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1 Introduction

GenusTrachurusbelongs to the Family Carangidae aisdcomposed by numerous mediupelagic species with
commercial interest, sustaining artisanal and industrial fishevie$dwide (Fischer et al., 1981). In the Nort@entral
East Atlantic and the Mediterranean Sea, this group is mainly representdd togchurusT. mediterraneusind T.
picturatus with different geographical distribution and abundance, though veittmeoverlap among them depending
on the area (Fig. 1.1).

Trachurus picturatus
Eastern Atlantic: southern Bay of Biscay

Trachurus trachurus Trachurus mediterraneus

Eastern Atlantic: Norway to Eastern Atlantic: Bay of Biscay to i S ;
e 2 TR 3 to Mauritania including Azores,
South Africa including Mauritania including the i
: . Madeira, the Canary Islands and the
Mediterranean Sea Mediterranean Sea

Mediterranean Sea

Figure 1.1Geographical distribution of th€rachurusspecies addressed in the present otolith exchange (Froese and
Pauly, 2022; Fischer et al., 1981)

The biological knowledge of these species is @dgiable and different among areas (ICES, 2018), but it is widely agreed
that readability of theTrachurusotoliths is quite difficult and that there are regional differences, being the ageing
interpretation more difficult in the southern areas of thelistribution limits, where seasonal climate oscillations are
lower. Due to age determination is essential in fish stock assessment to estimate the rates of moralities and growth,
in order to provide appropriate management advice, ageing procedures mustiable. However, otolith preparation

and age reading methods might differ considerably between countries, and to organize otolith exchanges on a regular
basis and age reading workshops is recommended if serious problems are found, to agree and tahgpdateria

used among countries. With this aim, an expert group met in 1996 to agree common criteria in the ageing process of
horse mackerel. This was the actual origin of the activities which led to the creation of the ICES WKARHOM (Worksho
on Age reathg of Horse Mackerel, Mediterranean Horse Mackerel and Blue Jack Mackexehifrus trachurysr.
mediterraneusand T. picturatu$ in 2012 (Table 1.1). Based on the results of last otolith exchange and the workshop
in 222, the Working Group on BiologicRarameters (WGBIOP) identified the need for another exchange and age
reading workshop offrachurusspecies (ICE2025).



Table 1.1Summary of the otolith exchanges and workshops cachurusspecies in the ICES framework.

Year 5\;(;122?)?)/ Species References

ggg 5\;(;12?]%2 T. trachurus -Report of the horse mackerel otolith workshop (ICES, 1999)

2006 Both T. trachurus -Report of the Horse Mackerel Exchange and Workshop ZB0ieét al,

2011)

2012 Both T. trachurus -Report of theWKARHOMUCES, 2016)
T. mediterraneus
T. picturatus

2015 Both T. trachurus -Report of the Horse Mackerel, Mediterranean Horse Mackerel and
T. mediterraneus Jack Mackerel Otolith Exchange 20&kéet al., 2015)
T. picturatus -Report of theWKARHOMRCES2015)

2018 Both T. trachurus -Report of theWKARHOMB8CES, 2018)
T. mediterraneus
T. picturatus

2022 Both T. trachurus -Report of the 20222 Trachurusspecies T. trachurus T. mediterraneus
T. mediterraneus andT. picturatu3 age readingxchange (Massaro and JuraRozafa, 2022
T. picturatus -Report of theWKARHOMJICES, 2023)

WKARHOM @ garticipants agreed to convene a new full otolikchange in 2025or the three species. The overall
otolith Exchangéas beerorganized during 202 and inclueéd 24 readers fronB countries(Germany, Greece, Ireland,

Italy, Netherlands, Norwayspainand Portugal including samples from the Atlantic Archipelago of Azores) interested

on evaluating their ageing criteria and to intealibrate them with other laba@tories/countries involved in ageing
procedures along the geographical distribution of these species, both in the Atlantic Ocean and the Mediterranean Sea
(Annex 1).

Readers were instructed to follow the WKARHD8themes and protocols when completing therrent otolith
exchange annotationsn SmartDots. Precision measures were analysed by spec@msluate the necessity of &"
WKARHOM meeting



2 Methods

All the laboratories participating in the Exchange contributed to the exchange with otolith pidtoragheir areas,
following general instructions provided by the coordinators. Reading were carried out without information about
individual length and readings were performed marking all the annual translucent rings and in addiction edge type
(Opaque / Tanslucent) was annotated.

The statistical analysis was carried out follows traditional methods where the level of accuracy compared to modal age
was indicated by percentage agreement (PA) and bias tests, plots and the level of precision (i.e. thecilgifitp ddi

age estimates) was indicated by the coefficient of variation (CV). The tables and plots presented are from the Guus
9f GAYy]l 9EOSt &Syl NRIARY & @ &l &tydB gODTAdditiona mnalyses as average
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Modal age: a multistage approach to define the modal age by sampled fish

In this event, the multistage approach to calculate the modallzagbeen used. When summarizing the output and
reporting the results of the exchange events developed within the SmarDots framework, the modal age (the most
common age decided by the age readers for every fish sample) is the most relevant measureimenkel statistic

by itself, but it is also fundamental for the estimation of some other relevant statistics to assess the performance of
the techniques assessed in the exchange event, like the Percentage Agreement (PA), or input for stock assessmen
like the Age Error Matrix (AEM) (see below). However, the standard approach of calculating the mode (each reader
has the same weight=1) the mode is taken as the lowest age of the multiple modal ages. This way renders multiple
cases (fish samples) with mulépinodal ages (i.@lifferent ages got the same highest number of readers). Accordingly,
this imply a wrong perception of the age by fish individual and introduction of bias in the calculation of the PA and
AEM. As a solution, in this report a multistagepagach to select the modal age is used. This multistage approach is
based in the different weight given to the age readers according to their experience. Two different weight scores scales
were assigned, a weight score decreasing linearly with the expmyiemd another decreasing with a negative
exponential shape. The modal age by fish individual is decided following the next approach:

1. If there is a single mode estimated with the standard approach (equal weight for all readers) this value is used
as the malal age, if not

2. Adding up, for each age category, the score assigned with the linear weighting for all the readers that decided
that age for that fish. Next, the modal age is selected as the age category that obtains the highest score sum.
If, despite thisapproach, there were still multiple ages with the same score (and hence multiple modes), the
next step is applied:

3. Adding up, for each age category, the score assigned with the negative exponential weighting for all the
readers that decided that age fonat fish. Select as the modal age the age with the highest score sum.

Duringthe WGBIOP 201QCES, 2020neeting it was found that the combination of the modes decided using these
GKNBS YSiK2Ra o0a2 OFffSR WYdz ( méddl hge ® edch OONGRIVIHOHK QU = | f f



Pecentage Agreement (PA%: The percentage agreement per reader per modal age tells how large is the part of
readings that are equal to the modal age. TRAis estimated by modal age and reader as the proportion (as
percentage) of times that the lectures of that reader agreed with the resulting modalTagepercentage is estimated

as the number of times that a reader agreed with the modal age divided by the total number of otoliths read by a
reader for each modalge.
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Coefficient of Variation (C\9: The CVéper modal age and readegije calculated as the ratibetween the standard
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To the table,arealso added the CV of all readers combined per modal age and a weighted mean of the CV per reader.

Relative bias The relative bias is aallated as the difference between the mean and the modal age. This statistic is
presented in first place by modal age and reader, but it is also calculated as an average value by modal age for a
readers together (or only advanced readers).

Average Percetage Error (APEA4: The Average Percentage Error (APE) was calculated based on the method outlined
by BeamislandFournier (1981). This method is dependent of fish age and thus provides a better estimate of precision
than percentage agreement. As the adltions of both CV and APE pose problems if the mean age is close to 0, all
observations for which modal age was 0 were omitted from the CV and APE calculations.

The average percentage error is calculated per image as:

550 P w W
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where® is the age reading of read&and wis the mean of all readings from 1 &o

Age error matrix (AEM%): Age error matrices (AEM) were produced following procedures outlined by WKSABCAL
(ICES2014) where the matrix shows tigroportion of each modal age méged as other ages. The sum of each row

is 1, which equals 100%. The age data was analysed twice, the first time all readers were included and the second tim
2yfte GKS al ROFYyOSRé NBEI RSNEOSBANBIRKFY! RSROI NF 02 WEA R
provide ages for stock assessment or similar purposes. When the AEM is compiled for assessment purposes it use
only those readers who provide age data for the stock assessment in that specific area.

Otolith Growth Analysis SmartDots provides a measure of distance between the annotations made by the readers
and thus provides a measure of growth increment width. This data is used to establish growth curves for each otolith
(fish) and for each reader.



3 Resuts

Results are presented separately for each speaiwsotolithpreparation. Table 3.1 summarizes the most general

results by species.

Table 31: Overall summary of statistics for the total of the samples and spediesnber of otoliths (N), Percentagé o
Agreement (PA, %), Coefficient of Variation (CV, %) and Average Percentage Error (APE, %).

All readers Advanced readers
Species preparation N cv PA APE CVv PA APE
Trachurus trachurus/hole 167 51 54 32 41 56 26
Trachurus trachurusliced 54 21 48 14 18 55 11
Trachurus mediterraneusghole 103 42 55 31 - - -
Trachurus picturatuswhole 81 39 50 29 - - -




3.1 Overview of samples and readers

Table 32: Overview of samples used for the otolith exchangelcdchurusspecies

Species Event ID Otolith preparation  Year ICES/GSA Quarter Number of Modal age range Length range
area samples (years) (mm)
Trachurus trachurus 2926 Whole 2005 8 4 26 35 215225
2016 11.1 1 1 1 140
2016 11.1 3 2 1 105115
2020 111 1 8 1-3 135220
2020 111 3 1 4 270
2021 111 4 1 2 140
2021 27.8.c 3 1 3 255
2021 27.8.c 4 5 2-5 195260
2022 27.8.c 1 12 15 145260
2022 27.8.c 2 2 34 225255
2022 27.8.c 3 1 3 210
2022 27.8.c 4 3 0-3 125205
2023 11.1 4 2 2 155170
2023 27.4.a 1 5 5-9 335380
2024 20 2 15 0-7 65-330
2024 20 3 12 0-5 65-245
2024 20 4 3 6-7 275305
2024 27.4.a 1 8 3-8 300375
2024 27.4.a 3 6 5-8 325360
2024 27.6.a 1 5 39 250325
2024 27.8.c 2 1 4 255
2024 27.8.c 3 5 2-3 210265
2024 27.9.a 1 2 4-6 255260
2024 27.9.a 2 13 1-4 145245
2024 27.9.a 3 15 0-4 110275
2025 11.1 1 2 1 170-180
2025 11.1 2 10 1-3 165260
Siced 2023 27.4.a 1 5 4-15 335380
2023 27.6.a 1 15 5-15 260-360
2023 27.6.a 4 15 4-12 280-340
2024 27.4.a 1 8 4-14 300375
2024 27.4.a 3 6 812 325360
2024 27.6.a 1 5 4-10 250325
Trachurus mediterraneus 2927 Whole 2014 6.0 2 15 0-2 60-215
2014 6.0 3 14 1-4 115340
2015 1.0 3 15 0-3 75250
2015 11.1 3 5 1-2 145240
2015 111 4 2 0-1 110135
2016 111 1 2 1-3 140160
2019 111 1 1 3 280
2020 111 3 5 0-5 155185
2024 20.0 2 15 2-7 140-400
2024 20.0 3 15 0-8 65-385
2025 11.1 1 14 2-4 195265
Trachurus feturatus 2928 Whole 2015 9 2 2 0 80-95
2016 9 2 12 1-3 165300
2016 9 3 13 0-5 85410
2018 9 4 12 2-6 330425
2020 9 4 10 3-7 365425
2021 9 3 2 3 380455
2022 27.10.a.2 3 15 2-6 35430
2023 27.10.a.2 1 15 2-6 375450




Table 3.2:Reader overview for the otolith exchange Dfachurusspecies.

Species Event ID Otolith preparation Reader code Expertise
Trachurus trachurus 2926 Whole R04 NO Advanced
RO6 ES Advanced
R0O8 PT Advanced
R10 DE Advanced
R12 NL Advanced
R14 ES Advanced
R16 IT Advanced
R18 NL Advanced
R20 NO Advanced
R22 IE Advanced
R24 ES Advanced
R28 ES Basic
R30 IT Basic
R32IT Basic
R38IT Basic
R40 GR Basic
R42 ES Basic
R44 ES Basic
R46 DE Basic
R48 GR Basic
R56 IT Basic
R58 ES Basic
Sliced R04 NO Advanced
RO6 ES Advanced
R08 PT Advanced
R10 DE Advanced
R12 NL Advanced
R14 ES Advanced
R16 IT Advanced
R18 NL Advanced
R20 NO Advanced
R22 IE Advanced
R24 ES Advanced
R28 ES Basic
R30 IT Basic
R32 1T Basic
R38 IT Basic
R40 GR Basic
R44 ES Basic
R46 DE Basic
R48 GR Basic
R50 IE Basic
R56 IT Basic
Trachurus mediterraneus 2927 Whole RO4 IT Advanced
RO8IT Basic
R10IT Basic
R16 NO Basic
R18 ES Basic
R20 PT Basic
R22 1T Basic
R26 NL Basic
R28 GR Basic
R30 ES Basic
R38 ES Basic
R42 GR Basic
R50 IT Basic
R54 ES Basic
R58 ES Basic




Table 33 (Cont.):Reackr overview for the otolith exchange dfrachurusspecies.

Species Event ID Otolith preparation Reader code Expertise
Trachurus picturatus 2928 Whole RO8 IT Basic
R10IT Basic
R12 PT Basic
R16 NO Basic
R18 ES Basic
R20 PT Basic
R22IT Basic
R26 NL Basic
R28 GR Basic
R30ES Basic
R34 1T Basic
R38 NO Basic
R42 ES Basic
R46 GR Basic
R54 IT Basic

R58 ES Basic




3.2 Trachurus trachurus (Event-ID 2926)

3.2.1 Whole otoliths
3.2.1.1 All readers

All samples included

A total of 167 wholeotolith imagesamples weregrovided by participants ohe exchangefrom the north Atlantic
(ICES area7.4.a,27.6.a, 27.8.c, 27.9.and Mediterranean SedGSA: 8, 11.1, 20 (Table3.2). The results of the
readings showed lowrecisia, with percent agreement (PA) of 54% for all readers, a coefficient variation (E18o0f
(all readers), and an average percent error (APE) of 32%. An AQ3 score was as§i@aed td the annotationfoth
whole and sliced otoliths, 221 total images)

Multimodal cases

Table3.4: Total number of samples (NSample) and percentage of cases (fish samples) with multiple modes depending on
the approach to weight the experience of the reader which will be considered when defining the fish age mode.
PercMM _tradtional shows the percentage of the total samples for which multiple modes are obtained when all the
readers are equally weighted. PercMM_linear_weight shows the percentage of the total samples for which multiple
modes are obtained when the weight assignidthe different readers decreases linearly with the experience, while in

the PercMM_negexp the weight applied decreases with a negative exponential shape with the experience. The
PercMM_multistage shows the percentage of multiple mode cases when a cotidnina the different methodologies is

used, as explained in the material and methods section

NSample PercMM_traditional PercMM_linear_weight  PercMM_negexp_weight PercMM_multistage
167 7% 0% 0% 0%

List of multimodal cases

Table 3.5: List of cases fio which multiple modes here obtained when all readers are considered. The column
NModes_trad shows the number of multiple modes for each SamplelD when all readers are given the same expertise
weight.

NModes_trad SamplelD
2 274A_2023_38309_007
274A_202438301_007
274A_2024 _38301_014
274A_2024_38304_011
274A_2024_86650_007
GSA11TTO6
GSA11TT12
GSA11TT21
GSA11TT22
HOM_9aN_20240523_N048
HOM_9aN_DEM24_L006_N03
HOM_9aN_DEM24_L006_NO03
HOM_GSA20_10
HOM_GSA20_11
HOM_GSA2®4

N W NNPNNMNNDNDNNDMNMNDNDDNDDN®




Summary statistics

Table 3.6: Summary of statistics; Total number of samples (NSample), coefficient of variance (CV), percentage of
agreement (PA) and average percentage error (APE) for all ages and readers

NSample CV PA APE
167 51 % 54 % 32%

Inthis exchange event, 167 otolith fish individuals were aged. Of those, 7% when the traditional approach (all readers
equally weighted) is used to define the mode. When all the otolith samples are considered (both single and multimodal

cases) the weightedvarage percentage agreement based on modal ages for all readers is 54 %, with the weighted
average CV of 51 % and APE of 32 %.

Coefficient of Variation (CV)

Table3.7: Coefficient of Variation (G table presents the CV per modal age and reader, thefGM readers combined
per modal age and a weighted mean of the CV per reader

= S 4 K B8 2 8 £ 2 2 uw @ @ £ £ = & 8 2 8 F = 2
° [ < [{e] o] o N < [{e} [¢e] o (] < [oe] o o oo} o [V} < [{e) [e0) [{e} [e0)
s g F ® & ¢ & & & & & & & & @ € B & & & & & @€ © =
O - - - - - - -
1 59 48 55 77 30 45 87 34 30 0 44 36 0 48 59 42 74 54 47 47 67 95
2 30 34 43 35 30 44 35 70 28 38 43 50 20 35 23 40 33 35 34 33 27 23 62
3 42 37 42 38 32 56 24 50 23 28 38 34 20 33 13 36 31 26 43 16 27 25 50
4 19 14 28 23 20 31 8 28 18 17 17 35 10 16 15 12 17 17 24 16 9 8 36
5 9 33 41 15 23 45 12 39 35 15 30 41 40 25 10 23 10 14 30 14 21 10 37
6 24 6 18 23 24 23 14 22 30 11 17 31 20 22 17 15 13 29 32 18 37 - 36
7 41 11 10 22 35 16 21 17 72 27 28 37 14 32 24 8 27 7 21 21 43 11 35
8 6 7 12 8 8 22 7 11 40 0 15 24 12 43 21 10 - 10 22 17 43 - 32
9 7 8 11 0 8 16 0 8 90 8 13 5 20 33 24 9 - - 7 0 28 - 30
W’\eﬂlgz:]ed 31 27 33 31 31 40 22 47 28 25 30 39 20 25 21 29 29 31 34 23 26 23 51

Percentage of AgreementAP

The percentage agreement per reader per modal age tells how large part of the readings that are equal to the modal
age. The weighted mean including at the bottom of the table is weighted according to number of age readings.

Table3.8: Percentage agreemmd (PA % table represents the PA per modal age and reader, the PA of all readers
combined per modal age and a weighted mean of the PA per reader.

= S ¢ & & 2 @ £ 2 2 w @ 2 = = = & 2 € B8 &5 = Q&
° [} < o e0) o N < [{e) [ee] o N < [e0] o o oo} o N < © e [{) [o0) ©
== g &8 & ¥ ® ® & & & & & & & g € & & & & & & @£ 2
0 100 100 100 90 100 30 100 70 0 80 40 0 50 90 10 90 90 20 70 80 60 100 67
1 71 82 35 76 59 88 71 6 47 88 100 0 71 100 41 47 86 82 53 41 59 69 62
2 65 65 47 68 68 53 53 26 65 62 55 6 68 65 82 41 71 67 58 65 62 78 58
3 42 58 30 58 61 33 58 36 55 52 30 0 64 58 85 52 46 59 44 76 67 75 51
4 50 83 40 62 69 57 90 38 49 74 24 0 86 76 60 57 68 66 45 57 93 88 60
5 80 80 0 40 10 10 70 56 30 70 50 0 50 78 20 60 60 75 40 0 30 75 44
6 29 86 43 0 43 29 57 43 20 57 14 14 43 14 14 43 50 17 29 0 43 100 33
7 14 86 57 0 43 71 14 29 20 29 29 14 57 14 0 57 33 75 29 0 14 50 32
8 0 60 40 20 20 40 0 20 60 100 0 0 60 0 0 40 - 50 40 0 20 - 28
9 50 50 0 100 50 0 0 50 50 50 0 0 0 0 0 0 - 100 50 0 0 - 26
W’\e/IISZ:]ed 54 74 41 58 60 49 65 34 48 66 40 2 67 65 55 52 67 62 48 52 63 80 54
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Average Percentage Error (APE)

Table3.9: Average Percentage Error (APE table represents the APE per modal age and reader, the APE of all advanced
readers combined per modal age and a weighted mean of thepePEeader.

= S ¢ £ 8 2 @ £ 2 2 w @ @ £ = = & 2 2 8 & = 2
° [} < [{e] [ee] o N < © [ee] o N < [oe] o N [e] o o < [{e] [ee] [{e] e
== g & B ¢ © & & & & & & & € € B & & & & & @ € =
O - - - - - - - - - - - - - - - - - - - - -
1 35 35 - 35 59 19 33 67 33 19 0 30 32 0 37 47 29 43 44 36 41 50 58
2 18 20 35 24 22 29 27 50 20 24 32 44 19 24 14 31 24 25 24 25 22 12 37
3 28 28 31 27 18 45 20 41 18 19 31 28 15 22 9 31 25 21 31 9 17 17 34
4 15 9 20 15 14 19 3 20 14 8 14 27 4 9 13 11 14 13 18 15 4 5 21
5 4 22 33 13 18 32 7 30 30 12 22 28 25 19 8 18 9 10 23 12 16 8 23
6 21 4 13 16 17 17 12 18 23 8 13 23 14 18 14 12 9 22 23 13 30 0 25
7 30 7 7 17 31 8 17 13 63 19 19 28 8 27 19 7 20 5 16 17 34 8 24
8 5 6 9 4 4 15 5 9 28 0 10 16 10 34 16 8 - 6 15 13 30 - 22
9 5 6 8 0 6 11 0 6 64 6 9 4 14 23 17 7 - 0 5 0 20 - 22
W;:gz:]ecj 19 26 21 22 29 17 36 22 15 24 31 15 17 16 24 22 22 25 18 19 15 32
Relative bias

The relative bias is the difference between the mean age (per modal age per reader) and modal age. As for the previou:
tables, a combined bias for all readensd weighted means are calculated.

Table3.10: The relative bias (as the difference between the mean and modal age) per modal age and reader is presented,
as well as the weighted mean relative bias per reader and the relative bias per modal age fadalisreombined.

= S % & & 2 2 £ 2 2 w @ 2 £ & = & @ 2 8 5 = 2

o g 8 8 g8 § ¥ ¢ ¥ 8 §8 ¥§ ¢ 8 § & ¢ ¢ ¥ ¢ ¢ 8 vy -

= v a4 @ a4 [hs a4 [hs a4 a4 v a4 o a4 [h'd 4 o a4 o a4 o o @ ©
0 0.00 0.00 0.00 0.10 0.00 0.70 0.00 0.50 1.10 0.20 0.60 2.10 0.50 0.10 0.90 0.10 0.10 0.80 0.30 0.20 0.40 0.00 0.40
1 -0.06 -0.18 -0.29 -0.12 -0.18 0.12 0.18 2.59 0.53 0.12 0.00 4.06 0.29 0.00 0.82 0.59 -0.14 0.35 0.24 0.76 0.53 -0.19 0.46
2 0.00 -0.03 -0.21 0.18 -0.15 -0.03 0.24 1.74 0.12 0.09 0.48 4.50 0.32 -0.15 0.15 0.79 0.32 0.30 -0.10 0.32 0.29 0.03 0.42
3 0.64 0.85 0.03 0.36 -0.03 0.48 045 1.58 -0.15 -0.06 1.76 5.88 0.21 0.18 -0.15 0.94 1.08 0.45 0.59 0.06 0.24 0.39 0.72
4 0.43 0.19 -0.31 0.19 -0.26 0.07 0.05 1.21 -0.07 0.00 1.19 5.40 0.00 -0.10 -0.36 0.38 0.47 027 0.14 -0.40 0.10 0.12 0.40
5 0.00 0.80 -0.50 -040 -0.40 0.20 -0.10 1.67 -140 -0.40 1.30 430 -0.40 -056 -0.80 0.90 0.40 0.38 0.30 -1.33 0.00 -0.25 0.17
6 2.00 -0.14 -0.14 100 043 -014 -057 143 -040 0.14 1.86 6.57 029 -157 -143 043 -050 067 0.86 -2.14 -157 0.00 0.32
7 0.14 -029 -014 0.14 -129 000 -171 143 -280 -057 0.71 4.43 0.00 -214 -186 -0.43 -133 0.25 0.29 -2.43 -2.00 -0.50 -0.46
8 1.40 0.40 -0.80 1.00 1.00 040 -1.20 0.40 -1.40 0.00 2.40 5.80 -0.60 -3.80 -2.60 0.20 - 0.00 1.40 -3.20 -3.20 - -
9 050 -050 -250 0.00 -050 0.00 -3.00 -050 -350 -0.50 2.00 450 -2.00 -250 -3.00 -1.50 - 0.00 0.50 -4.00 -4.00

W;Ig;l;ed 0.37 0.23 -0.24 0.20 -0.16 0.18 -0.01 149 -0.17 -0.02 1.07 4.92 0.11 -0.35 -0.25 0.55 0.38 0.37 0.29 -0.34 -0.08 0.08 0.42
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All readers

201
194
184
17 A
164
154
144
134
124
114
104
9_
8_
7_
6_
5_
44
3_
2_
1_

Mean age +/- 2 stdev

0 1 2 3 4 5 6 7 8 9
Modal age

Figure3.1: Age bias plot for all readers. Mean age recordetistdev of each reader and all readers combined are plotted
against modal age. The estimated mean age corresponds to modal age, if the estimated mean age is:breguilibrium
line (solid line). Relative bias is the age difference between estimated mean age and modal age.

Inter-reader bias test

Table3.11: Inter reader bias test. The Inteeader bias test gives probability of bias between readers and withahod
age.- = no sign of bias (p>0.05), * = possibility of bias (0.01<p<0.05), * * = certainty of bias (p<0.01), / = diagonal of the
table (no bias)

c
o
2]
=
T o] %) - w — N | (@] %) n o %) n w o %)
o z i o [a) =4 w = =4 b4 w i W = = = o w i [a) o = i
1S < (o] [ee) o N < © [ce) o N < [ee) o N o) o N < © © «© [c]
[} o o o - - — - - N N N N (%2} (32} ™ < < < < < 0 [Te)
O x x x @ @ @ @ o4 o4 o4 o @ o4 hd 4 @ @ x @ @ [hd 4
R04 No / *%k * * *% *% *% *%k *% * *% * *% - * *% - *% *% - *% *%
R06 ES *% / - *% - K% *% *% K% *% *% * *% *% * *% * *% - *% *%
RO8 PT * - / _ *% _ *% *% _ *% *% * _ *% *% *% * * _ *% _ _
Rlo DE * *% - / - *% *% *% * *% *% * *% - * * * - *% *% *% *%
R12 NL *% _ *% _ / *% _ *k *% *% *k * _ *k *% *% *k *% *% *k _ _
R14 ES *% *%k - *% *% / *% *%k *% *% *% * *% *% *% * *k - *% *% *% *%
R16 IT *% *% K% *% - K% / *% * *% *% * *% - *% *% - - *% *% *% *%
R18 NL *% *% *% *% *% *% *% / *% *% *% *% *% *% *% *% *% *% *% *% *% *%
R20 NO *% *% - * *% *% * *% / *% *% * * *% *% - *% *% *% *% *% *%
* *% *% *% *% *% *% *% *% *% * *% *% *% - - - *% *% *% *%
R22 IE /
R24 ES *% *%k *% *% *% *% *% *%k *% *% / * *% *% *% - - - *% *% *% *%
R28 ES * * * * * * * *% * * * / * * * * *% * * * * *
R30 IT *% *% - *% - *% *% *% * *% *% * / - - * *% *% *% - *% *%
R32IT _ *k *% _ *k *% _ *k *% *% *k * _ / *% *% _ * _ * _ *%
* * *% * *% *% *% *% *% *% *% * - *% *% - - * *% *% *%
R38 IT /
R4O GR *% *%k *% * *% * *% *%k - - - * * *% *% / *k *% *% *% - -
R42 ES - - * * *% K% - *% K% - - *% *% - - *% / *% *% - *% -
R44 ES *% * * - *% - - *% *% - - * *% * - *% *% / *% - *% -
R46 DE *% *% - *% *% *% *% *% *% *% *% * *% - * *% *%k * % / - *% *%
R48 GR - - *% *% *% *% *% *%k *% *% *% * - * *% *% - - - * *%
R56 IT *% *%k - *% - *% *% *%k *% *% *% * *% - *% - *k *% *% * / -
R58 ES *% *% - *% - *% *% *% *% *% *% * *% *% *% - - - *% *% - /
*% *% *% *% *% * *% *% * *% *% * * *% *% *% *%
Modal age - - - - -
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Growth analysis
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Figure3.2: Plot of average distance from the centre to the winter rings for all readers. The boxes represent the median,
upper and lower box boundaries of the interquartile range, whiskers represent the minimummaxdmum values and
the dots represent the outliers.
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3.2.1.2 Advanced readers

Multimodal cases

Table3.12 Summary of statistics; Total number of samples (NSample), a percentage of cases (fish samples) with multiple
modes depending on the approach to weight thgperience of the reader which will be considered when defining the

fish age mode. PercMM _traditional shows the percentage of the total samples for which multiple modes are obtained
when all the readers are equally weighted. PercMM_linear_weight showspé#reentage of the total samples for which
multiple modes are obtained when the weight assigned to the different readers decreases linearly with the experience,
while in the PercMM_negexp the weight applied decreases with a negative exponential shapthavigperience. The
PercMM_multistage shows the percentage of multiple mode cases when a combination of the different methodologies is
used, as explained in the material and methods section

NSample PercMM_traditional PercMM_linear_weight  PercMM_negexp_weilgt PercMM_multistage
167 9% 1% 0% 0%

Summary statistics

Table 3.13: Summary of statistics; Total number of samples (NSample), coefficient of variance (CV), percentage of
agreement (PA) and average percentage error (APE) for all ages and readers

NSanple CVv PA APE
167 41 % 56 % 26 %

In this exchange event, 167 otolith fish individuals were aged. Of those, 9 %when the traditional approach (all readers
equally weighted) is used to define the modeWhen all the otolith samples are considered (bothasidgteiltimodal

cases) the weighted average percentage agreement based on modal ages for all readers is 56 %, with the weighte
average CV of 41 % and APE of 26 %.

Table3.14: Number of age readings per modal age for all advanced readers combined.

Modal age total
0 143
198
352
318
429
99
117
76
44
54
Total 1830

0N O WN PR

©
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Coefficient of Variation (CV)

Table 3.15: Coefficient of Variation (CV, %) table presents the CV per modal age and advanced reader, the CV of all
advanced readers coined per modal age and a weighted mean of the CV per reader.

Modal age R0O4 RO06 R08 R10 R12 R14 R16 R18 R20 R22 R24 all
9 NO ES PT DE NL ES IT NL NO IE ES

0 R R R R R - - - R R R R
1 33 22 85 36 52 29 36 70 33 29 35 90
2 23 31 38 36 28 39 35 65 23 24 43 50
3 28 34 39 34 20 55 24 52 24 24 33 41
4 11 12 20 14 16 25 9 34 18 15 17 23
5 10 35 40 12 24 48 10 28 33 16 31 31
6 21 14 15 22 23 20 18 26 38 19 19 25
7 46 12 8 28 34 15 24 19 63 27 32 33
8 9 10 13 11 12 27 15 10 69 0 22 24
9 6 10 8 5 10 10 9 11 48 9 11 19
Weighted Mean 21 23 35 26 25 36 22 45 28 21 32 41

Percentage of Agreement (PA)

Table 3.16: Percentage agreement (PA, %) alrepresents the PA per modal age and reader, advanced the PA of all

advanced readers combined per modal age and a weighted mean of the PA per reader.
R0O4 R06 R08 R10 R12 R14 R16 R18 R20 R22 R24

Modal age NO ES PT DE NL ES T NL NO I Es @

0 100 100 100 92 100 23 85 69 0 62 31 69
1 83 94 50 72 67 89 61 6 44 89 78 67
2 78 62 53 62 72 62 47 22 66 72 47 59
3 62 48 34 69 66 34 59 38 52 62 32 51
4 62 85 38 72 72 62 87 44 51 79 23 61
5 78 89 0 56 11 11 78 56 44 67 44 48
6 36 64 55 18 55 36 27 30 12 36 27 37
7 14 71 71 14 43 71 14 14 33 14 29 36
8 25 50 50 50 25 25 0 50 50 100 25 41
9 60 40 0 80 40 40 0 60 25 20 20 35
Weighted Mean 66 72 46 64 65 51 59 36 46 67 37 56

Average Percentage Error (APE)

Table3.17: Average Percentage Error (APE, %) table represents the APE per modal age and reader, the APE of all advance

readers combined per modal age and a weighted meathefAPE per reader.
R0O4 R06 R08 R10 RI12 R14 R16 R18 R20 R22 R24

Modal Il
odal age NO ES PT DE NL ES IT NL NO IE ES a

0 R R R R R - - - R R R R
1 24 10 67 31 36 18 34 54 32 18 28 51
2 12 22 25 26 18 25 29 46 20 17 33 32
3 20 26 29 18 16 41 20 40 20 17 28 29
4 11 5 17 9 13 15 4 24 13 6 13 15
5 4 21 22 11 19 31 4 19 27 13 21 18
6 17 8 9 16 15 16 15 21 29 15 15 19
7 36 9 4 23 31 13 20 15 57 18 24 25
8 6 6 10 9 9 19 12 6 60 0 15 15
9 5 8 7 4 7 7 8 9 35 5 7 14
Weighted Mean 15 15 25 18 18 25 18 33 22 13 26 26
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Relative Bias

Table3.18: The relative bias (as the difference between the mean and modal age) per modal age and advanced reader
is presented, as well as the weighted mean relative bias per reader and the relative bias per modal age for all advanced

readers combined.
RO4 RO6 RO8 R10 R12 R14 R16 R18 R20 R22 R24

Modal Il
odal age NO ES PT DE NL ES IT NL NO IE ES a

0 0.00 000 0.00 0.08 000 077 015 054 108 0.38 069 0.34
1 0.17 006 -017 028 011 011 039 322 056 011 022 0.46
2 003 016 0.00 022 -009 009 038 197 028 016 059 0.34
3 038 076 0.03 007 -021 031 041 138 -021 -0.14 164 0.40
4 038 003 -064 015 -033 -013 003 105 -0.03 000 115 0.15
5 0.00 067 -100 -0.44 -033 0.00 000 100 -111 -044 133 -0.03
6 136 -0.09 000 073 -009 045 -118 070 -1.88 -045 1.45 0.09
7 -0.14 -043 000 -057 -18 -057 -18 214 -233 -1.14 029 -0.59
8 1.00 000 -075 075 025 000 -175 0.00 -3.00 0.00 200 -0.14

9 040 -080 -240 -0.20 -0.20 -0.20 -2.60 -0.60 -250 -1.00 120 -0.81
Weighted Mean 030 016 -031 014 -022 011 -007 143 -022 -0.08 101 0.20

Advanced readers

141
131
124
114
104
9
8
74
6
5
44
3
24
14
04

Mean age +/- 2 stdev

0 1 2 3 4 5 6 7 8 9
Modal age
Figure3.3: Age bias plot for advanceeaders. Mean age recordetl2 stdev of each reader and all readers combined are
plotted against modal age. The estimated mean age corresponds to modal age, if the estimated mean age is on the 1:1
equilibrium line (solid line). Relative bias is the agdéedédnce between estimated mean age and modal age.
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Growth analysis
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Figure3.4: Plot of averagalistancefrom the centre to the winter rings for advanced readers. The boxes represent the
mean, upper and lower box boundaries of the interquartile rangeiskérs represent the minimum and maximum values
and the dots represent the outliers.

General Age Error Matrix (AEM)

Table3.19: General Age error matrix (AEM). The modal age is in rows and the age classifications by the advanced readers
in columns.

modal_age 0 1 2 3 4 5 6 7 8 9 10 11 12 13 Total
0 0.69 028 0.03 - - - - - - - - - - - 1.00
1 0.05 067 023 001 0.02 0.02 - 0.01 0.01 o0.01 - 0.01 - - 1.04
2 0.01 0.12 0.59 0.20 0.05 0.01 0.01 0.00 0.01 - - - - 0.00 1.00
3 001 001 019 051 013 008 0.0 003 0.01 0.01 - - - - 1.01
4 0.00 - 0.02 014 061 016 0.04 002 0.00 - - 0.00 - - 0.99
5 - - 0.02 007 025 048 0.08 004 0.01 - 0.01 0.03 - - 0.99
6 - - - 0.03 012 014 037 020 0.06 0.04 0.04 - - - 1.00
7 - - 0.05 0.03 0.12 0.11 0.11 0.36 0.13 0.04 0.01 0.04 0.01 - 1.01
8 - - 0.05 - - 0.02 007 016 041 0.18 0.07 0.02 - 0.02 1.00
9 - - 0.02 - - - 0.09 017 022 0.35 0.13 - 0.02 - 1.00
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AEM by ICES area

Table3.20: Age error matrix (AEM)y ICEB5SAarea

ICErSe/aGSA modal_age 0 1 2 3 4 5 6 7 8 9 10 11 12 13 Total
111 0 055 0.45 - - - - - - - - - - - - 1.00
111 1 0.06 0.61 0.28 - - 0.01 - 0.01 0.01 0.01 - - - - 0.99
111 2 - 0.17 054 021 0.07 0.01 - - - - - - - - 1.00
111 3 0.04 0.04 026 052 0.06 0.07 - 0.02 - - - - - - 1.01
11.1 4 0.05 - - 0.23 059 0.14 - - - - - - - - 1.01
20 0 0.74 025 0.01 - - - - - - - - - - - 1.00
20 1 0.09 0.77 0.09 - - - - - - - - 0.05 - - 1.00
20 2 0.04 020 062 0.09 0.04 - - - - - - - - 0.02 1.01
20 3 - - 0.07 039 011 014 011 0.11 0.05 002 - - - - 1.00
20 4 - - 0.06 0.12 048 0.12 0.12 0.09 - - - - - - 0.99
20 5 - - 0.09 - 0.36 0.45 0.09 - - - - - - - 0.99
20 6 - - - - 0.20 020 0.35 0.20 - 0.05 - - - - 1.00
20 7 - - 009 005 021 014 0.05 033 0.07 0.02 - 0.02 0.02 - 1.00
27.4.a 3 - - 009 0.27 0.18 018 0.09 0.18 - - - - - - 0.99
27.4.a 5 - - 0.09 - - 0.27 0.09 0.09 0.09 - 0.09 0.27 - - 0.99
27.4.a 6 - - - 0.04 0.11 0.12 036 0.19 0.07 0.05 0.07 - - - 1.01
27.4.a 7 - - - - - 0.06 0.18 0.39 0.21 0.06 0.03 0.06 - - 0.99
27.4.a 8 - - 0.05 - - 0.02 0.07 0.16 041 0.18 0.07 0.02 - 0.02 1.00
27.4.a 9 - - 0.03 - - - 0.03 0.18 0.21 0.33 0.18 - 0.03 - 0.99
27.6.a 3 - - 0.09 055 0.09 0.18 - - 0.09 - - - - - 1.00
27.6.a 6 - - - 0.05 0.09 014 041 023 0.09 - - - - - 1.01
27.6.a 9 - - - - - - 0.19 014 024 0.38 0.05 - - - 1.00
27.8.c 0 0.64 0.18 0.18 - - - - - - - - - - - 1.00
27.8.c 1 0.09 064 0.27 - - - - - - - - - - - 1.00
27.8.c 2 - 0.08 069 019 001 0.02 0.01 - - - - - - - 1.00
27.8.c 3 - - 0.17 0.61 0.14 005 0.02 0.02 0.02 - - - - - 1.03
27.8.c 4 - - 0.03 0.22 062 0.08 0.04 0.02 - - - - - - 1.01
27.8.c 5 - - - 0.12 0.27 0.58 - 0.03 - - - - - - 1.00
27.9.a 0 0.64 0.27 0.09 - - - - - - - - - - - 1.00
27.9.a 1 0.01 070 021 001 0.04 0.03 - - - - - - - - 1.00
27.9.a 2 - 0.03 051 028 0.09 001 003 001 0.02 - - - - - 0.98
279.a 3 - - 019 052 019 006 0.02 0.01 - 0.01 - - - - 1.00
27.9.a 4 - - 0.06 021 061 0.12 - - - - - - - - 1.00
27.9.a 5 - - - - 0.18 0.45 0.36 - - - - - - - 0.99

8 3 - - 036 045 0.05 0.09 0.05 - - - - - - - 1.00

8 4 - - 0.00 0.08 063 021 0.05 0.02 0 - - 0 - - 0.99

8 5 - - - 0.09 030 048 0.06 0.06 - - - - - - 0.99
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3.2.2 Sliced otoliths
3.2.2.1 All readers

All samples included

A total of 54 sectioned otolith image samples were provided byigpants of the exchange, from the north Atlantic
ICES areas: 27.4.a and 27.6.a (Table 3.2). The results of the readings showed low precision, with percent agreeme
(PA) of 48% for all readers, a coefficient variation (CV) of 21% (all readers), ardaayegoercent error (APE) of 14%.

Multimodal cases

Table3.20: Total number of samples (NSample) and percentage of cases (fish samples) with multiple modes depending
on the approach to weight the experience of the reader which will be considered whenidgfthe fish age mode.
PercMM_traditional shows the percentage of the total samples for which multiple modes are obtained when all the
readers are equally weighted. PercMM_linear_weight shows the percentage of the total samples for which multiple
modes ae obtained when the weight assigned to the different readers decreases linearly with the experience, while in
the PercMM_negexp the weight applied decreases with a negative exponential shape with the experience. The
PercMM_multistage shows the percentagéroultiple mode cases when a combination of the different methodologies is
used, as explained in the material and methods section

NSample  PercMM_traditional PercMM_linear_weight  PercMM_negexp_weight PercMM_multistage
54 2% 2% 0% 0%

List of multimodhcases

Table 3.21: List of cases for which multiple modes where obtained when all readers are considered. The column
NModes_trad shows the number of multiple modes for each SamplelD when all readers are given the same expertise
weight.

NModes_trad SampleD
2 274A_38304_025slice
2 274A_38309_015slice
2 274A_86650_002slice
2 274A_86650_003slice

Summary statistics

Table 3.22: Summary of statistics; Total number of samples (NSample), coefficient of variance (CV), percentage of
agreement (PA) and averagercentage error (APE) for all ages and readers

NSample CV PA APE
54 21 % 48 % 14 %

In this exchange event, 54 otolith fish individuals were aged. Of those, 2 %when the traditional approach (all readers
equally weighted) is used to define the mode. Wiadirthe otolith samples are considered (both single and multimodal
cases) the weighted average percentage agreement based on modal ages for all readers is 48 %, with the weighte
average CV of 21 % and APE of 14 %.

19



Coefficient of Variation (CV)

Table3.23: Coefficient of Variation (CV, %) table presents the CV per modal age and reader, the CV of all readers
combined per modal age and a weighted mean of the CV per reader

Modalage 2 @ £ B 2 @ £ 2 2 w @ @ £ £ £ & @ &8 & u e

S 8 88 g9 § 3 ¢ 8 8§ ¥ ¥ ¥ 8 8§ & @ I ¢ 2 83 8 _

[hd [hd e (hd [hd o e hd o e [hd [hd v o [hd v o [ [hd [hd e [

4 0 17 46 11 29 18 16 29 12 29 43 45 0 18 12 11 20 20 13 18 0 35

5 9 10 26 10 10 16 12 0 10 0 12 7 9 10 14 9 16 9 13 0 9 17

6 6 19 17 9 12 6 11 9 8 6 13 24 0 13 19 8 18 12 9 13 0 19

7 10 6 17 9 6 7 20 17 6 14 11 53 14 17 7 9 12 6 14 0 8 22

8 12 11 12 15 10 7 10 12 20 12 6 28 7 14 22 6 0 10 23 12 7 22
9 8 5 10 5 0 6 20 6 7 4 9 23 8 11 13 8 14 6 10 9 13 18
10 3 5 12 3 5 13 19 8 7 3 7 15 11 5 15 6 5 5 10 10 4 18
11 - - - - - - - - - - - - - - - - - - - 24
12 6 11 7 0 11 30 13 6 11 0 6 5 0 13 6 20 11 0 24 0 12 20

13 - - - - - - - - - - - - - - - - - - - - - -
14 10 9 12 5 0 5 20 10 9 5 9 11 5 11 10 11 14 10 11 5 5 20
15 0 0 5 4 4 11 14 11 0 4 4 6 4 11 31 14 - 4 11 20 31 21
Weighted Mean 6 9 17 7 8 10 16 10 9 8 12 24 7 12 15 9 12 9 13 9 8 21

Percentage of Agreement (PA)

The percentage agreement per reader per modal age tells how large part of the readings that are equal to the modal
age. The weighted mean including at the bottom of thkle is weighted according to number of age readings.

Table3.24: Percentage agreement (PA) table represents the PA per modal age and reader, the PA of all readers combined
per modal age and a weighted mean of the PA per reader.

Modal R0O4 RO6 RB R10 R12 R14 R16 R18 R20 R22 R24 R28 R30 R32 R38 R40 R44 R46 R48 R50 R56 tot
age NO ES PT DE NL ES IT NL  NO IE ES ES IT IT IT GR ES DE GR IE IT al

4 100 40 40 80 80 60 40 80 40 80 40 20 100 60 60 80 0 80 75 60 100 63
5 80 60 20 60 60 40 0 100 60 100 20 0 80 60 60 80 60 80 33 100 80 59
6 88 38 38 75 75 88 0 75 50 88 25 25 100 75 62 75 25 38 25 50 100 58
7 60 80 40 40 80 80 0 40 80 20 40 20 20 40 80 40 33 80 0 100 60 50
8 80 40 60 20 60 40 0 60 0 20 40 20 60 40 40 80 0 40 0 40 60 38
9 80 80 60 80 100 60 0 70 30 90 20 20 20 30 20 10 33 70 0 40 25 45
10 88 62 25 88 75 25 0 38 25 88 12 12 62 25 25 50 38 75 0 50 88 45
11 100 0 0 0 0 0 0 0 0 100 0 0 100 0 100 0 100 0 0 0 0 24
12 50 50 0 100 50 0 0 50 50 100 50 0 0 50 50 50 50 100 0 0 0 38
13 - - - - - - - - - - - - - - - - - - - - - -
14 0 50 0 50 100 50 0 0 50 50 50 0 50 50 0 50 50 0 0 0 50 31
15 100 100 0 67 67 33 0 33 0 67 33 33 0 33 33 0 100 33 0 0 0 33
Weighted 80 59 35 67 76 52 4 59 37 74 28 17 56 44 44 50 33 61 12 50 63 48

Mean
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Average Percentage Error (APE)

Table3.25: Average Percentage Error (AP table represents the APE per modal age and reader, the APE of all advanced
readers combined per modal age and a weighted mean of the APE per reader.

S ¢ 8 8 2 2k 2 2w @ 2 e &2 85 w e
Modal age S © @ o o ¥ ©© N ¥ ©® O o ©o O ¥ © ©o 9O ©
2 2 g 2 E g 2 g 8 ¢ g2 g 2T I E B & o=
Z 0 13 39 8 21 10 14 21 10 21 30 32 0 10 11 8 15 15 10 10 0 23
5 6 9 20 9 9 12 8 0 9 0 7 6 7 9 8 6 13 6 10 0 7 13
6 4 11 13 4 9 4 10 4 8 4 7 19 0 10 13 7 15 10 7 8 0 12
7 6 4 13 8 4 5 15 13 4 11 8 37 11 13 5 8 8 4 8 0 7 13
8 8 9 10 12 8 6 9 10 13 9 6 19 6 11 15 4 0 8 20 9 6 14
9 6 3 9 4 0 6 13 5 5 2 6 15 5 7 10 6 11 4 6 7 10 12
10 2 5 9 2 4 11 16 7 5 2 5 11 8 4 11 5 4 2 9 7 2 12
11 o o 0 o0 o0 O O O O O O O O O O O O O 0o o0 o0 18
12 4 8 5 0 8 21 9 4 8 0 4 4 0 9 4 14 8 0 17 0 8 14
14 7 7 8 3 0 4 14 7 7 3 7 8 4 8 7 8 10 7 8 3 4 13
15 O o 4 3 3 8 10 8 0 3 3 4 3 8 24 10 0 3 8 15 24 17
Weighted . 13 5 s g 12 7 7 5 8 17 5 8 11 7 9 6 9 6 6 14
Mean
Relative bias

The relative bias is the difference between the mean age (per modal age per reader) and modal age. As for the previou:
tables, a combined bias for all readers and weighted means are calculated.

Table3.26: The relative bia (as the difference between the mean and modal age) per modal age and reader is presented,
as well as the weighted mean relative bias per reader and the relative bias per modal age for all readers combined.

Modal
age

R04 NO
RO6 ES
RO8 PT
R10 DE
R12 NL
R14ES
R16 IT
R18 NL
R20 NO
R22 IE
R24 ES
R28 ES
R30IT
R321T
R38IT
R40 GR
R44 ES
R46 DE
R48 GR
R50 IE
R56 IT

4 000 080 140 020 060 000 -060 060 060 060 180 440 000 000 040 020 250 040 -025 000 0.00 0.65
5 020 040 100 040 040 020 -120 000 040 000 100 260 -020 040 000 020 060 020 -0.67 0.00 -0.20 0.27
6 012 100 025 000 038 -012 -138 000 050 012 100 288 000 -038 038 -025 162 038 -075 0.00 000 0.27
7 000 020 -040 -060 020 -020 -280 -040 020 -040 080 18 -040 -1.00 -020 -060 1.00 020 -200 0.00 -0.40 -0.24
8 -040 100 -060 -0.60 060 -060 -260 -060 080 -040 060 380 -040 -100 080 -020 100 020 -320 -0.80 -0.40 -0.14
9 -030 020 -060 -020 000 -040 -370 -030 0% -010 110 200 -100 -090 -060 -120 056 010 -310 -0.20 -1.25 -0.43
10 012 038 -125 012 025 -050 -450 -0.12 100 012 062 288 -062 -0.75 012 -050 062 000 -462 -038 -012 -0.34
11 000 200 -1.00 -1.00 300 6.00 -400 -200 1.00 000 400 400 000 -100 000 200 0.0 -200 -600 -1.00 200 0.29
12 050 100 -150 0.00 100 200 -650 -050 100 000 050 150 -1.00 -1.00 -050 ~-1.50 1.00 000 -6.00 1.00 0.00 -0.43

14 0.00 1.00 -200 050 000 -050 -7.00 0.00 1.00 050 100 450 -050 -1.00 0.00 -100 150 ©0.00 -750 150 -0.50 -0.40
15 0.00 000 -233 -033 033 -167 -800 -1.33 100 033 067 100 -167 -167 -400 -433 000 -067 -850 -200 -4.67 -1.80

weshied 02 057 041 -0.09 037 -015 -324 -024 0.72 0.04 1.00 274 -052 -067 -019 -0.67 1.02 0.09 -3.06 -0.20 -0.56 -0.16

Mean

21



All readers

Mean age +/- 2
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Figure3.5: Age bias plot for all readers. Mean age recordeistdev of each reader and all readers combined are plotted
against modaage. The estimated mean age corresponds to modal age, if the estimated mean age is on the 1:1 equilibrium

line (solid line). Relative bias is the age difference between estimated mean age and modal age.

Growth analysis

Reader
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Figure3.6: Plot of average distece from the centre to the winter rings for all readers. The boxes represent the median, upper

and lower box boundaries of the interquartile range, whiskers represent the minimum and maximum values and the dots
represent the outliers.
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Inter-reader bias tet

Table3.27: Inter reader bias test. The Inteeader bias test gives probability of bias between readers and with modal
age.- = no sign of bias (p>0.05), * = possibility of bias (0.01<p<0.05), * * = certainty of bias (p<0.01), / = diagonal of the
table (no bias)

2 @2 K B8 2 2 £ 2 2 w 2 @ £ = = & 82 8 F5 w =
Comparison © © o o~ < © © o N < © o N © o < © © o ©
=) =) o = - - = b N N q N 1%} ™ %) < < < < Irs) Ire)

x [n'd x [a g n g x [a'd n g [a g a4 x x a g x [a'd @ a4 @ [a g @ @

Ro4 NO / *% - *% - - *% - *% *% *% *% * - *% * *% *% *% *% *
ROG ES *% / *% * * *% *% *% - - - *% *%k *% * *% - - *% *% *%
R08 PT - *% / *% *% *% *% *% *% - *% *% *% * * *% *% - *% * *%
R10 DE *k * *% / _ * *% _ *k _ *k *% _ - *% _ *k *k *% *% _
R12 NL _ * *k - / *% *% * _ _ _ *% *k *% _ *% - *k *% _ *k
R14 ES - *% *% * *% / *% *% *% *% *% *% * * * - *% - *% *% -
R16 IT *% *% *% *% *% *% / *% *% *% *% *% *%k *% *% *% *% *%k - *% *%
R18 NL _ *k *% - * *% *% / *k _ *k *% _ - * _ *k _ *% *% *
R20 NO *% - K% *% - *% *% *% / *% *% *% *% *% *% *% *% - *% *% *%
R22 IE *% _ _ - _ *% *% _ *% / *% *% *k * *% _ *% *k *% *% _
R24 ES *% - *% *% - *% *% *% *% *% / *% *% *% *% *% *% *% *% *% *%
R28 ES *% *% *% *% *% *% *% *% *% *% *% / *%k *% *% *% *% *%k *% *% *%
R30 IT * *% *% - *% * *% - *% *% *% *% / *% - *% *% *% *% - *
R32IT _ *k * - *k * *% _ *% * *% *% *k / _ *% *% _ *% _ *k
R38IT ok * * *k _ * *k * ok *% *k *% _ _ / _ *k _ *k * _
R40 GR * *% *k _ *% _ *k _ ok _ *k *% *% *k ~ / *k *% *k ~ *%
R44 ES *% - *% *% - *% *% *% *% *% *% *% *%k *% *% *% / *%k *% *% *%
R46 DE *k _ _ *% *k _ *k _ _ *k *% *% *k - _ *% *k / *k _ _
R48 GR *% *% K% *% *% *% - *% *% *% *% *% *% *% *% *% *% *% / *% *%
R50 |IE ok *% * *k _ ok *k *k ok *% *k *% _ _ * _ *k _ *k / _
R56 IT * *% *k _ *% _ *k * ok _ *k *% * *k ~ *k *k _ *k ~ /
Modal age *% *% - *% *% - *% - ** *% *% *% *%k *% *% *% *% *% *% *% *
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3.2.2.2Advanced readers
All samples included

A total of 54 sectioned otolith image samples were provided by participants of the exchange, from the north Atlantic
ICES areas: 27.4.a and 27.6.a (Table 3.2). The resultsrefttings showed low precision, with percent agreement
(PA) of 55% for advanced, a coefficient variation (CV) of 18%, and an average percent error (APE) of 11%.

Multimodal cases

Table3.28: Summary of statistics; Total number of samples (NSample), a pexge of cases (fish samples) with multiple
modes depending on the approach to weight the experience of the reader which will be considered when defining the
fish age mode. PercMM _traditional shows the percentage of the total samples for which multiplesrareé obtained

when all the readers are equally weighted. PercMM _linear_weight shows the percentage of the total samples for which
multiple modes are obtained when the weight assigned to the different readers decreases linearly with the experience,
while in the PercMM_negexp the weight applied decreases with a negative exponential shape with the experience. The
PercMM_multistage shows the percentage of multiple mode cases when a combination of the different methodologies is
used, as explained in the matafiand methods section

NSample  PercMM_traditional PercMM_linear_weight  PercMM_negexp_weight PercMM_multistage
54 7% 0% 0% 0%

Summary statistics

Table 3.29: Summary of statistics; Total number of samples (NSample), coefficient of variance (CVntapgecef
agreement (PA) and average percentage error (APE) for all ages and readers

NSample CVv PA APE
54 18 % 55 % 11 %

In this exchange event, 54 otolith fish individuals were aged. Of those, 7 %when the traditional approach (all readers
equally weighed) is used to define the mode. When all the otolith samples are considered (both single and multimodal
cases) the weighted average percentage agreement based on modal ages for all readers is 55 %, with the weighte
average CV of 18 % and APE of 11 %.

Codficient of Variation (CV)

Table 3.30: Coefficient of Variation (CV, %) table presents the CV per modal age and advanced reader, the CV of all
advanced readers combined per modal age and a weighted mean of the CV per reader.

Modal age RO4ANO RO6ES RO8PT RI1I0ODE R12NL RI14ES R16IT R18NL R20NO R22IE R24ES al

4 0 13 54 12 0 20 16 0 13 0 20 22
5 0 0 37 11 0 12 16 0 11 0 10 16
6 8 22 12 7 11 12 12 15 10 10 13 17
7 20 17 16 17 15 18 22 12 25 8 14 22
8 0 0 8 8 0 0 11 8 7 8 7 13
9 8 4 10 5 0 6 19 6 8 3 9 15
10 3 10 12 0 13 28 17 8 8 3 16 19
11 - - - - - - - - - - - 22
12 - - - - - - - - - - - 19
13 -

14 0 9 0 11 0 19 0 6 0 11 5 20
15 0 3 4 3 5 10 13 10 0 3 3 17

Weighted Mean

(o]

11 15 7 6 14 16 8 10 5 12 18
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Percentage of Agreement (PA)

Table3.31: Percentage agreement (PA, %) table represents the PA per modal age and reader, advanced the PA of all

advaned readers combined per modal age and a weighted mean of the PA per reader.
RO4 RO6 RO8 R10 R12 R14 R16 R18 R20 R22 R24

Modal age NO ES PT DE NL ES T NL NO IE gs 0@
7 100 50 50 75 100 50 50 100 50 100 50 70
5 100 100 33 67 100 67 0O 100 67 100 33 70
6 80 50 50 80 80 80 0 60 60 70 30 58
7 43 71 43 43 71 57 0 57 71 57 43 51
8 100 100 67 33 100 0O 0 67 33 67 33 55
9 73 8 55 8 100 55 0 64 36 91 27 60
10 88 50 38 100 62 12 0 3 25 88 12 47
11 100 0 0 100 0 0 0 0 100 100 100 45
12 100 100 0 100 100 O 0 0 100 100 100 64
13 ; ; ; ; ; - . . ; ; ; ;
14 0 50 0 50 100 0 0 0O 100 50 50 36
15 100 75 0 75 50 25 0 50 0 75 25 43
Weighted Mean 78 67 41 74 81 44 4 57 48 80 33 55

Average Percentage Error (APE)

Table3.32: Average Percentage Error (APE, %) table represents the APE per modal age and reader, the APE of all

advanced readers combined per modal age and a teidg mean of the APE per reader.
RO4 RO6 RO8 R10 R12 R14 R16 RI18 R20 R22 R24

Modal age NO ES PT DE N ES T N No E es A
4 0 11 40 9 0 2 14 0 11 0 6 13
5 0 0 27 8 0 10 12 0 8 0 8 8
6 3 16 9 6 8 6 11 9 8 6 9 10
7 15 11 11 12 11 13 18 10 15 7 11 15
8 0 0 6 6 0 0 8 6 5 6 5 10
9 6 3 8 3 0 6 13 5 6 2 5 10
10 2 7 8 0 9 19 12 7 6 2 9 11
11 0 0 0 0 0 0 0 0 0 0 0 15
12 0 0 0 0 0 0 0 0 0 0 0 12
13 ; ; ; ; ; - - ; ; ;
14 0 7 0 8 0 13 0 4 0 8 4 14
15 0 3 3 3 3 7 10 7 0 2 2 12
Weighted Mean 4 7 11 5 4 9 12 6 7 4 8 11

Relative Bias

Table3.33: The relative bias (as the difference between the mean and mada) per modal age and advanced reader

is presented, as well as the weighted mean relative bias per reader and the relative bias per modal age for all advanced
readers combined.

RO4 RO6 RO8 R10 R12 R14 R16 R18 R20 R22 R24
NO ES PT DE NL ES IT NL NO IE ES
4 000 050 1.00 025 000 000 -050 000 050 000 075 023
5 0.00 0.00 067 033 000 -033 -1.33 000 033 000 067 003
6 000 110 010 -020 030 010 -1.50 -010 020 -0.10 100 0.08
7
8
9

Modal age all

-057 029 -0.14 -08 057 -071 -28 -05 029 -043 100 -0.36
0.00 0.00 -033 -067 000 -100 -267 -033 067 -033 067 -0.36
-0.36 018 -0.64 -018 000 -045 -364 -036 082 -009 100 -0.34

10 0.12 0.75 -1.00 0.00 075 038 -412 012 112 0.12 112 -0.08
11 0.00 -100 -300 000 -100 -1.00 -7.00 -2.00 0.00 0.00 0.00 -1.36
12 0.00 0.00 -2.00 0.00 0.00 -1.00 -7.00 -1.00 0.00 0.00 0.00 -1.00
13 - - - - - - - - - - - -
14 -1.00 1.00 -3.00 -1.00 0.00 1.00 -800 -150 0.00 -100 -0.50 -1.27
15 0.00 -025 -225 -025 000 -150 -7.75 -1.00 1.00 0.25 0.75 -1.00
Weighted Mean -0.17 043 -056 -024 022 -030 -339 -039 057 -011 085 -0.28
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Advanced readers
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Figure3.7: Age bias plot for advanced readers. Mean age recortidstdev of each reader and all readers combined are
plotted against mdal age. The estimated mean age corresponds to modal age, if the estimated mean age is on the 1:1
equilibrium line (solid line). Relative bias is the age difference between estimated mean age and modal age.

Growth analysis
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Figure3.8: Plot of average idtance from the centre to the winter rings for all readers. The boxes represent the median, upper

and lower box boundaries of the interquartile range, whiskers represent the minimum and maximum values and the dots
represent the outliers.
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General Age Eor Matrix (AEM)

Table3.34: General Age error matrix (AEM). The modal age is in rows and the age classifications by the advanced
readers in columns.

modal_age 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total
4 0.09 0.70 0.16 0.02 - - 0.02 - - - - - - - - 0.99
5 0.03 0.12 0.70 0.12 - 0.03 - - - - - - - - - 1.00
6 - 0.05 015 058 015 0.04 0.01 0.02 - - - - - - - 1.00
7 0.03 0.06 008 018 051 0.08 0.01 0.04 0.01 - - - - - - 1.00
8 - - 0.06 0.03 024 055 0.12 - - - - - - - - 1.00
9 - 0.01 0.06 0.02 0.02 015 0.60 0.11 0.02 0.01 - - - - - 1.00
10 - 001 0.01 0.05 0.03 0.03 010 047 0.22 0.03 0.01 0.01 0.01 - 0.01 0.99
11 - 0.09 - - - 0.09 0.09 0.27 0.45 - - - - - - 0.99
12 - - 0.09 - - - - 0.09 0.18 0.64 - - - - - 1.00
14 - - - 0.09 - - - - 0.09 0.14 0.23 0.36 - 0.05 0.05 1.01
15 - - - 0.02 0.02 0.05 - - - 0.07 0.09 0.11 0.43 0.20 - 0.99

AEM by ICES area

Table3.35: Age error matrix (AEM) for ICESSAarea.

ICES/GSA modal_age 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Total
area
27.4.a 4 0.05 0.68 0.18 0.05 - - 0.05 - - - - - - - - 1.01
27.4.a 5 0.09 - 0.55 0.27 - 0.09 - - - - - - - - - 1.00
27.4.a 6 - 0.09 036 036 0.18 - - - - - - - - - - 0.99
27.4.a 7 0.03 0.09 0.09 012 039 012 0.03 0.09 0.03 - - - - - - 0.99
27.4.a 8 - - 0.09 - 0.27 055 0.09 - - - - - - - - 1.00
27.4.a 10 - 0.02 0.02 0.05 0.02 0.02 012 048 0.20 0.03 0.02 0.02 0.02 - 0.02 1.04
27.4.a 11 - 0.09 - - - 0.09 0.09 0.27 0.45 - - - - - - 0.99
27.4.a 14 - - - 0.09 - - - - 0.09 0.14 0.23 0.36 - 0.05 0.05 1.01
27.4.a 15 - - - 0.09 - - - - - - 0.09 0.18 0.36 0.27 - 0.99
27.6.a 4 0.14 073 0.14 - - - - - - - - - - - - 1.01
27.6.a 5 - 0.18 0.77 0.05 - - - - - - - - - - - 1.00
27.6.a 6 - 0.04 013 061 015 0.04 001 0.02 - - - - - - - 1.00
27.6.a 7 0.02 0.05 0.07 023 059 0.05 - - - - - - - - - 1.01
27.6.a 8 - - - 0.09 018 055 0.18 - - - - - - - - 1.00
27.6.a 9 - 0.01 0.06 0.02 002 015 060 0.11 0.02 0.01 - - - - - 1.00
27.6.a 10 - - - 0.05 0.09 0.09 005 041 0.27 0.05 - - - - - 1.01
27.6.a 12 - - 0.09 - - - - 0.09 0.18 0.64 - - - - - 1.00
27.6.a 15 - - - - 0.03 0.06 - - - 0.09 0.09 0.09 0.45 0.18 - 0.99
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3.3 Trachurus mediterraneus (Event-ID 2927)

3.3.1 All readers

I G2a4GrKt 2F mno 202fA0K&AQ AYlF3ISa ¢gSNBE LINPOGARSR o0& LI\
them corresponding to whole otoliths. The results of the readings showed limited precision, with percent agreement
(PA) of 55.0% for all readers, a coefficient of variation (CV) of 42.0% (all readers), and an average percent error (AP
of 31.0%. An AQZere was assigned to 5.4% of the annotations.

Multimodal cases

Table3.36: Total number of samples (NSample) and percentage of cases (fish samples) with multiple modes depending
on the approach to weight the experience of the reader which will be consilevhen defining the fish age mode.
PercMM_traditional shows the percentage of the total samples for which multiple modes are obtained when all the
readers are equally weighted. PercMM_linear_weight shows the percentage of the total samples for whichlemultip
modes are obtained when the weight assigned to the different readers decreases linearly with the experience, while in
the PercMM_negexp the weight applied decreases with a negative exponential shape with the experience. The
PercMM_multistage shows thegpcentage of multiple mode cases when a combination of the different methodologies is
used, as explained in the material and methods section

NSample PercMM_traditional PercMM_linear_weight PercMM_negexp_weight  PercMM_multistage
103 9 % 1% 0% 0%

Listof multimodal cases

Table 3.37: List of cases for which multiple modes were obtained when all readers are considered. The column
NModes_trad shows the number of multiple modes for each FishlD or SamplelD when all readers are given the same
expertise weight

SamplelD NModes_trad
none zero

Summary statistics

Table 3.38: Summary of statisticsTotal number of samples (NSample), coefficient of variance (CV), percentage of
agreement (PA) and average percentage error (APE) for all ages and readers

NSample Ccv PA APE
103 42 % 55 % 31%

In this exchange event, 103 otolith fish individuals were aged. Of those, 9 %when the traditional approach (all readers
equally weighted) is used to define the mode. The percentage of multiple mode cases is reduced to 0 %l Wvhen a
otolith samples are considered (both single and multimodal cases) the weighted average percentage agreement basec
on modal ages for all readers is 55 %, with the weighted average CV of 42 % and APE of 31 %.

28



Coefficient of Variation (CV)

Table3.39: Coefficient of Variation (G\%9 table presents the CV per modal age and reader, the CV of all readers combined
per modal age and a weighted mean of the CV per reader

Modal R0O4 RO8 R10 R16 R18 R20 R22 R26 R28 R30 R38 R42 R50 R54 R58 all

age IT IT IT NO ES PT IT NL GR ES ES GR IT ES ES
0 R - - R R R R R - - - R R R R -
1 46 28 36 69 55 76 27 73 36 70 52 25 36 0 54 59
2 30 36 38 34 26 35 34 30 24 77 36 18 20 27 51 44
3 26 22 45 39 37 43 26 26 41 48 30 10 25 23 28 37
4 13 35 35 16 43 20 20 45 18 58 0 16 47 0 29 32
5 0 9 9 19 14 22 14 - 14 19 17 47 8 25 18 22
6 8 10 0 10 28 0 18 - 9 12 39 16 0 - 0 21
7 0 - 28 11 11 0 13 - 0 0 28 0 0 - 24 24
8 - - - - - - - - - - - - - - - 18

Weighted
Mean

28 27 36 40 35 42 32 41 29 57 35 19 24 18 39 42

Percentage of Agreement (PA)

The percentage agreement per reader per modal age tells how large part of the readings that are equal to the modal
age. The weightethean including at the bottom of the table is weighted according to number of age readings.

Table 3.40: Percentage agreement (PA9 table represents the PA per modal age and reader, the PA of all readers
combined per modal age and a weighted mean of tihegd®r reader.
Modal RO4 RO8 R10 R16 R18 R20 R22 R26 R28 R30 R38 R42 R50 R54 R58 total

age IT IT IT NO ES PT IT NL GR ES ES GR IT ES ES
0 93 64 79 100 93 93 21 62 71 64 64 71 71 86 93 75

1 42 93 74 53 74 56 5 75 58 68 71 5 71 100 69 60
2 39 61 63 48 75 58 8 50 79 18 53 26 82 70 64 53
3 48 56 27 35 50 55 23 65 48 21 53 92 50 21 57 47
4 67 33 33 25 25 50 50 33 25 0 100 50 0 100 50 40
5 100 80 80 67 57 43 50 100 29 29 33 0 83 0 57 51
6 75 67 0 50 50 100 50 - 75 25 33 0 100 0 0 48
7 100 0 0 50 50 0 0 - 100 100 0 0 100 0 50 42
8 100 100 100 0 0 0 0 - 100 100 100 0 0 - 0 46

Weighted 57 66 57 54 66 60 18 62 62 37 57 41 68 65 63 55

Mean

Average Percentage Error (APE)

Table3.41: Average Percentage Error (AP# table represents the APE per modal age and reader, the APE of all advanced
readers combined per modal age and a weighted mean of the APE pdere

Modal R0O4 R08 R10 R16 R18 R20 R22 R26 R28 R30 R38 R42 R50 R54 R58

age IT IT T NO ES PT IT NL GR ES ES GR IT es Es
0 B - - - - B B B R - - - - B B R
1 40 13 31 54 32 56 23 50 34 63 31 21 32 0 33 46
2 25 26 27 28 17 27 21 27 14 56 27 15 12 24 34 31
3 20 16 36 29 24 28 21 16 28 39 20 3 20 16 21 25
4 0 26 26 10 30 16 12 33 14 47 0 14 33 0 23 25
5 0 6 7 2 10 16 12 0 12 16 14 29 5 19 15 15
6 6 8 0 9 20 0 14 - 7 7 29 14 0 0 0 16
7 0 0 20 8 8 0 9 - 0 0 20 0 0 0 17 17
8 0 0 0 0 0 0 0 - 0 0 0 0 0 - 0 13

Wegned 53 18 28 30 22 30 26 29 21 45 23 13 18 14 26 31

Mean
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Relative bias

The relative bias is the difference betwedretmean age (per modal age per reader) and modal age. As for the previous
tables, a combined bias for all readers and weighted means are calculated.

Table3.42: The relative bias (as the difference between the mean and modal age) per modal age and seasented,
as well as the weighted mean relative bias per reader and the relative bias per modal age for all readers combined.

R0O4 RO08 R10 R16 R18 R20 R22 R26 R28 R30 R38 R42 R50 R54 R58

Modalage T T NO ES PT T N GR ES ES GR IT ES Es &
0 014 050 021 000 007 007 143 075 036 036 057 057 050 014 007 038
1 053 -0.07 026 026 -005 -0.11 158 050 042 -032 006 126 029 000 006 0.31
2 071 022 -019 026 -011 -019 181 072 -007 -068 021 078 009 -030 028 024
3 078 011 032 075 004 -020 141 009 017 -112 005 000 -017 -084 022 0.6
4 033 033 033 100 1.00 075 000 067 125 075 000 -050 -1.00 000 -0.75 0.28
5 000 020 -020 017 -014 -0.14 067 000 043 071 -033 214 017 -033 -057 -0.10
6 025 -0.33 -1.00 -050 -1.00 000 -075 - -025 1.00 -0.67 250 000 -2.00 -1.00 -
7 000 -1.00 200 -050 -0.50 -1.00 -1.50 - 000 000 050 -400 000 -400 -1.00 -
8 000 000 000 -1.00 -1.00 -200 -1.00 - 000 000 000 -400 -1.00 -  -3.00 -
W&'gg;ed 053 016 -011 029 -005 -013 128 045 022 -034 013 014 008 -034 -001 021

All readers

5—
4..
34

Mean age +/- 2 stdev
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Figure3.9: Age bias plot for all readers. Mean age recordsgtistdev of each reader and all readers combined are plotted
against modal age. Theseémated mean age corresponds to modal age, if the estimated mean age is on the 1:1 equilibrium
line (solid line). Relative bias is the age difference between estimated mean age and modal age.
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Inter-reader bias test

Table 3.43: Inter reader bias test. fe Interreader bias test gives probability of bias between readers and with modal
age.- = no sign of bias (p>0.05), * = possibility of bias (0.01<p<0.05), * * = certainty of bias (p<0.01) , / = diagonal of the
table (no bias)

R0O4 RO08 R10 R16 R18 R20 R22 R26 R28 R30 R38 R42 R50 R54 R58

Comparison
par mT JT T NO ES PT IT N GR ES ES GR IT ES ES
R04 IT / * * * *% *% *% * * *% - *% - *% -
ROS IT * / *% *k *k _ *k - *% _ *% *k *k *k _
R10IT * *% / * *% *% *% _ *k ~ * - *% _ *k
R16 NO * *k * / - _ *k *k *k _ *% *k *k _ _
R18 ES *% *% *% - / *k *k - - - - - * - *k
R20 PT *% - *% _ *k / *k - * *% _ _ * *k *k
R22 IT *% ** ** *% *% *% / *% *% ** ** *% *% *% *%
R26 NL * _ _ *% - _ *% / * *% *% *% - *k *
R28 GR * *k *k *% - * *k * / _ *% - *k *k _
R30 ES *k _ _ - - *k *k *k _ / _ * - *k _
R38 ES _ *% * *k _ _ *k *% *% _ / *k *k * *k
R42 GR ok *% _ *% - _ *% *k _ * *% / - *k *
R50 IT _ *k *k *% * * *k _ *k _ *% - / *k _
R54 ES *k *k _ - - *k *k *k *k *% * *k *k / _
R58 ES - - *k - *k *k *k * - - *k * - - /
Modal age *% *% *% _ *k *k *k - *% _ *% _ *k * *k
Growth analysis
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Figure3.10: Plot of average distance from the centre to the winter rings for all readers. The boxes represent the median,
upper and lower box boundaries of the interquartile range, skars represent the minimum and maximum values and
the dots represent the outliers.
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3.3.2 Advanced reader

Table3.44: Number of age readings per modal age for the advanced reader.

Modal age total
0 14

1 9

2 21

3 23

4 15

5 9

6 3

7 4

8 1
Total 99

Sirce only one advanced reader dwachurus mediterraneugarticipated in the Exchange, wid not include the
precision analysis buhe Growth analysis resultese shown inFigure3.11

Growth analysis

N
1

w
L

Reader
RO4 IT

Distance from center (mm)
N

—
I

1 2 3 4 5 6 7 8
Annulus

Figure3.11: Plot of average distance from the centte the winter rings for advanced readers. The boxes represent the
mean, upper and lower box boundaries of the interquartile range, whiskers represent the minimum and maximum values
and the dots represent the outliers.
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3.4 Trachurus picturatus (Event-ID 2928)

3.4.1 All readers

The results obtained foll. picturatuscorrespond to all readers (all with basic expertise for the species) and the
interpretation of the age was made on whole otoliths. G241 f 2F ym 202ft AGKAQ AYIl 38
from the Ligirian and North Tyrrhenian Sea in the Mediterranean Sea (GSA 9) and from Azores grounds in the Eas
Atlantic Ocean (ICES 27.10.a.2). The results of the readings showed limited precision, with percent agreement (PA)
50.0% for all readers (all of them Wibasic expertise), a coefficient of variation (CV) of 39.0% (all readers), and an
average percent error (APE) of 29.0%. A total of 14.4% of the annotations received an AQ3 score

Multimodal cases

Table3.45: Total number of samples (NSample) and percertaf cases (fish samples) with multiple modes depending

on the approach to weight the experience of the reader which will be considered when defining the fish age mode.
PercMM _traditional shows the percentage of the total samples for which multiple modesohtained when all the
readers are equally weighted. PercMM_linear_weight shows the percentage of the total samples for which multiple
modes are obtained when the weight assigned to the different readers decreases linearly with the experience, while in
the PercMM_negexp the weight applied decreases with a negative exponential shape with the experience. The
PercMM_multistage shows the percentage of multiple mode cases when a combination of the different methodologies is
used, as explained in the materiahéh methods section

NSample  PercMM_traditional PercMM_linear_weight PercMM_negexp_weight PercMM_multistage
81 14 % 1% 0% 0%

List of multimodal cases

Table 3.46: List of cases for which multiple modes were obtained when all readers are considered.oluranc
NModes_trad shows the number of multiple modes fach SamplelD wheall readers are given the same expertise
weight.

NModes_trad SamplelD
2 GSA9_TP_WHOLE_07
GSA9_TP_WHOLE_08
GSA9_TP_WHOLE_20
GSA9_TP_WHOLE_28
GSA9_TP_WHOLE_29
TRAPICLS_01
TRAPIC_1S_06
TRAPIC_1S_08
TRAPIC_1S_14
TRAPIC_2S_01
TRAPIC_2S_15

W WNWNNNNDNDN
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Summary statistics

Table 3.47: Summary of statisticsTotal number of samples (NSample), coefficient of variance (CV), percentage of
agreement (PA) and average pertage error (APE) for all ages and readers

NSample CV PA APE
81 39 % 50 % 29 %

In this exchange event, 81 otolifish individuals were aged. Of those, 14#ten the traditional approach (all readers
equally weighted) is used to define the mode. The petage of multiple mode cases is reduced to 0 %. When all the
otolith samples are considered (both single and multimodal caesjveighted average percentage agreement based
on modal ages for all readers is 50%, with the weighted average CV of 39% anf?8RE

Coefficient of Variation (CV)

Table3.48: Coefficient of Variation (G\9 table presents the CV per modal age and reader, the CV of all readers combined
per modal age and a weighted mean of the CV per reader

Modalage RO08 R10 R12 R16 R18 R20 R22 R26 R28 R30 R34 R38 R42 R46 R54 R58 all

T T PT NO ES PT IT NL GR ES IT NO ES GR IT ES
O - - - - - - - - - - - - -
1 0 0O 13 32 30 28 27 0 o 31 37 - 3 17 0 0 65
2 56 31 21 45 24 42 46 31 51 67 30 0 77 21 0 32 50
3 16 29 26 3 26 25 19 21 32 22 26 24 39 19 21 24 38
4 27 15 18 17 23 15 20 15 23 13 23 25 27 12 14 10 29
5 20 26 12 17 17 17 18 10 30 22 20 31 16 0 17 11 30
6 . 16 8 47 9 23 10 10 41 - - a7 20 17 0 - 30
7 - - - - - - - - - - ; ; - - - - 30

W&'Sz:led 20 21 18 29 23 23 22 16 28 27 26 25 36 14 13 16 39

Percentage of Agreement (PA)

The percentage agreement per reader per modal age tells how large part of the readings that aredjeahbdal
age. The weighted mean including at the bottom of the table is weighted according to number of age readings.

Table 3.49: Percentage agreement (PA9 table represents the PA per modal age and reader, the PA of all readers
combined per modal agand a weighted mean of the PA per reader.

Modalage R08 R10 R12 R16 R18 R20 R22 R26 R28 R30 R34 R38 R42 R46 R54 R58 total
IT IT PT NO ES PT IT NL GR ES IT NO ES GR IT ES

0 100 100 0 100 100 100 89 100 100 100 100 - _ 100 78 100 100 94
1 10 100 O O 12 29 12 100 100 8 75 - 62 0 100 100 57
2 50 67 0 33 29 40 29 43 57 75 33 100 60 71 100 67 49
3 77 71 5 44 33 23 21 6 50 9 36 67 20 62 56 53 43
4 64 53 6 46 18 77 41 76 6 0 50 29 9 6 25 77 41
5 17 25 0 33 64 33 60 73 27 14 44 43 17 0 o 67 34
6 0 O 75 50 75 25 67 50 25 0O 0 0 5 0 0 0o 32
7 - - 0 100 0 0 0O 100 ©0 100 100 - 0 0 - - 36
W,a'gz;e‘j 70 6 7 4 41 49 39 73 59 45 53 48 42 34 57 73 50
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Average Percentage Error (APE)

Table3.50: Average Percentage Error (AP table represents the APE per modal age and reader, the APE of all advanced

readers combined per modal age and a weighted mean of the APE per reader.
Modalage RO8 R10 R12 R16 R18 R20 R22 R26 R28 R30 R34 R38 R42 R46 RS54 R58  all

IT IT PT NO ES PT IT NL GR ES IT NO ES GR IT ES
0 - - - - - - - - - - - - - -
1 0 0 10 25 21 24 12 0 0 19 30 - 34 10 0 0 47
2 39 27 17 33 17 36 33 26 34 50 22 0 54 18 0 17 38
3 13 16 21 27 21 21 13 16 25 17 21 19 29 18 19 16 29
4 20 14 13 14 18 11 17 10 17 11 17 19 2 4 12 8 23
5 14 18 10 13 13 14 13 8 21 16 16 26 10 0 13 10 23
6 0 12 6 33 7 18 8 9 25 0 0 34 14 13 0 0 25
7 - - 0 0 0 0 0 0 0 0 0 - 0 0 - - 22

Relative bias

The relative bias is the difference between the mean age (per modal age per reader) and modal age. As for the previou:
tables, a combined bias for all readensd weighted means are calculated.

Table3.51: The relative bias (as the difference between the mean and modal age) per modal age and reader is presented,

as well as the weighted mean relative bias per reader and the relative bias per modal age fadalisseombined.
Modalage RO8 R10 R12 R16 R18 R20 R22 R26 R28 R30 R34 R38 R42 R46 RS54 R58  all

IT IT PT NO ES PT IT NL GR ES IT NO ES GR IT ES
0 0.00 0.00 4.00 0.00 000 000 011 0.00 0.00 0.00 0.00 - 0.00 0.22 0.00 0.00 -
1 0.00 0.00 414 143 112 0.71 100 0.00 0.00 0.12 0.25 - 0.38 112 0.00 0.00 -
2 025 -033 343 133 086 160 071 086 086 100 100 0.00 140 029 0.00 0.00 0.83
3 -0.23 -0.05 318 022 117 146 088 025 042 209 091 033 250 -038 -044 0.00 O0.77
4 055 -047 225 023 153 031 071 018 035 162 012 043 236 -1.00 -0.75 023 047
5 -1.17 -112 227 000 055 -022 -030 -0.27 -0.73 200 -0.22 -1.14 200 -2.00 -1.67 -0.33 -0.15
6 -200 -233 025 -150 -0.25 -050 -0.33 -050 -2.00 1.00 -100 -1.25 100 -2.67 -3.00 -1.00 -1.01
7 - - 1.00 0.00 -1.00 -3.00 -2.00 0.00 -1.00 0.00 0.00 - 3.00 -4.00 - - -
All readers
11
104
9_
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Figure3.12: Age bias plot for all readers. Mean ageorded+ 2 stdev of eachreader and all readers combined are plotted
against modal age. The estimated meamr agrresponds to modal age, if the estimated mean age is on the 1:1 equilibrium
line (solid line). Relative bias is the age difference between estimated mean age and modal age.
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Inter-reader bias test

Table 3.52: Inter reader bias test. The Intaeader bis test gives probability of bias between readers and with modal
age.- = no sign of bias (p>0.05), * = possibility of bias (0.01<p<0.05), * * = certainty of bias (p<0.01), / = diagonal of the
table (no bias)

Comparison R08  R10 R12 R16 R18 RD R22 R26 R28 R30 R34 R38 R42 R46 R54 R58

IT IT PT NO ES PT IT NL GR ES IT NO ES GR IT ES
R08 IT * *% *k *k *k *% *% * *k *k - *k *k - *
R10IT * / *% _ *k *k *% _ * *k _ - *k *k - _
R12 PT *k % / *k *k *k *k % *k *k *k % * *k % *k

R16 NO *k _ *% / - % *% * *k _ *k * * % % -
R18 ES *k *% *% - / - _ *% *k *% - *% - *% *% *k
R20 PT *k *% *% *k _ / *% _ _ _ _ - *k *k *% _
R22 IT *k % *% *k _ *k / _ - _ *k * - *k *% _
R26 NL *k _ *% * *k _ _ / *k *k - % *k _ % *k
R28 GR * * *% % *k _ _ *% / % * *% *k _ % *
R30 ES *k *% *% - *k - _ *% *k / - *% - - *% *k
R34 IT *k _ *% *k _ _ *% _ * _ * *k _ *% _
R38 NO _ _ *% * *k _ * % *k *k * / *k *k * *k
R42 ES *k *% * * - % _ % *k _ *k % / % *% *k
R46 GR *k % *% % *k % *% _ - _ - % *k / % *
R54 IT - - *% *k *k *k *% *% *k *% *k * *k *% / *k
R58 ES * _ *% _ *k _ - *% * *k _ *% *k * *% /
Modal age *k * *% * *k _ _ % - *k - * *k _ % *k

Growth analysis

RO8 IT
R10 1T
R12 PT
R16 NO
R18 ES
R20 PT
R22 1T
R26 NL
R28 GR
R30 ES
R34 1T
R38 NO
R42 ES
R46 GR
R54 IT
R58 ES
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Figure3.13: Plot of average distance from the centre to the winter rings for all readers.bblxes represent the median,
upper and lower box boundaries of the interquartile range, whiskers represent the minimum and maximum values and
the dots represent the outliers.
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General Age Error Matrix (AEM)

Table3.53: General Age error matrix (AEM). Thedal age is in rows and the age classificationsibyeaders in
columns.

modal_age 0 1 2 3 4 5 6 7 8 9 10 Total
0 0.94 0.02 - - 0.04 - - - - - - 1.00
1 - 057 031 0.05 0.02 0.04 0.02 - - - - 1.01
2 - 0.06 049 021 011 004 0.07 001 o0.01 - - 1.00
3 - 0.01 011 043 020 013 0.07 002 0.01 0.01 - 0.99
4 - 000 001 019 041 019 013 004 001 001 0.00 0.99
5 - - 0.02 015 022 034 011 0.08 0.04 0.02 - 0.98
6 - - 0.02 018 020 0.16 032 0.07 0.05 - - 1.00
7 - - - 0.09 009 009 018 036 0.09 - 0.09 0.99

AEM by area

Table3.54: Age error matrix (AEM) for ICES area 27.10.a.2.

ICES area modal_age 0 1 2 3 4 5 6 7 8 9 10 Total
27.10.a.2 2 - - 0.58 0.18 0.18 0.06 - - - - - 1.00
27.10.a.2 3 - 0.03 0.15 047 022 011 0.03 - - - - 1.01
27.10a.2 4 - - 0.02 021 039 021 012 0.04 - 0.01 - 1.00
27.10.a.2 5 - - - 020 025 034 012 0.08 - - - 0.99
27.10.a.2 6 - - 0.04 021 025 011 036 0.04 - - - 1.01

Table3.55: Age error matrix (AEM) fadBSAarea 9.

GSA area modal_age 0 1 2 3 4 5 6 7 8 9 10 Total
9 0 0.94 0.02 - - 0.04 - - - - - - 1.00
9 1 - 057 031 005 0.02 0.04 o0.02 - - - - 1.01
9 2 - 0.09 044 023 007 0.04 011 002 0.02 - - 1.02
9 3 - - 0.09 041 019 015 010 0.03 0.02 0.02 - 1.01
9 4 - 0.01 - 0.16 044 0.17 0.14 0.05 0.02 0.01 0.01 1.01
9 5 - - 0.04 011 020 035 011 0.08 0.08 0.04 - 1.01
9 6 - - - 0.12 0.12 025 025 0.12 0.12 - - 0.98
9 7 - - - 0.09 009 009 018 036 0.09 - 0.09 0.99




3.5Discussion

Based on the recommendations provided in the previous WKARHG#ngs, it was of great importance to use the
alYS YFIAYATFTAOFGAR2Y 6KSYy GF1Ay3 LK2:G2a& F2NJ Géa&buliradi.YS a
It was a source of age determination error (even ineader) repeatedly reported. Howevethe use of different
YIF3yAiddzRSE F2NJ LIAOGdzNBA Gl 1Sy F2N GKS a2Y$8S az2a2t AGK

The axis selected by coordinators for annotating each annulus was not always the preferred one that readers had
chosen to mark themHowever, this is personabgvn to individual preferences and difficult to avoid, and it is useful
to have a common reference axis to get annuli measurements.

The assignment of the edge type constituted a critical point highlighted by some readers, due to its not easy
recognition.

Regarding the Otolith Growth Analysis, although clear instructions were provided, some readers did not mark annuli
at the end of the translucent ring. Therefore, distance measures and the subsequent analyses obtained using these
data were not reliable.

Another problem was the low quality of some images, with low illumination or blurry, what should be carefully
consideredand avoidedvhen taking the photos.

Coordinators want tanentionthat some readers asked for the fish length data related to the otatihiges, what has
beenpointed outto be avoided during the age interpretation.

Finally, some issues were encountered with SmartDots outputs:

when we use one stratum for all samples to evaluate two preparation methods, program does not work.

plot of averagedistance from the centre to the winter rings is not divided into the two preparation methods
making it unreadable.

-G@CATIdzNBE - Y ¢KS NBtFIABS oAla o6& Y2RIFE 38 a Saida
Inability to edit files (e.g. image name ecompletely delete a file without enter all or part of filename) directly

Ay GKS G9RAG 9@Syidé LI 3IASO
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3.6 Conclusion

The exchange results showed a low value of percentage of agreement (PA) between 46.0 % and 54.0 % for the thre
Trachurusspecies. For all eglers, the CV fof. trachurusvas 45.0% for whole otoliths and a much lower value of
26.0% for sliced otoliths; foF. mediterraneu€V was 42.0 % and for picturatusgt was 54.0 %.

Recommendations produced in the last workshop do not seem to have dm®idered by the different laboratories,
both the ones related to the species assessment and the ones recently interested on the beginner readers training.

Lower agreement among readers was related to interpretation and ageing difficulties for old@es@ad for the
presence of multiple rings, mostly ih. trachurus For age group 0 and 1, disagreement was correlated to the
recognition of the first winter ring. In addition, lower agreement was notice in sample with poor quality image.

A workshop to agin revise and agree the ageing criteria by the readers in charge is necessary.
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5Annex1. Lst of participants

Table5.1: Participant€dist. Reader details: Expertise level is definedaavanced(Ad)if reader provides age data for
assessment purposes, basic(B)if not.

Participant - Expertise
Country Institution i .
(Surname, Namg T.trachurts T. mediterraneus T. picturatus

Arévalo, Ainhoa Spain AZTI B

Bellodi, Andrea Italy UNICA B B B
Casciaro, Loredana Italy COISPA B B B
Charo Navarrdrodriguez Spain IEO, CSisantander B B B
Clara, Nietz Germany Thinen Inst. SF B

Cruz, Renato Pottugal SGMP, DRR¢ores B
Diaz, Justine Norway IMR Ad B B
Duefas, Clara Spain IEO, CSisantander Ad B B
Elisa Fodde Italy UNICA B B B
Ferreira, Maria Jodo Portugal IPMA Ad B B
Gloria Blaya Spain IEO, CSiBaleares B

Hemken, Gitta Germany Thiinen hst. SF B

José Carlos Rodriguez Spain IEO, CSiBaleares B B B
Legaki, Aglaia Greece HCMR B B B
Lépez, Eduardo Spain IEO, CSHEigo Ad B B
Massaro, Andrea Italy APLYSIA Ad Ad B
Meissner, Timo Norway IMR Ad B
Mullins, Eugene Ireland Marine Institue Ad

Nikiforidou, Vasiliki Greece HCMR B B B
Norie Van Der Meeren Netherlands IMARES Ad

Pesci, Paola Italy UNICA B B B
Rico, Ifaki Spain AZTI Ad

Tim Huijer Netherlands IMARES Ad B B
Yago Lozano Spain IEO, CSiulalaga B
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6 Annex 2. Additional results
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6.1 Results T.trachurus (Event-1D 2926)

6.1.1 All readers - whole otoliths
Summary statistics
Table6.1: Summary of statistics; PA (%), CV (%) and APE (%).

NSample Ccv PA APE
167 51 % 54 % 32 %
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Data Overview

Table6.2: Data overview including modabe and statistics per sample.

5 o < 2

sample D 5 _ S ¢ ¢ 8 5 8 2 8§ = 2 ¢ w 8 % = = = & 8 &8 8 § & 8B F . . =
EE % 8 4g ¢ &8 8 8 ¥ # 8 2 8 8 8§ 8 g8 B B B ¥} ¥ B ¥ B B E : 3 %

274A_2024_38301_003 350 F 31/01/2024 274a 10 6 6 9 7 6 4 6 3 7 8 16 4 3 4 7 - 3 6 4 4 - 6 25 50 34
274A_2024_38301_004 300 M 3012024 2742 4 4 5 7 3 7 5 3 2 3 6 9 4 2 3 4 - 3 4 2 3 - 3 30 45 34
274A_2024_38301_007 340 M 31012024 2742 9 8 7 9 10 8 7 9 7 8 10 15 7 6 6 8 8 9 5 5 8 25 27 18
274A_2024_38301_009 340 M 31/01/2024 274a 6 5 7 7 6 6 4 5 3 4 6 10 4 3 3 5 - 4 7 2 4 - 4 25 37 29
274A_2024_38301_013 355  F 31012024 274a 9 8 6 7 6 6 4 8 3 5 10 13 4 3 3 7 - 3 9 3 2 - 3 25 49 40
274A_2024_38301_014 350  F 31012024 2742 8 7 6 8 7 7 7 7 8 8 8 15 7 7 6 6 - 7 9 6 2 - 7 40 31 18
274A_2024_38301_015 375 M 31012024 2742 10 9 7 9 9 9 7 9 8 8 10 14 8 6 7 8 - 8 8 6 3 - 8 30 26 17
274A_2024_38301_023 325 M 31/01/2024 274a 7 6 6 7 5 8 4 5 4 6 6 13 3 3 3 5 - 4 5 4 4 4 4 29 42 29
274A_2024_38304_009 250 F 12022024 2762 4 3 3 5 3 8 3 3 2 3 5 13 4 2 3 3 - 3 5 3 2 3 3 52 63 39
274A_2024_38304_011 320 M 12/02/2024 2762 9 7 6 8 8 9 6 7 - 7 9 19 7 6 6 7 - 7 9 5 3 - 7 32 4 24
274A_2024_38304_021 325 M 12/02/2024 2762 9 9 6 9 8 8 6 8 9 9 10 13 8 8 7 7 - 9 9 5 4 - 9 35 24 17
274A_2024_38304_023 320 M 12/02/2024 2762 7 6 6 7 6 8 5 6 6 6 7 18 6 5 5 5 - 8 10 4 3 - 6 35 46 27
274A_2024_38304_025 290 M 12/02/2024  27.6.a 7 5 4 6 6 8 4 6 3 5 7 10 4 3 3 6 - - - 3 3 - 3 28 39 32
274A_2023_38309_007 335 M 20/01/2023 274a 5 11 8 5 7 11 6 10 2 5 11 18 0 - 4 9 - 7 - 6 - 5 18 57 42
274A_2023_38309_011 360 M 01/2023 274a 10 9 8 10 8 11 7 9 2 8 13 18 8 2 5 9 - - 13 4 8 - 8 26 45 31
274A_2023_38309_013 375 M 20012023 274a 8 7 7 8 7 7 5 8 2 8 8 8 7 6 6 7 - 7 8 5 7 - 7 40 22 15
274A_2023_38309_015 370 M 20012023 274a 10 8 7 9 9 10 6 9 2 8 12 14 6 5 5 8 - - 10 5 6 - 9 16 36 28
274A_2023_38309_016 380 M 20/01/2023 274a 9 8 8 9 9 8 7 7 8 8 10 13 6 4 4 7 - 7 9 4 5 - 8 25 29 22
274A_2024_86650_002 360 F 19/09/2024 27-4a 10 6 7 7 7 5 6 8 7 6 9 11 6 4 4 6 - 8 8 3 2 - 6 25 34 26
274A_2024_86650_003 325 F  19/00/2024 2742 9 8 6 8 9 6 6 8 8 8 9 9 8 3 5 9 - 9 8 5 3 - 8 3 27 23
274A_2024_86650_007 345 F 10/09/2024 2742 10 6 7 9 9 6 6 10 - 7 10 11 7 4 5 8 - - 8 4 4 - 6 17 31 26
274A_2024_86650_010 345 F 10002024 2742 6 5 6 6 6 4 5 - 4 5 7 13 5 2 4 5 - - 8 3 4 - 5 28 43 28
274A_2024_86650_019 335 F  19/00/2024 274a 7 6 6 7 6 5 6 7 7 6 8 12 6 6 6 7 - 7 6 5 6 - 6 50 22 14
274A_2024_86650_029 345 F 19/09/2024  274a 11 7 7 8 7 5 6 9 7 6 1 11 7 4 6 7 - 7 5 5 7 7 40 28 20
GSAL1TTO1 104 u 19/07/2016 111 0 0 0 0 0 1 1 0 1 1 1 2 1 1 2 1 0 1 0 1 1 0 1 50 95 82
GSALLTTO2 15 U 19072016 111 0 0 0 0 0 1 1 0 1 1 1 4 1 1 2 1 0 1 0 1 2 0 1 45 117 82
GSAL1TT03 134 F 09/03/2020 11 1 1 0 1 0 1 1 2 1 1 1 3 1 1 1 1 1 1 1 1 1 0 1 7 62 27
GSALLTTO4 175 F  0o/03/2020 111 1 2 1 4 1 1 2 2 2 2 3 7 2 1 3 3 2 - 1 2 2 2 2 48 62 39
GRLITTOS 189 F 09/03/2020 11 2 3 1 3 2 1 3 4 3 3 3 4 3 3 3 3 3 3 3 2 3 3 3 68 27 19
GSAL1TT06 182 F  (g03i2020 111 2 3 2 3 2 2 4 3 2 3 3 5 2 2 3 2 3 3 3 3 2 3 3 50 28 22
GSA11TTO07 180 F 09/03/2020 111 2 1 1 4 2 1 3 4 2 3 2 4 2 1 3 4 2 3 3 2 3 2 2 36 41 35
GSA11TT08 216 F 09/03/2020 111 2 3 2 3 2 2 3 3 2 3 3 5 3 3 3 3 3 3 4 3 4 4 3 59 25 15
GSAL1TTO09 218 F 09/03/2020 111 2 2 2 3 2 1 3 4 2 3 3 5 2 2 2 4 3 2 2 2 2 2 2 59 37 29
GSAL1TT10 136 M 09/03/2020 111 2 2 1 2 1 1 3 2 2 3 2 3 3 2 3 3 2 3 2 2 3 2 2 50 31 25
GSAL1TT11 142 M 11/02/2016 111 1 1 0 1 0 1 2 9 1 1 1 6 1 1 2 1 1 1 1 1 1 - 1 71 127 74
GSA11TT12 140 M 14/12/2021 111 1 2 0 2 1 1 2 2 1 1 2 2 2 2 2 3 2 2 1 1 2 2 2 59 40 34
GSALITT13 156 M 14/12/2023 11 1 1 1 2 2 1 2 5 1 1 2 2 2 2 2 2 2 2 1 1 1 2 2 55 51 34
GSAL1TT14 168 M 14/12/2023 11 1 1 1 2 2 1 2 8 1 1 2 3 2 2 2 5 2 2 1 4 3 - 2 43 73 48
GSALITT15 272 F 27/07/2020 111 4 4 4 4 3 4 4 4 4 4 5 5 4 - 3 5 5 6 3 5 4 4 4 57 18 13
GSAL1TT16 172 F 28/03/2025 111 1 1 1 1 2 1 2 2 2 2 1 5 1 1 3 2 - 1 1 3 1 1 1 57 61 46
GSAL11TT17 179 M 28/03/2025 111 1 1 1 1 2 2 2 7 2 1 1 5 2 1 4 1 - 5 1 4 1 2 1 48 77 59
GSA11TT21 260 M 02/04/2025 111 3 4 3 3 2 2 4 0 2 5 - 10 3 2 4 6 - - 2 5 2 - 2 33 63 45
GSA11TT22 247 F 02/04/2025 111 4 4 3 4 3 3 5 0 3 4 5 7 3 3 3 5 - 5 2 4 4 4 3 33 37 27
GSA11TT23 207 F 02/04/2025 ~ 11.1 2 2 1 3 2 2 3 2 2 2 5 9 3 1 3 4 - - 2 3 3 3 2 40 61 37
GSALLTT24 235 F  oo04/2025 111 3 3 2 3 3 2 3 3 3 2 7 9 3 3 3 5 - - 2 4 3 3 3 60 50 32
GSA11TT25 214 F 02/04/2025 111 2 2 2 2 2 2 3 2 2 2 3 11 3 1 2 3 - 2 - 3 2 2 2 65 77 38
GSAL1TT26 167 F  o204/2025 111 1 1 1 1 1 1 2 1 1 1 1 9 2 1 3 4 - 1 1 2 1 1 1 71 105 62
GSAL1TT27 188 F 02/04/2025 11 1 1 1 1 2 2 2 3 2 2 2 11 2 1 2 5 - - 2 2 1 1 2 50 98 53
GSA11TT28 249 M 02/04/2025 111 3 3 3 5 3 3 5 0 2 3 5 13 3 2 3 6 - - 3 3 3 3 3 60 69 42
GSAL11TT29 182 M 02/04/2025 1.1 2 3 2 4 3 2 3 4 2 2 4 13 2 2 2 3 - 5 2 3 3 2 2 48 74 41
GSA11TT30 19 M 02/04/2025 111 2 1 1 2 1 2 2 2 2 2 3 10 2 1 2 3 - 2 - 2 2 2 2 65 82 40
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HOM_8c_20210901_10B 256 F  o1/09/2021 278¢ 3 4 2 3 4 2 3 4 4 3 3 9 4 3 3 3 3 3 4 3 3 3 3 59 40 23
HOM_8c_20211104_N005 195 M 04112021 27.8c 2 2 2 1 2 1 1 3 2 2 1 3 2 1 1 2 2 2 1 2 2 1 2 55 37 31
HOM_8c_20211104_N031 208 F  o411/2021 278¢ 3 3 2 2 3 2 3 3 3 2 3 7 3 3 3 3 3 3 2 3 3 3 3 73 34 15
HOM_8c_20221013_N021 207 F 137002022 278¢ 3 3 2 2 3 2 3 3 3 2 3 7 3 3 3 3 3 3 2 2 3 3 3 68 35 17
HOM_8c_20221013 N083 201 M 13/10/2022 278c 2 2 2 1 2 2 2 3 2 1 2 3 2 2 2 2 2 2 1 2 2 1 2 73 28 17
HOM_8c_20240425_N008 256 F  25/04/2024 278c 5 4 4 5 4 4 5 6 4 6 7 8 4 4 4 5 6 5 5 4 4 4 4 50 23 18
HOM_8c_20240731_N022 265 M 3107/2024 278¢ 3 5 4 3 3 4 3 5 2 3 6 6 3 4 3 3 5 3 3 4 3 - 3 52 30 25
HOM_8c_20240801_N042 219 M 01/08/2024 278C 2 2 3 2 2 2 2 5 3 2 2 5 2 2 2 2 2 2 2 2 2 2 2 82 38 25
HOM_8c_20240801_N058 233 M o1/08/2024 278C 2 2 2 2 2 2 2 5 3 2 2 4 2 2 2 2 2 2 2 2 2 2 2 8 34 21
HOM_8c_20240801_N071 210 F  o1/08/2024 278c 2 3 3 2 2 2 2 6 3 2 2 8 2 2 2 2 3 2 2 2 2 2 2 73 57 35
HOM_8c_20240801_N074 216 M ouom2024 278¢ 3 4 3 3 3 3 3 8 3 3 7 8 3 3 3 3 5 3 3 3 4 3 3 73 43 31
HOM_8c_CAREVA0322_L001_NOz 260 M 20/03/2022 27.8¢ 4 4 3 4 4 4 4 4 5 4 4 5 4 4 4 4 4 4 4 3 4 4 4 82 11 5
HOM_8c_CAREVA0322_L001_NO¢ 222 F 20/03/2022 278¢ 4 3 2 4 3 3 3 4 4 4 4 4 3 3 3 3 4 4 3 3 3 3 3 55 17 15
HOM_8c_CAREVA0322_L001_NO: 183 F 20/03/2022 278¢ 2 2 1 2 2 2 2 4 3 3 2 4 2 2 2 2 2 2 3 2 2 2 2 73 31 23
HOM_8c_CAREVA0322_L001_NO7 211 F 200032022 27.8¢ 4 3 2 4 3 3 3 7 4 4 4 6 3 3 3 3 3 4 4 3 3 3 3 55 31 22
HOM_8c_CARE322 L004_NO18 246 M 23032022 27.8¢ 4 4 2 4 3 3 4 6 4 4 4 6 4 4 3 4 4 4 4 4 4 4 4 73 21 11
HOM_8c_CAREVA0322_L004_NO< 249 M 23032022 27.8¢ 5 5 3 5 4 4 5 5 4 5 7 9 5 5 5 5 6 6 5 4 5 5 5 59 23 14
HOM_8c_CAREVA0322_L004_NO/ 261  F 23032022 278¢ 5 5 3 5 4 4 5 5 5 5 5 7 5 5 4 5 6 5 5 4 5 5 5 68 16 10
HOM_8c_CAREVA0322_L004_NOE 205  F 23032022 27.8¢ 3 2 2 3 2 2 2 3 2 3 2 5 3 2 2 3 2 2 3 3 2 2 2 59 30 24
HOM_8c_CAREVA0322_L004_NO¢ 232  F 3332022 27.8¢ 5 4 3 4 3 3 4 4 4 4 5 8 4 4 4 4 4 4 4 3 4 4 4 68 25 13
HOM_8c_CAREVA0322_L004_NO¢ 245 M 23/03/2022 278¢ 5 4 3 5 3 3 4 4 4 5 6 8 4 4 4 4 5 4 5 3 4 4 4 50 26 18
HOM_8c_CAREVA0322_L006_NOz 193 u 30/03/2022 278¢ 2 2 1 2 2 2 2 2 2 2 2 4 2 2 2 1 2 2 2 2 2 2 2 86 27 9
HOM_8c_CAREVA0322_L0062N0 145 u 30/03/2022  27.8.C 1 1 0 1 1 1 1 2 2 2 1 4 1 1 1 1 1 1 1 1 1 1 1 7 61 38
HOM_8c_DEM21_L061_N003 ~ 260  F  o4/10/2021 278¢ 5 5 4 4 4 3 4 5 5 3 5 9 4 5 4 5 5 5 4 3 4 4 5 41 27 18
HOM_8c_DEM21_L092_N004 247 M q410/2021 278¢ 4 4 3 4 4 3 4 4 4 3 4 5 4 4 4 4 4 4 3 3 4 4 4 73 13 10
HOM_8c_DEM21_L104_NOO5 252 M go7/11/2021 278¢ 4 4 3 4 4 3 4 4 4 3 4 6 4 4 4 4 4 4 3 3 4 4 4 73 17 10
HOM_8c_DEM22 1023 NOO6 210  F  2p00/2022 27.8c 2 3 2 2 3 2 3 3 3 2 2 7 2 2 3 3 3 2 2 3 3 3 3 50 39 24
HOM_8c_DEM22_L 078009 125 U 051002022 278¢ 0 0 0 0 0 0 0 2 2 1 1 2 1 0 1 0 1 1 1 0 0 0 0 55 - -
HOM_8c_PELACUS0422 L020_NO 254 M 27/042022 27.8¢ 4 4 3 4 4 4 4 4 4 4 4 5 4 4 4 4 4 4 4 4 4 4 4 91 8 2
HOM_8c_PELACUS0422 1025 NO 224 M 29042022 27.8c 4 3 3 3 3 3 3 3 3 4 5 6 3 3 3 4 5 3 3 3 3 3 3 73 25 19
HOM_9aN_20240312 N041 255  F  j1pj032024 2792 3 4 3 3 3 3 4 5 3 4 4 17 5 3 4 4 4 3 3 4 4 4 4 45 68 30
HOM_9aN_20240312_N091 260 F 12/03/2024 279a 6 5 4 5 6 4 5 6 5 5 6 14 7 4 4 6 5 6 3 4 6 6 6 36 38 22
HOM_9&_20240523_N006 228 F 23/05/2024 279.a 4 3 3 4 4 2 4 5 3 4 5 9 4 2 4 3 4 5 3 3 4 4 4 45 36 22
HOM_9aN_20240523_N008 219 F  23/05/2024 2792 4 3 2 3 3 3 3 3 3 3 5 12 3 3 3 3 4 3 3 3 3 3 3 77 56 28
HOM_9aN_20240523_N010 226 F  23/05/2024 2792 3 2 3 2 3 2 2 6 3 2 6 10 2 2 2 3 5 2 2 3 2 3 2 50 62 41
HOM_9aN_20240523 N020 217 M 3/05/2024 279.a 3 2 2 2 3 2 2 3 3 3 3 10 2 2 2 2 3 2 2 2 3 2 2 59 62 32
HOM_9aN_20240523_N024 235 M 23/05/2024 2792 3 3 2 2 3 2 3 4 4 3 4 12 3 2 2 2 4 3 4 3 3 3 3 45 61 32
HOM 9aN_20240523_N029 246 M 305/2024 2792 4 4 3 4 4 4 4 5 4 4 5 8 4 4 4 4 4 4 4 3 4 4 4 77 23 12
HOM_9aN_20240523_N035 243 F  23/05/2024 2792 3 2 2 2 2 4 4 4 2 2 3 1 3 3 2 3 3 4 3 3 4 2 2 36 59 33
HOM_9aN_20240523 N048 234 M 2352024 2792 2 3 3 2 2 3 3 8 2 2 3 12 3 2 2 2 2 3 2 3 2 2 2 55 77 41
HOM_9aN_20240605_N013 156  F  ogj0pi2024 2792 1 1 2 1 1 1 1 4 2 1 1 5 1 1 1 3 1 1 2 2 3 1 1 64 67 52
HOM_9aN_20240605_N014 157 F 05/06/2024 2792 1 1 2 1 1 1 1 5 2 1 1 7 1 1 1 2 1 1 2 2 2 1 1 64 86 54
HOM_9aN_20240605_N020 149 F 05/06/2024  27.9.a 2 1 1 1 1 1 1 4 2 1 1 4 1 1 2 2 1 1 2 2 2 1 1 59 57 44
HOM_9aN_20240605_N023 147 u 05/06/2024  279.a 2 1 0 1 1 1 1 3 2 1 1 4 1 1 2 2 1 1 2 2 2 1 1 55 57 45
HOM_9aN_20240605_N028 163 U 05062024 2792 1 1 1 1 1 1 1 4 2 1 1 4 2 1 2 1 1 2 1 2 1 1 1 68 61 45
HOM_9aN_DEM24_L001_N007 110 u 20/00/2024 2792 0 0 0 0 0 1 0 2 1 0 1 1 1 1 1 0 0 0 1 1 1 0 0 50 - -
HOM_9aN_DEM24_LO01_NO19 184  F  20/09/2024 2794 1 1 2 1 1 1 1 5 2 1 1 5 2 1 1 2 1 1 1 2 2 1 1 64 72 49
HOM9aN_DEM24_L001_NO27 182  F  p0/09/2024 279a 3 3 2 3 2 2 3 5 3 2 3 7 3 3 3 3 3 3 2 3 3 3 3 68 36 18
HOM_9aN_DEM24_L006_NO30 191 M p1/00/2024 2792 2 2 2 2 2 1 1 5 2 1 2 8 2 2 2 2 2 3 1 2 2 2 2 68 67 37
HOM_9aN_DEM24_L006_NO31 225  F  p1/09/2024 2792 2 3 3 3 2 2 2 6 3 2 3 7 2 5 3 3 3 6 3 3 3 3 3 55 43 30
HOM_9aN_DEM24_L006_NO33 258  F  p1/09/2024 2792 2 4 4 2 2 2 4 8 3 3 4 12 3 4 3 4 4 4 3 3 4 4 4 45 56 30
HOM_9aN_DEM24_L006_NO35 246 M 1092024 2792 3 3 2 3 2 3 3 6 3 2 4 8 4 3 2 4 4 5 3 3 4 4 3 41 40 28
HOM_9aN_DEM24_L006_N036 265 M 21/09/2024  279.a 4 5 4 3 3 3 4 5 3 3 7 13 3 4 3 6 6 4 3 3 3 6 3 45 51 34
HOM_9aN_DEM24_LO06_NO37 268  F  21/00/2024 2792 3 4 4 3 3 3 3 5 4 3 4 14 4 4 3 4 4 5 4 4 4 4 4 55 54 24
HOM_9aN_DEM24_L006_N040 275 M 21/09/2024  27.9.a 3 5 6 3 4 3 4 9 2 3 4 10 3 3 2 6 4 4 3 3 4 4 3 36 48 33
HOM_9aN_DEM24_LO16_NO13 185  F  23/09/2024 2792 2 1 1 2 1 1 1 2 2 1 2 4 2 2 2 2 2 2 2 2 2 2 2 68 37 25
HOM_9aN_DEM24_L016_N019 205 F 23/09/2024 2794 4 4 3 4 3 2 4 4 4 3 4 8 3 4 3 4 4 4 3 3 4 4 4 59 29 17
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11

4
2
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27.9.a

23/09/2024
23
23

E
E
M

210
210
211

HOM_9aN_DEM24_L016_N022

HOM_9aN_DEM24_L016_N020

34
24

27.9.a

09/2024

HOM_9aN_DEM24_L017_N013

50
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16
29

29

7
32

20
20

21/05/2024
21/05/2024

3
E

226
259

HOM_GSA20_08

HOM_GSA20_07

35

HOM_GSA20_09

16
21
26
32
30
26
19

30
27
36
39
37
37
24

59
33
36
19
23
48
45
82

20
20
20
20
20
20
20
20

05/2024
05/2024
05/2024
05/2024
05/2024
05/2024
05/2024
07/2024
24/07/2024
17/07/2024
24/07/2024

21,
21,
21,
21
22
22
22
24

E
M
F
M
M
M
M
U

282
293
306
329
250
252
286
65

HOM_GSA20_10

HOM_GSA20_11

HOM_GSA20_12

HOM_GSA20_13

HOM_GSA20_14

HOM_GSA20_15

HOM_GSA20_16

HOM_GSA20_17

7
55
68
64

20
20
20
20
20
20
20
20
20
20
20
20
20
20

V]
U
M
M

92

HOM_GSA20_18

81
102
121
112
147
161
182
206
226
247
277
297
305

HOM_GSA20_19

HOM_GSA20_20

07/2024

73
7
55
52

07/2024

72
58
44
27
23
18
17
23

135
118
85
36
31

11

07/2024

11

07/2024

07/2024

64

07/2024

64
45
40
30
25

07/2024

22

07/2024

24
31

10/2024

11

10/2024

34

39

10/2024

24
12
10
20
21
18
24
12
14
16
13
15
16
17
23
20

40
32
19
22
19
25
26
21

32
19
17
32
28
28
35
18
17
26
22
29
25
36
79
66
34
a1
a1
a4
51
38
37
28

50
57
86
48
33
57
67
81
52
67
62
71
57
81
52
71
57
43
76
62
71
67
62
48

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
11/2005
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11/2005
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11/2005
11/2005
11/2005

24
24
18
18
21

HOM_GSA20_21

U
F
F
F
F
E
E
E
F
F

HOM_GSA20_22
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21
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23
29,

HOM_GBA20_29

HOM_GSA20_30

29

CES_8_01

M 08
F 08
F 08
F 08
u 08
F 08
M 08
M 08
u 08
F 08
M 08
F 08
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M 08
u 08
M 08
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F 08
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F 08
u 08/
M 08/
M 08/
M 08

215
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225
225
225
225
225
225
225
215
225
225
225
225
225
225
225
225
215
225
225
225
225

CES_8_02
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CES_8_11
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CES_8_14

CES_8_15

CES_8_16

CES_8_17

CES_8_18

CES_8_19
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CES_8_23

CES_8_24
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Number of age readings by modal age

Table6.3: Number of age readings table gives an overview of number of readings per reader and modal age. The total

numbersof readings by modal age and by reader are also presented.
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167 167 167 167 167 167 167 166 162 167 166 167 167 165 167 167 105 150 163 166 167 138 3552

Total

Number of age readings by age

Table6.4: Age composition ¥ reader gives a summary of number of readings per reader and age. The total numbers of

readings by age and by reader are also presented.
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Separate age bias plots by reader
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Statistics by modal age plot (STDEV, CV and PA)
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Figure6.1: CV, PA and (STDEV (standard deviation) are plotted against modal age
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Figure6.2: The distribution of the age reading errors in percentage by modal age as observed from the whole group of
age readers in an age reading comparison to modal age. The achieved precision in age reading by MODAL age group is
shown by the pread of the age readings errors. There appears to be no relative bias, if the age reading errors are
normally distributed. The distributions are skewed, if relative bias occurs.
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Relative bias for all readers
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Figure6.3: The relative bias by modal age astimated by all age readers combined.

Mean length at age by reader

Table6.5: Mean fishtotal length (mm) at age per reader is calculated per reader and age (not modal age) and for all
readers combined per age. A weighted mean is also given.

Age R0O4 R06 RO08 R10 R12 R14 R16 R18 R20 R22 R24 R28 R30 R32 R38 R40 R42 R44 R46 R48 R56 R58
NO ES PT DE NL ES IT NL NO IE ES ES IT IT IT GR ES ES DE GR IT ES

0 101 101 114 100 106 86 100 144 - 98 98 - 129 97 67 102 98 116 94 94 97 104
1 162 166 174 165 168 147 161 139 123 151 144 86 131 163 126 144 150 135 160 130 138 167
2 205 203 210 204 210 210 194 164 222 208 192 118 191 219 197 194 194 196 199 197 211 198

3 234 217 231 234 239 240 216 216 239 234 211 144 227 250 237 209 212 228 232 242 229 219

4 239 239 246 237 244 237 252 221 243 239 246 186 246 250 254 236 248 247 238 252 251 242

5 243 266 270 245 275 293 269 237 236 282 238 208 272 267 302 249 255 237 253 327 281 246

6 303 313 330 311 321 298 334 249 320 303 254 234 335 315 344 290 267 243 278 362 298 280

7 308 309 340 334 352 304 361 267 345 330 266 219 330 350 350 311 254 331 296 - 310 345

8 362 354 345 337 335 319 - 281 358 359 323 241 323 325 - 358 - 328 354 - 344 -

9 341 353 - 355 359 348 - 304 325 325 335 245 - - - 340 - 325 345 - - -
10 360 - - 360 340 370 - 340 - - 353 250 - - - - - - 345 - - -
11 345 335 - - - 348 - 223 - - 340 254 - - - - - - - - - -
12 - - - - - - - 306 - - 370 251 - - - - - - - - - -
13 - - - - - - - 223 - - 360 290 - - - - - - 360 - - -
14 - - - - - - - - - - - 295 - - - - - - - - - -
15 - - - - - - - - - - - 285 - - - - - - - - - -
16 - - - - - - - - - - - 288 - - - - - - - - - -
17 - - - - - - - - - - - 255 - - - - - - - - - -
18 - - - - - - - - - - - 338 - - - - - - - - - -
19 - - - - - - - - - - - 272 - - - - - - - - - -

Weighted 228 228 228 228 228 228 228 227 226 228 228 228 228 227 228 228 206 222 228 227 228 210
Mean
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6.1.2 Advanced readers z whole otoliths

Summary statistics

Table6.6: Sunmary of statistics; PA (%), CV (%) and APE (%).
NSample CV

PA

APE

167 41 %

56 %

26 %
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Data overview

Table6.7: Data overview including modal age and statistics per sample.

sample ID Totallength Catch ICEBSSA RO4 RO6 R08 R10 R12 R14  R16 R18 R20 R22 R24 Modal PA CV  APE
(mm) date area NO ES PT DE NL ES IT NL NO IE ES age % % %
274A_2024_38301_003 350 F 31/01/2024 27.4.a 10 6 6 9 7 6 4 6 3 7 8 6 36 31 23
274A_2024_38301_004 300 M 31/01/2024 27.4.a 4 4 5 7 3 7 5 3 2 3 6 3 27 38 32
274A_2024_38301_007 340 M 31/01/2024 27.4.a 9 8 7 9 10 8 7 9 7 8 10 9 27 13 11
274A_2024_38301_009 340 M 31/01/2024 27.4.a 6 5 7 7 6 6 4 5 3 4 6 6 36 24 20
274A_2024_38301_013 355 F 31/01/2024 27.4.a 9 8 6 7 6 6 4 8 3 5 10 6 27 32 26
274A_2024_38301_014 350 F 31/01/2024 27.4.a 8 7 6 8 7 7 7 7 8 8 8 7 45 9 8
274A_2024_38301_015 375 M 31/01/2024 27.4.a 10 9 7 9 9 9 7 9 8 8 10 9 45 12 10
274A_2024_38301_023 325 M 31/01/2024 27.4.a 7 6 6 7 5 8 4 5 4 6 6 6 36 21 16
274A_2024_38304_009 250 F 12/02/2024 27.6.a 4 3 3 5 3 8 3 3 2 3 5 3 55 44 32
274A_2024_38304_011 320 M 12/02/2024 27.6.a 9 7 6 8 8 9 6 7 - 7 9 9 30 15 13
274A_2024_38304_021 325 M 12/02/2024 27.6.a 9 9 6 9 8 8 6 8 9 9 10 9 45 15 12
274A_2024_38304_023 320 M 1210212024 27.6.a 7 6 6 7 6 8 5 6 6 6 7 6 55 13 10
274A_2024_38304_025 290 M 1210212024 27.6.a 7 5 4 6 6 8 4 6 3 5 7 6 27 27 22
274A_2023_38309_007 335 M 20/01/2023 27.4.a 5 11 8 5 7 11 6 10 2 5 11 5 27 42 35
274A_2023_38309_011 360 M 20/01/2023 27.4.a 10 9 8 10 8 11 7 9 2 8 13 8 27 32 21
274A_2023_38309 1B 375 M 20/01/2023 27.4.a 8 7 7 8 7 7 5 8 2 8 8 8 45 27 18
274A_2023_38309_015 370 M 20/01/2023 27.4.a 10 8 7 9 9 10 6 9 2 8 12 9 27 32 22
274A_2023_38309_016 380 M 20/01/2023 27.4.a 9 8 8 9 9 8 7 7 8 8 10 8 45 11 9
274A_2024_86650_002 360 F 19/09/2024 27.4.a 10 6 7 7 7 5 6 8 7 6 9 7 36 20 15
274A_2024_86650_003 325 F 19/09/2024 27.4.a 9 8 6 8 9 6 6 8 8 8 9 8 45 15 12
274A_2024_86650_007 345 F 19/09/2024 27.4.a 10 6 7 9 9 6 6 10 - 7 10 6 30 22 20
274A_2024_86650_010 345 F 10/09/2024 27.4.a 6 5 6 6 6 4 5 - 4 5 7 6 40 18 15
274A_2024_86650_019 335 F 10/09/2024 27.4.a 7 6 6 7 6 5 6 7 7 6 8 6 45 13 10
274A_2024_86650_029 345 F 19/09/2024 27.4.a 11 7 7 8 7 5 6 9 7 6 11 7 36 26 20
GSA11TTO1 104 U 19/07/2016 111 0 0 0 0 0 1 1 0 1 1 1 0 55 - -
GSA11TTO02 115 U 19/07/2016 11.1 0 0 0 0 0 1 1 0 1 1 1 0 55 - -
GSA11TTO3 134 F 09/03/2020 11.1 1 1 0 1 0 1 1 2 1 1 1 1 73 59 36
GSA11TTO04 175 F 09/03/2020 11.1 1 2 1 4 1 1 2 2 2 2 3 2 45 49 35
GSA11TTOS 189 F 09/03/2020 11.1 2 3 1 3 2 1 3 4 3 3 3 3 55 37 30
GSA1TTO06 182 F 09/03/2020 11.1 2 3 2 3 2 2 4 3 2 3 3 2 45 26 22
GSA11TTO7 180 F 09/03/2020 11.1 2 1 1 4 2 1 3 4 2 3 2 2 36 49 39
GSA11TT08 216 F 09/03/2020 11.1 2 3 2 3 2 2 3 3 2 3 3 3 55 21 19
GSA11TT09 218 F 09/03/2020 11.1 2 2 2 3 2 1 3 4 2 3 3 2 45 33 28
GSA11TT10 136 M 09/03/2020 111 2 2 1 2 1 1 3 2 2 3 2 2 55 37 26
GSA11TT11 142 M 11/02/2016 111 1 1 0 1 0 1 2 9 1 1 1 1 64 153 86
GSA11TT12 140 M 14/12/2021 111 1 2 0 2 1 1 2 2 1 1 2 1 45 49 42
GSA11TT13 156 M 14/12/2023 111 1 1 1 2 2 1 2 5 1 1 2 1 55 69 46
GSA11TT14 168 M 14/12/2023 111 1 1 1 2 2 1 2 8 1 1 2 1 55 102 55
GSAL11TT15 272 F 27072020 11.1 4 4 4 4 3 4 4 4 4 4 5 4 82 11 5
GSA11TT16 172 F 28/03/2025 11.1 1 1 1 1 2 1 2 2 2 2 1 1 55 36 34
GSA11TT17 179 M 28/03/2025 11.1 1 1 1 1 2 2 2 7 2 1 1 1 55 92 52
GSA11TT21 260 M 02/04/2025 111 3 4 3 3 2 2 4 0 2 5 - 3 30 50 37
GSA11TT22 247 F 02/04/2025 11.1 4 4 3 4 3 3 5 0 3 4 5 4 36 40 28
GSA11TT23 207 F 02/04/2025 11.1 2 2 1 3 2 2 3 2 2 2 5 2 64 43 30
GSA11TT24 235 F 02/04/2025 111 3 3 2 3 3 2 3 3 3 2 7 3 64 44 23
GSA11TT25 214 F 02/04/2025 11.1 2 2 2 2 2 2 3 2 2 2 3 2 82 19 14
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Sample ID Totallength Catch ICEBSSA RO4 RO6 R08 R10 R12 R14 R16 R18 R20 R22 R24 Modal PA Cv APE
(mm) date area NO ES PT DE NL ES IT NL NO IE ES age % % %
GSA11TT26 167 F 02/04/2025 11.1 1 1 1 1 1 1 2 1 1 1 1 1 91 28 15
GSA11TT27 188 F 02/04/2025 11.1 1 1 1 1 2 2 2 3 2 2 2 2 55 37 31
GSA11TT28 249 M 02/04/2025 111 3 3 3 5 3 3 5 0 2 3 5 3 55 46 31
GSA11TT29 182 M 02/04/2025 11.1 2 3 2 4 3 2 3 4 2 2 4 2 45 31 26
GSA11TT30 190 M 02/04/2025 11.1 2 1 1 2 1 2 2 2 2 2 3 2 64 33 25
HOM_8c_20210901_N106 256 F 01/09/2021 27.8.c 3 4 2 3 4 2 3 4 4 3 3 3 45 24 19
HOM_80_9211104_N005 195 M 04/11/2021 27.8.c 2 2 2 1 2 1 1 3 2 2 1 2 55 37 31
HOM_8c_20211104_N031 208 F 04/11/2021 27.8.c 3 3 2 2 3 2 3 3 3 2 3 3 64 19 18
HOM_8c_20221013_N021 207 F 13/10/2022 27.8.c 3 3 2 2 3 2 3 3 3 2 3 3 64 19 18
HOM_8c_20221013_N083 201 M 13/10/2022 27.8.c 2 2 2 1 2 2 2 3 2 1 2 2 73 28 17
HOM_8c_20240425_N008 256 F 25/04/2024 27.8.c 5 4 4 5 4 4 5 6 4 6 7 4 45 21 17
HOM_8c_20240731_N022 265 M 31/07/2024 27.8.c 3 5 4 3 3 4 3 5 2 3 6 3 45 32 26
HOM_8c_20240801_N042 219 M 01/08/2024 27.8.c 2 2 3 2 2 2 2 5 3 2 2 2 73 38 27
HOM_8c_20240801_N058 233 M 01/08/2024 27.8.c 2 2 2 2 2 2 2 5 3 2 2 2 82 39 25
HOM_8c_20240801_N071 210 F 01/08/2024 27.8.c 2 3 3 2 2 2 2 6 3 2 2 2 64 46 31
HOM_8c_20240801_N074 216 M 01/08/2024 27.8.c 3 4 3 3 3 3 3 8 3 3 7 3 73 46 34
HOM_8c_CAREVA0322_L001_NO 260 M 20/03/2022 27.8.c 4 4 3 4 4 4 4 4 5 4 4 4 82 11 5
HOM_8c_CAREVA0322_L001_NO 222 F 20/03/2022 27.8.c 4 3 2 4 3 3 3 4 4 4 4 4 55 20 17
HOM_8c_CAREVA0322_L001_NO 183 F 20/03/2022 27.8.c 2 2 1 2 2 2 2 4 3 3 2 2 64 35 25
HOM_8c_CAREVA0322_L001_NO 211 F 20/03/2022 27.8.c 4 3 2 4 3 3 3 7 4 4 4 4 45 34 23
HOM_8c_CAREVA0322_L004_NO 246 M 23/03/2022 27.8.c 4 4 2 4 3 3 4 6 4 4 4 4 64 26 16
HOM_8c_CAREVA0322_L004_NO 249 M 23/03/2022 27.8.c 5 5 3 5 4 4 5 5 4 5 7 5 55 21 15
HOM_8c_CAREVA0322_L004_NO 261 F 23/03/2022 27.8.c 5 5 3 5 4 4 5 5 5 5 5 5 73 15 11
HOM_8c_CAREVA0322_L004_NO 205 F 23/03/2022 27.8.c 3 2 2 3 2 2 2 3 2 3 2 2 64 21 20
HOM_8c_CAREVA0322_L004_NO 232 F 23032022 27.8.c 5 4 3 4 3 3 4 4 4 4 5 4 55 18 13
HOM_8c_CAREVA0322_L004_NO 245 M 23032022 27.8.c 5 4 3 5 3 3 4 4 4 5 6 4 3 23 19
HOM_8c_CAREVA0322_L006_NO 193 ] 30/03/2022 27.8.c 2 2 1 2 2 2 2 2 2 2 2 2 91 16 9
HOM_SC_CAREVA0322_L006_N0 145 U 30/03/2022 27.8.c 1 1 0 1 1 1 1 2 2 2 1 1 64 51 38
HOM_8c_DEM21_L061_NO003 260 F 04/10/2021 27.8.c 5 5 4 4 4 3 4 5 5 3 5 5 45 18 15
HOM_8c_DEM21_L092_NO004 247 M 04/10/2021 27.8.c 4 4 3 4 4 3 4 4 4 3 4 4 73 13 11
HOM_8c_DEM21_L104_NO05 252 M 07/11/2021 27.8.c 4 4 3 4 4 3 4 4 4 3 4 4 73 13 11
HOM_8c_DEM22_L023_NO0O6 210 F o o000 27.8.¢ 2 3 2 2 3 2 3 3 3 2 2 2 55 21 20
HOM_8c_DEM22_L070_NO009 125 U 05/10/2022 27.8.c 0 0 0 0 0 0 0 2 2 1 1 0 64 - -
HOM_8c_PELACUS0422_L020_Nt 254 M 27/04/2022 27.8.c 4 4 3 4 4 4 4 4 4 4 4 4 91 8 4
HOM_8c_PELACUS0422_L025_NC 224 M 20/04/2022 27.8.c 4 3 3 3 3 3 3 3 3 4 5 3 73 20 16
HOM_9aN_20240312_N041 255 F 12/03/2024 27.9.a 3 4 3 3 3 3 4 5 3 4 4 3 55 19 17
HOM_9aN_20240312_N091 260 F 12/03/2024 27.9.a 6 5 4 5 6 4 5 6 5 5 6 5 45 14 11
HOM_9aN_20248P3_N006 228 F 23/05/2024 279.a 4 3 3 4 4 2 4 5 3 4 5 4 45 24 19
HOM_9aN_20240523_N008 219 F 23/05/2024 279.a 4 3 2 3 3 3 3 3 3 3 5 3 73 24 15
HOM_9aN_20240523_N010 226 F 23/05/2024 279.a 3 2 3 2 3 2 2 6 3 2 6 2 45 49 34
HOM_9aN_20240523_N020 217 M 23/05/2024 279.a 3 2 2 2 3 2 2 3 3 3 3 3 55 21 19
HOM_9aN_20240523_N024 235 M 23/05/2024 279.a 3 3 2 2 3 2 3 4 4 3 4 3 45 26 18
HOM_9aN_20240523_N029 246 M 23/05/2024 27.9.a 4 4 3 4 4 4 4 5 4 4 5 4 73 13 8
HOM_9aN_20240523_N035 243 F 23/05/2024 27.9.a 3 2 2 2 2 4 4 4 2 2 3 2 55 33 29
HOM_9aN_20240523_N048 234 M 23/05/2024 27.9.a 2 3 3 2 2 3 3 8 2 2 3 2 45 58 30
HOM_9aN_20240605_N013 156 F 05/06/2024 27.9.a 1 1 2 1 1 1 1 4 2 1 1 1 73 64 45
HOM_9aN_20240605_N014 157 F 05/06/2024 27.9.a 1 1 2 1 1 1 1 5 2 1 1 1 73 79 51
HOM_9aN_20240605_N020 149 F 05/06/2024 27.9.a 2 1 1 1 1 1 1 4 2 1 1 1 73 64 45
HOM_9aN_20240605_N023 147 U 05/06/2024 27.9.a 2 1 0 1 1 1 1 3 2 1 1 1 64 62 45
HOM_9aN_20240605_N028 163 U 05/06/2024 27.9.a 1 1 1 1 1 1 1 4 2 1 1 1 82 68 44
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Sample ID Totallength Catch ICEBSSA RO4 RO6 R08 R10 R12 R14 R16 R18 R20 R22 R24 Modal PA Cv APE
(mm) date area NO ES PT DE NL ES IT NL NO IE ES age % % %
HOM_9aN_DEM24_L001_NO007 110 U 20007202 27.9.a 0 0 0 0 0 1 0 2 1 0 1 0 64 B B
HOM_9aN_DEM24_L001_N019 184 F 20/09/2024 279.a 1 1 2 1 1 1 1 5 2 1 1 1 73 79 51
HOM_9aN_DEM24_L001_N027 182 F 20/09/2024 279.a 3 3 2 3 2 2 3 5 3 2 3 3 55 31 21
HOM_9aN_DH24_L006_N030 191 M 21/09/2024 279.a 2 2 2 2 2 1 1 5 2 1 2 2 64 55 27
HOM_9aN_DEM24_L006_NO031 225 F 21/09/2024 279.a 2 3 3 3 2 2 2 6 3 2 3 2 45 41 26
HOM_9aN_DEM24_L006_NO033 258 F 21/09/2024 279.a 2 4 4 2 2 2 4 8 3 3 4 2 36 51 35
HOM_9aN_DEM24_L00608b 246 M 21/09/2024 27.9.a 3 3 2 3 2 3 3 6 3 2 4 3 55 37 22
HOM_9aN_DEM24_L006_N036 265 M 21002024 27.9.a 4 5 4 3 3 3 4 5 3 3 7 3 45 32 23
HOM_9aN_DEM24_L006_N037 268 F 21/09/2024 27.9.a 3 4 4 3 3 3 3 5 4 3 4 3 55 19 17
HOM_9aN_DEM24_L006_N040 275 M 21002024 27.9.a 3 5 6 3 4 3 4 9 2 3 4 3 36 46 32
HOM_9aN_DEM24_L016_NO013 185 F 23/09/2024 27.9.a 2 1 1 2 1 1 1 2 2 1 2 1 55 36 34
HOM_9aN_DEM24_L016_NO019 205 F 23/09/2024 27.9.a 4 4 3 4 3 2 4 4 4 3 4 4 64 19 16
HOM_9aN_DEM24_L016_N020 210 F 23/09/2024 27.9.a 4 3 3 2 2 2 3 4 3 2 3 3 45 27 21
HOM_9aN_DEM24_L016_N022 210 F 23/09/2024 27.9.a 2 2 3 2 2 2 2 7 3 2 4 2 64 55 37
HOM_9aN_DEM24_L017_NO013 211 M 23/09/2024 27.9.a 2 3 2 2 2 2 3 3 3 2 3 2 55 21 20
HOM_GSA20_01 111 M 15/05/2024 20 0 0 0 0 0 1 0 1 1 0 1 0 64 - -
HOM_GSA20_02 111 ] 15/05/2024 20 0 0 0 0 0 1 0 2 1 1 1 0 55 - -
HOM_GSA20_03 67 ] 15/05/2024 20 0 0 0 0 0 0 0 0 1 0 1 0 82 - -
HOM_GSA20_04 266 F 17/06/2024 20 4 6 5 3 3 5 4 7 3 3 6 3 36 32 27
HOM_GSA20_05 204 M 21/05/2024 20 5 7 3 3 2 6 3 8 2 3 8 3 36 51 45
HOM_GSA20_06 223 M 21/05/2024 20 2 1 2 1 1 3 1 13 2 2 2 2 45 127 70
HOM_GSA20_07 226 F 21/05/2024 20 2 2 2 2 1 3 2 2 2 2 2 2 82 22 9
HOM_GSA20_08 259 F 21/05/2024 20 4 6 5 4 2 7 4 7 3 4 6 4 36 34 28
HOM_GSA20_09 282 F 21/05/2024 20 4 4 4 3 2 6 4 4 3 4 4 4 64 26 16
HOM_GSA20_10 293 M 21/05/2024 20 6 6 7 4 4 7 5 5 - 4 6 6 30 22 19
HOM_GSA20_11 306 F 21/05/2024 20 5 7 7 4 4 7 4 12 2 5 5 7 27 46 34
HOM_GSA20_12 329 M 21/05/2024 20 7 7 7 4 3 7 5 8 2 3 4 7 36 40 35
HOM_GSA20_13 250 M 22/05/2024 20 7 7 5 3 3 6 5 9 2 3 6 3 27 43 34
HOM_GSA20_14 252 M 220052024 20 3 4 4 3 3 7 4 3 3 3 5 3 55 33 23
HOM_GSA20_15 286 M 22/05/2024 20 5 5 4 4 4 6 4 7 3 4 5 4 45 24 19
HOM_GSA20_16 65 U 24/07/2024 20 0 0 0 0 0 0 0 0 1 0 0 0 91 - -
HOM_GSA2a.7 92 U 24/07/2024 20 0 0 0 0 0 1 0 0 1 0 0 0 82 - -
HOM_GSA20_18 81 U 17/07/2024 20 0 0 0 0 0 1 0 0 1 1 1 0 64 - -
HOM_GSA20_19 102 M 24/07/2024 20 0 0 0 0 0 1 0 0 1 0 1 0 73 - -
HOM_GSA20_20 121 M 24/07/2024 20 0 0 0 1 0 1 0 0 1 0 0 0 73 - -
HOM_GSAR2 21 112 U 24/07/2024 20 0 0 0 0 0 1 0 0 1 0 0 0 82 - -
HOM_GSA20_22 147 F 18/07/2024 20 1 1 0 1 1 1 1 11 1 1 1 1 82 168 92
HOM_GSA20_23 161 F 18/07/2024 20 1 1 1 2 1 2 1 0 1 1 1 1 73 49 30
HOM_GSA20_24 182 F 21/07/2024 20 1 2 2 2 1 2 1 0 1 2 1 2 45 49 42
HOM_GSA20_25 206 F 21/07/2024 20 3 2 2 2 2 4 3 0 2 2 2 2 64 45 29
HOM_GSA20_26 226 F 21/07/2024 20 2 2 2 2 2 4 2 3 2 2 1 2 73 34 22
HOM_GSA20_27 247 F 21/07/2024 20 4 5 4 4 4 6 5 5 2 5 5 5 45 23 17
HOM_GSA20_28 277 F 23/10/2024 20 6 6 5 5 4 7 6 9 - 6 7 6 40 22 15
HOM_GSA20_29 297 F 20/10/2024 20 5 5 7 6 4 7 4 11 - 6 7 7 30 33 23
HOM_GSA20_30 305 F 20/10/2024 20 2 7 8 8 4 7 4 9 2 7 7 7 36 42 36
ICES_8_01 215 M 08/11/2005 8 4 5 4 2 3 4 4 6 3 6 7 4 36 34 27
ICES_8_02 225 F 08/11/2005 8 4 4 4 4 4 4 4 5 3 4 5 4 73 13 8
ICES_8_03 225 F 08/11/2005 8 4 4 4 4 4 4 4 4 5 4 5 4 82 10 7
ICES_8_04 225 F 08/11/2005 8 5 4 4 5 4 3 4 5 4 4 5 4 55 15 12
ICES_8_05 225 ] 08/11/2005 8 5 5 3 4 4 5 5 6 3 4 6 5 36 23 19



sample ID Totallength Catch ICEBSSA RO04 R0O6 RO8 R10 R12 R14 R16 R18 R20 R22 R24 Modal PA CV APE
(mm) date area NO ES PT DE NL ES IT NL NO IE ES age % % %
ICES_8_06 225 F osiuz00s 8 5 4 3 4 4 4 5 4 3 4 5 4 55 17 12
ICES_8_07 225 M os11/2008 8 5 4 4 4 4 4 4 7 5 4 7 4 64 25 20
ICES_8_08 225 M os1/2008 8 4 4 4 4 4 4 4 4 4 4 6 4 91 14 8
ICES_8_09 225 U osnu200s 8 5 5 3 5 4 4 5 5 5 4 5 5 64 15 13
ICES_8_10 225 F o osnu/2005 8 5 4 3 5 4 4 4 4 5 4 5 4 55 15 12
ICES_8 11 215 M os/11/2008 8 5 4 3 5 4 4 4 4 4 4 5 4 64 14 11
ICES_8 12 225 F osnu/2005 8 4 4 3 4 4 4 4 4 5 4 5 4 73 13 8
ICES_8 13 225 F osnu/2005 8 5 4 4 5 4 4 4 5 5 4 6 4 55 15 13
ICES_8 14 225 M os/11/2008 8 4 4 3 4 4 4 4 5 4 4 5 4 73 13 8
ICES_8_15 225 U  osnu200s 8 3 2 3 2 3 3 5 3 2 2 5 3 4 37 24
ICES_8 16 225 M os11/2008 8 5 4 3 4 4 5 4 7 4 4 6 4 55 25 19
ICES_8 17 225 F osnuz005 8 5 4 3 5 4 4 4 5 4 4 5 4 55 15 12
ICES_8 18 225 F osnuz005 8 5 4 3 5 4 4 4 8 5 4 6 4 45 29 21
ICES_8 19 225 F osnuz005 8 4 4 4 4 4 4 4 4 3 4 5 4 82 11 5
ICES_8 20 215 F osnus200 8 3 3 3 3 2 2 2 6 4 2 3 3 45 39 24
ICES_8 21 225 U osn2008 8 4 4 3 4 4 4 4 5 4 4 6 4 73 18 11
ICES_8 22 225 M os11/2008 8 4 4 3 4 4 4 4 5 4 3 6 4 64 20 13
ICES8 23 225 M os11/2008 8 5 4 4 5 4 4 4 11 5 4 5 4 55 41 22
ICES_8 24 225 M os11/2008 8 5 5 4 4 5 4 5 7 4 5 7 5 4 22 15
ICES_8 25 225 M os11/2008 8 4 4 4 4 4 4 4 6 3 3 6 4 64 23 16
ICES_8_26 225 M os11/2008 8 5 4 4 4 4 4 4 6 5 4 5 4 64 15 13
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List d multimodal cases

Table 6.8: List of cases for which multiple modes where obtained when all readers are considered. The column

NModes_trad shows the number of multiple modes for each SamplelD when all readers are given the same expertise
weight.

NModes_tad SamplelD
2 274A_2023_38309_007
274A_2024_38301_007
274A_2024_38301_014
274A_2024_38304_011
274A_2024_86650_007
GSA11TTO6
GSA11TT12
GSA11TT21
GSA11TT22
HOM_9aN_20240523_N048
HOM_9aN_DEM24_L006_NO031
HOM_9aN_DEM24_1 006_ND3
HOM_GSA20_10
HOM_GSA20_11
HOM_GSA20_24

N WNNMNNNDNDNDNNDMNNMNNDNDDNDW

Number of age readings by modal age

Table6.9: Number of age readings table gives an overview of number of readings per reader and modal age. The total
numbers of readings by modal age and by reader ase aresented.
Modalage RO4NO RO6ES RO8PT RI1ODE RI12NL RI4ES R16IT RISNL R20NO R22IE R24ES total

0 13 13 13 13 13 13 13 13 13 13 13 143
1 18 18 18 18 18 18 18 18 18 18 18 198
2 32 32 32 32 32 32 32 32 32 32 32 352
3 29 29 29 29 29 29 29 29 29 29 28 318
4 39 39 39 39 39 39 39 39 39 39 39 429
5 9 9 9 9 9 9 9 9 9 9 9 99
6 11 11 11 11 11 11 11 10 8 11 11 117
7 7 7 7 7 7 7 7 7 6 7 7 76
8 4 4 4 4 4 4 4 4 4 4 4 44
9 5 5 5 5 5 5 5 5 4 5 5 54
Total 167 167 167 167 167 167 167 166 162 167 166 1830

Number of age readings by age

Table6.10: Age composition by reader gives a summary of number of readings per reader and age. The total numbers of
readings by age and by reader are also presented.
Age RO4NO RO6ES RO8PT RIODE RI2NL RI4ES RI16IT RI8NL R20NO R22IE R24ES total

0 13 13 19 12 15 3 11 15 0 8 4 113
1 18 21 18 18 18 33 17 2 21 23 26 215
2 31 23 33 32 37 35 24 15 50 33 19 332
3 22 24 40 26 32 23 29 20 40 32 18 306
4 32 41 25 38 41 34 52 29 28 37 18 375
5 25 17 5 17 2 6 19 28 13 12 30 174
6 5 10 11 3 7 10 10 15 1 9 19 100
7 6 9 12 7 6 11 5 13 4 4 14 91
8 2 5 4 6 3 7 0 12 4 8 5 56
9 6 3 0 7 5 2 0 10 1 1 3 38
10 6 0 0 1 1 1 0 2 0 0 6 17
11 1 1 0 0 0 2 0 3 0 0 2 9
12 0 0 0 0 0 0 0 1 0 0 1 2
13 0 0 0 0 0 0 0 1 0 0 1 2
Total 167 167 167 167 167 167 167 166 162 167 166 1830
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Statistics by modal age plot (STDEV, CV and PA)
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Figure6.5: CV, PA and (STDEV (standard deviation) are plotted against modal age
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Figure6.6: The distribution of the age reading errors in percentage by modal age as observed from the whole group of
age readers in an age reading comparison to modal age. The achieved precision in age reading by MODAL age group is
shownby the spread of the age readings errors. There appears to be no relative bias, if the age reading errors are
normally distributed. The distributions are skewed, if relative bias occurs.

64



Relative bias for all readers
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Figure6.7: The relative bias by odal age as estimated by all age readers combined.

Mean length at age by reader

Table6.9: Mean fish total length (mm) at age per reader is calculated per reader and age (not modal age) and for all
readers combined per age. A weighted mean is also given.

Age R04 NO RO6 ES  RO8 PT R10DE  R12NL R14 ES R16 IT R18 NL  R20 NO R22 IE R24 ES
0 101 101 114 100 106 86 100 144 - 98 98
1 162 166 174 165 168 147 161 139 123 151 144
2 205 203 210 204 210 210 194 164 222 208 192
3 234 217 231 234 239 240 216 216 239 234 211
4 239 239 246 237 244 237 252 221 243 239 246
5 243 266 270 245 275 293 269 237 236 282 238
6 303 313 330 311 321 298 334 249 320 303 254
7 308 309 340 334 352 304 361 267 345 330 266
8 362 354 345 337 335 319 - 281 358 359 323
9 341 353 - 355 359 348 - 304 325 325 335
10 360 - - 360 340 370 - 340 - - 353
11 345 335 - - - 348 - 223 - - 340
12 - - - - - - - 306 - - 370
13 - - - - - - - 223 - - 360

Weighted Mean 228 228 228 228 228 228 228 227 226 228 228
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6.1.3 All readers - sliced otoliths

Summary statistics

Table6.10: Summary of statistis; PA (%), CV (%) and APE (%).
NSample CV

PA

APE

54 21%

48 %

14 %
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Data Overview

Table6.11: Data overview including modal age and statistics per sample.

S « o
s, P 5 2 8 &5 8 2 8 ¢ 2 2w g8 == &g 85w §og o 0%
e £ 08 2 8 08 8 8 % 2 8§ £ 8 38 88 8 8 8B B B § ¢ g g OB Ogofoo ot
g = =

274A_38301_003sice 350 F svo12024  274a 10 11 9 10 10 9 4 10 10 10 11 16 9 9 9 9 11 11 5 10 9 10 33 24 14
274A_38301_004se 300 M 31/01/2024  27.4.a 4 6 7 4 7 4 3 7 5 7 10 14 4 5 5 5 8 6 4 4 4 4 33 43 31
274A_38301_007sice 340 M svo12024  274a 10 10 9 10 10 8 6 10 10 10 9 12 7 9 8 9 11 10 6 8 10 10 43 17 13
274 38301_009slice 340 M 31/01/2024  27.4a 6 7 8 7 8 6 5 7 7 7 7 10 6 6 7 6 8 6 6 6 6 6 43 16 12
274 38301 O13slice 355 F svovz024  274a 13 16 11 14 14 13 6 13 14 14 14 20 13 14 15 12 14 13 7 15 13 14 33 21 13
274A_38301 O14sice 350 F svo12024  274a 11 10 8 11 10 10 4 9 11 11 11 10 9 9 10 9 10 9 5 9 10 10 33 20 13
274 38301 _015sice 375 M swo12024 2742 10 11 10 10 10 10 5 10 11 10 11 13 10 10 11 9 10 10 6 9 10 10 57 17 10
274A_38301_023slice 325 M 31/01/2024 274 8 8 8 7 8 7 5 8 8 8 9 17 7 7 7 7 9 7 5 7 7 7 43 30 16
274A_38304_009slice 250 F 31012024 2764 4 4 3 4 4 3 3 4 5 4 4 9 4 3 5 4 - 4 3 3 4 4 55 33 17
274A 38304 Olisice 320 M 120212024 2762 10 11 7 10 10 8 7 11 12 10 11 13 10 9 10 10 11 10 5 11 10 10 43 18 13
274A 38304 021slice 325 M 120212024 2762 10 10 8 10 10 9 6 11 11 10 11 12 10 9 9 10 11 10 6 10 10 10 48 15 11
274A_38304_023slice 320 M 1200212024  27.6:a 6 10 7 6 7 6 5 6 6 6 7 12 6 6 9 6 10 6 5 5 6 6 52 27 20
274A_38304_025slice 290 M 12/02/2024 276a 6 10 6 6 8 8 5 8 6 7 8 17 7 7 12 8 9 7 4 6 8 8 29 35 23

274A_38309_00siice 335 M 12022024 27.4.a 4 4 4 4 4 4 3 4 4 4 5 6 4 4 4 4 5 4 4 4 4 4 81 14 8
274A_38309_0Olisice 360 M 20002023 2742 15 15 13 14 15 15 6 14 16 16 16 16 14 15 15 11 15 14 - 16 14 15 35 16 10
274A_38309_0l3slice 375 M 200012023 27.4a 4 5 9 5 4 5 4 4 4 4 6 9 4 4 4 4 6 4 - 4 4 4 65 32 23
274A_38309_015slice 370 M 20/01/2023 274a 5 6 7 6 6 6 4 5 5 5 7 7 5 6 6 6 7 5 - 5 5 5 40 15 13
274A_38309_016slice 380 M 20012023 27.4.a 5 5 8 6 5 5 3 5 6 5 6 7 5 6 5 5 5 5 - 5 5 5 65 18 13
274A_86650_0025k 360 F 20012023 2742 13 14 11 12 14 17 6 12 14 12 13 13 11 12 12 12 14 12 5 13 13 12 33 21 13
274A_86650_003sice 325 F 1000022024 27.4a 11 13 10 10 14 17 7 9 12 11 15 15 11 10 11 13 11 9 5 10 13 11 24 24 18
274A_86650_007sice 345 F 1000022024 2742 10 10 9 10 11 11 6 9 12 10 11 12 10 10 11 10 11 10 5 10 10 10 48 17 10
274A_86650_010slice 345 F 19/09/2024  27.4a 8 10 8 7 10 7 5 6 11 7 9 12 8 8 7 8 9 8 4 8 8 8 38 23 15
274A_86650_019slice 335 F 10/00/2024  27.4a 8 8 8 7 8 7 5 7 9 7 8 12 8 8 9 8 9 8 4 7 8 8 48 20 13
274A_86650_020slice 345 F 19002024 2742 10 10 10 10 11 11 6 9 11 10 10 15 10 9 13 10 10 10 5 10 10 10 57 20 10
HOM_2023_Q1_6a_57916_002 320 F 19/09/2024  27.6a 9 9 7 9 9 8 5 8 9 9 10 10 7 9 8 7 8 9 5 9 8 9 43 17 13
HOM_2023_Q1.% 57916 003 330 F 2600212023 27.6a 9 9 7 9 9 8 5 9 10 9 10 11 8 9 10 8 8 8 6 8 - 9 35 16 12
HOM_2023_Q1_6a_57916_004 320 F 26/02/2023 276 8 8 7 8 8 7 6 8 9 8 9 10 7 6 8 7 9 9 6 7 7 8 33 14 12
HOM_2023_Q1_6a_57916_005 290 F 26/02/2023  27.6.a 6 6 5 6 6 6 5 6 7 6 7 11 6 6 6 6 7 7 5 6 6 6 62 20 11
HOM_2023_Q1_6a_57916_008 330 M 26/02/2023  276a 9 9 9 9 9 8 5 9 11 9 10 11 8 8 8 8 9 9 6 8 7 9 43 16 12
HOM_2023_Q1_6a_57916_011 350 F 260212023 2762 15 15 13 15 15 13 8 12 16 15 16 15 13 13 9 12 - 14 6 11 9 15 30 22 17
HOM_2023_Q1_6a_57916_013 310 M 26/02/2023  276a 9 9 8 9 9 9 5 9 10 9 10 12 9 8 8 8 11 9 5 9 9 9 52 18 11

HOM_2023_Q1_6a_57916_014 310 M 2610212023 27.6.a 9 9 8 9 9 9 8 9 10 9 9 11 9 8 8 8 10 9 6 8 8 9 48 12 8
HOM_2023_Q1_6a_57916_017 300 M 26/02/2023 276a 6 7 7 6 6 6 5 6 6 6 9 8 6 6 6 5 9 7 6 6 6 6 62 17 12
HOM_2023_Q1_6a_57916_020 290 M 26/02/2023  27.6.a 5 5 5 5 5 4 4 5 5 5 5 8 4 5 4 5 5 5 4 5 4 5 67 18 10
HOM_2023_Q1_6a_57916_022 360 F 2600212023 2762 15 14 13 15 14 14 8 15 16 15 16 17 14 12 13 14 17 15 6 16 14 14 29 19 12
HOM_2023_Q1_6a_57916_026 310 M 26/02/2023 2764 8 9 9 9 9 9 6 9 10 9 11 17 8 6 9 8 - 9 6 9 - 9 53 26 14

HOM_2023_Q1_6a_57916_028 280 F 260212023 27.6a 6 6 5 6 6 6 5 6 6 6 6 9 6 6 6 6 6 6 5 6 6 6 81 13 5
HOM_2023_Q1_6a_57916_033 360 F 2600212023 27.6a 15 15 12 15 16 12 7 15 16 15 15 17 13 12 9 9 15 7 12 8 15 35 25 21

HOM_2023_Q1_6a_57916_039 260 M 26/02/2023  27.6.a 5 5 4 5 5 5 4 5 5 5 6 8 5 5 5 5 5 5 4 5 5 5 76 16 7
HOM_2023_Q4_6a_59527_001 300 F 26/02/2023 276a 7 7 7 7 7 7 4 7 7 6 8 6 6 5 6 7 - 7 6 7 6 7 55 14 11
HOM_2023_Q4_6a_59527_003 320 M 101112028 27.6a 7 10 9 8 9 9 5 9 9 8 10 12 8 8 7 7 9 9 6 8 6 9 33 19 15
HOM_2023_Q4_6a_59527_005 290 F 19/11/2023  27.6:a 7 7 6 6 6 6 4 6 7 6 7 9 6 4 6 6 6 7 5 7 6 6 52 17 12



€ © )
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HOM_2023_Q4._6a_59527_006 300 F 19/11/2023  27.6:a 7 7 7 6 7 7 4 6 7 6 8 8 8 7 7 6 7 8 5 7 7 7 52 15 11
HOM_2023_Q4._6a_59527_007 340 F 19/11/2023  27.6:a 9 9 9 8 9 8 4 8 9 9 9 8 7 8 7 7 9 9 6 9 7 9 48 16 12
HOM_2023_Q4_6a_59527_008 280 M 10/11/2023  27.6a 6 6 6 5 6 6 4 5 6 5 6 8 5 5 5 5 6 6 5 5 5 5 48 15 12
HOM_2023_Q4_6a_59527_011 280 F 19/11/2023 27.6.a 4 5 4 4 4 4 4 4 5 4 4 4 4 4 4 4 7 4 4 5 4 4 81 17 11
HOM_2023_Q4_6a_59527_016 290 M 1911/2023  27.6a 7 7 5 6 7 7 5 7 7 6 7 6 6 6 7 6 8 7 5 7 6 7 48 13 11
HOM_2023_Q4_6a_59527_017 340 M 19112023 2762 12 12 10 12 12 11 5 11 12 12 12 14 11 10 11 9 12 12 7 13 11 12 43 18 12
HOM_2023_Q4_6a_59527_020 280 M 1911/2023  27.6a 6 6 6 5 6 5 4 5 6 6 6 6 6 5 5 5 7 5 5 5 6 6 48 12 11
HOM_2023_@ 6a_59527_021 320 M 19/11/2023  27.6a 8 9 8 9 9 8 6 8 9 9 9 8 8 6 8 8 9 9 6 8 7 8 43 13 9
HOM_2023_Q4_6a_59527_022 310 M 19112023 27.6.a 9 10 9 9 9 9 5 8 10 9 12 9 8 8 10 8 12 10 6 10 9 9 38 18 12
HOM_2023_Q4_6a_59527_023 280 M 1011112023 27.6a 6 7 6 6 7 6 3 5 7 7 7 7 6 5 7 6 - 7 4 7 7 7 50 18 14
HOM_2023_Q4_6a_59527_027 280 F 1011112023 27.6a 6 7 6 6 6 6 4 6 7 6 7 6 6 6 6 6 8 7 5 7 6 6 62 13 9
HOM_2023_Q4_6a_59527_029 330 F 1911/2023  27.6.a 9 9 9 9 9 9 5 9 11 9 10 9 8 9 9 9 10 10 7 10 8 9 57 14 8
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Number of age readings by modal age

Table6.12 Number of age readings table gives an overview of number of readings per reader and modal age. The total

numbers of readings by modal age and by reader are also presented.

R0O4 RO06 R08 R10 R12 R14 R16 R18 R20 R22 R24 R28 R30 R32 R38 R40 R44 R46 R48 RS50 R56 tot
ES DE ES NL NO IE ES IT GR GR IE IT

NO

Mod

al

DE

ES

IT

IT

ES

IT

NL

PT

al
age

103
103
168
103
105
207
168
21

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10
11
12
13
14
15
Total

42

42

60

54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 48 54 50 54 52 112

54

Number of age readings by age

Table6.13 Age composition by reader gives a summary of number of readings per reader and age. The total numbers of

readings by age and by reader are also presented.

R0O4 R06 R08 R10 R12 R14 R16 R18 R20 R22 R24 R28 R30 R32 R38 R40 R44 R46 R48 R50 R56 tota
ES DE ES NL NO ES ES IT IT GR ES GR IT

NO

Ag

IE

DE

IT

IE

IT

NL

PT

10
89

14
19
10

128
180
131
119
155
112
55
38
26
26

19
17

11

10

12

11

10

10

12

10

10
10
10

10

10

11

10

10

11

11

10

10
11

12
13

14
15
16
17

30
14

20

54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 54 48 54 50 54 52 1122

Total

70



Separate age bias plots by reader
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