested, to ensure that the catch ad-
vice was provided also for stocks that do not include discards in their assessment.  

The ability to give total catch advice also depends on the quality of the discards esti-
mates, and ICES therefore asked the chairs of PGDATA to develop a data quality ques-
tionnaire that would have to be completed by all stock coordinators, both for stocks 
where discards are currently used, and those stocks for which discards estimates are 
available but not used. The approach of the PGDATA chairs was to develop two tables 
to be completed. The first describes the designs of national sampling schemes for dis-
cards estimation and how these have changed between years (if at all), and highlight-
ing potential for bias in the sampling design. The second table provides statistics on 
sampling coverage such as numbers of trips sampled and how many of those trips had 
catches and discards of the species in question, and includes estimates of precision 
where available. The two tables and the instructions for completion are included in 
Appendix 1.3 of the Annex 4 (benchmark data evaluation guidelines) in this report.   

PGDATA 2015 carried out an analysis of how these tables were completed and used 
by stock assessment Expert Groups (EGs). This analysis was based on all actively as-
sessed stocks in 2015 (some stocks assessed in 2014 were not assessed in 2015) in the 
remit of the ICES Working Group for the Bay of Biscay and the Iberic Waters ecoregion 
(WGBIE), the Working Group for the Celtic Seas Ecoregion (WGCSE), the Working 
Group on the Assessment of Demersal Stocks in the North Sea and Skagerrak 
(WGNSSK) and the Baltic Fisheries Assessment Working Group (WGBFAS). A com-
plete analysis of all the ICES stocks from all EGs was not possible due to time limitation 
and because some ICES stocks would not be assessed until after PGDATA in 2015. The 
four EGs represent the majority of the stocks that are or will be under the EU Landing 
Obligation, for which discards are significant (defined in this document as more than 
5% of total catch). 

This section compares the use of discard information to provide catch advice in 2015 
(advice on fishing opportunities for 2016) in relation to advice given in 2014 (advice for 
2015), from the four EGs reviewed. From a total of 75 stocks, for which ICES provided 
in 2014 and in 2015, only 46 stocks have the same discard information in 2014 and 2015. 
Note that the advice for some stocks (mainly in the Celtic Seas ecoregion) will not be 
addressed until October 2015. The use of discard data in the ICES advice was catego-
rized as “used”, “not used, unknown or unquantified”, and “not used, negligible”. The 
number of stock for which discard information was used has increased in 2015 in all 
EGs considered, except the WGBIE. 

For almost all the stocks in each EG in 2015 where the discard data were used for the 
first time, the self-evaluation of potential bias on the discard data were given as 1 or 2 
(from a scale of 1–3, being 1 the best) (Table 3.1). However, there are a few countries / 
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stocks for which the self-evaluation was 3 (higher possibility of bias) and the discard 
data were still used to provide catch advice. For most of the stocks for which discard 
data were used for the first time to provide catch advice in 2015 (advice for 2016), the 
last three years, or the last year (2014), of data was used to “top up” the landings advice.  

Table 3.1. Overview of the use of discard data in 2014 and 2015. The analysis was performed based 
on four ICES Expert Groups. The Ecoregion is a “proxy” of each EGs but a few stocks cover more 
than one Ecoregion. 

  E C O R EG I O N BA L T I C  N ORTH SEA 
C EL T I C  

S EA  

BA Y  O F  

B I S C A Y  

A N D 
I B ER I A N  TOTAL 

  Expert Group WGBFAS WGNSSK WGCSE WGBIE  

  Total number 
of stocks in 
this analysis 

16 23 21 15 75 

  Number of 
stocks with 
the same 
information 
in 2014 and 
2015 

10 10 16 10 46 

U
se

 o
f d

is
ca

rd
 d

at
a 

used 2014 4 9 8 4 23 

2015 8 22 10 4 44 

not used, 
unknown or 
unquantified 

2014 8 10 7 6 31 

2015 3 0 5 5 13 

not used, 
negligible 

2014 6 4 6 5 21 

2015 5 1 5 6 17 

Ideally, sufficient time-series of discards data should be included directly in an analyt-
ical stock assessment model to allow the fishing mortality and selectivity associated 
with discarding to be estimated and forecasted, and changes over time to be detected. 
However if discard rates are relatively high but the quality of the time-series data are 
poor (e.g. due to small sample sizes, biases in sampling schemes, large changes in sam-
pling design over time), or if the dataseries only cover a few recent years requiring 
extensive hindcasting of recent apparent discard rates, assessments may be badly de-
graded by inclusion of discards data. On the other hand, where high rates of discarding 
occur over several age classes, including where there is highgrading that may have 
altered over time, exclusion of discards data may result in assessments that are biased 
and fit poorly to relative abundance indices. This emphasizes the need for a detailed 
evaluation of the quality of discards data, both in the benchmarking system and also 
for ad-hoc use of data for topping up to give total catch advice. Under its ToR C, 
PGDATA includes detailed guidelines for evaluation of the quality of discards esti-
mates in the benchmarking process.  

Landings Obligation requirements to land all catches of designated species, and to self-
report all discards of species with exemptions due to de minimus or high survivability, 
raise a new set of concerns over the accuracy of catch data for components that are 
discarded or landed as damaged or below minimum size. This must be considered 
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when using the data in assessments in future, and for evaluating any changes in selec-
tivity that the LO is intended to induce. 
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4 ToR C Develop guidelines for data quality indicators in Bench-
marks using the WKIRISH as test case 

4.1 The ICES benchmarking process f low 

Comprehensive guidelines were developed by PGDATA to provide ICES benchmark 
data evaluation teams with suggestions for tasks that should be completed prior to and 
during the benchmark data evaluation meeting. The guidelines cover all types of data 
and biological parameters commonly used in stock assessments. For some benchmark 
assessments, only some of the data types and parameters may require full evaluation 
depending on the issues list for the benchmark, or if previous benchmark data evalua-
tion workshops have carried out a full evaluation which only requires an update with 
more recent data. The guideline headings are included in this section but for a full doc-
umentation of the guidelines see Annex 4. The guidelines include a description of tasks 
required for each data or parameter type, which will also relate to a specific Term of 
Reference for the benchmark data evaluation, and a set of supporting information in a 
set of appendices. 

However, not only the work tasks but also the benchmark process was discussed dur-
ing the PGDATA meeting. As a benchmark process is rather time consuming, the data 
need to be ready and available for a full process to be conducted. The two key meetings 
– the data evaluation meeting and the benchmark assessment meeting – are typically 
only 4–5 days long, and can only be fully effective if the ICES and external experts at 
the meetings are able to work with documentation of data quality evaluation and trial 
assessments completed in advance of the meetings.  

In some cases the work required to document data quality may require skills not pre-
sent in the laboratories carrying out the benchmarking, for example stock identifica-
tion, statistical survey design, fishing technology or evaluating quality of age data. In 
these cases, ICES Expert groups on the relevant topics should be able to provide advice 
and should be consulted at an early stage. This can require an initial benchmark issues 
list to be developed in which the questions to be posed to the EGs are given, and a 
revised issues list is produced after the EGs have provided their advice (See Annex 4 
for an example on biological parameters). 

The co-chair of the ICES Benchmark Steering Group attended PGDATA and developed 
a work process flow for the entire benchmark exercise, indicating also the possibility 
to terminate the process if the expected progress has not been met (Figure 4.1). This 
highlights the extended nature of the process and that it is not just a couple of work-
shops where all the work is done. 

A major issue for benchmark data compilation and evaluation is the supply of data 
from national laboratories, in time for the work to be done and in the format needed. 
Data may already be captured in InterCatch and DATRAS for example. However, to 
dig deeper into the designs, implementation and analysis of data collection schemes, 
and to evaluate the quality of the data, there will often be the need for metadata, doc-
umentation and detailed data not held by ICES. Data that have not previously been 
used may also become available but with no previous record on ICES databases. To 
facilitate this process, there is a clear need for software systems that can readily provide 
the information and diagnostics needed for the compilation and evaluation of data. 
Examples include the development of Regional Data Bases from which national fishery 
sampling metadata and detailed data can be sourced, GIS or other mapping tools, the 
WebGR software to facilitate evaluation of quality of age data, and other diagnostic 

 



ICES PGDATA REPORT 2015 |  15 

tools such as the from the EU COST project, which may also be linked to or built into 
the RDB development.  

PGDATA fully supports the development of such enabling technologies to improve 
the efficiency and scope of data evaluation tasks, and includes a recommendation in 
Annex 7 for continued funding support for the RDB and WebGR. 

 

 

 

Figure 4.1. The suggested 3 year ICES benchmark process for stock assessments  
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4.2 Summary o f data types for benchmark data evaluation guidelines 

The following is a summary of the individual data types and processes that are covered 
in the PGDATA guidelines given in Annex 4. These guidelines will be trialled in detail 
for Irish Sea whiting as part of the WKIRISH2 benchmark data evaluation process 
which will culminate in the data evaluation workshop in autumn 2016. However the 
use of the guidelines is not restricted to this and can be used for any other benchmark 
assessments before then, so that more extensive feedback for improvements can be 
made. 

4.2.1 Stock Identification 

This is to explain the basis for existing assumptions on stock structure and mixing rates 
between stock areas, or proposed new assumptions which form the basis for spatial 
aggregation of fishery and survey data and/or adjustments to datasets to account for 
stock mixing. This is an area where the ICES Working Group on Stock Identification 
Methods (WGSIM) can provide advice. However, revision of stock boundaries can 
have major implications for collation of data and for the quality of data for the new 
stock definitions and this has to be accounted for as well.  

4.2.2 Re view and recommend l ife-history parameters  

Life-history parameters (e.g. growth parameters, maturity ogives, fecundity, natural 
mortality), are used extensively in assessment models and for calculating biological 
reference points. This section of the guidelines deals documentation of the basis for the 
choice or range of parameters, including models to describe growth, maturation, and 
fecundity by age, sex, or length, and providing quality diagnostics. The ICES Working 
Group on Biological Parameters (WGBIOP) may be approached for advice. 

4.2.3 De scribe t he history of f ishery management regulations  

Information is needed on management regulations and actions that are expected to 
have caused changes in the quality of fishery catch data or the selectivity patterns of 
fisheries that are of relevance for the scientific assessment of the stocks and provision 
of advice. The guidelines cover the documentation of regulations that are generic to all 
species taken by the fleets in the stock area, or are specific to individual species. Expert 
advice from the ICES Working Group on Fishing Technology and Fish Behavior 
(WGFTFB) may be needed.  

4.2.4 De velop t ime-series of c atch e stimates w ith b ias and precision indi-
cators. 

Fishery catch data are key inputs to most stock assessment procedures. This guideline 
addresses the retained or discarded fishery catch for all types of commercial and rec-
reational fishing. Separate data evaluations are needed for catches that are recorded 
exhaustively (e.g. landings logbooks), and for those estimated through sampling 
schemes (e.g. discards and recreational catches). Clear documentation of data collec-
tion methods is needed, and how these may have changed over time.  In many cases 
the fishery catch data have uncertainties caused by biases related to the design of the 
data collection schemes or to implementation error such as non-response, misreport-
ing, species identification errors or mixed species categories, or conversion factors. The 
guidelines cover such issues as well as provision of precision estimates or indicators. 
The benchmark team may need to seek advice and assistance from ICES EGs with ex-
pertise in statistical sampling survey design and analysis, such as the Working Group 
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on Commercial Catches (WGCATCH) and the Working Group on Recreational Fishery 
Surveys (WGRFS).  

4.2.5 Est imate t he length and age d istributions of f ishery landings and d is-
cards, w ith b ias and p recision indicators. 

Fishery age compositions, and in some cases length compositions, are also a key input 
to many stock assessment procedures. As with estimation of catches by surveys, the 
description and evaluation of additional sampling surveys to estimate length and age 
composition, and evaluation of data quality, can be complex. This aspect of data col-
lection can be combined with catch estimation when seeking assistance from ICES Ex-
pert Groups dealing with such surveys such as WGCATCH. Assistance from the ICES 
Working Group on Biological Parameters (WGBIOP) should be sought in relation to 
quality of age estimates, where needed.  

4.2.6 F ishery selectivity (pattern of c atchability at  length or age) in t he as-
se ssment model. 

Most age-based or length-based stock assessment models require some assumptions 
about selectivity i.e. how catchability varies with size or age in fisheries. Selectivity in 
this context is a combination of the selectivity properties of fishing gears of different 
design, and factors influencing the probability of fishing operations encountering fish 
of different sizes and ages, for example related to distribution of fishing or behavior 
patterns of the fish. Knowledge of the selectivity characteristics of the gears, and the 
distribution of fishing relative to the population of fish of different sizes, can help iden-
tify plausible selectivity patterns where this is needed in the assessment model. The 
ICES Working Group on Fishing Technology and Fish Behaviour, WGFTFB, may be 
able to provide advice on this. 

4.2.7 Re commend values for d iscard mortality rates, w here appropriate, and 
ind icate t he range of uncertainty in values. 

ICES assessment EGs have, for most assessed stocks, assumed that all discards die. The 
potential for dispensations from the EU landings obligation for species with high dis-
card survival has resulted in a range of studies on the mortality rates of fish and shell-
fish discarded or released alive from fishing operations. Many recreationally caught 
fish are also released alive after capture and have variable survival rate depending on 
a range of factors such as deep hooking, bleeding and water temperature. There are 
numerous published studies on post release survival of marine species, though rela-
tively few are from Europe. Increasingly, ICES assessment EGs will need estimates or 
inferences of mortality of discarded or live-released fish caused by the fishing opera-
tion. Post-release mortality in recreational fisheries is an ongoing topic covered by the 
ICES WGRFS which can provide advice. The ICES workshop on Methods for Estimat-
ing Discard Survival, WKMEDS, has covered some of the issues. 

4.2.8 Re view al l avai lable and relevant f ishery-independent and dependent 
d ata sources o n f ish abundance 

4.2.8.1 F ishery-independent data 
Assessment EGs make extensive use of research surveys to provide absolute estimates 
of abundance, or more commonly, relative abundance indices, for tuning length or age 
based stock assessments. In many data-limited assessments, surveys provide the main 
source of information on stock trends. Survey data may be used as size/age-aggregated 

 



18  | ICES PGDATA REPORT 2015 

indices or as length or age based indices. Some assessment models require the param-
eters of the selectivity pattern of a survey at length or age to be fixed or estimated, and 
for indicators of data quality such as CVs or effective sample sizes to be input to the 
model separately for the total abundance indices and the length or age compositions. 
The guidelines indicate how surveys currently used in the stock assessment or new 
relevant surveys should be reviewed and recommendations given of which series are 
considered adequate and reliable for use in stock assessments. As with survey esti-
mates of fishery catches and catch compositions, the evaluation of fishery-independent 
survey data can be complex and will require outputs and support from expert groups 
dealing with design and implementation (e.g. International Bottom Trawl Survey 
Working Group, IBTSWG) and those dealing with interpretation and end-use of sur-
vey data (e.g. Working Group on Improving use of Survey Data for Assessment and 
Advice, WGISDAA). 

4.2.8.2 F ishery dependent data 

Fishery dependent abundance indices continue to be used for some stocks, with or 
without fishery-independent data, and may be the only information available on stock 
trends for some data-limited stocks. Assessment and advisory groups need to under-
stand the limits imposed by the quality and resolution of such data, and guidelines on 
aspects to be covered in a benchmark data evaluation are given. Advice from the ICES 
Working Group on Fishing Technology and Fish Behavior (WGFTFB) should be sought 
in evaluating the suitability of a fleet for providing abundance indices and for evaluat-
ing issues such as technology creep. 

4.2.9 Ecosystem changes  

Longer term or episodic/transient changes in environmental drivers known to influ-
ence distribution, growth, recruitment, natural mortality or other aspects of productiv-
ity and which are relevant to assessments and forecasts should be considered. There 
are potential circumstances where the data inputs to an assessment model, or the as-
sumptions in the model, need to take into account environmental drivers. These may 
be episodic or transient phenomena such as mortality or changes in fish distribution 
caused by low-oxygen water or lethal temperature events, or longer term trends in en-
vironmental conditions. The data evaluation team should source and review existing 
information and make recommendations on how this information should be used by 
the assessment team.   
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4.2.10 Re commendations for research 

Research and development is a key aspect for improving scientific advice. It is im-
portant that the benchmarking process has access to the results of completed studies 
and information on progress in research that has been recommended at an earlier stage 
to support the assessment process. The data evaluation team should provide a review 
of existing recommendations for research to develop and improve the input data for 
the assessment, and what has been achieved. If work is still ongoing, describe progress, 
problems encountered, how these will be resolved and expected finalization of the 
work. If this cannot be progressed, consider a recommendation that the work should 
be stopped. 

During the data evaluation workshop, proposals for changes to data collection or needs 
for new data or studies may be identified. The workshop must identify the relative 
priorities of the recommendations and expected impact on the quality of the assess-
ment, and take into account feasibility. 

4.2.11 Overview of recommendations of t he Data Workshop.  

It is important that the data evaluation workshop provides a clear and accurate docu-
mentation of all the datasets and input parameters that are recommended and sup-
ported by the documented evaluations. The guidelines recommend developing a 
spreadsheet of assessment model input data and parameters that reflects the decisions 
and recommendations of the data evaluation workshop, covering all aspects of data 
and parameter estimates covered in the guidelines. This will include quality indicators 
such as age-error matrices and time-series of CVs or sample sizes that are needed for 
input to the assessment model, in addition to plausible ranges of parameters such as 
M, and alternative catch histories where needed. The spreadsheet should also docu-
ment any data that were evaluated by the data evaluation team but not recommended 
for use.  This is a key output of the data evaluation process. The benchmark assessment 
workshop will use this table to indicate which data were used, and explain why any of 
the data are not used or are modified. 

4.2.12 Dat a evaluation workshop report  

The guidelines recommend that the report of the data evaluation workshop should be 
finalized and agreed, and the spreadsheet of recommended assessment input data 
completed, within two weeks of the end of the workshop. This is to allow the stock 
assessment team time to evaluate the recommendations, seek any clarification from the 
data evaluation team, or conduct any of their own analyses if they disagree with the 
findings of the data evaluation workshop. The report should provide complete docu-
mentation of workshop actions, decisions, list of working documents, other infor-
mation used by the workshop, and a list of any additional tasks to be completed 
following the workshop with dates and responsibilities for completion. 

The data evaluation workshop report and Excel table of recommended inputs should 
stand as separate documents alongside the assessment workshop report with both be-
ing available from the same ICES web page.  
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5 ToR D def ine the scope and working practices of PGDATA 

PGDATA had in advance of the meeting asked relevant working groups within ICES 
on what role they could imagine PGDATA could have in relation to their own group. 
A short summary from each presentation is included in the report. At the meeting the 
advantage of mapping the connections between different ICES Working Groups was 
discussed, particularly within the ICES Steering Group on Integrated Ecosystem Ob-
servation and Monitoring (SSGIEOM) which covers the data EGs dealing with surveys, 
fishery data, fishing technology and fish biology.  

5.1 Working Group on B iological Parameters (WGBIOP) 

A main objective of WGBIOP will be to support the development and quality assurance 
of regional and national provision of biological parameters as reliable input data to 
integrated ecosystem stock assessment and advice, while making the most efficient use 
of expert resources. All National Age Reader/Maturity Stager Coordinators (ICES and 
GFCM) have been invited as well as relevant external experts such as statisticians, sam-
pling designers or specific EG members. The participant-list, however, do not at first 
glance represent the needed expertise to answer the ToRs for WGBIOP 2015 and thus 
the chairs approached PGDATA for advice on how to attract the necessary expertise. 
A suggestion was to map out the needed expertise for the ToRs for 2016 with the expe-
rience from the 2015 meeting and address ACOM/SCICOM fora in due time before the 
deadline for registration for WGBIOP 2016.  

The WGBIOP chairs presented the current detrimental status of the calibration tool 
WebGR, which will cease to work by the end of 2015 unless appropriate action is taken. 
Keeping this tool viable is fundamental for the quality assurance of biological param-
eters and is used pan-European by all institutes participating in calibration exercises 
and also within National institutes for internal quality assurance. An immediate rescue 
of the system is estimated to be rather low budget demanding (in the area of €6000). 
However in order for ICES to take over the system, which is the way to ensure future 
use of the system, a larger amount of funding is needed. PGDATA decided to advocate 
the rescue of WebGR both within the ICES recommendation system (see recommenda-
tions in Section 10), but also at the RCMs WGBIOP will further develop a plan for the 
continuation and upgrading of WebGR in the format of a proposal for a two year pro-
ject. 
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5.2 ICES DATA centre 

5.2.1 InterCatch 

InterCatch is the backbone of the data used for the full analytic stock assessment. This 
year there has been an increased use of InterCatch, which mean more stocks have good 
documentation of the data at the level being reported. More than 55 stocks had data in 
InterCatch in 2015. The following assessment working groups were using InterCatch: 
AFWG, HAWG, NWWG, WGBFAS, WGBIE, WGCSE, WGDEEP, WGNSSK, WGEF, 
WGHANSA, WGWIDE, WGMIXFISH. 

5.2.1.1 D evelopments 

The environment around InterCatch is changing and new demands are always present. 
Through the last year the following functionality have been developed and imple-
mented 

• Status of data in InterCatch 
• Copy allocation for a different year 
• Rewrote copying under extract (safer) 
• View imported data 
• Creation of the validation file 
• Import delete more user friendly 

5.2.1.2 N ew developments 

The new requests for functionalities are prioritized in the list below 

• New landings obligation (discard brought to the harbour for some species 
and areas) – how will this affect IC, and how should IC deal with the new 
landings obligations. 

• Make it possible to see and delete all wrongly Import data 
• Overviews of stock progress in InterCatch for EG chairs 
• Easy and multiple deletions of set up of unsampled strata’s allocations for 

age and length distributions 
• User guided information in IC, to easily guide and help the users  
• Quality checks: 1) Age and length range checks. 2) Mean weight and mean 

length range check per age or length per stock. Make the validation file 
interactive when processing the data though IC. View Sums of products 
(SOP) with stratum overview and in allocations 

• Make it possible to use age and length in parallel (dealing with potential 
CATON (catch numbers-at-age) differences) 

It is of high priority to make sure InterCatch fulfil the requirements of the working 
groups, when they are depending on the data in InterCatch for the assessment. There-
fore the focus is to concentrate on the changes regarding the new landing obligation. 
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5.2.1.3 The Role of PGDATA in connection with InterCatch 

Previously the Planning Group on Commercial Catches, Discards Biological Sampling 
(PGCCDBS) had InterCatch under its Terms of Reference, but after the changes of 
groups under ACOM, InterCatch is now under PGDATA. This means that status of 
InterCatch and information of priorities of new developments are given to the 
PGDATA. The PGDATA should support InterCatch and help in making sure Inter-
Catch can support the working groups. PGDATA can suggest extra developments and 
in dialog with ICES Secretariat change the order of prioritization of the development, 
to make sure InterCatch support and fulfil the needs of the working groups. 

5.2.2 Re gional Data B ase RDB 

The Regional Data Base (RDB) should be used for raising of the national data before it 
is transferred to InterCatch. The ICES Secretariat is funded by the European Commis-
sion (EC) to host and maintain the RDB, but the EC are so far not funding develop-
ments. The Regional Coordination Meetings (RCM) for the Baltic Sea, for the North Sea 
& Eastern Arctic and for the North Atlantic are all using and depending on the data 
from the RDB. The RCMs send out a data call each year for upload of data into the 
RDB. The RCMs use the data in the RDB to plan and coordinate sampling in the three 
regions. The RDB can also have a key role in facilitating the evaluation of fishery data 
and provision of diagnostics and quality indicators for the ICES benchmark data eval-
uation process, representing a deeper level of detail and potential functionality than in 
InterCatch which accepts data already raised by fleet. The use of software routines in-
tegrated with the RDB can free up the ability to interrogate data and provide diagnos-
tics of data quality and statistically raised estimates with greater flexibility. This would 
represent a major advance in the efficiency and effectiveness of the data compilation 
and evaluation process for fishery data. 

5.2.2.1 I CES funding development of the RDB 

ICES Council approved in September 2014 funding for an extra person working on the 
RDB for 1½ year. The focus has been to develop and implement a new check to validate 
métiers depending on areas. New reports used by the RCM have also been developed. 
The implementation of consistent harbour codes and changing to the Location codes 
LOCODE under the EC Master Data Register will soon be completed. The change have 
been implemented but there are still some harbours to map to the new codes. Later the 
species code system will change to the WoRMS species codes. 

5.2.2.2 Governance of the RDB 

The Steering Committee of the RDB (SCRDB) has the following governance of the RDB: 
Technical governance, Strategic planning, Operational issues and Estimates of costs. 
The Liaison Meeting (LM) have the following input to the SCRDB: Prioritize between 
the suggestions for development from the RCM’s and were needed formulate some of 
the ToRs on the SCRDB agenda. The RCMs have the following tasks: Content govern-
ance, Prioritize and develop road maps for data uploads, Monitor general problems 
with data uploads/ data processing and report that to SCRDB for action, Suggest areas 
for development and Appoint people to SCRDB. The RCMs write recommendations to 
the LM. 
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5.2.3 EC ’s feasibi lity st udy on d ata systems 

In 2013 EC started a feasibility study on “Scientific data storage and transmission under 
the 2014–2020 Data Collection Multi-annual Program”. A consultant company looked 
into all systems and organizations involved in fisheries data in 2013 and 2014. From 
ICES Secretariat’s side DATRAS, InterCatch and the RDB were analysed. The conclu-
sion from the feasibility study was that a ‘Scenario 4’ was the preferred scenario, where 
the RDB and InterCatch was in ICES Secretariat, with a structure close to the one exist-
ing today, but with some streamlining of data flows within a data hub. The EC pub-
lished a follow-up call for tenders in 2016 for a “study on availability and dissemination 
of DCF data” to develop a prototype data hub in which thematically specialized data-
bases (biological data - RDB, fleet economic data and fisheries activity data) would be 
linked so that biological and economic data can be aggregated in the forms needed to 
supply a wider range of end-users. In the ICES community it was a big question, when 
this proposal was first mentioned by the EC, why such a study must be completed 
before any further, badly needed development of the existing RDB can be funded. It 
had been expected that after the first feasibility study the EC would support develop-
ment of the RDB, but this will now be delayed further.  

5.2.4 T he RDB and InterCatch together 

The overall goal is to combine the RDB and InterCatch, so there is full documentation 
of data and processes behind the ICES advice. Today we have two systems, which are 
not completely streamlined (see the overview of the two systems below). The reason 
for the blue dashed RDB rising line is because, so far the RDB is not yet widely used 
for data raising from samples to the fleet. 

 

The overall idea is to streamline the data flow going from the RDB to InterCatch, which 
would ensure a full documentation of data and ensure only approved standardized 
raising methods have been used throughout the processes. 
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PGDATA is strongly supportive of the continued development of the RDB for the rea-
sons given above, and recommends continued funding to improve the functionality 
(see recommendations Section 10). 

5.3 ICES Secretariat 

PGDATA was recommended by the Planning Group of Commercial Catches, Discards 
and Biological Sampling (PGCCDBS). The driving decision for splitting PGCCDBS into 
the three separate EGs, two of which (WGCATCH and WGBIOP) previously worked 
as subgroups, was to address workload issues at PGCCDBS. The recommendation for 
a new expert group with a different scope focusing on end-use of data was well re-
ceived by the ICES Advisory Committee (ACOM). It was important to recognize that 
the first PGDATA meeting should reflect the scope and role of the new Expert Group 
(EG) and plan future work.  

The key topic for PGDATA is data quality analysis for the end use of data; both on 
fisheries dependent and independent data. The impact of the data quality in the assess-
ment and the advice should also be addressed in the incoming years. PGDATA should 
also play a key role on setting the priorities and advice for development on the ICES 
databases that store such data (e.g. InterCatch, Regional Database). As it was already 
this year’s case, PGDATA is a key expert group to provide the basis for the advice on 
data collection (in relation to the special request on recreational catch).  

PGDATA is closely linked to the ICES Strategic Plan, essentially in the area of improv-
ing data collection and use: 

a ) Coordinate and integrate surveys; 
b ) Develop guidelines for best practice in design and implementation of statis-

tically sound catch sampling schemes; 
c ) Identify the data required to provide advice on fisheries and environmental 

issues and communicate the requirements to those responsible for the col-
lection of data; 

d ) Promote efficient and effective data storage through integration of data in 
regional databases, including making data available for experts through In-
terCatch. 

and on developing the scope of advice: 

a ) Integrated ecosystem assessment  
b ) “New” areas, such as aquaculture 
c ) Integrate considerations of bycatch in the advice for fisheries (including 

elasmobranchs, mammals, and seabirds) 
d ) Facilitate transition from single-stock benchmarks to regional benchmarks. 

The link of PGDATA and the other EGs under the Steering Groups on Integrated Eco-
system Observation and Monitoring (SSGIEOM), the fish stocks assessment groups, 
and the benchmark process are crucial. 
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6 ToR E  Review and adapt the work programme for the next two 
years of PGDATA 

It was decided during the PGDATA meeting to focus next year’s work plan on the data 
needs for the quality assurance framework (QAF) and how this needs to be imple-
mented in ICES Expert groups. Furthermore the group should work on cost benefit 
analysis of data both during a workshop (See ToR F) and also with the focus on the 
impact of the data in stock assessment. 

Y EAR 2016 

29  

FEBRUARY–4 
MA R C H 

S A N  
S EBA S T I A N  

S P A I N  

I N TERIM REPORT BY 4  A P R I L  

2016  T O  S SGI EOM,  
SC I COM &  ACOM 

1  MORE DAY – (5) LUNCH T O  

L U N C H 

Year 2017   Final report by “DATE” 
to SSGIEOM, SCICOM & 
ACOM 
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Summary of the next two years Work Plan 

Year 2 
Planning of future work, including a workshop, to develop procedures for 
evaluating data needs in terms of impacts of data quality and cost–benefits of data 
through development of MSE or similar tools, focusing on the relative impacts of 
data improvements on quality of stock assessment estimates and associated advice;  
Guidelines to other SSGIEOM EGs on QAF implementation;  Further development 
and testing of QAF procedures in benchmarks; Consultations with data end-users 
such as stock assessors on role and operation of PGDATA. 

Terms of Reference for the second annual meeting of PGDATA will be: 

i) Plan the June 2016 PGDATA Workshop on cost benefit analysis of data 
collection in support of stock assessment and fishery management 
(WKCOSTBEN), taking into account outcomes of the EU project DG 
MARE/2014/19 “Strengthening Regional Cooperation in the Area of 
Fisheries Data Collection”  

ii) Review outcomes of consultations, to be done prior to PGDATA meeting, 
with ICES SSGIEOM chair and EGs on implementing the SSGIEOM ToR to 
“Promote the development within EGs of standards and guidelines for 
good practice in data collection covering the design and implementation of 
surveys, fishery and other related data collection programmes, the 
archiving and interpretation of data and samples, the analysis of data, 
provision of data quality indicators, and the documentation of 
procedures”. 

iii) Using the 2015 benchmark data evaluation meeting for the Irish Sea 
(WKIRISH) as a test case, work with the assessment team to identify / and 
review the benchmark process and modify the guidelines for benchmark 
data evaluation meetings if required. 

iv) Develop actions in response to pre-meeting consultations with end-users 
on PGDATA role, including the potential roles for PGDATA to provide 
expert support to the Regional Coodination Group process under the 
revised Data Collection Framework 

v) Respond to recommendations and requests for advice from other ICES 
Expert Groups, RCMs or other bodies. 

vi) Plan the ASC theme session on “when is enough – enough” in connection 
to the ongoing activities in PGDATA.  

vii) Map the skills required for the PGDATA future work programme. 
viii) Develop a strategy for collaboration between PGDATA and WGISDAA 

(ICES WG on integrating survey data in assessments and advice) on topics 
of common interest. 

ix) Develop the PGDATA workplan for 2017. 
 

Year 3 Review of progress / results in implementing QAF; further implementation in 
benchmarks; Methodological Workshop – developing and testing criteria for 
evaluating data needs and requests; consultations with end-users on data needs; 
3rd PG meeting; evaluate future PGDATA workplans. 

 



ICES PGDATA REPORT 2015 |  27 

7 ToR F  future workshops 

The following workshop was proposed by PGDATA, now accepted, on the subject one 
cost benefit analysis of data collection in support of stock assessment and fishery man-
agement (WKCOSTBEN). This was one of the topics for the second year of PGDATA. 
Subsequent to the meeting, some PGDATA members also submitted a proposal for a 
theme session in the 2016 ICES Annual Science Conference entitled “When is enough, 
enough?” which will seek papers from the wider marine science community dealing 
with the propagation of errors in assessments and advice, and the cost–benefit of data 
collection. Outcomes of the WKCOSTBEN can feed into this ASC session. 

2015/2/SSGIEOM:06 

The Workshop on cost benefit analysis of data collection in support of stock assess-
ment and fishery management (WKCOSTBEN), chaired by Mike Armstrong*, UK 
and Jon Helge Vølstad*, Norway, will meet in ICES HQ, 28 June–1 July 2016 to: 

a ) Propose options and analytical methods for an objective framework to eval-
uate the benefitsvs.costs of datasets used to support stock assessment and 
fishery management advice, where the benefits are in terms of accuracy (bias 
and precision) of assessment results and derived management variables, 
and risks to stocks associated with management under uncertainty. This 
framework should be able to evaluate existing datasets, new data requests 
from end-users, and options for focusing elements of funding, survey de-
sign, spatial and temporal coverage,  and sampling effort  towards compo-
nents of data collection that have greatest influence on quality of 
assessments and management decisions for particular stocks or groups of 
stocks.  

b ) Identify a range of stocks for detailed case studies, including those with full 
analytical age-based assessments and data-limited assessments, and con-
trasting stock status and biology. Describe the data used in the assessments, 
the design of fishery-dependent and fishery-independent sampling surveys 
providing the data, including hierarchical cluster sampling designs and an-
alytical methods for quantifying precision reliably. Evaluate sampling rates 
and allocation for given survey designs that are required to derive estimates 
with adequate precision.  Specify how simulations of the sampling schemes 
could be used to relate precision to sampling intensity and costs. 

c ) Develop a proposal for a longer term (3-year) project to develop a general 
methodological framework and open-source software to carry out cost–ben-
efit analysis and provide proof of concept using the case study stocks. Iden-
tify potential sources of funding. 

d ) Identify the need for follow-up workshops in 2017 onwards in the event of 
no funding for a dedicated project. 

WKCOSTBEN will report by 7 August to the attention of the ACOM, SCICOM, and 
PGDATA. 
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Supporting Information 
  

Priority This workshop is considered to have a very high priority for establishing data 
requirements under the DCF and for ensuring the cost effectiveness of data 
collection. 

Scientific 
justification 

International agreement to exploit all stocks at MSY means that a range of 
assessment methods is needed to determine MSY reference points and stock 
status relative to these, including for many data-limited stocks. This will lead 
to requests for improved or additional data that may not be feasible within 
existing DCF and national budgets for data collection. It is imperative that 
objective methods are developed to allow the most cost-effective use of data 
collection funds to help achieve these management goals. This may involve 
identifying areas of data collection that have relatively large influence on ability 
to assess the stocks and those that have relatively little influence, and the costs 
of collecting these data. Where new data are requested, it must be possible to 
make an informed judgement on the benefits these will bring to the 
assessments and management in relation to the feasibility and costs of data 
collection. Without such a decision framework, the ability to achieve MSY goals 
may be unnecessarily impeded. This framework will help the European 
Commission and its Regional Coordination Groups to make informed 
decisions on regional data needs under the revided DCF and help coordination 
between countries.  

Resource 
requirements 

The principal resource requirements are people with the skills needed for the 
workshop. Historical data needed for the case study evaluations are already 
collected and must be made available. 

Participants To be arranged 

Secretariat 
facilities 

Some secretarial support will be needed. 

Financial Member States may fund this through their EMFF programme.. 

Linkages to 
advisory 
committees 

ACOM and SCICOM 

Linkages to 
other 
committees or 
groups 

PGDATA, WGCATCH, WGRFS, WGBIOP, WGISDAA. 

Linkages to 
other 
organizations 

RCMs 
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T heme session proposal 

The Theme session proposal for the 2016 ICES Annual Science Conference entitled 
“When is enough, enough?”, chaired by Mike Armstrong, UK, Marie Storr-Paulsen, 
DK, Jim Ianelli , USA and Jon Helge Vølstad, Norway. 

De scription  

In recent years, there have been increasing demands on data with documented quality 
to support stock assessments and advice as well as to support the ecosystem approach 
to management.  An increase in the volume and complexity of data collection and the 
need to meet quality standards within logistical and economic constraints requires pri-
oritization and optimization of the national as well as regional sampling programs 
through: 

• a better regional coordination,  
• improved survey sampling designs and analytical methods,   
• development of new technology    
• quality documentation and,  
• cost–benefit analysis 
• uncertainty in assessments 

The main focus of this theme session is the wide range of data including new datasets 
that ICES uses to support its stock assessment and advisory process. The session will 
invite papers on approaches to evaluate the quality of datasets, how to use them as 
effectively as possible, and objective methods to identify and prioritize data needs. It 
is essential that the quality of the data, and how this impacts the accuracy of key pa-
rameter estimates that are the basis for advice, is understood before they are used to 
support fisheries stock assessments and advice as well as other end-users. 

Stock assessments are based on data from fisheries-independent as well as fisheries-
dependent sampling surveys with inherent uncertainty due to sampling errors and 
various sources of systematic errors (bias). It is important to quantify how errors in 
input-data propagate through assessments to help identify the most cost-effective data 
collections and sampling efforts that adequately support assessments and advice or 
other management processes. 

In later years statistical assessment models (such as SAM) have been developed which 
can account for sampling errors and the high degree of complexity in the input data.   

This session aims to bring together fisheries scientists and statisticians with expertise 
in survey sampling design and analysis, practical experience with data collections, 
stock assessment modelling, harvest control rules, simulation studies and statistical 
analysis to assess our current ability to quantify uncertainty in input data, and to track 
how uncertainty in input data propagates through stock assessment models to affect 
harvest rules.  

Papers are welcomed in the following areas:  

Data collections to support the ecosystem approach with cost-effective designs and 
documented quality. Simulation studies to test and develop sampling designs, partic-
ularly in a regional context. 

Sampling and analysis methods for fisheries-dependent and fisheries-independent 
surveys that follow best scientific practice to provide data for stock assessments  

 



30  | ICES PGDATA REPORT 2015 

Methods that reflect assessment uncertainty by allowing for uncertainty in the histori-
cal catch estimates and other key population parameters typically assumed as fixed or 
measured without error. 

Incorporation of sampling errors in input data in the assessment model, evaluation of 
model fit to observation data, and how this can be integrated in a stock assessment 
outputs.  

Demonstration of how management decision is affected by uncertainty in survey data 
and stock assessment. Central to this will be papers that demonstrate a feedback loop 
showing how improved survey design can lead to reduced variance, improved stock 
assessment model prediction and a subsequent reduction in uncertainty associated 
with implementing a specific harvest rule, such as one based on MSY.  

Suggested theme session format   

A good mixture of talks and discussions sessions is proposed for this session over a 
period of 1 day. A keynote presentation will be used to define the challenges, and fol-
lowed by a set of oral presentations covering different themes to address these chal-
lenges (optimization through a better regional coordination, survey design, statistical 
assessment modelling, and cost–benefit analysis 

Expected participation *   

This session will appeal to a wide range of participants including: fisheries scientists 
involved in monitoring and assessment, statisticians working on survey methods and 
statistical assessment models, fisheries managers, policy-makers, and non-governmen-
tal organizations (e.g. producer organizations). This should attract national, European 
and international stakeholders. 

L inkages to ICES Strategic Plan *    

This theme addresses three pillars from the ICES strategic plan: building a foundation 
of science (Pillar 1), producing the information and advice decision-makers need (Pillar 
2) and underpinning the science and advice through data and information service (Pil-
lar 3).  

This has a very strong link to Goal 2 through coordination of data collection, and Goal 
3 through ensuring quality assurance, transparency, and documentation of data and 
goal 4 through promoting the data and data quality for science and advice needs on 
both regional and subregional levels. 

L inkages to ICES Steering Groups and/or Advisory Committee ( if relevant) *    

The theme is linked to several SCICOM/ACOM Steering Groups such as The Bench-
mark Steering Group (BSG) through the focus of documentation on the data quality, 
on Integrated Ecosystem Observation and Monitoring (SSGIEOM) through the opti-
mizing monitoring needs and ACOM/SCICOM Integrated Ecosystem Assessments 
(SSGIEA) through the validation of the quality in the data to be incorporated. It will 
also feed into ACOM through the assessment groups where the quality in data needs 
to be documented and validated to support of a trustworthy advice 
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8 ToR G Special request f rom EU Identify what data on recreational 
f ishery that should be collected. 

8.1 Details o f request from the Commission 

PGDATA was provided with an additional Term of Reference to help ICES develop 
advice to the European Commission on the need for, and use of, recreational fishery 
data. The request from the Commission was as follows: 

DG MARE kindly requests that ICES provides advice on how data needs for monitoring the 
recreational fisheries should best be defined to meet expected end-user needs. This advice 
should be delivered the latest by 21st August 2015 and address the following questions in 
detail:  

1. What are the drivers for the collection of recreational fishing data? 

2. What recreational fishery data (biological, economic & fisheries activity) are 
needed to support the scientific advice? 

3. How will these data be used in stock assessment and fishery management advice? 

4. What spatial and temporal resolution of data is needed to support fisheries man-
agement? 

8.1.1 Re sponse b y ICES WGRFS in J une 2015 

This request was considered during June 2015 by the ICES Working Group on Recrea-
tional Fisheries Surveys (WGRFS; ICES 2015) which developed a detailed response to 
the four questions which can be read in the report of that meeting. The summary in the 
WGRFS response gives the following recommendations: 

• The need to include recreational fishery data in a stock assessment proce-
dure should be evaluated on a case-by-case basis, according to the known 
magnitude of catches compared with commercial catches based on previ-
ous surveys or pilot studies. This should be reviewed regularly as recrea-
tional catches can fluctuate significantly between years and recreational 
effort can remain high even where stock are depleted. 

• The types of surveys being conducted for the successful management of 
shared stocks need to cover the stock area and thus need to be agreed at a 
regional level. Precision targets should be set at the overall stock level for 
combined international estimates, and bias in data collection and estimates 
should be documented. Data collection requirements should be evaluated 
by regional coordination groups and WGRFS before being ratified by the 
European Commission. This approach mirrors regional coordination of 
commercial fishery sampling. 

• Where recreational fishing surveys exist, multispecies data should be col-
lected as the costs are not significantly greater than for single species data 
collection. 

• To facilitate the inclusion of recreational fishery data in stock assessments, 
an annual frequency of data collection is needed over a number years to 
develop time-series of recreational mortality that comprises of both kept 
and released components of the catch.  
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• Biological data on catches (size or age composition) is required both for 
caught and released components if catch at size or age is needed for an as-
sessment model. 

• In order to make optimum allocation decisions between commercial and 
recreational sectors, it is also necessary to collect information on the eco-
nomic value and social benefits of recreational sea fishing. However, this is 
unlikely to change quickly, so a frequency of every five years is appropriate 
and be driven by end-user needs. 

The rationale underpinning these recommendations is discussed in detail in the 
WGRFS document. 

8.1.2 P GDATA response 

PGDATA reviewed the WGRFS document (ICES 2015) and agrees with the content and 
the overall recommendations of WGRFS. However PGDATA has the following addi-
tional comments: 

• PGDATA considers that the frequency of recreational fishery surveys in a 
specified region (e.g. annual, biennial or longer intervals), addressed in 
WGRFS recommendation 4, should be evaluated on a case by case basis. 
For some stocks, recreational fishery removals may be at such a level that 
having estimates at longer intervals than a year may unacceptably degrade 
the quality of the assessments and the advice, and impede achievement of 
management goals such as MSY. At the other extreme, there may be stocks 
where recreational fishing mortality (F) is very low compared to the total 
catch, and it would be sufficient to have some form of survey at longer 
intervals. This would detect any trend of increasing recreational fishing 
mortality or proportion of total F attributable to recreational fishing, par-
ticularly on a stock that is declining in abundance. Where recreational 
catch estimates are small but very imprecise, adding recreational catch es-
timates may reduce precision of the assessment for only gaining a small 
reduction in bias due to exclusion of the data. This would need to be eval-
uated. It is likely that the frequency of surveys in a region will be deter-
mined by the data needs for stocks that are most impacted by recreational 
fishing, however adding more stocks to an already conducted survey will 
result in relatively small additional costs. 

• PGDATA agrees strongly with WGRFS that recreational catch estimates 
are needed for a much wider range of stocks than currently listed in the 
DCF requirements. Recreational fishery impacts may be greatest on spe-
cies occurring mainly in inshore waters, and could include species that are 
desirable targets but may be at relatively low abundance or are vulnerable 
due to aggregation in areas or around seabed features easily located and 
targeted by fishing. This could include protected, endangered or threat-
ened species. Regional integrated ecosystem assessments will require 
knowledge of such impacts.  

• ICES may need to include estimates of recreational fishery removals in 
data-limited stocks as well as data-rich stocks. A key difficulty at present 
is that, with few exceptions: 1) estimates are only available for a very few 
recent years; 2) are provided for only the small number of species for 
which the DCF requires estimates; 3) have incomplete international cover-
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age (e.g. for Baltic cod and Area IV/VII sea bass); and 4) are not well coor-
dinated between countries. This poses a great challenge for including rec-
reational fishery catch data in assessments and forecasts. As an alternative 
recreational data can be used for “topping up” catch forecasts where the 
recreational fishery data cannot be included in an assessment - this is cur-
rently done for a number of stocks in connection to discards – but loses the 
ability to correctly apportion historical F where this is estimated within an 
assessment model from age or length composition data. There is an urgent 
need to develop and test robust methods for including short time-series of 
recreational catches in assessments and advice. This could be done by an 
expert group or by funding a contract. For the few cases were a time-series 
of recreational catches is available, ICES will be able to give separate ad-
vice on the recreational fishery. 
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9 ToR H InterCatch and the priorities off future work 

It is the opinion of PGDATA that a database with access to raw data is preferred (a 
function that already exists in the RDB). Several functions requested below for Inter-
Catch (IC) are currently available in RDB. IC could then be used for storing the final 
data used for assessment but all data quality checking and raising could then be pro-
duced in the RDB. Data handling for benchmarks and exploration of data would be 
enhanced by having access to raw data. Therefore, PGDATA agreed that the supply of 
a fully functional RDB by ICES should have highest priority (See recommendations 
Chapter 10). Further improvements on IC should not be carried out if they detract ef-
fort that can be used to advance the development of the RDB. Currently data uploaded 
to the RDB is not used by the ICES expert groups but only by the RCMs, where the 
data call deadline is after the main part of the expert groups. If RDB could be used on 
a regular basis for the expert groups a large part of the recommended improvement 
for IC would not be needed. To avoid duplicate work PGDATA suggests that a test 
stock (Baltic cod – WGBFAS) should be used to investigate if RDB can be used for some 
of the quality data checking already in the 2016 data call.   

9.1 InterCatch tasks in a  prioritized o rder 

1. New landings obligations (discard brought to the harbour) – how will this 
affect IC, and how should IC deal with the new landings obligations. (Rele-
vant to all WG). This has been taken into account by the data centre and will 
be implemented in IC in 2016 

2. Make it possible to see and delete all wrongly Import data. (Relevant to all 
WG). A large improvement has happened on this issue in 2015 

3. Raise discards in strata with no landings. (Relevant to all WG). This is cur-
rently possible in RDB were several raising methods are available. 

4. Make it possible to use age and length in parallel (dealing with potential 
CATON differences). (Relevant to WGBFAS).  

5. Standard output with five tables/graphs diagnostics for each stock. Num-
bers of age readings per country, weight at age per country (stock coordina-
tors to show the chair). (Relevant to all WG). This is currently possible in 
RDB. 

6. Overviews of stock progress in InterCatch for EG chairs (Relevant to all 
WG). 

7. Easy and multiple deletions of set up of unsampled strata’s allocations for 
age and length distributions. (Relevant to all WG). 

8. Quality checks: 1) Age and length range checks. 2) Mean weight and mean 
length range check per age or length per stock. Make the validation file inter-
active when processing the data though IC. View SOP with stratum overview 
and in allocations. See more details under section “data quality”. (Relevant to 
all WG). This is currently possible in RDB. 

9. User guided information in IC, to easily guide and help the users. (Relevant 
to all WG).  

 



ICES PGDATA REPORT 2015 |  35 

9.2  Data requirements 

• The new landing obligation has been introduced in 2015 in the Baltic and 
will in the coming years be introduced in all EU waters. This will require a 
new function in IC – below minimum reference size (BMS) on the same 
level as landing and discard. If this function is not present the landed frac-
tion will not be comparable between years. (ICES is currently developing 
this and seeking advice on how best to handle BMS and damaged fish) 

• Data of different formats (e.g. different CANUM types) for the same strata 
should be able to be stored so that they can be used for different assessment 
models, e.g. length and age based data for Eastern Baltic Cod  

• In cases with zero landings but discards, a function should be applied to 
raise discard data to another variable such as (all landings, effort etc.), a 
function which is already available in RDB. This is important for some eco-
nomically less important stocks and as ICES is increasing the numbers of 
stocks to be assessed this will be an increasing requirement 

• Possibility to raise discards using more than the ratio of the LAN/DIS of the 
same species in the same stratum (e.g. effort and all species, as already pro-
vided in RDB Figure 9.1). This is especially important in stocks, where the 
discard ratio is independent of the landed amount. 

 

Figure 9.1. Example demonstrating a variety of borrowing options for discard raising in RDB 
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9.3  Data quality 

• Check functions should be provided by InterCatch after having uploaded 
the data for the national data submitter (NDS). This could be in the form of 
a table with landings uploaded per area (e.g. Subdivision and Quarter. The 
NDS should check the correctness of landings. It is currently possible to see 
the amount per uploaded stratification, but it would be very nice with a 
more arrogated view e.g. just per area or just per quarter for checking.  

• A comparison (plot function) of landings of current year vs. previous year. 
• Re-uploading data should be followed by a message to Stock Coordinator 

on the details of the changes. 
• Saving of discard allocation scheme should be possible. 
• The evaluation of the data quality of harbour sampling programmes could 

be improved by changing the way the sampling is reported. The number of 
boxes sampled per EU size sorting category per stratum should be re-
ported, not only the total number of boxes sampled. This can be cross-
checked with the landings information of EU size sorting category level 
which will be requested in the data call (see above). Again the function is 
available in RDB 

• Overview plots should be provided, giving an overview of missing infor-
mation (e.g. discard weights or age samples) and a rough differentiation in 
the amount of biological samples (e.g. above/below 20 ages in a given stra-
tum). This could be done using a traffic-light plot (Figure 9.2).In the RDB 
there are 4 report with this – called extrapolation options (target/source) 

 

Figure 9.2. Example for a traffic light plot to give an overview about sampling coverage in discard 
estimations. 
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9.4 Functionality 

• Interface should be more user-friendly, for instance all windows should be 
made resizable to view full data on larger screens. 

• The order of working steps in the menu should follow the order of execu-
tion (e.g. the “Finalize” step should come at the end).  

• Easy downloads of multi-annual data (e.g. CANUM, CATON by quarter, 
fleet, subdivision for several years back in time) should be possible, e.g. to 
facilitate the preparatory work of SC prior to benchmarks. 

• Language of instructions and warning messages should be checked for cor-
rectness and easiness of understanding. See Figure 9.3 for an example of an 
unclear message. 

 

Figure 9.3. Example of an error message where wording as well as instructions to solve the issue 
are hard to understand.  

• Sorting of viewed data should be possible directly in interface, e.g. allowing 
to view and delete double entries. 

• Output tables and standard graphs should be developed in accordance to 
the need of the AWG. This might be developed similar to RDB, where a 
Pivoting function exists (see Figure 9.4), as well as a select-tree to generate 
graphs and tables in an efficient and fast way directly within the database  
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Figure 9.4: Example of the Pivot report function in RDB (here: Age-distribution of cod-2224 for all 
countries and years combined). Left hand selection tree allows multiple possibilities for further 
exploration of data (e.g. ages per country and quarter in a given SD or size and landing category) 

• Test datasets. To have access to more than one final version of data, e.g. in 
cases of sensitivity analyses.  

• A function is needed that allows holding and merging of more than one 
dataset (stratum) per year, together with the possibility to select the needed 
strata when extracting data. This possibility would be required for sensitiv-
ity analyses, e.g. alternative datasets with discards twice or three-times 
those reported, age information raised by data from only one country, land-
ings raised by data from one country 

• It should be possible to de-activate selected sampled strata when the data 
from a country are considered unreliable (e.g. due to poor sampling level 
etc.) in order to allow the allocation of data from sampled strata from other 
countries which a more reliable sampling scheme. These changes of course 
have to be documented by the program. 
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10 Recommendations 

PGDATA has one recommendation. 

RECOMMENDAT ION ADDRESSED T O 

PGDATA recommends that the European Com-
mission considers the need to fund software tools 
initiatives when developing calls for proposals 
for regional studies in support of the CFP. 

PGDATA stresses the vital importance of quality 
assurance procedures for the collection and inter-
pretation of data to ensure that fishery manage-
ment decisions under the CFP are based on the 
best possible and most cost-effective evidence. 
Further to ensure that the underlying stock as-
sessment and supporting analyses are carried out 
with clear documentation of the quality and lim-
itations of input data. Such quality assurance and 
documentation can be complex and require so-
phisticated methods and expert knowledge. The 
development of software tools to facilitate this 
process is an essential component of the quality 
assurance and quality control process, and for 
providing data quality indicators and a frame-
work to support regional cooperation in data col-
lection. Examples already supported by EU 
funding include the COST tools, the fish ageing 
tool WebGR, and the Regional Databases in their 
current form. The Regional Databases require 
further investment to develop analysis routines 
supporting statistically sound sampling design 
and provision of data diagnostics and quality in-
dicators needed for regional coordination and 
stock assessment. WebGR is an image analysis 
tool that has proved extremely effective for sup-
porting quality assurance of fish ageing during 
international workshops and exchanges but re-
quires funding to migrate to ICES as a host, to fix 
known bugs.  

 

European Commission 
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Annex 1:  Terms of  Reference for PGDATA 2015 

The Planning Group on Data Needs for Assessments and Advice (PGDATA), chaired 
by Mike Armstrong*, UK, and Marie Storr-Paulsen*, Denmark, will meet in Lysekil, 
Sweden, 30 June–3 July 2015, to work on ToRs and generate deliverables as listed in 
the Table below. 

 
MEET I N G  

DA T E S  V EN U E  REP O R T I N G  DET A I L S  
C O M M EN T S  ( C H A N G E  I N  

C H A I R ,  ET C . )  

Year 2015 30 June–3 
July 

Lysekil, 
Sweden 

Interim report by 31 July 
2015 to SSGIEOM, 
SCICOM & ACOM 

 

Year 2016   Interim report by “DATE” 
to SSGIEOM, SCICOM & 
ACOM 

 

Year 2017   Final report by “DATE” 
to SSGIEOM, SCICOM & 
ACOM 
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T oR descriptors 

TO R 
D ES C R I P T I O N 

 
BA C K G R O U N D 

 

S C I EN C E  P L A N  

T O P I C S  
A DDR ES S ED D U R A T I O N 

E X P EC T ED  

D EL I V ER A B L ES  
 

a Design and test a 
Quality Assurance 
Framework for 
assessment EGs to 
evaluate data quality 
and its impact on 
assessments, 
particularly within 
the benchmarking 
process, and test this 
in regional case 
studies. 

The ACOM/SCICOM 
assessment and 
advisory process 
needs to be based on 
a better 
understanding of the 
impacts of data 
quality. 

Build on experience 
in PGCCDBS, 
WKPICS, SGPIDS 
and other EGs; 
Establish close 
working with case 
study benchmark 
workshops; consult 
with WGCATCH, 
WGBIOP, 
WGISDAA, ICES 
DataCentre, other 
relevant SSGIEOM 
EGs & ACOM. 

 Year 1–3 Review of 
processes and 
outcomes of 
previous ICES 
benchmark data 
compilation and 
evaluation 
meetings, 
particularly in 
relation to data 
quality and how 
this was 
addressed in the 
subsequent 
assessment 
benchmark 
meetings. 

Draft Quality 
Assuarance 
Framework for 
ICES benchmark 
assessments, with 
associated 
guidelines, 
examples and 
tools; 

Reports on case 
study 
evaluations. 

b Develop and test 
analytical methods for 
identifying 
improvements in data 
quality, or collections 
of new data, that have 
the greatest impacts 
on the quality of 
advice 

Objective procedures 
are needed to identify 
where data quality 
improvements will 
have greatest impact 
on quality of advice. 
Build links with 
statistical experts 
within and external 
to ICES; establish 
workshops to 
develop and test 
methods. 
Consult with the 
intergrated 
assessment working 
groups 

 Year 2 Workshop 
Methods & 
software 
Case study 
results 
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TO R 
D ES C R I P T I O N 

 
BA C K G R O U N D 

 

S C I EN C E  P L A N  

T O P I C S  

A DDR ES S ED D U R A T I O N 

E X P EC T ED  

D EL I V ER A B L ES  
 

c engage with end-
users to raise 
awareness of what 
types and resolution 
of management 
decisions (e.g. by fleet 
or area) can 
realistically be 
supported by present 
or proposed data 
collections 

Assessment and 
advisory groups need 
to understand the 
limits imposed by the 
quality and 
resolution of data. 
Consultation needed 
with ICES EGs & 
SSGs, RCMs/RCGs; 
stakeholder Advisory 
Committees, 
European 
Commission and 
other RFMOs. 

 Year 1–3 Consultation 
reports 
Documented 
guidelines 

d Advise on objective 
methods for 
evaluating requests 
by end-users for new 
or amended data 
collections within the 
new DCF/DC-MAP 

Essential to prevent 
wasteage of resources 
on inappropriate data 
collection. 
Consultation with 
ICES EGs & SSGs, 
STECF, RCMs/RCGs; 
stakeholder Advisory 
Committees, 
European 
Commission and 
other RFMOs. 
Establish workshops 
to develop / test 
methods. 

 Year 1–3 Consultation 
reports 
Documented 
guidelines 

e Plan workshops and 
studies focused on 
specific 
methodological 
development needs 

Workshops and 
studies are effective 
for attracting people 
with specific skills. 

  Workshop 
reports 
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Summary of the Work Plan 

Year 1 Consolidate 3–year workplan; establish membership & skills needed; consultation 
within SSGIEOM on broader QAF implementation (e.g. surveys); establish links 
and working procedures with ICES EGs, ICES DataCentre, external bodies, 
external experts; develop draft QAF guidelines for benchmarks; work with test case 
benchmark in autumn 2015 (Irish Sea); first PG plenary meeting summer 2015. 
Specific ToRs for the plenary meeting will be to: 

A ) Review all or a representative selection of previous ICES benchmark and 
associated data compilation and evaluation meetings to determine how 
these were implemented, focusing particularly on how (if at all) data 
quality was evaluated, how this information was utilized at the 
benchmark assessment meeting, how proposals for new work or data 
collection were arrived at and prioritized, and where there were shortfalls 
that need to be addressed through establishing a clearer framework for 
each type of benchmarking process. 

B ) Review the responses to the data-quality questionnaires for discards 
estimates included in the 2015 data call for stock assessment EGs, and how 
the information was used by the EGs. 

C ) Using the planned benchmark meeting for the Irish Sea (WKIrish) as a test 
case, work with the assessment team to identify the data needed, and use 
this as a test case to develop an initial draft framework and guidelines for 
compilation and evaluation of relevant data for benchmark assessments, 
including provision of time-series of data quality indicators (bias and 
precision) that can be incorporated directly in assessment models or used 
as supporting information. 

D ) Clearly define the scope and working practices of PGDATA and identify 
the working relationships that PGDATA should establish within ICES (e.g. 
ICES SCICOM/ACOM Steering Groups; survey and other data collection 
EGs; assessment EGs; ICES DataCentre) and with external bodies. 

E ) Review and adapt the work programme for the next two years of 
PGDATA, and develop the ToRs for the 2016 meeting. 

F ) Consider the need for specific workshops prior to the 2016 core-group 
meeting, or study proposals to address PGDATA goals. 

G ) Identify what data on recreational fishery that should be collected, with 
focus on the spatial and temporal resolution that is needed to support the 
fisheries management advice. 

H ) InterCatch and role of ICES Data Group in PGDATA 
 

Year 2 Planning and workshop to develop MSE-type tools for evaluating contribution of 
data quality to variance of assessment estimates and quality of advice, and 
evaluating relative impacts of data improvements; guidelines to other SSGIEOM 
EGs on QAF implementation;  Further development and testing of QAF procedures 
in benchmarks; consultations with end-users;  2nd PG meeting 

Year 3 Review of progress / results in implementing QAF; further implementation in 
benchmarks; Methodological Workshop-developing and testing criteria for 
evaluating data needs and requests; consultations with end-users on data needs; 
3rd PG meeting; evaluate future PGDATA workplans. 
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Supporting information 

Priority This PG has high priority for improving the effectiveness of the ICE  
benchmarking process and the quality of ICES advice, and for ensuring th  
best use of available resources for data collection. An objective of the PG is t  
help ICES to develop advice using the most appropriate assessments give  
the quality of the data, and to be able to explain uncertainties in th  
assessments due to aspects of data quality and how these are reflected in th  
advice. This objective addresses single species, mixed fishery an  
multispecies assessments carried out by ACOM and SCICOM EGs, wit  
particular focus on regional benchmarking. A further goal is to develo  
objective procedures to identify where data quality improvements will hav  
greatest impact on quality of advice, and to ensure that proposals to colle  
new data or amend existing data collection schemes can be made in a  
informed way taking account of factors such as feasibility, methods fo  
collection and use of the data, impact on advice, costs of data collectio  
relative to precision, implications for regional sampling schemes or survey  
and how the quality of the data can be evaluated. 
ToR g) is of high priority since the work will be used as basis of the advice t  
the EU request data collection on recreational fisheries. PGDATA shoul  
considered the work done by WGRFS 2015 to address the request. 

Resource 
requirements 

The national science programmes which provide the main input to this grou  
are already underway, and will need to commit resources to suppo  
participation of staff in the PG. Due to relevance of the PG to fisher  
management under the CFP and to the DC-MAP, use of national EMFF fund  
to co-finance involvement in the PG should be agreed as eligible. 

Participants The core PG participation required to address annual work plans and plenar  
meetings will require experts in statistics, sampling design, survey  
modelling, stock assessment, management strategy evaluation methods an  
other modelling approaches needed, DC-MAP implementation; and RCG  
and efforts are needed to ensure participation of experts directly involved i  
specific work areas, such as regional benchmark processes, which are bein  
addressed. Other experts, including external experts from USA an  
elsewhere will be invited when required. EC DG-MARE involvement will b  
beneficial. A broader pool of experts and other national scientists will b  
identified for participation in meetings and workshops and to facilitate two
way communication between PGDATA and national institutes. 

Secretariat facilities Support needed from Secretariat involved in setting up benchmark  
meetings 

Financial No financial implications. 

Linkages to ACOM 
and groups under 
ACOM 

This is a joint ACOM-SCICOM Expert group. There will be strong and dire  
linkages with ACOM and with assessment EGs involved in region  
benchmarks targeted for case studies. 

Linkages to other 
committees or 
groups 

There will be a very close working relationship with all the groups o  
SSGIEOM and with ACOM benchmarking groups. 

Linkages to other 
organizations 

There will be linkages with STECF, RCMs/RCGs; stakeholder Advisor  
Committees, European Commission and other RFMOs 
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Annex 2:  PGDATA agenda 

 

PGDATA Agenda 
ICES Planning Group on Data Needs for Assessments and Advice 
Swedish University of Agriculture Sciences (SLU Aqua) in Lysekil.  30 June to 3 July 2015 

Start time: 09h.30 , 30 June 2015                    End time:  12h.30      3 July 2015 

 

Purpose of the meeting: A core purpose of this year’s meeting is to analyse how well 
the benchmark assessment process at ICES is working in terms of evaluating and acting 
upon the quality of available data sets, and PGDATA will establish more comprehensive 
generic and detailed guidelines for this process using an Irish Sea case study 
(WKIRISH). Further details see TORs. 

Use of the results of the meeting: Guidelines for data quality in benchmark 
processing 

Pre-meeting preparation by PG members: Read a selection of ICES benchmark assessment 
reports that will be located on the PGDATA Sharepoint site, referring also to a questionnaire we 
developed (also on Sharepoint) to see how the reports deliver against existing ICES guidelines for 
benchmarks, focussing on the data compilation and evaluation aspects and how data quality issues 
were communicated to assessment scientists and acted upon.   
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Annex 4.  Draft guidelines for ICES benchmark data evaluation process 

Introduction 

These guidelines were developed to provide ICES benchmark data evaluation teams 
with comprehensive advice on tasks that should be completed prior to and during the 
benchmark data evaluation meeting. The guidelines cover all types of data and biolog-
ical parameters commonly used in stock assessments. For some benchmark assess-
ments, only some of the data types and parameters may require full evaluation 
depending on the issues list for the benchmark, or if previous benchmark data evalua-
tion workshops have carried out a full evaluation which only requires an update with 
more recent data.  

The guidelines include a description of tasks required for each data or parameter type, 
which will also relate to a specific Term of Reference for the benchmark data evalua-
tion. 

The compilation and evaluation of data, and their analysis as part of a stock assess-
ment, are the endpoint of a process that commences with a stock assessment Expert 
Group (EG) identifying the need to benchmark a new assessment procedure for one or 
more stocks. Key stages in the process, which is expected to take place over two years, 
are illustrated in Figure 1. 

 

Figure 1 Example schema for a typical ICES benchmark assessment process. BSG = ICES Bench-
mark Steering Group; BWK = benchmark workshop; ACOM = ICES Advisory Committee on Man-
agement. The periods of the year are examples and will vary by stock and timing of the parent 
assessment EG. 

It cannot be emphasized too strongly that the benchmark data evaluation workshop, 
and the benchmark stock assessment workshop, are the endpoints of programmes of 
work carried out by team members over a sufficient period of months prior to the 
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workshops. For the data evaluation process, it is expected that working documents and 
proposed datasets will be compiled for each term of reference for the data evaluation 
process, and reviewed at the data evaluation workshop. The data evaluation workshop 
will therefore be confined to: 

• Reviewing working documents and other material addressing each term of 
reference, prepared by the appropriate specialists in advance of the meeting; 

• Agreeing on data inputs, biological parameters, quality indicators and alter-
native data scenarios where needed. 

• Providing a spreadsheet containing all the proposed data inputs and param-
eters. 

• Recording the work completed and recommendations in a separate data 
evaluation workshop report. 

Additional data analysis may be required at the workshop if it is needed and is possi-
ble, but the process will start to fail if compilation and evaluation of data is left too late 
and is being done at the workshop itself, which lasts only a few days. Information from 
stakeholders must be sought well in advance of the workshop so that it can also be 
evaluated for presentation at the workshop. 

The data evaluation can only succeed if people with the required skills are available 
and have the necessary time allocated to complete the pre-workshop tasks, attend the 
workshop, prepare the workshop report, and clarify any issues raised by the bench-
mark stock assessment team after they have studied the report and the recommended 
data inputs. This includes input from people from data Expert Groups, such as those 
providing survey data or dealing with sampling design and analysis. To minimize such 
issues arising, the primary stock assessors and stock coordinator should be involved 
throughout as it is essential that data are evaluated in the context of the existing or 
potential new assessment approaches.  

If it is not possible to develop a data evaluation team with the required skills and time 
allocation to do the necessary work for all the stocks covered, the feasibility of carrying 
out the benchmark assessment for all or some of the stocks covered should be recon-
sidered by ICES. 

Depending on requirements, the data evaluation workshop will: 

• Provide a full and detailed description and evaluation of the data with qual-
ity indicators if possible and candidate parameters if there is not a recent 
ICES benchmark data evaluation for a given data category that remains 
valid. 

• If there is a recent ICES benchmark data evaluation that remains valid, sum-
marize the findings, provide links to the data evaluation report, and update 
any time-series of data and quality indicators since the previous evaluation. 

• Fully document all the datasets and parameters recommended for use in the 
benchmark assessment and not only the new or changed datasets. 

The following sections describe tasks recommended to be completed for each generic 
Term of Reference for a full benchmark assessment data evaluation process. A partic-
ular benchmark may only require some of these to be addressed in full. A supporting 
information section (Appendix 1) contains more detailed explanatory text for some of 
the data types. 
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Guidelines to the data evaluation team, by data type 

1.  Stock Identification 

Explain the basis for existing assumptions on stock structure and mixing rates between 
stock areas, or proposed new assumptions which form the basis for spatial aggregation 
of fishery and survey data and/or adjustments to datasets to account for stock mixing. 
If no changes are to be made to stock boundaries, or to any procedures to separate 
fishery or survey catches into stocks within a stock mixing area, provide a brief sum-
mary of the current definition in a document for the data evaluation workshop report. 
This should include a map showing the existing stock boundaries along with brief text 
explaining the basis for the stock assumption and any methods to quantify stock mix-
ing rates. Provide links to the Stock Annex, previous benchmark data evaluation re-
ports or any other documentation explaining the basis for these assumptions and 
methods. 

Prior to the data compilation workshop: If the assessment expert group (EG) believes 
that current stock areas or mixing rates may need revision, the EG will in the first in-
stance seek expert advice from the ICES Stock Identification Methods Working Group 
(SIMWG; ICES 2015a and earlier), or, where spatial patterns in biological parameters 
such as growth or maturity are being used as evidence, the ICES Working Group on 
Biological Parameters (WGBIOP; ICES 2015b). Appendix 1.1 provides examples of how 
the EG may develop an initial issues list and revise this following expert advice. Prior 
to any data compilation and evaluation for new stock areas, it must first be determined 
if the evidence is sufficiently robust and the work to create new datasets and parame-
ters is feasible. Carry out the following tasks, in liaison with the other expert groups 
being consulted: 

• Conduct an initial review and summarize this in a Working Document con-
taining: i) a full explanation of the reasons for reviewing the stock structure 
or mixing rates; ii) an evaluation of the robustness of the evidence – e.g. the 
quality and comparability of data on growth, maturity, recruitment pat-
terns, genetic structure, tagging results, and meristics or other population 
characteristics used as evidence of stock structure; and iii) an evaluation of 
the feasibility of aggregating or disaggregating catch and survey data and 
revise biological parameters to reflect the new stock definitions in time for 
the proposed benchmark data evaluation meeting. 

• If the evidence is not sufficient to warrant a revision of stock structure, or if 
it is not possible to develop datasets for revised stock definitions in time for 
the benchmark assessment, the assessment EG should consult with the ICES 
benchmark steering group to decide if the benchmark should continue using 
the existing stock definitions or be postponed.   

• If it is decided to revise the stock boundaries and it is possible to complete 
such work in time for the benchmark data evaluation meeting, then provide 
revised historical landings, catch composition data, abundance indices and 
biological parameters required according to the new stock boundaries. If the 
assessment EG intends to account for mixing rates between stocks by adjust-
ing input data (e.g. plaice stocks in VIId & e), thoroughly review the evi-
dence of mixing rates and provide a plausible range of uncertainty to allow 
the sensitivity of the assessment and forecast to this to be evaluated. This is 
also required if mixing rates are to be estimated within a multistock statisti-
cal assessment model, to help develop prior distributions of input values. 
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• If the data can be compiled in time, provide the disaggregated or aggregated 
datasets for the revised stock definitions together with an evaluation of qual-
ity of the datasets. Depending on sampling and survey coverage, expanding 
or splitting the stock area could lead to changes in data quality at the stock 
level depending on the quality of data from the different sampling areas in-
cluded in the range of the stock or could imply that the dataseries has to be 
truncated. 

2.  Review and recommend l ife-history parameters  

Life-history parameters (e.g. growth parameters, maturity ogives, fecundity, natural 
mortality), for use in assessments should be analysed. Where applicable, provide ap-
propriate models to describe growth, maturation, and fecundity by age, sex, or length 
(see Appendix 1.1 for how the EG may develop an initial issues list and revise this 
following expert advice): 

Growth, maturity and fecundity 

The data evaluation process will address the life-history parameters and specific issues 
identified by the parent assessment EG for the benchmark data evaluation process. 
Summarize the findings in a Working Document. If previous benchmark data evalua-
tions of these parameters remain valid, provide references and links together with a 
summary of the parameter values and their precision if calculated. 

• The sources of the samples (e.g. which trawl surveys or fishery sampling 
schemes), and the laboratories involved in data collection over time. 

•  Coverage of the sampling in terms of geographic areas and seasons, relative 
to the known distribution of the population at different life stages, and an 
evaluation of possible effects of any spatio-temporal mismatch with the 
stock biology. 

• Results of latest age validation studies, calibration studies and exchanges to 
document bias and precision of age estimates, highlighting any persistent 
differences between laboratories and changes in interpretation of age mate-
rial over time.  

If a full evaluation is required, then a further documentation is required of design, in-
terpretation and analysis: 

• Selectivity characteristics of gears providing samples, where these may lead 
to skewed distributions of size at age. 

• Numbers of independent primary sampling units such as survey trawl hauls 
or commercial fishing trips with samples for the species, and total numbers 
of individuals sampled, by year. Gaps in sampling coverage that will affect 
quality of estimates should be identified.  

• How the sampling units were selected (e.g. opportunistic or using a design-
based random sampling scheme). 

• Methods and criteria for identifying mature fish in samples, with reference 
to maturity keys, sampling protocols and calibration workshops or studies.  

• Description of fecundity estimation methods, if applicable. 
• Description of analysis methods including use of statistical models to esti-

mate growth, maturity and fecundity parameters by age, length or sex as 
appropriate.  
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• Derived parameter estimates, with diagnostics and evaluation of quality 
and evidence of stability or trends in parameter values over time. 

• Recommended parameters for use in assessments. For statistical age and 
length based assessment models, specific statistics such as standard devia-
tion of length-at-age, CV of ageing errors or age-error matrices, may be re-
quired and should be requested by the assessment working group. 

Natural mortality 

Within ICES, decisions on appropriate values for M generally rely on: i) results of mul-
tispecies models such as the Stochastic Multispecies Model SMS for the North Sea up-
dated at intervals by the ICES Working Group on Multispecies Assessment Methods 
(WGSAM), or integrating single-species models with other forms of multispecies or 
ecosystem models; ii) methods that predict average or age-based natural mortality 
from life-history parameters such as growth and maturity parameters and maximum 
observed age; iii) an assumption such as 0.2 used in the absence of other information, 
or by comparison with similar species. For some data-rich stocks assessed using statis-
tical models, it may be possible to derive some inference on plausible rates of natural 
mortality based on likelihood profiles over a range of M, or from tagging results in-
cluded in the model. 

Depending on information available, carry out the following tasks:  

• If an estimator such as SMS, or another approach using multispecies models, 
is used by the assessment EG and it is intended to continue with this ap-
proach, or if it is proposed to start using M estimates from such a model, 
provide a reference and link to the latest model update and the values of M 
by age and year for the stock. Summarize information on the quality of the 
estimates given in the multispecies assessment report. It is important to con-
sult the expert group providing the multispecies model estimates when pre-
paring the data evaluation, to ensure the correct information is provided for 
the benchmark stock assessment. 

• If life-history methods to infer M are to be proposed, provide the results of 
a range of plausible models from the literature, proposing a baseline method 
together with alternatives that could be used for sensitivity testing. 

• If estimates of M have previously been derived from an assessment model 
including tagging, or inferences have been made from likelihood profiles or 
other modelling approaches, summarize the findings of the relevant EG re-
port including any information provided by the EG on the quality of the 
estimates or inferences. 

• If there is no existing information, derive a range of plausible values for M 
for species with generally similar life histories and give supporting argu-
ments.  
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3.  Describe the history of fishery management regulations  

Information is needed on management regulations and actions that are expected to 
have caused changes in the quality of fishery catch data or the selectivity patterns of 
fisheries that are of relevance for the scientific assessment of the stocks and provision 
of advice. 

If there is an existing Stock Annex, this should already provide a history of manage-
ment measures relevant to the assessment and advice. If this is not sufficiently com-
plete and adequate it must be reviewed and updated. Carry out the following tasks 
where appropriate (much of this will be generic to many stocks within a region; See 
Appendix 1.2 for supporting information):  

• Provide a chronological description of management regulations and actions 
applied to fleets (rather than those specific to stocks), and the known or ex-
pected impacts on data quality and fishery selectivity in general. Include 
information such as: spatio-temporal closures; gear regulations (mesh size, 
selective devices, length of nets); change in minimum landing size (reference 
size); direct regulation of fishing effort; decommissioning schemes (includ-
ing how much of the targeted fleets are removed and the impact on overall 
fleet capacity) and any other measures having a significant impact on the 
amount of fishing and selectivity of fishing fleets.  

• Provide a chronological description of management regulations and actions 
that are specific to the stock being benchmarked. This could include: TACs; 
individual boat limits; minimum conservation reference size (MCRS); im-
plementation of the landing obligation, etc. 

• Provide a chronological description of management regulations or actions 
that affect the compliance with management measures and the 
completeness and quality of fishery data supplied to assessment working 
groups. This may include changes in catch reporting systems such as 
national Buyers and Sellers regulations, introduction of landing obligation 
with de minimiz rules, changes in the quota system and in vessel monitoring 
and control. 

• For stocks where an understanding of changes in fishery selectivity is 
needed for the assessment model, document any management regulations 
or actions that are expected to cause a change in selectivity for the stock be-
ing benchmarked, and evaluate the known or likely outcomes.  

• For stocks where commercial CPUE or LPUE is to be evaluated for provid-
ing abundance indices, identify management regulations or actions that are 
expected to cause a change in catchability or selectivity of the relevant fleets 
for the stock being benchmarked. 

• Where possible make use of graphical or tabulated summaries to give a 
clearer overview of changes over time. Some examples are given in the sup-
porting information section (Appendix 1.2). 
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4.  Develop time-series of catch estimates with bias and precision indicators. 

The guidelines in this section relate to total retained or discarded fishery catch for all 
types of fishing. Separate data evaluations are needed for catches that are recorded 
exhaustively (e.g. landings logbooks), and for those estimated through sampling 
schemes (e.g. discards and recreational catches). See Appendix 1.4 for additional infor-
mation. 

For exhaustively collected data: 

• Provide full documentation of the derivation of the catch figures for the 
time-series available for assessment, and any adjustments made to official 
statistics. Such adjustments might have been made to allocate landings to 
the correct fishing ground, adjust for stock mixing, to disaggregate mixed-
species landings records using sample data, or make other corrections for 
misreporting or underreporting. Explain how the adjustments are made. 

• Document and explain differences between the landings figures recom-
mended by the data evaluation team and the official statistics 

• Evaluate the reliability of catch estimates in terms of historical biases and 
trends in bias, where evidence of such biases exist. 

• Propose catch dataseries which are appropriate to use in a stock assessment. 
If there are historic data of poor quality, for example due to known or sus-
pected inaccuracies in reporting, provide (if possible) different plausible 
catch histories that could be used for sensitivity analyses in the benchmark 
assessment. Consult with stakeholders in drawing up such scenarios. 

For data collected non-exhaustively through sampling schemes, the description of the 
surveys and evaluation of data quality can be complex, requiring detailed examination 
of survey design and sampling achievement down to the level of sampling strata. Seek 
assistance from ICES Expert Groups dealing with such surveys well in advance of the 
data meeting (e.g. ICES Working Group on Recreational Fishery Surveys; ICES Work-
ing Group on Commercial Catches). Contact the ICES Secretariat and the chairs of these 
EGs to determine a process by which the sampling survey experts may contribute to 
the documentation and evaluation of catch data from surveys of recreational fisheries 
or commercial discards and landings. This may require ToRs to be added to the next 
meeting of these EGs so this needs to be considered well in advance of the benchmark. 
The following data evaluation tasks will be required: 

• Provide an overview of the survey methods adopted, with links or refer-
ences to detailed scheme descriptions. This covers the design of the schemes, 
including: definition of the population being sampled; sampling frames and 
their coverage; primary and lower level sampling units and how they are 
selected; stratification of the sampling units and reasons for this; other rele-
vant data collected such as recording of non-responses or refusals; and how 
the data are analysed to provide estimates of total catches.  

• Document historical changes in sampling schemes that may indicate 
changes in data quality (bias and precision) over time. The tables for docu-
menting quality of discards estimates, included in the ICES 2015 data call, 
provide one format for documenting changes in sampling schemes (see Ap-
pendix 1.3) though other formats are possible. 

• Evaluate the reliability of catch estimates in terms of historical biases and 
trends in bias, and in terms of precision. Where standard errors or CVs of 
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estimates are provided, document these. Also provide simpler quality indi-
cators such as numbers of primary sampling units sampled. See additional 
notes in the supporting information section for further details. 

• Propose catch dataseries which are appropriate to use in a stock assessment 
together with data quality indicators to help the stock assessment team to 
decide which data to use, to weight different dataseries if necessary, and to 
interpret the diagnostics of assessment models. 

5.  Estimate the length and age distributions of fishery landings and discards, 
w ith bias and precision indicators. 

As with estimation of catches by surveys, the description and evaluation of additional 
sampling schemes to estimate length and age composition, and evaluation of data qual-
ity, can be complex. Include this aspect of data collection with catch estimation when 
seeking assistance from ICES Expert Groups dealing with such sampling schemes. As-
sistance from the ICES Working Group on Biological Parameters (WGBIOP) should be 
sought in relation to quality of age estimates (see guidelines for biological parameters). 
See Appendix 1.5 for more information. 

With input from the relevant EGs as described above, where appropriate, document 
the derivation and quality of existing length and age composition data for fisheries, 
and of any new datasets that have been made available, as follows: 

• Using ICES reports on age validation and calibration studies for the stock, 
or any other documentation on precision and bias in age readings: (i) eval-
uate if age readings are reliable enough for use in an assessment – i.e. suffi-
ciently low bias, and (ii) provide metrics of precision such as CV or an age 
error matrix that can be incorporated into a statistical stock assessment 
model. Compare the age structure of catches across countries. Identify any 
systematic differences in interpretation of otoliths, scales or other material 
between laboratories, and any drift over time in age interpretation by na-
tional laboratories, where information is available. Seek guidance from the 
stock assessors on the metrics of bias or precision needed for incorporation 
in assessment models. 

• Provide a summary of the historical design of national shore-based and at-
sea sampling schemes or any other schemes to estimate length and age com-
positions, and the methods of raising data to give compositions at the na-
tional scale. Describe how total catches-at-age are derived from combination 
of length and age sampling (ALKs), or from age sampling on its own.  

• Tabulate achieved annual sampling rates (numbers of primary sampling 
units such as numbers of fishing trips sampled for length and age, with sup-
porting information on numbers of fish measured or aged). This should ide-
ally be done by country and sampling stratum in each year together with 
the estimated annual landings or discards for each stratum. Use these data 
to identify deficiencies and gaps in sampling. 

• Describe how length and age compositions are raised and aggregated 
within and across countries to give international estimates (e.g. be métier or 
métier group through InterCatch). Identify if the methods are statistically 
sound and the sample sizes are sufficient in each stratum to support the de-
gree of resolution being applied, or if there is a substantial amount of sub-
jective “borrowing” of estimates from other countries and métiers especially 
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if done without reference to the quality of borrowed data. Consult with ex-
perts from the ICES Working Group on Mixed Fisheries Advice 
(WGMIXFISH) on their information needs. If necessary rework the raising 
and aggregation using more statistically robust methods for comparison 
with InterCatch results. 

• Describe how individual live weights are derived (e.g. direct measurement 
or from length-weight relationships) and evaluate known or potential errors 
introduced by this. 

• Provide a recommended dataset of length and age compositions (CANUM; 
LANUM) for landings, discards (and recreational catches where appropri-
ate), and associated weights at age (WECA). If possible, provide estimates 
of precision (e.g. relative standard error or CV) for the raised international 
landings and discards at age. Consult the stock assessment team on whether 
numbers or weights at age should be sums-of-products (SOP) corrected so 
that the sum of numbers-at-age and weights at age is equivalent to the total 
catch weight figure input to the assessment. 

• Use the information on sampling design, sampling achievements, coverage, 
precision over time and ageing errors to provide advice to the stock assess-
ment team on changes in overall data quality (bias and precision) that will 
allow an objective decision to be made on whether the data can be used for 
all or some years, or weighted in an assessment model.  

• Evaluate the internal consistency of proposed catch-at-age datasets in terms 
of consistent tracking of year classes, and identify the most likely sources of 
poor year class tracking based on the data quality information available. 
This will help identify further research or additional sampling needed to 
improve data quality. Unless otherwise instructed, provide age composi-
tions out to the oldest true age to allow flexibility in setting a plus group. 
Information on numbers of fish sampled at age each year can be useful sta-
tistics to help determine the most appropriate plus group for the assess-
ment. 

6.  Develop recommendations for addressing fishery selectivity (pattern of catch-
ab ility at length or age) in the assessment model. 

Most age-based or length-based stock assessment models require some assump-
tions about selectivity i.e. how catchability varies with size or age in fisheries. Se-
lectivity in this context is a combination of the selectivity properties of fishing 
gears of different design, and factors influencing the probability of fishing opera-
tions encountering fish of different sizes and ages, for example related to distribu-
tion of fishing or behavior patterns of the fish.  

Statistical assessment models may involve fitting selectivity patterns of varying 
complexity (e.g. asymptotic or various types of domed curves) separately to indi-
vidual fleets or groups of fleets. To help the assessment team decide on appropri-
ate selectivity patterns and any changes over time, carry out the following tasks: 

• Examine the spatio-temporal distribution of fisheries relative to the known 
distribution of fish of different sizes or ages, for example from trawl sur-
veys. 
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• Review any available information on how the behaviour of different sizes 
of fish affect their likelihood of interacting with fishing gear at any location. 

• Review existing information on selectivity characteristics of the main types 
of fishing gears used for the assessed stock, based on gear selectivity studies 
or other published studies. 

• Refer to the guidelines for documenting changes in management regula-
tions to identify expected changes in selectivity, and consider how changes 
over time in the contribution of catches by fleets with different selectivity 
characteristics may have altered the overall selectivity pattern for the com-
bined fisheries. 

• If data allow, use a fleet-aggregated model such as VPA to derive partial 
F’s at age by fleet/gear using the separate age compositions for the compo-
nent fleets, and hence provide inferences on relative selectivity of the dif-
ferent fleets and any historical changes. 

• If an assessment is to be explored in which domed selectivity is to be as-
sumed for some fleets, it can be helpful to have one fleet for which selectiv-
ity is most likely to be asymptotic and where the catches and input length 
or age data are sufficient to allow a good fit. Advise on which fleets (na-
tional or international), if any, are most likely to fulfil this criterion, based 
on the tasks given above. 

7.  Recommend values for d iscard mortality rates, w here appropriate, and indi-
cate the range of uncertainty in values. 

ICES assessment EGs have, for most assessed stocks, assumed that all discards die. The 
potential for dispensations from the EU landings obligation for species with high dis-
card survival has resulted in a range of studies on the mortality rates of fish and shell-
fish discarded or released alive from fishing operations. Many recreationally caught 
fish are also released alive after capture and have variable survival rate depending on 
a range of factors such as deep hooking, bleeding and water temperature. There are 
numerous published studies on post release survival of marine species, though rela-
tively few are from Europe. Increasingly, ICES assessment EGs will need estimates or 
inferences of mortality of discarded or live-released fish caused by the fishing opera-
tion.  

Carry out the following tasks to provide information on estimated or potential discard 
mortality: 

• Review existing information on discard mortality for the assessed stock, or 
for similar species in similar fisheries and conditions, following the guide-
lines provided by the ICES Workshop on Methods for Estimating Discard 
Survival (WKMEDS: ICES 2015 and previous).  

• Where supported by data or comparisons with similar stocks studies else-
where, recommend discard mortality rates and range of uncertainty. In-
clude thorough rationale for recommended discard mortality rates.  

• Provided justification for any recommendations that deviate from the range 
of discard mortality provided in available research and published litera-
ture. 

 



64  | ICES PGDATA REPORT 2015 

8.  Review all available and relevant fishery-independent and dependent data 
so urces on fish abundance, and recommend which series are considered ade-
q uate and reliable for use in stock assessments 

Fishery-independent data 
Assessment EGs make extensive use of research surveys to provide absolute estimates 
of abundance, or more commonly, relative abundance indices, for tuning length or age 
based stock assessments. In many data-limited assessments, surveys provide the main 
source of information on stock trends. Survey data may be used as size/age-aggregated 
indices or as length or age based indices. Some assessment models require the param-
eters of the selectivity pattern of a survey at length or age to be fixed or estimated, and 
for indicators of data quality such as CVs or effective sample sizes to be input to the 
model separately for the total abundance indices and the length or age compositions.  

As with survey estimates of fishery catches and catch compositions, the evaluation of 
fishery-independent survey data can be complex and will require outputs and support 
from expert groups dealing with design and implementation (e.g. International Bottom 
Trawl Survey Working Group, IBTSWG) and those dealing with interpretation and 
end-use of survey data (e.g. Working Group on Improving Survey Data for Assessment 
and Advice, WGISDAA). To facilitate this process, EGs that coordinate and monitor 
specific surveys such as the IBTS should become responsible for providing the specific 
types of information on historical design, data quality and abundance indices required 
for the evaluation and use of survey data, with guidance from groups such as WGIS-
DAA on what is needed. Where indices are required by age or maturity, the Working 
Group on Biological Parameters, WGBIOP, can be consulted for advice on data quality 
and use where necessary. The appropriate survey EGs must be consulted at the initial 
stages of the benchmark process (See Figure 1) to identify their tasks in providing ad-
vice or carrying out the evaluation work needed for the benchmark. 

In collaboration with the survey EGs tasked with providing the necessary information 
in their reports, or other experts responsible for the surveys under consideration, carry 
out the following tasks to evaluate each fishery-independent dataseries:  

• Document main objectives, timing, frequency, spatial coverage, survey sam-
pling design including definition of sampling units, sampling gear, sampling 
intensity, stratification and methods for allocation of sampling effort to strata, 
subsampling procedures, and other relevant characteristics. Provide maps of 
survey coverage in relation to expected species/stock area of occupancy.  

• Evaluate the suitability of the survey for providing abundance indices for the 
species/stocks being assessed given known aspects of fish behavior, habitat 
preferences and vertical- horizontal distribution.  

• Document changes in survey design, coverage, vessels and gears over time. 
Evaluate the potential for bias caused by systematic or step-changes in catch-
ability over time due to such changes. Document any calibration factors ap-
plied following vessel or gear changes, and any estimates of uncertainty 
around these.  

• Refer to guidelines for biological parameters to evaluate if age or maturity 
readings are of sufficient quality to derive abundance indices by age and ma-
turity, including any changes in age interpretation or maturity criteria that 
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would compromise integrity of time-series (liaise with WGBIOP where re-
quired).  

• Describe the analytical methods used for deriving indices of abundance in-
cluding any disaggregation by sex, maturity, length or age class. Describe 
any selection methods used in the analysis of the survey data to provider as-
sessment inputs – for example restricting the analysis to spatial subareas (do-
mains) or time of day of observations, or use of any modelling approaches 
such as GLMs or GAMs.  

• Describe the methods for deriving estimates of precision and provide the esti-
mates for each year over the time-series – see Appendix 1.6 for further details 
and caveats.  

• Review any evidence that may help identify the shape of the selectivity pat-
tern by length or age for the survey, if needed for the assessment. This is a 
complex function of gear selectivity, distribution of fish of different sizes rela-
tive to the survey coverage, and aspects of fish behavior at a trawl station 
that affect the probability of fish of different sizes or ages interacting with the 
gear. 

• Tabulate the recommended survey indices and quality indicators for use by 
the assessment EG. 

• Tabulate all other survey data provided and evaluated, but not considered 
suitable for the assessment. 

Fishery dependent data 

Fishery dependent abundance indices continue to be used for some species, with or 
without fishery-independent data, and may be the only information available on stock 
trends for some data-limited stocks. Assessment and advisory groups need to under-
stand the limits imposed by the quality and resolution of such data. See Appendix 1.6 
for more details on the limitations of such data. Advice from the ICES Working Group 
on Fishing Technology and Fish Behaviour (WGFTFB) should be sought in evaluating 
the suitability of a fleet for providing abundance indices and for evaluating issues such 
as technology creep. 

If fishery-dependent data are to be evaluated, consult the background documents 
listed in Annex 1 and carry out the following tasks, collaborating where needed with 
ICES WGFTFB: 

• Document all fishery CPUE/LPUE series evaluated, addressing target species, 
fleet sectors, fishing gears, coverage, and regulatory measures affecting fleet 
behaviour. Evaluate the suitability of each CPUE/LPUE fleet for the species 
being assessed, in terms of known aspects of the fisheries and fish behaviour 
in relation to gear design and fleet coverage.  

• If developing a CPUE index including discards, evaluate the quality of the dis-
cards data for each year in the series, following the approaches outlined above 
for developing time-series of fishery discards and landings. 

• Define and describe the available effort metrics (e.g. hours, days, trips, number 
of hooks or nets, horsepower, soaking time, search time or any combinations 
of these), and evaluate which, if any, of the metrics are appropriate, and why.  
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• Describe the methods for data selection (e.g. subsetting of fishery trips accord-
ing to vessel size, time, area, gear or species composition). Provide maps of 
coverage of the selected vessels in relation to the entire selected fishery (e.g. 
VMS). 

• Develop fishery CPUE/LPUE indices by appropriate strata (e.g. area, and fish-
ery) and include measures of precision and assessment of bias; rank indices 
with regard to their suitability for use in assessment modelling. Describe meth-
ods of analysis of CPUE/LPUE data including any statistical modelling carried 
out. 

• Evaluate the potential for changes in catchability over time due to changes in 
vessels, fishing gear and methods, or spatio-temporal activities. Document the 
methods and rationale for any factors used to correct for changes in fishing 
efficiency, and feasible ranges for time-trends in efficiency. 

• For age-based CPUE/LPUE indices, evaluate the internal consistency of age 
compositions and correlations between fishery dependent CPUE/LPUE series 
and surveys. Indicate if CPUE/LPUE fleets with age compositions provide a 
large fraction of the total international catches. 

• Where needed for exploring assessment models, evaluate the length or age se-
lectivity of the CPUE/LPUE fleet as described above for fishery length and age 
compositions. Indicate the extent to which components of the age composition 
are mainly observed in the fishery dependent CPUE/LPUE and not in the sci-
entific surveys. 

• Recommend and tabulate fishery dependent datasets that are appropriate to 
use in the assessment, together with any quality indicators such as precision 
estimates or plausible alternative scenarios for catchability trends. 

9.  Longer term or episodic/transient changes in environmental drivers known to 
influence distribution, growth, recruitment, natural mortality or other aspects of 
p roductivity and which are relevant to assessments and forecasts. 

There are potential circumstances where the data inputs to an assessment model, or 
the assumptions in the model, need to take into account environmental drivers. These 
may be episodic or transient phenomena such as mortality or changes in fish distribu-
tion caused by low-oxygen water or lethal temperature events, or longer term trends 
in environmental conditions. The data evaluation team should source and review ex-
isting information and make recommendations on how this information should be 
used by the assessment team, as described below.   

Longer term environmental drivers 

Regional integrated ecosystem assessment groups, ecosystem overviews or scoping 
workshops may have identified environmental time-series that are relevant to an as-
sessment or forecast – for example trends in environmental variables that affect recruit-
ment and could be included as covariates in an assessment or used to modify decisions 
on recruitment for short-term or medium-term forecasts. Environmental variables may 
also be related to changes in growth and distribution, or catchability in surveys. Com-
pile any such datasets supplied by regional integrated ecosystem assessment groups 
etc. and make available to the assessment team together with any specific comments 
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on quality of those data (taking advice from ICES Data Information Group where 
needed) 

Episodic / transient events 

Identify any episodic / transient environmental events that have been shown to affect 
abundance or population dynamics of the stock being assessed, where these need to be 
accounted for in the assessment model and any associated predictions and advice. Data 
that could be used by the assessment team for this purpose should be developed if not 
already supplied by other expert groups (e.g. low oxygen or salinity events, excep-
tional warm or cold periods) 

10. Review progress on existing recommendations for research to develop and 
improve the input data and parameters for assessments, and develop and priori-
t ize new proposals. 

Provide a review of existing recommendations for research to develop and improve 
the input data for the assessment, and what has been achieved. If work is still ongoing, 
describe progress, problems encountered, how these will be resolved and expected fi-
nalization of the work. If this cannot be progressed, consider a recommendation that 
the work should be stopped. 

During the data evaluation workshop, proposals for changes to data collection or needs 
for new data or studies may be identified. The workshop must identify the relative 
priorities of the recommendations and expected impact on the quality of the assess-
ment, and take into account feasibility. 

11 Develop a spreadsheet of assessment model input data t hat reflects t he deci-
sions and recommendations of the Data Workshop.  

Develop a spreadsheet of assessment model input data and parameters that reflects the 
decisions and recommendations of the data evaluation workshop, covering all aspects 
of data and parameter estimates covered in 1 – 9 above. This will include quality indi-
cators such as age-error matrices and time-series of CVs or sample sizes that are needed 
for input to the assessment model, in addition to plausible ranges of parameters such 
as M, and alternative catch histories where needed. Also document any data that were 
evaluated by the data evaluation team but not recommended for use.  

This is a key output of the data evaluation process. The benchmark assessment work-
shop will use this table to indicate which data were used, and explain why any of the 
data are not used or are modified. 

12 P repare the data evaluation workshop report providing complete documenta-
t ion of workshop actions, decisions, l ist of working documents, other infor-
mation used by t he workshop, and a l ist of any additional tasks to be completed 
f ollowing the workshop with dates and responsibilities for completion. 

Finalize and agree the report of the data evaluation workshop, and the spreadsheet of 
recommended assessment input data, within two weeks of the end of the workshop. 
This is to allow the stock assessment team time to evaluate the recommendations, seek 
any clarification from the data evaluation team, or conduct any of their own analyses 
if they disagree with the findings of the data evaluation workshop. 
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The data evaluation workshop report and Excel table of recommended inputs should 
stand as separate documents alongside the assessment workshop report with both be-
ing available from the same ICES web page.  
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Appendix 1 ICES benchmark data evaluation process: Supporting In-
formation 

Appendix 1 .1 Example Issue l ists for b iological parameters and stock 
structure 

The first table below presents possible ways to handle issues related to stock structure 
and life-history parameters (described here as the “first draft issues list”) and it would 
be compiled by the assessment EGs. This table includes the issues that potentially need 
to be handled. In many cases, advice is needed from specialist EGs to develop the work 
needed, and this could be included in the ToRs for their next meeting or for interses-
sional input to the benchmark data evaluation process.  The issues contained in this 
table and addressed to the specialist EGs have to be specific in order for them to be able 
to tackle the issues and provide a valid response back to the assessment EG chair, stock 
coordinator and stock assessor. It is the assessment EGs responsibility to ensure that 
advice on the issues is obtained from other ICES EGs with the necessary expertise. 

The second table is a template for an adjusted issue list to be completed by the assess-
ment EG (chair, stock coordinator and stock assessor) based on initial exploratory work 
and feedback received from the other EGs consulted. This table will define the work 
needed to be done by the benchmark data evaluation team to address each issue. The 
table will specify which data to compile and evaluate in terms of quality when answer-
ing issues related to stock structure and life-history parameters. A similar approach 
can be adopted for any data types where the ability to carry out the data evaluation for 
the benchmark assessment, or the specific tasks, depends upon the outcomes of an in-
itial exploratory exercise and expert consultation.  
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Appendix 1.1 Table 1– F irst draft issue l ist for parameters related to stock structure and life history to be completed by assessment 
EG  (chair, stock coordinator or stock assessor) 

The table below is meant as a rough-guide for the assessment working groups to identify necessary actions to be taken if problems with either 
stock structure or estimated life-history parameters are suspected. This is not input to the data evaluation workshop but is communicated to 
the relevant experts, ICES EGs, etc. for advice, leading to the development of an adjusted issues list given in Table 2 depending on the outcomes 
of the consultations with experts.  

I S S U E  T O P I C  PR O B L EM / A I M  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
I CES GROUPS TO CONTACT (A S  

F I R S T  S T EP )  

Stock structure 

 

 

Possibility that two or more 
currently defined biological stocks 
belong to a single, larger stock unit 
and should be aggregated. 

Literature search for existing evidence 
e.g. genetics, tagging, meristics, 
biological parameters 

Literature; reports… SIMWG 

Analysis of current datasets on 
biological parameters such as size at 
age, weight-at-length, maturity 
pattern between areas. 

Available biological data 
from survey and catch 

SIMWG, WGBIOP 

Analyse recruitment synchrony within 
current area and with surrounding 
stock areas. 

Time-series of survey indices 
by age, by area within 
existing stock area, and 
recruitment series from 
current and adjoining stock 
areas.,  

SIMWG 

Evaluate feasibility of aggregating 
catch data and revising survey indices 
and biological parameters to cover 
new expanded stock area 

Fishery and survey data. SIMWG; WGCATCH; 
WGISDAA; WGBIOP 

Possibility that two or more 
biological stock units are being 
assessed as one stock and should be 
split. 

Literature search for existing evidence 
e.g. genetics, tagging, meristics, 
biological parameters, recruitment 
synchrony within existing area etc. 

Literature; reports… SIMWG 
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I S S U E  T O P I C  PR O B L EM / A I M  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
I CES GROUPS TO CONTACT (A S  

F I R S T  S T EP )  
 
 

Review available evidence (if any) for 
extent of mixing of stocks across the 
revised stock boundaries and effect on 
fishery and survey data from each 
area. 

Check with SIMWG SIMWG 

Source evidence of temporal stability 
of the stock boundaries and mixing 
rates, for example spatial expansion / 
contraction of range related to stock 
size and/or environment. 

Spatial data on 
environmental variables 
related to stock distribution, 
and on stock structure 
parameters, over time 

SIMWG 

Evaluate feasibility of splitting catch 
data and revising survey indices and 
biological parameters to cover new 
expanded stock area. Need some 
understanding of the relative size of 
the stocks, and the effect of splitting 
the data on the quality (bias and 
precision) of the assessment data for 
the new stocks 

Fishery and survey data with 
high spatial and temporal 
resolution 

SIMWG; WGCATCH; 
WGISDAA; WGBIOP 

Life-history 
Parameters 
gg 

Age and 
Growth 
 

Very variable / 
inconsistent age 
readings within 
and between 
laboratories 

Review calibration studies/exchanges 
results and any existing validation 
studies. 
Source other evidence such as tagging 
results, daily growth analysis, modal 
progressions. 

Document repository/data 
from calibration sets and the 
CRR on age validations. 
Literature and Survey data 
 

WGBIOP 

Unexplained 
differences in 
weight-at-length or 
age between 
countries and 
across time 

1) Analyse consistency of methods 
used in each country. 
2) Explore potential for real spatio-
temporal variations in fish condition 
and size-at-age affecting national data 

National data on age, length 
and weight, by area and 
time, and sampling protocols 

WGBIOP 
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I S S U E  T O P I C  PR O B L EM / A I M  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
I CES GROUPS TO CONTACT (A S  

F I R S T  S T EP )  

Biases in growth 
parameter 
estimates due to 
gear selectivity 

Evaluate how gear selectivity may be 
skewing length-at-age distributions. 
 

Length-at-age distributions 
from the different data 
sources in relation to gear 
design or other relevant 
parameters 

 

Reproduction Maturity keys not 
applied 
consistently with 
International 
standards and 
guidelines 

Consult maturity workshop results. 
Investigate if correction factors can be 
estimated from 
histological/macroscopical 
comparisons to apply in SSB 
calculations 
 

Document repository/data 
from calibration sets.  
 

WGBIOP 

Timing and 
sampling scheme 
for maturity ogives 
may not be 
appropriate 

Examine the biology of the stock in 
question and the suitability of the 
sampling for maturity ogives 

Literature search on 
spawning times and 
spawning migration patterns; 
sampling dates and sampling 
design for maturity data 

WGBIOP 

Fecundity estimates 
needed e.g. for 
computing 
spawning potential 

Check if fecundity parameters or data 
and methods descriptions on 
fecundity exist for the stock or 
neighbouring stocks of the species, 
and if the methods used are consistent 
with current standards and protocols. 
If data are for a different area and 
stock, evaluate the appropriateness of 
the data or parameters. 

Papers, reports, data files. WGBIOP 

Natural 
mortality 

Need update from 
existing 
multispecies 
models 

Consult the current multispecies 
model updates. 

Most recent model outputs WGSAM or other relevant 
EG 

 



ICES PGDATA REPORT 2015 |  73 

I S S U E  T O P I C  PR O B L EM / A I M  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
I CES GROUPS TO CONTACT (A S  

F I R S T  S T EP )  

Factors other than 
predation may be 
significant cause of 
M 

Search literature/reports for evidence 
of mortality on stock due to parasites, 
starvation, spawning stress, 
environmental conditions or other 
processes that are known or suspected 
to be operating.  

Papers, reports  WGBIOP 

Link with life-
history parameters 
needed 

Review suitable life-history based 
methods predicting overall M or M at 
age 

Literature for methods; 
growth and maturity 
parameters 

WGBIOP 
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Appendix 1 .1 Table 2 . Adjusted issue l ist for Data Evaluation process related to Stock structures and Li fe-history 
parameters, following initial exploration and advice from o ther Expert Groups consulted 

The table provides an example of an updated issues list for the benchmark data evaluation incorporating advice from other experts or EGs 
consulted on issues related to stock structure and life-history parameters. The work needed by the data evaluation team, the data for this and 
the desired output for the Benchmark workshop are outlined. The same approach may be adopted for other data types. 

I S S U E  REP L Y  F R O M  EX P ER T S  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
D ES I R ED  O U T P U T  T O  T H E  

B EN C H M A R K  WK 

Stock structure There is no need to continue a split 
substock structure as currently done. 
Lumping is recommended 

Aggregate existing fishery dataseries 
(landings, discards, catch-at-age). Derive 
new abundance indices from surveys 
that have previously been split into areas 
covering the old stock structure; derive 
biological parameters appropriate to 
larger stock. 

Estimate the uncertainty in the merged 
dataseries and compare with the existing 
split dataseries 

All data by substock Merged datasets and 
parameters with 
associated quality 
indicators 

Stock structure There are more stocks than currently 
assessed as one stock. Splitting into 
substocks is recommended and 
should be attempted. 

Disaggregate existing fishery dataseries 
(landings, discards, catch-at-age). Derive 
new abundance indices from subsets of 
survey strata and stations where the 
survey covers a larger area; derive 
biological parameters appropriate to the 
revised smaller stocks. 
Estimate the uncertainty in the split 
dataseries and compare with the existing 
collated dataseries. 
Discuss relevant sampling protocols for 
collating split data keys for future 
assessment 

High resolution fishery 
and survey data, and 
biological sampling 

If it proves possible to 
carry out the splitting of 
data: Disaggregated 
datasets and parameters, 
with quality indicators 
If it proves impossible to 
carry out the splitting of 
data: Retain existing stock 
boundaries; carry out 
further work to identify 
data needs for splitting 
stocks in future. 
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I S S U E  REP L Y  F R O M  EX P ER T S  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
D ES I R ED  O U T P U T  T O  T H E  

B EN C H M A R K  WK 

Stock structure There is no need to continue a split 
substock structure as currently done. 
Lumping is recommended 

Aggregate existing fishery dataseries 
(landings, discards, catch-at-age). Derive 
new abundance indices from surveys 
that have previously been split into areas 
covering the old stock structure; derive 
biological parameters appropriate to 
larger stock. 

Estimate the uncertainty in the merged 
dataseries and compare with the existing 
split dataseries 

All data by substock Merged datasets and 
parameters with 
associated quality 
indicators 

Life-history 
Parameters 
s 

Age and 
Growth 

(Very variable / 
inconsistent age 
readings within and 
between laboratories) 
(a) Yes – ageing 
problem exists 

Provide bias and precision indicators to 
determine the adequacy of age related 
parameters, based on outcomes of ICES 
QA workshops and exchanges. 

Results of ICES QA 
workshops and exchanges 
and further investigations. 

Age data with 
recommendations on 
reliability and use of the 
data, including evidence 
of the problems, specific 
quality indicators needed, 
and further work needed 
to resolve problems. 

(b) No ageing 
problems exist 

Provide bias and precision indicators 
needed for assessment, based on 
outcomes of ICES QA workshops and 
exchanges. 

Results of ICES QA 
workshops and exchanges 

Age data with specific 
quality indicators needed 
for assessment 

Unexplained 
differences in 
weight-at-length or 
age between 
countries and across 
time:  
a) Are most likely 
due to inconsistent 
approaches between 
countries 
 

Document the differences in procedures 
for deriving individual fish weights by 
laboratories and evaluate the biases and 
additional variability induced in 
assessment data by these, both in terms 
of final weights at age and any biases 
propagated through sample raising 
procedures using estimated sample and 
catch weights. 

National data on age, 
length and weight, by area 
and time, and sampling 
protocols. 
 

Weight-at-age data with 
supporting evaluation of 
bias induced by 
inconsistent or 
inappropriate methods, 
including changes in bias 
over time.  
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I S S U E  REP L Y  F R O M  EX P ER T S  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
D ES I R ED  O U T P U T  T O  T H E  

B EN C H M A R K  WK 

Stock structure There is no need to continue a split 
substock structure as currently done. 
Lumping is recommended 

Aggregate existing fishery dataseries 
(landings, discards, catch-at-age). Derive 
new abundance indices from surveys 
that have previously been split into areas 
covering the old stock structure; derive 
biological parameters appropriate to 
larger stock. 

Estimate the uncertainty in the merged 
dataseries and compare with the existing 
split dataseries 

All data by substock Merged datasets and 
parameters with 
associated quality 
indicators 

b) Are most likely 
due to real 
differences in fish 
condition 

No additional work needed; estimate 
weights at age using agreed methods 

National data on age, 
length and weight, by area 
and time, as required by 
sample raising procedures 

Mean weights at age as 
required for assessment. 

Biases in growth 
parameter estimates 
due to gear 
selectivity: 
Corrections needed 
for selectivity at 
younger ages 

Identify analytical methods to correct for 
this where possible. 

Length-at-age data Parameter estimates 
corrected for selectivity. 

Reproduction Maturity keys not 
applied consistently 
with International 
standards and 
guidelines: 
a) Yes: there is likely 
to be bias associated 
with maturity 
staging 

Document inconsistencies and their 
impact on maturity ogives, including 
changes in interpretation affecting time-
series.  
Develop correction factors if possible 
and document the methods 

Information allowing 
standardization across 
national maturity keys. 
Maturity data and 
supporting data for raising 
to population level. 

Annual maturity ogives, 
standardized as far as 
possible, or 
recommendation that 
maturity data cannot be 
standardized historically 
causing bias that may vary 
with time. 
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I S S U E  REP L Y  F R O M  EX P ER T S  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
D ES I R ED  O U T P U T  T O  T H E  

B EN C H M A R K  WK 

Stock structure There is no need to continue a split 
substock structure as currently done. 
Lumping is recommended 

Aggregate existing fishery dataseries 
(landings, discards, catch-at-age). Derive 
new abundance indices from surveys 
that have previously been split into areas 
covering the old stock structure; derive 
biological parameters appropriate to 
larger stock. 

Estimate the uncertainty in the merged 
dataseries and compare with the existing 
split dataseries 

All data by substock Merged datasets and 
parameters with 
associated quality 
indicators 

b) Low potential for 
bias – process data 
using standard 
methods; Consider 
annual maturity 
ogives or smoothed 
trends 

Calculate yearly maturity ogives for the 
stock; Investigate statistical models to 
develop smoothed trends over time. 

Available quality assured 
maturity-at-age data from 
appropriate 
survey/sampling time 

Variable maturity ogives 
for the time-series, with 
quality indicators. 

Timing and sampling 
scheme for maturity 
ogives may not be 
appropriate: 
a) Sampling scheme 
appears biased by 
over-representation 
of samples from 
spawning grounds at 
spawning time.  

Document the sampling schemes and 
identify the potential for bias in maturity 
ogives by the current and historical 
schemes.  
Identify other sources of data that are 
from more representative sampling even 
if sample sizes are smaller, and provide 
estimates and quality indicators. 

Time-series of maturity 
data and sampling 
protocols 

Maturity ogives with 
advice on likely biases if 
used in assessment, or 
maturity ogives based on 
less biased data. 
Recommendations for 
more appropriate 
sampling design. 

b) Sampling design 
does not appear 
biased 

No additional work needed; estimate 
maturity parameters using agreed 
methods 

Time-series of maturity 
data 

Maturity ogives with 
quality indicators 
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I S S U E  REP L Y  F R O M  EX P ER T S  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
D ES I R ED  O U T P U T  T O  T H E  

B EN C H M A R K  WK 

Stock structure There is no need to continue a split 
substock structure as currently done. 
Lumping is recommended 

Aggregate existing fishery dataseries 
(landings, discards, catch-at-age). Derive 
new abundance indices from surveys 
that have previously been split into areas 
covering the old stock structure; derive 
biological parameters appropriate to 
larger stock. 

Estimate the uncertainty in the merged 
dataseries and compare with the existing 
split dataseries 

All data by substock Merged datasets and 
parameters with 
associated quality 
indicators 

Fecundity estimates 
needed for 
computing spawning 
potential: 
a) Data / parameters 
are available for the 
stock 

Document parameters, data and 
descriptions of methods; evaluate 
consistency of different studies if more 
than one; provide estimates of fecundity 
at size or age with quality indicators 

Fecundity data or 
published parameters  

Fecundity at size or age as 
required for assessment, 
plus quality indicators. 

Natural 
mortality 
s 

Need update from 
existing multispecies 
models  
Yes – new natural 
mortality values are 
available 

Acquire the updated time-series of 
natural mortality-at-age. Discuss the 
quality of this new time-series and 
explain changes from previous values. 
If no update, provide the relevant 
information from the previous model, 
and provide information from report on 
quality / reliability of estimates. 

Model outputs Updated time-series of M 
plus  

Factors other than 
predation may be 
significant cause of 
M: 
Yes – there is some 
evidence of this 

Document the evidence. Provide 
information, if available, on possible 
range of additional mortality being 
generated, and the life-history stages and 
years affected.  

Results of specific studies Range of possible 
additional mortality and 
years/ages affected. 
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I S S U E  REP L Y  F R O M  EX P ER T S  
W O R K  N EEDED  /   

P O S S I B L E  D I R EC T I O N  O F  S O L U T I O N D A T A  N EEDED   
D ES I R ED  O U T P U T  T O  T H E  

B EN C H M A R K  WK 

Stock structure There is no need to continue a split 
substock structure as currently done. 
Lumping is recommended 

Aggregate existing fishery dataseries 
(landings, discards, catch-at-age). Derive 
new abundance indices from surveys 
that have previously been split into areas 
covering the old stock structure; derive 
biological parameters appropriate to 
larger stock. 

Estimate the uncertainty in the merged 
dataseries and compare with the existing 
split dataseries 

All data by substock Merged datasets and 
parameters with 
associated quality 
indicators 

Link with life-history 
parameters needed 
Yes: most 
appropriate method 

Document life-history parameters, 
methods of inferring M from these, and 
the estimates from the preferred 
methods 

Biological parameters Range of plausible M at 
age based on life history 
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Appendix 1 .2 Notes on fishery management regulations and a ctions 
that a re expected to have caused changes in the quality o f f ishery 
catch data or the selectivity patterns o f f isheries. 

Fishery management regulations can induce large changes in the quality of catch sta-
tistics, for example due to changes in compliance, discard patterns or catch reporting. 
Technical conservation measures related to gear design or spatio-temporal closures can 
cause changes in fishery selection patterns that need to be reflected in stock assessment 
models where fleet selectivity patterns are estimated.  

If there is an existing Stock Annex, this should already provide a history of manage-
ment measures relevant to the assessment and advice although it may not be suffi-
ciently complete and adequate and must be reviewed and updated. Ideally, ICES 
assessment working groups would have access to a detailed regional chronological 
summary of fishery management measures that affect fleets, such as effort limits, gear 
restrictions, spatio-temporal closures and decommissioning schemes, and specific 
measures for stocks such as TACs, boat landings limits, minimum conservation refer-
ence sizes and implementation of the landings obligation. However there is (currently) 
no consolidated and complete description of these for any region to refer to. STECF 
reports contain useful information and should be consulted for historical perspectives 
and evidence of impacts of management measures, for example STECF 12/20: 

http://stecf.jrc.ec.europa.eu/documents/43805/432011/2012-11_STECF-12-20+Defining+se-
lectivity+under+TM+regulation_JRC76897.pdf 

For the stocks being benchmarked, the data evaluation team should source information 
that is available to identify chronological changes in management measures that are 
known to (or are likely to) have affected data quality or fishery selectivity to an extent 
that will affect the choice, configuration, diagnostics of the assessment model. Where 
possible make use of graphical or tabulated summaries to give a clearer overview of 
changes over time. Some examples are given in Figure 1 and Table 1 below: 

 

Figure 1. Schematic presentation of regulation in changes over time and the effect on the selectivity 
(L50). The figure is modified from Feekings et al. 2013. 

 

http://stecf.jrc.ec.europa.eu/documents/43805/432011/2012-11_STECF-12-20+Defining+selectivity+under+TM+regulation_JRC76897.pdf
http://stecf.jrc.ec.europa.eu/documents/43805/432011/2012-11_STECF-12-20+Defining+selectivity+under+TM+regulation_JRC76897.pdf
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Table 1 Example of a format for summarizing a time-series of catch management measures and 
their outcomes.  
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Appendix 1 .3 ICES 2015 Assessment Expert Groups summary o f national d iscards sampling programme design –  de-
signed by PGDATA  
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Appendix 1 .3 continued: Excel f ile for ICES 2015 Assessment Expert Groups summary o f national d iscards data 
quality, 2012-14 

 
 

ICES 2015 Assessment Expert Groups summary of national discards sampling quality by stock
(some example entries are included and should be deleted)
Country:
Sampling programme name: (link to Word table)
Species: (e.g. grey gurnard)
Stock area: (e.g. Subarea VI and Divisions VIIa–c and e–k )
Stock code: (e.g. gug-celt)

Year

Total No. 
fishing trips 
sampled in 

strata covering 
stock area *

No. sampled trips 
where fish of this 

stock was 
discarded

No. of trips where 
discards of this 

stock were 
measured for 

length

No. of trips 
where 

discards of 
this stock were 

aged

Raised 
discards 

estimate (total 
weight , 
tonnes)

RSE of raised 
estimate **

Refusal 
rate 

(%)***

Self evaluation of 
potential design 
bias (from final 
column in Word 

table)

2012 50 25 10 0 120 0.7 15 3
2013 60 28 20 0 250 0.6 10 3
2014 120 55 50 0 100 0.5 5 1

* Only include  trips using gears that could catch this species, and where all or part of the trip was in the stock area (e.g. for sprats, exclude longline trips!)
**RSE (relative standard error) of raised total discards estimate ŷ , i.e. RSE = SE (ŷ)/ŷ
*** Refusal rate is a number indicating the percentage of the vessels approached that declined to have observers on board
****  If one or more important strata for the species were intended to be sampled but were not sampled for any reason, this could lead to bias. Highlight years with such problems.

Overall assessment by national scientists of reliability of the survey for this stock

Data for 2014 considered good quality due to improved design and coverage; data for 2012 and 2013 are much less 
reliable and should be used with caution

Additional comments (e.g. problems with missing stratum 
data)****

No beam trawl  samples  in Q3 & Q4
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Appendix 1 .3 continued Instructions for completing the Word table 
and Excel f ile describing na tional d iscards sampling programmes 

There are two files for each country to complete, to give each ICES stock assessment 
Working Group some basic information to help evaluate the quality of new (and exist-
ing) discards estimates that are included in this year’s ICES assessment WG data call.  

• The first is a Word table (above) which provides text describing the sampling 
programme and how it has changed over the last three years for which data 
are requested, highlighting any issues with design that could lead to large 
(and potentially varying) bias in time-series of discards estimates. This table 
should refer to a sampling programme that is used for a defined set of stocks 
covered by the data call. If an individual country has more than one sampling 
programme applicable to different stocks and areas covered by the assess-
ment WG (e.g. observer sampling for some stocks and self-sampling for oth-
ers) the word table has to be filled out for every programme. Remember for 
each one to write the name of the programme and which stocks are covered 
by it. 

• The second file is an Excel file to capture, on a stock-by-stock basis, some 
basic statistics about the amount of sampling that has taken place, and in-
cludes some simple data quality indicators. Please enter the name of the sam-
pling programme, ensuring it matches the one used on the corresponding 
Word table. Use a separate worksheet for each stock. 

It is emphasized that this is a short-term exercise for Assessment WGs in 2015. It does 
not represent an in-depth evaluation of data quality as would be expected for a bench-
mark data compilation and evaluation, and which would require more detailed scru-
tiny of sampling design against best practice for the full time-series of data, identifying 
quality issues arising at the implementation and analysis stages, scrutinizing infor-
mation at the scale of individual survey strata, and viewing a range of diagnostics to 
evaluate how representative the sampling was. ICES expert groups on fishery sam-
pling (SGPIDS1-3; WKPICS1-3; PGCCDBS) have explored detailed quality assurance 
reporting and these reports should be consulted for further guidance on data quality 
evaluation. 

To help the Assessment WGs evaluate the quality of your discards estimates, we are 
therefore also asking you to give a self-assessment of the potential for bias in your sam-
pling scheme and resultant estimates, using the following scores derived from a scor-
ing table shown on the next page: 

1 ) Least potential for bias – Assessment WG can be confident in using the dis-
card data (provided there are sufficient samples for a given stock) 

2 ) Some issues with potential bias – WG should use discard data with some 
caution, and comment on the quality issues with the data. 

3 ) Large potential for bias –WG should consider carefully before presenting 
and using the discard data, or exclude the data for all or part of the time-
series from assessments, and comment on the quality issues with the data.  

Ideally this scoring would be done using the detailed quality assurance reporting pro-
cedures mentioned above, but in the absence of this, a simpler approach is proposed. 
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Guidance for completion of the final column in the Word table (”Self evaluation of 
potential for bias”) is given on the next page 

In addition, the Excel table contains a box at the top right, where you can enter any 
other comments to the assessment working group concerning your views on the qual-
ity of the discards estimates for the stock covered by the table. The assessment WGs 
may carry out additional checks on the internationally aggregated discards data, for 
example internal consistency of age compositions and residual patterns around model 
fits to data.  
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Appendix 1 .3 continued: Glossary 

P robability-based sampling: 

Vessels are selected in a way that controls the probability of individual vessels being 
sampled (e.g. a selection of vessels is made from all the vessels in the frame, and the 
target number of trips to sample in a stratum is set to achieve a desired proportion - 
e.g. 1% - of the total number of trips, which represents the probability of an individual 
vessel being selected in the stratum). The probabilities (sampling fractions) are used 
for raising the estimates for the sampled vessels to all the vessels in a stratum within 
the sampling frame (other auxiliary variables such as landings weight or fishing effort 
may be included in the raising procedure). It is important to note that if a subset of 
vessels is deliberately excluded from the frame (e.g. very small vessels, or those pre-
dominantly using a particular gear) these have a predetermined selection probability 
of zero, and this is part of a probability-based scheme. This differs from sampling 
where vessels could be sampled but are rejected on a subjective, ad-hoc basis by an 
observer in favour of another vessel – in this case there is no predetermined list of 
vessels that are excluded from the frame and the selection probabilities are therefore 
not controlled.     

Random vessel selection: 

To be a true probability-based random selection, all vessels in the frame must have a 
chance to be selected, with a given probability of selection in each stratum. This can be 
done using randomized draw lists. In some cases not all vessels need to have the same 
probability to be selected but it has to be a known probability. The probability could 
differ in a controlled way between vessels according to an auxiliary variable such as 
vessel size, trip numbers or trip duration which is positively correlated with quantities 
discarded. Many countries are moving towards greater randomization of sample se-
lection but may currently adopt vessel selection procedures that are not strictly ran-
dom but follow a protocol that spreads sampling across vessels in a way that tries to 
achieve representative coverage and minimizes the freedom of observers to make ad-
hoc decisions. This can be considered closer to “probability based” than to “ad hoc” 
sampling, and this aspect of the sample selection procedure should be clearly stated 
in the “survey design and sample selection” column of the Word table. It is important 
that diagnostics are developed to evaluate how representative the sampling has been 
of the total population of vessels and their trips. 

Ad  hoc sampling: 

This term is used here to define any vessel selection procedure where vessels are not 
selected at random and observers are given the freedom to choose which vessels to 
sample from within a gear group or area for example to meet a quota of X trips. There 
can be many reasons for an observer to select a given vessel; for example, if large ves-
sels are chosen in preference because they are more comfortable to work on, or small 
vessels with day trips are chosen preferentially to help meet sampling targets, or ves-
sels working only from the nearest ports are repeatedly chosen in preference to ones 
from more distant ports, to minimize travelling. If the observer can chose who to con-
tact rather than make a random selection or follow some other procedure to spread 
sampling across the fleet in a representative way, this is to be considered as an ad hoc 
sampling. 
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Reference fleet: 

A fixed set of vessels that is selected at the start of the year, and where each one is 
sampled throughout the year either by full observer or self-sampling coverage, or by 
random or systematic random sampling of trips. The reference fleet may be partially 
or fully re-selected each year or be fixed for a longer period. (Example is the Norwe-
gian coastal reference fleet where types of vessels are selected in proportion to activi-
ties of similar vessels and gears in the overall fleet.)  

Refusal rate: 

The percentage of the vessels approached for sampling where the skipper declined to 
have observers on board. Large refusal rates indicate a potential for bias if most refus-
als are by captains of vessels that have, for example, persistently above-average dis-
card rates. Potential for bias due to this may also be apparent from logbook data 
showing how representative the refused trips are, compared to the population of ves-
sels as a whole in a stratum (see below). Similar biases may result from an observer 
effect, where captains alter their discarding patterns with an observer on board. 

Representative sampling and diagnostics to evaluate it. 

On average, over many annual implementations of a fully randomized sampling 
scheme, the occurrence of fishing trips by gear or area (e.g. ICES rectangle) should be 
more or less the same in the collection of samples as in the population. If not, the sam-
pling has been biased by: 

• Bias towards selecting vessels with particular gears and fishing patterns (a de-
sign problem, possibly due to ad-hoc sample selection) 

• High refusal rates by skippers of vessels with different discarding patterns 
from the rest of the population; 

• Different behavior of vessels with observers on board compared with non-
observed vessels (an observer effect).  

Achievement of representative sampling is most likely when using a randomized, 
probability-based approach with extensive coverage of the frame, but this does not 
guarantee that captains will not alter their behavior with observers on board, or refuse 
access to avoid observation of high discard rates, leading to biases in fleet-raised esti-
mates of discards.  

The use of a variety of diagnostic tools to understand if sampled trips are representa-
tive, on average, of the non-sampled population, is an essential component of good 
practice. Even the best designed, probabilistic survey may give very inaccurate esti-
mates if there are strong observer effects or high refusal rates at the implementation 
stage. This may not happen, but without diagnostics there is a potential for bias and 
the bias cannot be quantified. ICES Expert groups such as PGCCDBS, SGPIDS and 
WKPICS have given advice on diagnostic tools, and graphics tools for this have also 
been developed in the COST project. 

It should be noted that in any year, a random sample of trips may, by chance, differ 
noticeably in composition or spatio-temporal fishing patterns from the logbook rec-
ords held for the rest of the population of vessels and trips in a stratum. Data therefore 
need to be scrutinized over several years. Where there is evidence that this a chance 
occurrence and not a reflection of known or suspected observer effects or biases due 
to refusals, there is a potential to improve accuracy by post-stratification and re-
weighting of sampled trips in each stratum using characteristics such as trip duration 
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or gear group that is accurately and consistently recorded for the sampled and unsam-
pled trips. This can only be done if there are sufficient samples for each of the post-
strata.  

Completion of the third column in the scoring table “How representative are the sampled 
trips in each stratum” should therefore use diagnostics for several years, if these are 
available and have been scrutinised. Use the score for “Diagnostics show that sampled 
trips are consistently and markedly different from the population and this cannot be corrected 
by re-weighting” if there is a persistent, marked difference between the samples and the 
population in a stratum and it is not possible or valid to correct for any resultant bias 
using post-stratification and re-weighting of samples based on the exhaustive trip data 
from EU or other logbooks.  

Sampling frame 

The total collection of vessels and trips from which selections are made for sampling. 
This may or may not cover the complete population of vessels or trips – for example if 
vessels below a certain size, or from certain ports, are excluded. The frame coverage 
must be documented, and any differences between vessels and activities inside and 
outside the frame investigated and documented, in order to understand the potential 
for bias. 

Survey design: 

The totality of instructions, protocols, and rules that govern a sampling method. 

Stratification: 

Strata are non-overlapping groups of vessels or trips within a sampling frame that 
may have different sampling rates – e.g. stratification by vessel characteristics, quarter 
or region. A sampled trip can occur in only one stratum. 

More information: 

If you are looking for more information on discard sampling programmes and designs, 
and evaluation of data quality, ICES have hosted a series of planning groups, work-
shops and working groups on these topics (WKACCU, WKPRECISE, WKMERGE, 
WKPICS 1-3, SGPIDS 1–3, WGCATCH)  – all reports can be found at the ICES homep-
age for each group or in the ICES library. 
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Appendix 1 .4  Estimating commercial and recreational f ishery catches 
and a ssociated measures o r indicators o f b ias and precision. 

(a) Fishery l andings databased on exhaustive data collection 

These data may include: 

• Official commercial landings figures from logbooks and sales slips, without 
any adjustment 

• Official commercial landings adjusted in some way, for example to allocate 
landings to the correct fishing ground, adjust for stock mixing, to disaggre-
gate mixed-species landings records using sample data, or make other correc-
tions for misreporting or underreporting. Explain how the adjustments are 
made. 

(b) Fishery catch estimates from sampling schemes 

Commercial fishery landings, discards or recreational catch data may be derived from 
sampling surveys such as: 

• Survey-based estimates of commercial landings for example through data 
provided by random samples of vessels from a list frame of vessels (mainly 
for small-scale fisheries with no EU logbook requirements).  

• Surveys to estimate components of the landings of vessels that are not rec-
orded exhaustively or accurately from an existing exhaustive logbook or 
sales slips scheme, including to estimate species compositions of landings 
recorded in mixed species categories.  

• Surveys to estimate commercial fishery discards from at-sea sampling or self-
sampling schemes 

• Surveys to estimate recreational fishery catches, typically from a range of off-
site or on-site surveys (see reports of ICES Working Group on Recreational 
Fisheries Surveys). 

(c) Evaluating the reliability of catch data: i) historical biases and trends in bias 

Without information on potential magnitude of biases in catch data and how they may 
have altered over time, it is impossible to know if historical population size can be 
reconstructed from the catches in an assessment for all or even a recent period with 
sufficient accuracy to support fishery management decisions. Knowledge of bias can 
also allow construction of plausible alternative scenarios for time-series of fishery 
catches, which can be used for investigating the sensitivity of management advice to 
this.  

For exhaustive data collection schemes (e.g. EU logbooks) an evaluation should be pro-
vided of known or suspected biases in official landing statistics due to the following 
causes, or other causes, and a full explanation must be provided of any methods ap-
plied in an attempt to correct for these biases: 

• Misreporting by area or species 
• Incorrect allocation of landings records to fishing grounds by the national 

authorities 
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• Under- or over-reporting of landings within an area, including removals 
which are not taken into account by official statistics, such as reporting ex-
emptions for small catches by under-10m vessels without EU logbooks 

• Inaccurate species identification (e.g. reporting as a mixed-species cate-
gory) 

• Changes in conversion factors 

For sampling schemes to estimate quantities of discards, recreational catches or small-
scale commercial fishery catches, an evaluation should be provided of known or sus-
pected biases in estimates due to the following causes, and a full explanation should 
be provided of any methods applied in an attempt to correct for these biases:  

4 ) Bias related to survey design: Sampling schemes where sampling is ad-hoc 
and opportunistic and does not follow any statistically sound design, will 
almost certainly be biased to some extent, and the bias may vary systemati-
cally over time if the schemes or personnel are changed. The table developed 
by PGDATA for the ICES data call for discards data in 2015, to document 
changes in sampling designs over time (Appendix 1.3), could be used as a 
template. If there are historical periods where details of the sampling 
schemes are no longer fully understood, this should be indicated. Particular 
data quality issues should be explored in greater depth to determine if or 
how the data can be used. 

5 ) Bias that arises during implementation of the survey: If sampling becomes 
non-representative of the population being surveyed, estimates will proba-
bly be biased. Examples include: high refusal rates by skippers who have 
above-average discard rates; “observer effects” where there is a different 
fishing behavior with observers on board; or “recall bias” where respond-
ents to a recreational fishery survey tend to overestimate or underestimate 
catches recalled for a previous period. Major gaps in sampling, for example 
strata with no or inadequate samples, may cause bias depending on how 
this is dealt with during analysis.  

6 ) Biases that arise at the data analysis stage: There are often large raising 
factors from sampled fishing trips to the total fishery, and these must reflect 
the stratification and sampling probabilities at each stage in sampling. If 
samples are aggregated and raised in a different way, the raised figures may 
be biased. In some cases auxiliary variables such as effort or landed weight 
(for the stock or group of stocks) are used to improve the accuracy of dis-
cards estimates, but may themselves be biased and an evaluation of the ap-
propriateness of methods used is needed. 

Some bias diagnostics 

Some benchmark assessments have attempted to use the bias “scorecard” and traffic 
lights system developed by the ICES Workshop on Methods to Evaluate and Estimate 
the Accuracy of Fisheries Data used for Assessment (WKACCU; ICES 2008). This is a 
useful tool for national laboratories to check for bias in their data, but has generally 
proved too detailed for use in benchmark assessments. The data evaluation team 
should focus on documenting biases that are sufficiently large to cause concern over 
their impact on the quality of an assessment. 
In addition to potential for bias inherent in the data collection methods, a range of di-
agnostics can be developed. Some examples are given below of information that can 
be used to assess these sources of bias, and how it can be presented in the report for 
the benchmark data evaluation meeting: 
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• Comparison between official landings for individual trips and the landings 
observed during port sampling programs or from observer data collected at 
sea. This is only valid for landings on shore (including composition of size 
categories) if it is known that the complete landing is available at the sam-
pling site. An example for an observed trip at sea is given below: 

 

Figure 2. Size sorting distribution of cod caught by OTB_MCD_90-119_0_0, in Kattegat 3AS. 

• Exploration of other sources of information on landings, for example infor-
mation from vessel inspections by the control agency (if it was collected 
randomly) 

• A comparison between spatial distribution of the catches as reported in log-
books, with maps of effort based on VMS data 

• Compilation of conversion factors used by different countries; methods 
used to derive the factors, and changes over time 

• Information about how the catch is split by species when landed together 
(mixed species landings) 

• For mixed-stock pelagic fisheries, information on how the split between 
stocks is made in catch statistics, in particular if there are industrial fisheries 
involved 

• For survey-based catch estimates, scrutiny of sampling coverage to identify 
magnitudes of gaps in coverage such as missing stratum data, evaluation 
of systematic observer effects by comparison of fishing patterns and landed 
catch composition of observed and non-observed vessels using same gear 
in the same area and time period. 

• Checking if appropriate auxiliary variables are used in raising procedures 
for bycatch and discards surveys. Auxiliary variables such as effort, land-
ings of the stock or a group of stocks, should be correlated with the amount 
of bycatch or discard. If there is no correlation that is persistent over the 
time-series, these variables will not improve the estimates and could cause 
a bias that might also be changing systematically over time.  
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Figure 3. Example of correlation plots between discard quantities and the landed weight of the 
stock, where landings are being examined as the auxiliary variable in a ratio estimator to estimate 
total discards by fleet. (See ICES Workshop on Discard Raising Procedures, WKDRP, ICES 2008, 
for more information). 

(d) Evaluating the reliability of catch data: ii) precision of catch estimates from sampling 
schemes 

Almost all commercial discards and recreational fishery catch estimates are from 
sampling surveys. If these are carried out using statistically sound methods with 
sufficient samples per stratum, and the estimation methods correctly reflect the 
hierarchical cluster sampling that is typical, it is possible to provide a reliable value 
of standard error for the estimate of total annual discards or recreational catch for 
a stock or for any post-strata such as region or fleet component.  

If sampling rates are very low, or are zero, for some strata, or if there are many 
sampled trips but only a very small number have discards of the stock being bench-
marked, the standard error estimates may be unreliable. If discarding of a species 
is a rare event, total fleet discards may be so low in relation to landings that the 
reliability of the estimates is not an important issue, but this would need to be 
evaluated. Information on the achieved sampling, particularly the annual number 
of primary sampling units (e.g. vessel trips) for each independent survey, and the 
numbers with discards of that species, is important for evaluating the precision 
estimates or may on its own provide a proxy for precision. 

Estimates or indicators of precision for each year in a time-series may be provided 
in the following ways: 

• Standard errors or relative standard errors (SE/mean) 
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• Effective sample sizes ESS (for a random, or stratified random, clus-
ter sampling scheme – the number of random, non-stratified inde-
pendent samples that would give the same precision) 

• Number or primary sampling units (as a proxy for effective sample 
size).  

ESS and numbers of PSUs are useful mainly for crude comparisons of the likely 
magnitude of differences in precision between estimates for different fleets or 
strata (e.g. 3vs.30 PSUs) or if there are enough data to allow meaningful estimates. 

There is no standard way to present this information in the most useful way to all 
benchmark assessment processes. ICES PGCCDBS (ICES, 2011c), WKPICS (ICES, 
2013b) and the Excel table format that countries were requested to complete in 2015 
as part of the ICES data call for stock assessment data (see Appendix 1.3) all pro-
vide examples of how information could be presented. The most useful analysis of 
sampling coverage may require scrutiny of sampling levels for individual strata 
and countries in relation to landings or discards quantities. In future, development 
of the Regional Databases and codes for interrogating the databases and estimating 
discards, which will be tools to support the work of the planned EU Regional Co-
ordination Groups, will provide greater flexibility to explore the quality of national 
data and combined international estimates based on fishery sampling to estimate 
discards or biological variables based on sampling schemes. 
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Appendix 1 .5. Notes on estimating the length and age d istributions o f 
f ishery landings and d iscards, wi th indicators o f b ias and precision. 

Length compositions of fishery catches are usually derived from multistage sam-
pling programmes, where for example a port is selected, then vessel landings are 
selected, then boxes of fish within each landing, then individual fish are measured 
and/or sampled for age determination.  Such schemes should be based on a sound 
statistical design and implementation to ensure representative sampling of ports, 
vessels or trips within strata, and the analysis should properly take account of the 
sampling probabilities at each stage and adopt statistically defensible approaches 
for other estimation procedures such as use of ratio estimators or model-based es-
timators. Detailed accounts of sampling designs and estimators, and evaluation of 
data quality, are given in the reports of ICES WKDRP (ICES 2008), WKPRECISE 
(ICES 2009a), WKMERGE (ICES 2010b), WKPICS (2011–2013), SGPIDS (ICES 2011–
2013) and WGCATCH (ICES 2014). 

Given the many steps involved in generating an international raised length or age 
composition, there is considerable potential for errors at each stage that propagate 
through to affect the quality of the final data inputs to an assessment model. These 
include: 

• Biases associated with sampling designs that are ad-hoc, opportunistic 
and depart substantially from a stratified random design.  

• Sample sizes too small in any or all strata to provide usable information. 
• Data analysis methods that do not properly account for sampling design 

or use inappropriate ratio estimators or modelling approaches. 
• “Borrowing” of age length keys from areas /fisheries where age frequen-

cies within length classes differ from the fisheries the data are being ap-
plied to. 

• Errors in ageing – both random and systematic, including systematic dif-
ferences in interpretation of otoliths, scales or other material between la-
boratories, and drift over time in age interpretation by national 
laboratories.  

The current implementation of InterCatch at ICES expects uploading of national 
data by métier or métier group to support mixed-fishery models, and this requires 
an additional estimation step of post-stratifying national sampling data to derive 
fleet-raised estimates of length and age compositions by métier or métier group be-
fore uploading, which can lead to some métiers having low or zero sampling in a 
year. Stock coordinators are then required to “borrow” estimates from other coun-
tries and métiers, which could be done subjectively and without reference to the 
quality of borrowed data. The data evaluation team should advise on the appropri-
ateness of this approach for the stock being assessed, and if necessary rework the 
raising and aggregation using more statistically robust methods for comparison 
with InterCatch results. 

To some extent the quality of age composition data can be evaluated through in-
spection of how accurately the data appear to track year classes over time. How-
ever in many cases there is considerable variability, and without a detailed 
investigation of how data were collected and interpreted, or any estimates or indi-
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cators of precision and bias, it is impossible to understand what are the main con-
tributors to this uncertainty, what is needed to improve the data, and the costs of 
this. 
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Appendix 1 .6 Notes on fishery-independent and dependent data 
sources on fish abundance 
(a) Estimating precision for fishery-independent surveys 

The interpretation of standard errors or CVs will depend on the design of the survey, 
for example randomized or fixed station designs and the coverage of the stock area – 
obtain advice from WGISDAA on this. Outliers or other factors could result in unusual 
changes in apparent survey precision, and should be investigated and documented. 
Consult the benchmark stock assessment team for the type of quality indicators needed 
– for example CVs (if appropriate) of the overall indices by age class each year, or CVs 
of the total age-aggregated numbers with separate precision indicators for length or 
age compositions such as effective sample sizes. There may be additional “year effects” 
in surveys where some factor such as weather or tides cause changes in catchability 
over most or all the stations, and result in underestimation of the true variance of the 
indices if only the between-station variability is used. This may need to be accounted 
for in assessment models where input CVs are used for providing prior weights to 
survey data, to avoid over-weighting individual surveys. Consult WGISDAA and 
stock assessment team for advice.  For age-based indices, evaluating the internal con-
sistency of age compositions can be useful for highlighting year effects common to all 
or most ages, although these may also be induced by changes in interpretation of age 
material. 

(b) Issues with fishery dependent data 

In principle, fishery dependent indices such as commercial CPUE data can provide 
useful indices of population trends in abundance provided that changes in CPUE are 
proportional to changes in stock size. This issue has previously been addressed by the 
ICES Workshop on the Utility of Commercial CPUE and VMS Data in Assessments 
(WKCPUEEFFORT; ICES 2011d), and useful guidelines and recommendations are 
found here. The supposition of linearity or proportionality between CPUE and stock 
status is based on the assumption that catchability of the fleet remains constant over 
time and that recorded or apparent effort is stable and reflective of actual or effective 
effort.  

In practice, these assumptions are violated due to changes in catchability associated 
with technological creep, resulting in improvements in gear efficiency and the ability 
of fisheries to maintain catch rates even when the overall abundance declines, by tar-
geting ‘hot spots’. Furthermore, in many fisheries, it is often the landings rather than 
the catch that is actually monitored, more correctly we should use the term landings 
per unit of effort (LPUE). Where discarding contributes a significant source of mortal-
ity and, more critically, discarding profiles vary, LPUE estimates may suffer a degree 
of bias. 

An EU JRC Workshop on Transversal Variables linking economic and biological effort 
data (EU 2015) showed that calculation of days at sea and fishing days in the EU Mem-
ber States is carried out using several different methods, and recommended a work-
shop on ways to estimate fishing days for different types of vessel, gears and reporting 
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schemes and to recommend how to harmonize data collection across Member States. 
Definition of effort and how it is recorded is therefore an important task. 
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