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1 Introduction

GenusTrachurusbelongs to the Family Carangidae aisdcomposed by numerous mediupelagic species with
commercial interest, sustaining artisanal and industrial fisheries worldwidel{er et al., 1981In the North, Central

East Atlantiaand the Mediterranean Sea, this group is mainly represented.lsachurus T. mediterraneusnd T.
picturatus with different geographical distribution and abundance, although with quite overlapping among them
depending on the arefFig. 11).
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Figurel.l. Geographical distribution of th&rachuruspecies addressed in the present otolith exchangeg$e and
Pauly 2022; ischer et al., 1981

The biological knowledge of these species is also variable and different amon@@e&s2018put it is widely agreed

that readability of theTrachurusotoliths is quite difficult and thathere are regional differences, beirie ageing
interpretation more difficult in the southern areas of their distributidimits, where seasonal climate odations are

lower. Due to @e determination is essential in fish stock assessment to estimate the rates of moralities and, gnowth
order to provide appropriate management advice, ageing procedures must be reli#iever,otolith preparation

and age rading methods might differ considerably between countreasjito organize otolith exchanges on a regular
basis and age reading workshdpsecommendedf serious problems are found, to agree and to update the criteria
used among countries. With this airm expert groupmet in 1996to 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 (Workshc
on Age reading of Horse Mackerel, Mediterranean Horse Matlkard Blue Jack Mackerélréchurus trachurysr.
mediterraneusaandT. picturatu3 in 2012(Table 11). Based on the results of last otolith exchange and the workshop in
2018, the Working Group on Biological Parameters (WGBIOP) identified the need for another exchange and age readir
workshop onTrachuruspecieqICES, 2020)



Table 11 Summary of the ailith exchanges and workshops ®rachuruspecies in the ICES framework.

Year 5\;(;122%2/ Species References
ggg 5\;(;1222?) T. trachurus -Report of the horse mackerel otolith workshop (ICES, 1999)
2006 Both T. trachurus -Report of theHorse Mackerel Exchange and Workshop 2@a8l¢et al.,
2011)
2012 Both T. trachurus -Report of theWKARHOMUCES, 2016)
T. mediterraneus
T. picturatus
2015 Both T. trachurus -Report of the Horse Mackerel, Mediterraneblorse Mackerel and Blue
T. mediterraneus Jack Mackerel Otolith Exchange 200&féet al., 2015)
T. picturatus -Report of theWKARHOMZRCES, 2015)
2018 Both T. trachurus -Report of theWKARHOMBICES, 2018)
T. mediterraneus
T. picturatus

The agreed oRA for the workshop included thperformance of previoustolith exchanges for the three speci@he

overall dolith Exchange was organized during 2021 (which finalized in February 2022), in8Bidéaglersfrom 12

countries(including samples from the Atlantic Archipelagos of Maddimmresand The Canary Islandajerested on
evaluatingtheir ageing criteria and to intezalibrate them with other laboratoridsountries involved in ageing
procedures along the geographicasulibution of these species, both in the Atlantic Ocean and the Mediterranean Sea
(Annexl).

Readers were instructed to follow the WKARHO8&Bemes andgrotocols when completing the current otolith
exchange annotations on SmartDoByecision measures weanalysedby species in order to evaluate the necessity

of a 4" WKARHOM meeting, both for thetal of the basic readerand theadvancednes.



2 Methods

All the laboratories participating in the Exchange contributed to the exchuuiitipeotolith pictures from their areas,
following general instructions provided by the coordinatoReading were carried out without information about
individual lengthand readings were performed marking all the annual translucent rings and in addecigentype
(Opagque / Translucent) was aniabed.

Thestatisticalanalysisvascarried outfollows traditional methods where the level of accuracy compared to modal age
was indicated by percentage agreement (PA) and bias, telstis and the level of presion(i.e. the reproducibility of

age estimatepwas indicated by the coefficient of variation (CV). The tables and plots presented are from the Guus
9f GAyl 9EOSt &akKSSi w! 3S wSlI RAY3 /agavdrageNderéedtzga @r(APD and A v |
' 3S SNNEBN YBSENBOSFO6HREAQT O FSNIF IS LISNOSyGF3IS SNNBNI 6

Peacentage Agreemen(PA)

The PA's are calculated as the ratio between the total number of age readings in agreement with modal dge and t
total number of age readings for that sample:

vobp ———— pTmM

These values are calculated per reader and modal age and also for all the readers per modal age and a weighted me,
of the PA per reader.

Coefficient of Variation(CV)
TheCVsweNE O f Odzf  GSR a GKS NI GA2 060SieSSy GKS adl yRIFNJ
age:
#6bP — pTm
In thetablesthe CV of all readers combined per modal age and a weighted mean of the CV perareaglsp added

Average Percentage Error (APE)

APE was calculated based on the method outlined by BeaangRournier (1981). This method is not independent of
fish age and thus provides a better estimate of precision. As the calculations of both CV and APE pose iptbblems
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:

pImMhP ® ®
I 0 %— S—=
3 ®

S

where® is the age reading of read&and®is the mean of all readings from 1 &o



Age error matrix (AEM)

Age error matrices (AEM) were produced following procedures outlined by WKSABES20(14) where the matrix
shows the proportion of each modal age raiged as other ages. The sum of eamh is 1, which equals 100%. The age
RFEGEF ¢la yrfeaSR GsA0SET GKS FANRG GAYS Ffft NBFRSNA
GSNBE AyOf dzZRSR® LT I NBFRSNI A& dal ROl YyOSRé (KSystock KSe@
assessment or similar purposes. When the AEM is compiled for assessment purposes it uses only those readers wi
provide age data for the stock assessment in that#jearea.



2.1 Overview of samples and readers

Table2.1: Overview of samples used for the otolith exchangeladchurus trachurugEventID 362).0tolith preparation:
whole.

ICES Number of Modal age Length range

Year area Preparation Quarter samples range (mm)

2016 111 Whole 1 6 1-4 135225
2016 111 Whole 2 8 1-3 150205
2016 111 Whole 3 3 0-1 95115
2017 1 Whole 2 1 1 155

2017 1 Whole 3 1 2 195

2017 111 Whole 1 3 1 110140
2017 7 Whole 4 23 2-7 230-395
2018 1 Whole 1 3 180

2018 1 Whole 2 57 305-330
2018 7 Whole 1 21 2-4 220-265
2019 1 Whole 1 1 5 245

2019 1 Whole 2 3 3-6 210320
2019 1 Whole 3 3 3-6 200-345
2019 111 Whole 1 1 3 240

2019 22 Whole 1 2 5 305320
2019 22 Whole 3 2 2 170220
2019 27.9 Whole 1 5 4-5 235255
2019 27.9 Whole 2 6 4-9 295365
2019 27.9 Whole 3 3 6-11 365390
2019 279.a Whole 1 2 1-2 120-200
2019 279.a Whole 2 5 1-5 150-265
2019 279a Whole 3 4 1-5 165255
2019 279a Whole 4 4 39 120265
2019 8 Whole 1 3 4 220265
2019 8 Whole 2 2 4-5 170280
2019 8 Whole 3 3 34 235250
2020 111 Whole 1 4 2-4 175215
2020 111 Whole 3 3 4-5 270-320
2020 20 Whole 2 9 1-5 190-305
2020 20 Whole 3 7 0-4 120-260
2020 20 Whole 4 15 0-7 100-325
2020 22 Whole 1 15 2-7 155330
2020 22 Whole 2 8 0-6 50-315
2020 22 Whole 3 11 0-5 100-320
2020 22 Whole 4 2 0-1 120-200
2020 27.9 Whole 2 1 5 225

2020 27.9 Whole 3 9 1-12 160430
2020 8 Whole 3 2 4-5 270-305
2020 8 Whole 4 10 1-6 120-320
2021 1 Whole 1 1 3 265

2021 111 Whole 4 1 1 140

2021 22 Whole 1 3 1-3 125240
2021 22 Whole 2 3 0-5 45-280
2021 22 Whole 3 10 3-6 195330
2021 27.9 Whole 1 6 5-10 360-445
2021 8 Whole 1 1 5 300

2021 8 Whole 2 8 1-6 135340
2021 111 Whole 4 1 1 160

2021 1 Whole 1 1 4 220



Table2.2: Reader overvievior the otolith exchange offrachurus trachuruEventID 362). Otolith preparation: whole.

Reader code Expertise
RO4 NL Advanced
RO6 ES Advanced
RO8 PT Advanced
R10 ES Advanced
R12 1T Advanced
R16 IE Advanced
R20 ES Basic
R22 GR Basic
R24 ES Basic
R26IT Basic
R28 IT Basic
R30 PT Basic
R34 FR Basic
R36 NO Advanced
R38 GR Basic
R40 PT Basic
R42 MA Advanced
R44 DE Basic
R48 GR Basic
R50 ES Basic
R52 DE Basic
R56 GR Basic
R60 IT Basic
R62 ES Advanced
R64 IT Basic
R68 FR Basic
R70 NO Basic
R72 ES Basic

Table2.3: Overview of samples used for the otolith exchangeélodchurus trachuruéeventID 362).0tolith preparation:
sliced.

ICES Number of Modal age Length range

Year area Preparation Quarter samples range (mm)
2014 4 Sectioned 1 2 7-14 265365
2015 4 Sectioned 3 2 10-13 325335
2015 4 Sectioned 4 8 314 285-335
2016 4 Sectioned 1 1 16 395
2016 4 Sectioned 3 15 4-18 275665
2017 4 Sectioned 1 10 314 235375
2017 7 Sectioned 4 28 3-16 230-395
2018 7 Sectioned 1 21 2-5 220-265
2019 27.4.a Sectioned 1 9 9-19 350410
2019 27.4.a Sectioned 2 7 11-18 355-395
2019 274.a Sectioned 3 10 5-24 290430
2019 27.4.a Sectioned 4 6 11-19 345405
2019 279.a Sectioned 1 4 7 290-340
2019 279.a Sectioned 2 4 5-14 275425
2019 27.9.a Sectioned 3 4 7-12 285445
2019 27.9.a Sectioned 4 3 7-10 295-380



Table2.4: Reader overvievior the otolith exchange oTrachurus trachurugEventID 362).0tolith preparation: slicd.

Reader code Expertise
R0O4 NL Advanced
R06 ES Advanced
RO8 PT Advanced
R10 ES Advanced
R12IT Advanced
R16 IE Advanced
R18 IE Basic
R20 ES Basic
R22 GR Basic
R24 ES Basic
R26 IT Basic
R28 IT Basic
R30 PT Basic
R34 FR Basic
R36 NO Advanced
R38 GR Basic
R40 PT Basic
R42 MA Advanced
R44DE Basic
R48 GR Basic
R50 ES Basic
R52 DE Basic
R56 GR Basic
R60 IT Basic
R62 ES Advanced
R64 IT Basic
R68 FR Basic

R70 NO Basic



Table2.5: Overview of samples used for tltolith exchange offrachurus mediterraneud&ventID 388)

Year ICESrea/GSA Quarter Number of Modal age Length range
samples range (mm)
2012 27.8.c 2 4 6-9 430480
2013 27.8.c 3 1 4 245
2014 27.8.c 2 1 7 300
2014 27.8.c 3 2 5 380410
2014 27.8.c 4 3 4-5 370-380
2015 27.8.c 3 1 6 335
2015 27.8.c 4 1 4 300
2016 27.8.c 2 6 37 280-375
2017 27.8.c 1 2 7-8 415440
2017 27.8.c 2 4 2-7 185295
2018 27.8.c 2 7 35 255320
2015 11 2 6 1-3 125175
2015 11 3 9 1-4 185315
2015 11 4 2 0 110135
2016 11 1 1 1 140
2019 11 1 4 2-4 165280
2020 11 2 10 2-5 150-265
2016 1 3 9 4-9 220-345
2017 1 1 1 2 170
2017 1 2 1 2 145
2018 1 1 2 3 190195
2020 20 2 7 34 220-335
2020 20 3 7 0-3 45-255
2020 20 4 12 1-4 145255
2020 22 1 26 0-6 50-370
2020 22 3 1 155
2020 22 4 4 2-4 300-355
2019 22a 2 5 1-7 135315
2020 22a 3 18 0-4 120-305
2020 22a 4 7 0-5 100275

Table2.6: Reader overviewor the otolith exchange oTrachurus mediterraneu&vent|D 388)

Reader code Expertise
RO2 ES Advanced
RO6 IT Advanced
RO8 IT Advanced
R10 GR Basic
R14 1T Basic
R28 ES Basic
R30 PT Basic
R32 PT Basic
R40 GR Basic
R42 ES Advanced
R44 ES Basic
R54 GR Basic
R60 IT Basic

R66 GR Basic



Table2.7: Overview of samples usdadr the otolith exchange oTrachurugicturatus(EventID 387).

Year ICES area / GSA Quarter Number of samples Modal age range Length range (mm)
2018 27.10.a 4 5 2-3 255295
2019 27.10.a 4 3 1-2 220-240
2020 27.10.a 1 5 34 305-375
2020 27.10.a 4 18 1-7 110400
2021 34.1.2 2 21 0-3 130210
2021 34.1.2 3 18 0-2 130195

Table2.8: Reader overvievior the otolith exchange oTrachurusicturatus(EventiD 387).

Reader code Expertise
RO2 ES Advanced
RO4 ES Basic
R06 GR Basic
R10IT Basic
R16 IT Basic
R18 PT Basic
R20 PT Basic
R30 ES Basic
R32 PT Basic
R34 PT Basic
R44 GR Basic
R46 ES Basic
R48 ES Basic
R50 IT Basic
R60 GR Basic
R66 IT Basic
R70 ES Basic
R721T Basic



3 Results

Results are presented separately for each spediable3.1 sunmarizzsthe most general results by species.

Table 3.1: Overall simmary of statisticsfor the total of the samples and specieBercentage of AgreementP@ %),

Coefficient of Variation@V, %) andAverage Percentage ErrohRE %).

All readers Advanced readers
Species preparation CcVv PA APE CvV PA APE
Trachurus trachurugrhole 44 46 32 38 52 -
Trachurus trachurusliced 22 44 15 18 52 -
Trachurus mediterraneusghole 44 49 32 55 54 -
Trachurus picturatushole 54 55 35 - - -
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3.1 Trachurus trachurus (Event-ID 362)

3.1.1 Whole otoliths
3.1.1.1 All readers

The weighted average percentage agreem@)based on mdal ages for all readers 6%, withaweighted average
CV of44% andan APE of 3%(Takbles3.2- 3.3)
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Table 3.2; Coefficient of Variation (G\#9 per modal age and reader, the CV of all readers combined per modal age and a weighted mean of the CV per
reader.

Modal RO4 RO6 RO8 R10 R12 R16 R20 R22 R24 R26 R28 R30 R34 R36 R38 R40 R42 R44 R48 R50 R52 R56 R60 R62 R64 R68 R70 R72

age NL ES PT ES IT IE ES GR ES IT IT PT FR NO GR PT MA DE GR ES DE GR IT ES IT FR NO ES all
0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 60 28 63 31 50 55 76 59 37 55 56 52 38 74 56 67 56 45 72 38 38 61 66 40 53 50 56 74 68

2 53 67 32 67 32 44 39 21 32 27 45 63 25 49 20 48 37 45 28 47 69 26 27 48 30 38 57 23 52

3 32 45 31 42 24 53 46 22 35 20 25 33 22 33 35 34 29 42 22 32 70 25 14 36 22 21 36 25 43

4 36 43 24 41 29 23 33 17 28 24 33 29 28 27 31 33 27 28 22 38 55 19 26 24 19 16 27 38 40

5 35 37 27 38 24 17 33 21 35 24 29 29 22 33 33 32 27 28 32 31 3r 18 23 25 14 29 29 33 37

6 31 29 30 41 22 7 27 11 28 21 29 36 30 21 35 36 34 28 23 34 16 19 16 30 21 14 28 23 36

7 12 28 20 28 26 - 7 15 8 33 42 20 42 19 15 27 14 14 19 11 O 19 44 6 0 3 12 53 33

8 - - - - - - - - - - - - - - - - - - - - - - - - - - - - 19

9 22 29 5 14 13 - 10 27 25 22 6 12 7 6 16 21 21 22 32 18 - 30 17 25 16 26 17 32 26
10 6 13 5 17 14 - 6 20 9 8 7 6 8 0 7 10 13 6 18 0 - 25 18 O - 20 20 10 21
11 - - - - - - - - - - - - - - - - - - - - - - - - - - 22
12 - - - - - - - - - - - - - - - - - - - - - - - - - - - - 21

Weighted

Mean 39 41 32 41 29 37 41 25 32 27 34 37 26 37 33 39 32 3 31 3B 51 27 28 32 26 27 36 36 44

Table3.3: Percentage agreement (P%) per modal age and reader, the PA of all readers combined per modal age and a weighted mean of the PA per reader.

Modal R04 RO06 R08 R10 R12 R16 R20 R22 R24 R26 R28 R30 R34 R36 R38 R40 R42 R44 R48 R50 R52 R56 R60 R62 R64 R68 R70 R72

age NL ES PT ES IT IE ES GR ES IT IT PT FR NO GR PT MA DE GR ES DE GR IT ES IT FR NO ES al

0 84 11 42 11 100 0 89 95 16 100 79 21 90 89 100 O 79 95 95 11 0 95 89 74 11 84 53 100 64
1 70 90 43 90 80 65 68 73 17 67 77 46 83 67 77 43 47 8 67 8 71 70 67 87 48 80 63 63 67
2 44 46 18 61 68 68 38 79 25 54 61 46 74 43 86 18 39 57 68 46 42 64 54 71 41 71 54 80 54
3 43 24 24 36 65 69 33 67 15 78 47 47 65 31 67 9O 40 42 58 56 46 58 80 24 40 78 13 55 46
4 38 25 27 25 55 53 26 73 14 70 35 44 42 25 47 9 43 26 30 41 25 73 51 30 49 59 14 33 38
5 38 12 22 24 38 60 39 43 17 41 29 26 54 43 33 17 45 31 29 24 30 57 44 29 69 33 14 18 33
6 45 14 14 14 38 83 29 14 14 50 7 57 58 29 43 14 43 29 7 36 50 36 54 31 22 43 29 0 31
7 50 50 50 33 O 0 80 O 67 33 17 33 25 50 33 O 67 60 O 50 100 17 33 8 0 33 17 0 35
8 100 100 2100 0 O - 0 100 O 100 O O 100 O 100 O 100 0O O O - 100 O O O O 100 O 38
9 67 40 25 20 O - 40 40 O 40 O 50 50 50 40 O 20 20 O 40 - 20 40 O O 60 20 0 26
10 33 33 33 3 0 - 67 O 3 0 O 3 0 10 0O O 33 67 0 100 - 33 3 O - 0 33 0 27
11 0 100 0 O O - 100 0 100 O O O O 100 100 0 O O ©O O - 0 O0 ©O0 - 0 0 0 20
12 0 100 0 100 0 - O O O O O O O 100 100 O 100 100 O O - O 100 O - O 100 0 32
W&'gg;ed 49 33 28 38 57 62 43 62 18 63 45 40 61 44 60 15 46 47 46 45 42 62 60 43 42 62 29 45 46
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The relative bias is the difference between the mean age (per modal age per reader) and modal age. As for the previcastafibised bias for all
readers and weighted means are calculaf@dbe 3.4).

Table3.4: Relative bias per modal age per readée relative bias of all readers combined per modal age and a weighted mean of the relative bias per
reader.

Modal RO4 R06 R08 R10 R12 R16 R20 R22 R24 R26 R28 R30 R34 R36 R38 R40 R42 R44 R48 R50 R52 R56 R60 R62 R64 R68 R70 R72
age NL ES PT ES |IT IE ES GR ES IT IT PT FR NO GR PT MA DE GR ES DE GR IT ES IT FR NO ES

0 016 089 058 089 0 1 011 005 095 0 021 1.05 01 011 0 153 021 0.05 0.05 089 1 005 0.11 0.26 0.89 0.16 068 0 0.43
1 007 01 063 003 -01 035 -01 -01 12 007 -02 086 0.09 007 -02 12 087 -01 -03 013 029 -01 023 01 048 -0.1 047 -02 0.19
2 052 129 1.36 0.64 0.07 0.63 0.04 014 129 057 -02 15 009 129 -0. 179 0.96 046 -0.3 0.86 2.42 021 057 032 085 0 125 -0 0.66
3 045 158 147 171 -0.2 044 02 007 176 0.09 -0.6 082 -0.1 1.06 0.02 295 1.02 1.07 -0.4 027 3.38 0.2 009 113 049 0.1 224 -05 0.74
4 035 236 161 191 -0.3 089 06 -0.2 209 01 -09 04 -01 145 012 302 1.02 1.35 -0.8 111 508 0 009 111 019 03 244 -1 0.84
5 034 26 207 134 -0.3 04 087 -05 162 -04 -1.2 031 011 1.36 01 2.85 093 162 -1.2 14 3 -04 -03 129 -03 -0.1 243 -15 0.66
6 01 321 214 18 -1 017 1 -1 179 -05 -15 071 -07 1.07 043 229 007 193 -1.7 121 033 08 -0.7 023 -13 -0.7 243 -21 031
7 0 133 133 3 23 -2 02 -18 03 -2 -23 -12 -18 05 -1 14 017 -06 25 02 0 -15 22 017 -1 -2 133 -37 -0.73
8 o o o0 1 41 - =2 0 1 0 -1 -1 0 -1 0 4 0 2 1 1 - 0 1 2 2 -1 0 -4 -
9 1 24 075 16 -18 - 08 -2 02 -14 -13 -08 05 05 02 25 -12 12 -22 04 - -24 -12 02 -45 -14 06 -43 -
10 07 133 067 233 3 - -03 23 1 -23 -13 07 -23 0 -17 167 13 033 37 0 - -2 -7 -1 - 23 0 -43 -
@ 1 0 41 1 S5 - 0o 4 0 3 -2 =2 1 0 0 2 3 1 4 1 - -4 3 1 - 1 1 6 -
2 1 0 2 0 3 - 1 2 1 4 5 1 1 0 0 1 0 0 5 1 - 2 0 2 - -1 0 -8 -
W&'gg;ed 026 171 14 133 -04 051 031 -0.3 1.49 -01 -0.7 064 -0.1 094 -0 239 0.75 093 -0.8 0.76 2.66 -0.2 -01 07 025 -02 177 -1 058
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All readers

Mean age +/- 2 stdev
w

T T T T T T T T T T T T T

0 1 2 3 4 5 6 7 8 9 0 M 12
Modal age

Figure3.1: Age bias plot for all readers. Mean age recorded2tétdev of each reader and all readers combined are plotted
against modal age. The estimatecean age corresponds to modal age, if the estimabteglan age is on the 1:1 equilibrium
line (solid line). Relative bias is the age difference between estimated mean age and modal age.

For each pair that is being compared, the differences between the readings per image are found and the frequency o
each ocarring difference is obtained. A rank value is calculated for the positive and the negative differences (R+ and
R-in the Guus Eltink sheet). The value with the smallest rank is then used to calculatdua that determines the

level of bias (not cledrom Guus Eltink sheet how the equations are defined).
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Table3.5: 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 bias18@<0.05), * * = certainty of bias (p<0.01)

z 88 8 w08k Q8L $AEEEEEE D 2D
Comparisor 3 S 8 S ¥ § % 8 Y £ 8383 889§ I 2388 Y3 e R
r ¢ @ x @ @ o y @ @ o o o y o@ ¥ p xx o ¥ o o X o X xr gy ©
RO4NL - *% *%k *%k *% - - *% *% *% *% *% *% *% *% * *% *% *% - *% *% - *% - *% *% *%
R06 ES *% - *% *% * *% *% * - *% * *% *% *% * *% *% *% * *% - *% *% *% *% * -
R08 PT *% *% - - * *% *% * - * * *% *% *% * *% *% *% * *% *% * *% *% *% * *%
Rlo ES *% *% - - *% * *% *% - *% * *% *% *% *% *% *% *% * *% *% *% *% *% *% *% *%
R12 IT *% * * *% - *% *% - * *% *% *% *% *% *% * *% *% *% *% *% * *% *% *% - * *%
R16 IE _ *% *% * *% _ * *% *% *% *% _ *% *% *% *% _ _ *% _ *% *% _ _ _ *% *% *%
R20 ES - *% *%k *%k *% * - *% *% *% *% *% *% *% *% * *% *% *% *% *% *% * *% - *% *% *%
R22 GR *% * * *% - *% *% - * - *% *% * *% *% * *% *% *% *% *% * *% *% *% - * *%
R24 ES *% - - - * *% *% * - * * *% *% *% *% *% *% *% * *% *% * *% *% *% * * *
R26 IT *% *% * *%k *% *% *% - * - *% *% - *% - * *% *% *% *% *% - *% *% *% - * *%
R28 IT *% * * * *% *% *% *% * *% - * *% * *% * * * - * *% *% *% * *% *% * *
R30 PT *% *% *% *% *% - *% *% *% *% * - *% - *% *% - - * - *% *% *% - *% *% *% *
R34 FR *% *% *% *% *% *% *% * *% - *% *% - *% - * *% *% *% *% *% - *% *% * - *% *%
R36 NO *% *% *% *% *% *% *% *% *% *% * - *% - *% *% * - * - *% *% *% - *% *% *% *
R38 GR *% * * *% *% *% *% *% *% - *% *% - *% - * *% *% *% *% *% - - *% *% * * **%
R4O PT * *% *% *% * *% * * *% * * *% * *% * - *% *% * *% *% * * *% *% * *% *
R42 MA *% *% *% *% *% - *% *% *% *% * - *% * *% *% - - * - *% *% *% - *% *% *% *
R44 DE *% *% *% *% *% - *% *% *% *% * - *% - *% *% - - * * *% *% *% - *% *% *% *
R48 GR *% * * * *% *% *% *% * *% - * *% * *% * * * - * *% *% *% * *% *% * *%
R50 ES _ *% *k *k *% _ *% *% *% *% * _ *% _ *% *% _ * * _ *% *% *% _ * *% *% *
R52 DE *% - *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% - *% *% *% *% *% * *%
R56 GR *% *% * *% * *% *% * * - *% *% - *% - * *% *% *% *% *% - *% *% *% - * *%
RGO IT - *% *% *% *% - * *% *% *% *% *% *% *% - * *% *% *% *% *% *% - *% - *% *% *%
R62 ES *% *% *k *k *% _ *% *% *% *% * - *% - *% *k _ _ * _ *k *k ** _ *% *% *% *
R64 IT - *% *% *% *% - - *% *% *% *% *% * *% *% *% *% *% *% * *% *% - *% - *% *% *%
R68 FR *% * * *% - *% *% - * - *% *% - *% * * *% *% *% *% *% - *% *% *% - * *%
R7O NO *% - *% *% * *% *% * * * * *% *% *% * *% *% *% * *% * * *% *% *% * - *
R72 ES *% * * * *% *% *% *% * *% * * *% * *% * * * *% * *% *% *% * *% *% * -
Modal age *% *% * *% *% *% * *% *% *% *% *% - *% - * *% *% *% *% *% *% - *% *% *% * *%

Table3.6: Number of age reading@N), Coefficient of Variation (CV, %), Percentage Agreement (PA, %) and Relative Bias
by modal age;whole otoliths)for all readers.

Modal age N Ccv PA Relative Bias
0 482 - 64 0.40
1 795 68 67 0.18
2 743 52 54 0.63
3 1431 43 46 0.68
4 1143 40 38 0.74
5 1060 37 33 0.63
6 363 36 31 0.36
7 148 33 35 -0.71
8 26 19 38 -0.38
9 117 26 26 -0.51
10 75 21 27 -0.95
11 25 22 20 -1.32
12 25 21 32 -1.4
Total 6433
Weighted Mean 44 46 0.48
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3.1.1.2 Advanced readers

All samples included

Table3.7: Coefficient of Variation (CV, %) per modal age and advanced reader, the CV of all advanced readers combinec
per modal age and a weighted mean of the CV per reader.

Modal age RO4 NL R06 ES RO8 PT R10 ES R12 1T R16 IE R36 NO R42 MA R62 ES all
0 - - - - - - - - - -
1 66 23 64 25 58 53 74 62 53 65
2 37 68 31 42 22 26 35 25 22 42
3 24 48 22 35 22 29 29 23 29 33
4 30 39 28 41 27 29 29 25 26 36
5 27 42 26 33 30 21 23 18 25 32
6 28 25 29 31 22 8 18 10 12 28
7 54 25 19 28 26 19 13 23 16 32
8 40 18 12 18 22 - 13 17 27 27
9 5 10 18 20 24 - 5 14 20 20
10 6 41 5 11 50 - 14 18 14 29
11 - - - - - - - - - -
12 14 11 13 16 28 - 28 0 25 23
Weighted
35 38 30 32 31 30 32 26 28 38
Mean

Table3.8: Percentage agreement (PA, %) per modal age agvhncedreader,the PA of all advanced readers combined
per modal age and a weighted mean of the PA per reader.

Modalage RO4NL  RO6ES  RO8PT  RIOES  RI2IT RI6IE  R36NO R42MA  R62ES all
0 88 12 50 12 100 - 100 88 69 64
1 70 94 52 94 75 65 64 52 79 72
2 57 68 18 73 82 75 50 45 82 61
3 61 42 30 55 70 77 48 67 33 52
4 60 43 55 27 M 64 49 55 51 48
5 49 30 40 33 30 52 65 61 46 45
6 44 22 28 28 29 78 56 72 65 45
7 33 33 50 17 8 50 75 42 67 41
8 33 30 60 20 0 - 30 60 40 34
9 75 80 50 40 0 - 25 20 20 39
10 67 25 75 38 0 100 50 0 25 33
11 - - - - - - ; - - -
12 0 50 50 50 0 - 50 100 0 38

Weighted 58 45 43 44 48 66 58 57 55 52

Mean

Table3.9: Relative bias per modal age and advanced reader, the relative bias of all advanced readers combined per modal
age and a weighted mean of the relative bias per reader.

Modal age R04 NL RO6 ES RO8 PT R10ES R121T R16 IE R36 NO R42 MA R62 ES all
0 0.12 0.88 0.56 0.88 0.00 - 0.00 0.19 0.31 -
1 -0.03 0.06 0.52 0.00 -0.19 0.35 0.06 0.73 -0.21 0.14
2 0.10 0.59 1.09 0.14 -0.18 0.31 0.59 0.64 -0.09 0.35
3 0.29 1.27 1.00 0.70 -0.21 0.23 0.67 0.48 0.52 0.55
4 0.08 1.32 0.98 1.75 -0.73 0.36 0.72 0.66 0.47 0.62
5 -0.19 161 1.02 0.31 -0.93 -0.05 0.37 -0.07 0.72 0.31
6 -0.88 2.00 1.50 0.44 -1.06 0.00 0.61 -0.33 0.18 0.27
7 -1.56 2.17 0.58 1.75 -2.33 -1.00 -0.25 -0.58 -0.58 -0.20
8 -1.00 1.90 0.70 1.40 -2.90 - 0.50 0.20 -1.30 -
9 0.25 0.40 0.00 1.60 -3.00 - 0.75 0.20 -1.00 -
10 -0.33 0.38 0.00 1.38 -4.50 0.00 0.12 -2.62 0.38 -0.58
11 - - - - - - - - - -
12 -2.00 1.00 -1.00 1.50 -4.50 - -2.00 0.00 -3.50 -
Weighted Mean -0.14 1.17 0.85 0.79 -0.92 0.15 0.40 0.21 0.16 0.33



181
174
16 1

14 4
134
121
114
104
9
8-
7 4
6
5 4

Mean age +/- 2 stdev

3_
24
1+
04

0 1 2 3 4 5 6 7
Modal age

co -4
©o
-
o
-
N

Figure3.2: Age bias plot for advanced readers.

Age error matrices are calculated per area and only based on the age readings of the advanced readers.

Table3.10: Age error matrix (AEMpr whole otolith readingsThe AEM shows the proportional distribution of age
readings for each modal age. Age column should sum to one but due to rounding there might be small deviations in
some cases. Only advanced readers are used for calculating the AEM.

Modal age 0 1 2 3 4 5 6 7 8 9 10 12

Age 0 0.637 0.1119 0.0052 - 0.0056 - - 0.0103 - - 0.0167 -
Age 1 0.348 0.718 0.083 0.0036 0.0056 0.0106 0.0067 0.0103 - - -
Age 2 0.0161 0.119 0.6073 0.0836 0.028 0.0186 - - - - 0.0167 -

Age 3 - 0.0454 0.2147 0.52 0.102 0.066® 0.0201 0.0206 0.0263 - 0.0167 -
Age 4 - 0016 0.05® 02327 047 01303 0.0604 0072  0.063B - - -
Age 5 - 0.005 0.0209 00982 01486 04468 0154 01134 0.03% 0.05%  0.0167 -
Age 6 - - 0.0052  0.04 0.0868 0.15% 0.449664 0.1134 00921 0.05%  0.0667 0.0625
Age 7 - - - 0.007 0.07 0.0666 01409 04124 0068 00833 00333 0.0625
Age 8 - - - 0003 0042 00425 00805 00555 03421 005% 01167 0.0625
Age 9 - - 0.0052 - 0.0112 0026 003% 0103 0.15® 0.38® 01333 0.125
Age 10 - - - 0.003 00056 0.0186 00268 00103 0.1053 0.25 0.3333  0.125
Agell - - - - 0.0056  0.008 00134 00412 0068 00833 00833 0.0625
Age 12 - - - - - - - 0.0206 0.012 - 0.0833  0.375
Age 13 - - - - - 0.00 - 0.0206  0.0263 - 0.0667 -
Age 14 - - - - 0.0028 0.00Z  0.0134 - - 0.027 - 0.0625
Age 15 - - - - - - - - - - - 0.0625
Age 17 - - - - - - - - - - 0.0167 -

Table3.11: Number of age readings (N), Coefficient of Variation (CV, %), Percentage Agreement (PA, %) and Relative
Bias by modal age; (whole otoliths) fadvanced readers

Modal age N CV PA Relative bias
0 124 - 64 0.38
1 286 65 72 0.14
2 191 42 61 0.36
3 275 33 52 0.57
4 357 36 48 0.65
5 376 32 45 0.35
6 149 28 45 0.32
7 97 32 41 -0.09
8 76 27 34 -0.01
9 36 20 39 0.06
10 60 29 33 -0.67
11 0 - - -
12 16 23 38 -1.31
Total 2043
Weighted mean 38 52 0.32
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3.1.2 Sliced otoliths
3.1.2.1 All readers

The weighted average percentage agreement based on modal ages for all readE¥s, iwitha weighted average CV
of 22 % andan APE of % %(Talles3.12 - 3.14).
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Table 3.12: Coefficient of Variation (CV, %) per modal age and reader, the CV of all readers combined per modal age and a weightédhm&zvi per

reader.
RO4 RO6 R08 R10 R12 R16 R18 R20 R22 R24 R26 R28 R30 R34 R36 R38 R40 R42 R44 R48 R50 R52 R56 R60 R62 R64 R68 R70

Modalage \," ‘e pT ES IT IE IE ES GR ES IT IT PT FR NO GR PT MA DE GR ES DE GR IT ES IT FR NO 2
2 28 16 0 7. 0 28 0 0 0 9 28 4 0 - 4 0 o0 20 28 0 0 0 0 0 20 - o0 71 49
3 14 9 25 34 17 22 17 15 12 29 16 21 12 o0 11 11 16 21 0 11 21 16 17 22 36 - 0 34 31
4 6 17 11 16 14 14 15 6 14 24 11 14 17 - 14 12 14 12 12 14 22 15 36 18 11 - 0 14 27
5 13 20 28 22 19 14 15 15 11 19 6 16 14 O 16 19 23 13 19 14 15 18 37 19 21 - 13 23 25
6 o 11 11 11 o - - 11 0o 20 13 0 13 - - 13 20 20 0 0 13 - 0 11 11 - 11 20 13
7 9 12 14 19 19 16 11 19 18 23 13 18 12 13 6 14 16 22 16 15 11 12 36 13 18 - 13 15 19
8 5 5 5 5 19 6 7 5 17 13 o0 22 18 8 6 11 5 5 9 13 5 6 21 7 5 - 5 9 16
9 8 10 11 14 43 10 14 4 18 15 8 16 18 10 6 10 8 10 9 14 12 13 22 8 5 - 12 8 19
10 9 11 8 8 7 11 22 8 22 14 7 10 18 11 6 13 4 15 10 10 24 0 35 11 4 - 11 6 17
11 5 9 15 20 18 8 9 6 18 13 9 12 20 5 7 O 16 12 9 17 15 11 11 7 5 - 5 6 18
12 8 9 9 16 25 7 9 9 24 13 21 12 17 9 7 8 7 20 9 17 18 10 34 12 5 - 7 12 19
13 6 18 9 9 13 6 16 6 21 13 4 19 26 6 3 4 9 7 6 13 13 4 23 10 4 - 6 4 21
14 3 9 9 15 28 10 8 9 11 7 11 7 21 5 6 4 11 8 10 25 17 4 25 9 5 - 9 7 17
15 7 9 11 13 11 7 4 17 12 7 8 16 3 9 4 9 7 3 9 11 9 13 17 15 9 - 7 4 20
16 3 4 10 3 26 3 4 3 16 13 7 11 23 0 4 4 6 12 3 24 21 3 14 11 3 - 0 3 20
17 O 0 15 13 5 4 0 0O 22 0 26 71 67 - 4 62 12 9 0 11 47 12 22 5 4 - 4 4 30
18 2 4 11 11 17 7 15 7 7 13 3 6 20 5 3 10 9 3 6 10 20 3 11 6 3 - 6 5 22
19 0 6 14 8 - 3 6 3 9 14 6 0O 8 O 3 6 15 7 3 16 23 3 14 6 6 - 5 5 18
W&'gg;ed 8 11 13 17 20 11 12 9 15 17 10 15 18 7 9 11 12 13 10 14 16 10 26 12 11 - 7 13 22

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

Tabk 3.13: Percentage agreement (PA, %) per modal age and reader, the PA of all readers combined per modal age and a weighted en@®a pdrth

reader.
Modal R04 R06 R08 R10 R12 R16 R18 R20 R22 R24 R26 R28 R30 R34 R36 R38 R40 R42 R44 R48 R50 R52 R56 R60 R62 R64 R68 R70

age NL ES PT ES IT IE IE ES GR ES IT IT PT FR NO GR PT MA DE GR ES DE GR IT ES IT FR NO 2
2 50 0 0 0 100 50 100 O 100 O 50 50 100 - 50 100 0 O 50 O 100 O O 100 O - 100 O 42
3 75 12 29 12 75 62 75 50 8 O 57 57 8 100 8 88 12 50 100 8 25 17 12 50 38 - 100 50 55
4 94 61 65 67 56 72 44 94 61 6 83 65 44 0 72 76 56 78 72 72 61 47 11 67 50 - 100 56 63
5 73 3 27 36 30 40 40 73 64 O 91 73 20 100 50 45 45 60 45 55 55 50 9 73 9 - 73 55 48
6 100 50 50 50 100 100 O 50 100 50 50 100 50 O O 50 50 50 100 100 50 100 O 50 50 - 50 50 59
7 61 63 32 32 32 60 40 37 32 26 58 16 21 50 80 42 47 37 63 37 58 40 11 53 47 - 68 53 44
8 83 17 8 8 0 50 33 8 33 0 100 67 33 50 67 8 8 8 50 33 8 50 0 67 8 - 8 50 57
9 44 67 33 44 0 56 44 89 11 11 78 22 11 25 44 56 78 44 56 11 56 33 0 67 78 - 67 78 45
10 50 33 67 17 O 40 20 33 33 33 50 17 O 75 60 50 8 17 17 O 17 100 O 33 8 - 50 67 38
11 50 50 25 12 0 38 12 50 12 12 12 25 25 60 62 100 38 25 50 O 38 50 O 50 62 - 75 50 36
12 70 30 30 30 0 71 12 40 O 40 33 20 0 25 71 40 60 30 50 O 40 50 O 60 60 - 40 50 35
13 40 50 33 33 0 50 17 8 0O O 40 17 20 50 8 67 33 50 67 O O 33 0 17 50 - 8 67 36
14 86 43 0 43 0 33 33 57 0 14 29 43 0 O 17 71 57 43 71 0 57 50 0 57 29 - 57 43 36
15 33 33 3 3 0 0 67 33 0 0 67 33 33 33 67 33 3 0 3 0 0 33 0 33 33 - 33 0 26
16 80 60 O 80 O 8 O 8 0 0 20 60 0 100 60 60 O 40 8 O O 40 O 40 40 - 100 40 38
17 100 100 0 O O O 100 100 O 100 0 ©O O O 5 O O 5 O o ©OoO 0O O0 0 5 - 0 o0 25
18 20 43 29 43 0 29 14 43 0 43 50 0 O 67 71 57 14 71 0 O 14 57 0 14 57 - 43 14 30
19 67 67 33 33 0 33 0 33 0 0 O O O 100 33 O 33 33 67 0O 33 67 0 33 33 - 33 33 29
W&'gzaed 67 46 35 39 23 52 34 61 31 16 55 36 25 55 63 59 46 47 57 28 43 46 4 52 49 - 70 50 44
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The relative bias is the difference between thhean age (per modal age per reader) and modal age. As for the previous tables, a combined bias for all
readers and weighted means are calcula(@dbe 3.14).

Table 3.14: Relative bias per modal age per reader, the relative bias of all readers combined per modal age and a weighted meanlatfwhédices per
reader.

Modal R04 R06 R08 R10 R12 R16 R18 R20 R22 R24 R26 R28 R30 R34 R36 R38 R40 R42 R44 R48 R50 R52 R56 R60 R62 R64 R68 R70

age NL ES PT ES IT IE IE ES GR ES IT IT PT FR NO GR PT MA DE GR ES DE GR IT ES IT FR NO al

2 05 25 1 0 0O 05 0O 2 O 55 05 05 0 - 1 ©0 2 15 05 1 0 2 -1 O 15 - 0 O -
3 02508 1 075-03 05 -0.3 05 -01 338 043 -04 01 0 012 012 1.12 062 0 012 08 1 09 025 0 - 0 -01 -
4 006 05 035 028 -04 033 -0.6 -0.1 -0.4 406 01 -04 04 -1 033 01 05 0 017 -01 -01 065 -16 -0.0 05 - 0 033 -
5 036 1 155 073 -06 08 -04 045 -0.4 345 01 -02 09 0 04 009 1.09 05 009 009 036 08 -18 0.27 091 0 036 091 0.35
6 o 05 05 05 0 0O -1 05 0O 1 -05 0 -05 -1 1 05 1 1 0 0 -05 0 -1 05 05 - 05 1 -
7 017 058 1 058 -1.3 07 -04 063 011 1.79 05 -07 -11 -0.0 02 -0.2 0.63 032 047 05 -01 0 -0.6 -02 105 - -02 074 -
8 02 083017 017 -25 05 -07 017 -L2 3 0 -08 -13 05 033 -03 017 02 017 -1 -02 05 -23 -03 017 - -02 017 -
9 033 0 033011 -43 067 -1 011 -1.8 211 03 -11 -19 025 056 -0.1 -03 0.4 033 -16 -0.7 111 27 -04 022 - 033 033 -
10 07 05 05 05 -38 04 -1 -03 -22 15 017 -15 -24 05 -04 -08 017 -02 02 -22 -17 0 -32 05 -02 - -03 0 -
11 05 05 025 1 -43 088 -1.3 025 -26 25 -13 09 -24 04 05 0 025 0 075 -29 -06 08 -4 -03 038 - 0 062 -
12 01 08 0 07 -48 014 -16 02 -32 11 -1.6 -18 -23 012 014 -03 03 03 01 -38 -16 025 -39 09 02 - -05 1 -
13 02 183 -02 017 -65 067 -1.5 03 -43 2 06 27 -4 0 -02 033 -02 -0.7 05 -42 -27 067 53 -03 05 - 033033 -
14 014 057 -1.9 -04 62 117 -05 014 -29 143 -1.3 09 -37 15 05 -03 0 -0.6 071 -47 -11 05 -47 -09 043 - 014 086 -
15 0 167 -1.3 0.67 -85 167 033 -0.3 -53 267 -0.7 -1.7 -4 133 033 1.33 -1 167 133 -6 -17 0 -5 -07 133 - 133 1.33 -
6 02 0 -2 02 82 02 -24 02 -66 3 -12 -12 38 0 0 -04 -06 04 02 -66 34 06 68 -14 06 - 0 06 -
17 O 0 25 -05 85 15 0 0 75 0 -35 -9 75 2 05 45 5 -1 1 -1 5 05 75 -15 05 - 15 15 -
18 0 071 -1.9 071 96 143 -1 029 -7.9 214 -0.5 23 -42 017 029 -03 -1 0 114 -83 -33 043 -83 -14 043 - 014 071 -
19 1 07 27 03 -9 067 2 07 8 07 -2 5 37 0 07 2 27 -1.3 03 97 -37 033 83 -1 -1 - 0 1 -
W&'gg;ed 008 059 -0 035 -35 0.66 -0.8 019 -23 2.37 06 -1.3 -2 014 023 -0.2 0.08 002 034 -25 -11 058 -32 -04 047 0 006 057 0.35
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Figure3.3: Age bias plot for all readers. Mean age recorded2tétdev of each reader and all readers combined are plotted
against modal age. The estimatecean age corresponds to modal age, if thetimated mean age is on the 1:1 equilibrium
line (solid line). Relative bias is the age difference between estimated mean age and modal age.

For each pair that is being compared, the differences between the readings per image are found and the frefjuency
each occurring difference is obtained. A rank value is calculated for the positive and the negative differences (R+ an
R-in the Guus Eltink sheet). The value with the smallest rank is then used to calculatdua that determines the

level of biagnot clear from Guus Eltink sheet how the equations are defined).
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Table3.15: Inter reader bias test. The Intageader bias test gives probability of bias between readers and with modal age.
- = no sign of bias (p>0.05), * = possibilityb@ds (0.01<p<0.05), * * = certainty of bias (p<0.01)

2858w w§0cchEE 288880850 EQ
Compaiso § 8 8 g 5 2 2 8 8 § 8§83 883932838283 ae
r @ o @ ¥ @ o o y @ ¢ ¥ o o ¥ ¥ ¥ p xx r ¥ £ g X o X o gy

RO04 NL - *% _ - *% *% *% _ *% *% *% *% *% - _ *% _ - * *% *% *% *% *% *% - - *%
RO6 ES *% - Kk - *% _ *% Kk Kk *%k Kk *%k Kk - *%k *% *%k *% - *%k *% - *k *% - - *k -
RO8 PT - *% _ * *% *% *% _ *% *% *% *% *% - * - _ - - *% *% *% *% *% *% - - *%
R10ES - - * - *% *% *% _ *% *% *k *% *k *% _ *% _ * - *% *% * *% *% - - * -
Rlz |T *% *% *%k *% - *%k *% *k *k *% *k *% *k *% *% *% *% *% *% *% *% *% - *% *% - *% *%
R16 IE *% - *% *% *% - *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% - *% *% *% - *% *
R18 IE *% *% *% *% *% *% - *% *% *% - * *% *% *% *% *% *% *% *% - *% *% *% *% - *% *%
R20 ES - *% _ - *% Kk *% - Kk *%k Kk *%k Kk - - *% - - - *%k *% *%k *k *% *k - - *%
R22 GR *% *% *%k *% *% *%k *% *k - *% *k *% - *% *% *% *% *% *% - *% *% *% *% *% - *% *%
R2 4 ES *% *% *% *% *% *% *% *% *% - *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% - *% *%
R26 |T *% *% *%k *% *% *%k - *k *k *% - *% *k *% *% *% *% *% *% *% * *% *% - *% - *% *%
R28 |T *% *% *%k *% *% *%k * *k *k *% *k - *k *% *% *% *% *% *% *% - *% *% *% *% - *% *%
R30 PT *% *% *% *% *% *% *% *% - *% *% *% - *% *% *% *% *% *% - *% *% *% *% *% - *% *%
R34 FR - - - *% *% Kk *% - *% *% *% *% *% - - * - - - *% *% - *%k * - - - *%
R36 NO - *% * - *% Kk *% - *% *% *% *% *% - - *% - *% - *% *% *% *%k *% - - - *%
R38 GR *% *% - *% *% *% *% *% *% *% *% *% *% * *% - * - *% *% *% *% *% - **% - * *%
R40 PT - *% - - *% *% *% - *% *% *% *% *% - - * - - - *% *% *% *% *% **% - - *%
R42 MA - *% - * *% Kk *% - *% *% *% *% *% - *% - - - *% *% *% *% *%k *% *%k - - *%
R 44 DE * - _ - *k Kk *k _ Kk Kk Kk Kk Kk - - Kk - Kk - Kk Kk * Kk *% - - Kk *
R48 GR *% *% *% *% *% *% *% *% - *% *% *% - *% *% *% *% *% *% - *% *% *% *% *% - *% *%
RSO ES *% *% *% *% *% *% - *% *% *% * - *% *% *% *% *% *% *% *% - *% *% *% *% - *% *%
R52 DE *% - *% * *% - *% *% *% *% *% *% *% - *% *% *% *% * *% *% - *% *% - - *% -
R56 GR *% *% *% *% - *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% *% - *% *% - *% *%
RGO |T *% *% *% *% *% *% *% *% *% *% - *% *% * *% - *% *% *% *% *% *% *% - *% - *% *%
R62 ES *% - Kk - *% Kk *% *% *% *% *% *% *% - - *% *% *% - *% *% - *%k *% - - *%k -
R64 IT - - - - - - - - - - - - - - - - - - - - - - - - - - - -
R68 FR - *% - * *% Kk *% - *% *% *% *% *% - - * - - *% *% *% *% *%k *% *%k - - *%
R?O NO *% - *% - *% * *% *% *% *% *% *% *% *% *% *% *% *% * *% *% - *% *% - - *% -
Modal age - *k _ *k *k Kk *k * Kk Kk Kk Kk Kk - Kk - - - Kk Kk Kk Kk Kk *% Kk - - *%

Table3.16: Number of age readings (N), Coefficient of Variation (CV, %), Percentage Agreement (PA, %) and Relative
Bias bymodal age(sliced otoliths¥or all readers.

Modal age N Ccv PA Relative Bias
2 52 49 42 0.79
3 207 31 55 0.3
4 465 27 63 0.15
5 284 25 48 0.38
6 49 13 59 0.16
7 466 19 44 0.14
8 158 16 57 -0.18
9 238 19 45 -0.38
10 154 17 38 -0.69
11 211 18 36 -0.37
12 254 19 35 -0.79
13 157 21 36 -0.97
14 177 17 36 -0.82
15 80 20 26 -0.61
16 133 20 38 -1.5
17 53 30 25 -2.53
18 183 22 30 -1.52
19 79 18 29 -2.22
20 0 - - -
21 27 23 41 -2.33
22 0 - - -
23 0 - - -
24 27 25 19 -4.07
Total 3454
Weighted mean 22 44 -0.42
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3.1.3 Advanced readers

All samples included

Table3.17: Coefficient of Variation (G\#9 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.

Modalage RO4NL ROGES RO8PT RIOES RI12IT RI6IE R36NO R42MA R62ES  all
2 28 16 0 71 0 28 47 20 20 35
3 16 14 27 39 18 26 33 22 28 26
4 16 14 17 15 14 20 12 13 21 18
5 8 13 18 14 22 10 9 9 12 16
6 9 9 22 32 18 0 11 17 9 19
7 8 8 11 20 20 7 0 24 7 15
8 8 8 11 13 19 15 6 4 14 17
9 8 4 8 16 19 5 6 8 5 15
10 15 12 14 12 37 12 8 14 10 21
11 5 9 10 15 15 5 0 11 5 16
12 3 21 10 22 29 3 0 12 7 19
13 10 10 11 9 18 7 3 7 6 18
14 0 4 4 15 9 4 7 8 4 17
15 10 7 7 10 24 8 0 10 9 17
16 4 4 6 3 27 3 3 12 3 18
17 3 0 10 12 58 3 6 7 3 17
18 13 4 12 15 16 8 7 3 3 19
19 3 3 12 9 0 3 3 6 3 14
Weighted 4, 10 13 17 20 11 8 12 11 18
Mean

Table3.18: Percentage agreement (PA9 per modal age anddvancedreader, the PA of all advanced readers combined
per modal age and a weighted mean of the PA per reader.

Modalage RO4NL ROGES RO8PT RIOES RI12IT RIGIE R36NO R42MA R62ES  all
2 50 0 0 0 100 50 50 0 0 35
3 57 14 33 29 71 57 86 57 43 54
4 75 65 63 65 60 70 75 75 60 66
5 86 43 43 43 33 57 71 71 29 52
6 75 50 25 25 75 100 50 67 50 52
7 69 86 36 29 36 67 100 57 57 56
8 64 45 55 45 0 33 67 o1 55 48
9 56 89 56 44 0 75 62 56 78 56
10 60 30 40 50 0 38 71 30 40 38
11 60 40 40 20 0 60 100 40 60 45
12 86 38 25 12 0 83 100 50 50 46
13 25 62 38 38 0 29 86 62 50 41
14 100 75 0 50 0 50 25 25 50 44
15 0 60 0 40 0 25 100 20 60 35
16 60 60 0 80 0 80 80 40 60 48
17 67 100 0 0 0 0 33 67 67 41
18 14 43 29 43 0 43 71 71 71 39
19 67 67 33 0 0 33 67 67 67 41
20 0 100 100 100 0 0 0 100 100 50
21 - - - - - ) - - - -
22 - - - . - ; - - ; -
23 0 100 0 0 0 0 100 0 0 30

Weighted g, 57 37 40 23 54 75 58 54 50

Mean
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Table3.19: Relative bias per modal age and advanced reader, the relative bias of all advanced readers combined per modal
age and a weighted mean of the relative bias per reader.

Modal age R04 NL RO6ES RO8PT R10ES RI12IT RI16IE R36 NO R42 MA R62 ES all
2 0.50 2.50 1.00 0.00 0.00 0.50 1.00 1.50 1.50 0.85
3 0.43 1.00 1.00 0.57 -0.29 0.71 0.43 0.57 0.43 0.47
4 0.10 0.40 0.47 0.45 -0.40 0.35 0.15 0.05 0.20 0.12
5 -0.14 0.71 0.43 0.29 -1.00 0.43 0.29 0.29 0.86 0.14
6 -0.25 0.50 1.75 0.50 -0.50 0.00 0.50 0.67 0.50 0.27
7 0.00 0.21 0.64 0.14 -1.29 0.33 0.00 -0.14 0.43 -0.02
8 -0.18 0.64 0.45 0.36 -2.73 0.89 0.33 -0.09 0.64 -0.07
9 0.00 -0.11 0.56 0.00 -3.38 0.25 0.38 -0.22 0.22 -0.29
10 -0.10 0.10 0.50 0.70 -4.20 1.38 0.43 -0.20 0.40 -0.19
11 0.40 1.20 0.40 1.80 -4.50 0.40 0.00 0.00 0.40 -0.07
12 0.14 1.38 -0.50 0.12 -5.00 0.17 0.00 -0.38 0.38 -0.53
13 0.25 0.25 -0.50 0.12 -6.14 0.57 0.14 -0.25 0.00 -0.74
14 0.00 0.25 -1.25 -1.50 -7.67 0.50 0.25 -1.25 0.50 -1.09
15 -1.00 0.80 -2.60 0.60 -6.50 1.25 0.00 1.00 0.00 -0.74
16 0.00 0.00 -1.40 -0.20 -8.40 0.20 0.20 -0.40 0.40 -1.14
17 -0.33 0.00 -2.33 0.33 -8.50 1.67 0.00 -0.67 0.33 -0.92
18 -0.29 0.71 -2.14 -0.14 -9.83 1.29 -0.29 -0.29 0.29 -1.21
19 -0.33 -0.33 -2.33 0.00 -9.00 0.67 -0.33 -0.67 -0.33 -1.47
20 1.00 0.00 0.00 0.00 -16.00 1.00 1.00 0.00 0.00 -0.90
21 - - - - - - - - - -
22 - - - - - - - - - -
23 -2.00 0.00 -9.00 -4.00 -14.00 2.00 0.00 -3.00 1.00 -2.90

Weighted Mean -0.03 0.49 -0.14 0.25 -3.60 0.63 0.18 -0.08 0.37 -0.30
26 1
254
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Figure3.4: Age bias plot for advanced readers.
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Age error matrices are calculated per area and only based on the age readings of the advanced readers.

Table3.20: Age error matrix (AEM) fasliced otoliths. The AEM shows the proportiondistribution of age readings for each modal age. Age column should
sum to one but due to rounding there might be small deviations in some cases. Only advanced readers are used for cahmukRENY

M;;:" 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 23
Age0 - - - - - - - - 001075 - - - - - - - - - - -
Agel 0.05 - 0005025 - - - - - - - - - - - - - - - - -

Age2 0.35 0.08696 0.005025 - - - - - - - - - - - - - - - - -
Age3 0.35 0.53623 0.115578 0.04348 - - - -
Age 4 0.2 0.23188 0.658291 0.11594 0.06061 0.024194 0.02885 0.01163 - -

. - - - - - - - - 0.1 -
Age5 0.05 0.11594 0.180905 0.52174 0.09091 0.056452 0.02885 0.03488 - - 0.02703 - - - - 0.03448 - - - -
Age6 -  0.02899 0.025126 0.27536 0.51515 0.129032 0.05769 0.03488 0.06452 0.06122 0.02703 0.05263 0.05128 0.02174 0.04 - 001449 - - -
Age7 - - 0.01005 0.04348 0.21212 0.564516 0.14423 0.04651 0.04301 - - 0.01316 0.02564 - 0.02 - - - - -
Ages - - - - 0.06061 0.185484 0.48077 0.10465 0.09677 0.02041 0.02703 0.01316 -  0.02174 0.02 - 004348 - - -
Age9 - - - - 0.0303 0.024194 0.17308 0.55814 0.08602 0.02041 0.06757 0.02632 -  0.02174 - - 001449 - - 0.1
Age10 - - - - 0.0303 0.008065 0.04808 0.18605 0.37634 0.10204 0.05405 0.03947 0.02564 - - - 0.01449 0.06897 - -
Agell - - - - - - 0.03846 0.02326 0.15054 0.44898 0.13514 0.09211 -  0.02174 0.02 - - - - -
Age12 - - - - - 0.008065 - - 0.12903 0.22449 0.45946 0.09211 0.12821 0.1087 -  0.03448 - - - -
Agel13 - - - - - - - - 0.03226 0.10204 0.09459 0.40789 0.15385 0.06522 0.06 0.03448 0.01449 - - -
Age14 - - - - - - - - 001075 -  0.08108 0.19737 0.4359 0.13043 0.06 - 005797 - - 0.1
Age15 - - - - - - - - - - - 0.06579 0.17949 0.34783 0.16 0.10345 0.08696 0.03448 - -
Age16 - - - - - - - - - 0.02041 0.01351 - - 0.1087 0.48 0.10345 0.02899 0.06897 - -
Age17 - - - - - - - - - - - - - 0.08696 0.12 0.41379 0.07246 0.10345 - -
Age18 - - - - - - - - - - - - - 0.06522 0.02 0.17241 0.3913 0.17241 - -
Age19 - - - - - - - - - - - - - - - 0.10345 0.13043 0.41379 - 0.1
Age20 - - - - - - - - - - 001351 - - - - - 0.07246 0.13793 05 0.1
Age2l - - - - - - - - - - - - - - - - 004348 - 03 01
Age22 - - - - - - - - - - - - - - - - 001449 - - -
Age23 - - - - - - - - - - - - - - - - - - - 0.3
Age24 - - - - - - - - - - - - - - - - - - 01 01
Age25 - - - - - - - - - - - - - - - - - - - 0.1
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Table3.21: Number of age readings (N), Coefficient of Variation (CV, %), Percentage Agreement (PA, %) and Relative
Bias by modal ag€sliced otoliths)Yor advancedreaders.

Modal age N CcVv PA Relative Bias
2 20 35 35 0.85
3 69 26 54 0.46
4 199 18 66 0.12
5 69 16 52 0.16
6 33 19 52 0.33
7 124 15 56 -0.02
8 104 17 48 -0.08
9 86 15 56 -0.27
10 93 21 38 -0.23
11 49 16 45 0.02
12 74 19 46 -0.49
13 76 18 41 -0.68
14 39 17 44 -0.92
15 46 17 35 -0.67
16 50 18 48 -1.14
17 29 17 41 -0.66
18 69 19 39 -1.09
19 29 14 41 -1.21
20 10 29 50 -0.9
21 0 - - -
22 0 - - -
23 10 25 30 -2.9

Total 1278
Weighted mean 18 50 -0.26
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3.2 Results Trachurus mediterraneus (Event-ID 388)

3.2.1 All readers

The weighted average percentage agreement based on modal ages for all readers is 49 %, with a weighted average
of 44 % and an APE of 33 Palles3.22- 3.23).

Table3.22: Coefficient of Variation (G\W9 per modal age and reader, the CV of all readers combined per modal age and
a weighted mean of the CV per reader.

R02 R06 R08 R10 R14 R16 R28 R30 R32 R40 R42 R44 R54 R60 R64 R66

Modalage 'ec ''t° v GrR T PT ES PT PT GR ES ES GR IT IT GR all
0 - - - - - - - - - - - - - - - - -
1 76 - 4 63 56 49 50 39 63 53 78 43 69 51 59 86 69
2 30 52 40 41 34 44 44 32 48 40 64 45 38 32 31 59 50
3 51 49 35 29 22 40 43 20 35 24 38 39 35 24 38 39 43
4 42 30 27 30 22 31 3 17 30 21 37 40 31 17 32 33 38
5 53 24 35 12 23 33 17 20 21 20 29 25 14 16 34 24 31
6 36 32 24 6 25 32 31 19 28 25 28 31 6 23 31 16 32
7 26 17 15 7 22 22 11 14 16 13 23 21 10 11 11 11 21
8 20 11 0 9 20 24 7 8 0 0O 10 9 9 ) - 9 27
9 0 7 13 7 0o 18 9 14 0 0 0 6 14 25 - : 20
W&'gg;ed 44 39 33 33 30 38 38 25 38 30 48 38 35 27 36 45 44

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.

Table3.23: Percentage agreemer(PA % per modal age and reader, the PA of all readers combined per modal age and a
weighted mean of the PA per reader.

R0O2 R06 R08 R10 R14 R16 R28 R30 R32 R40 R42 R44 R54 R60 R64 R66

Modalage e ;v ;v GrR T PT ES PT PT GR ES ES GR IT IT GR al
0 100 89 100 100 75 O 12 0 67 100 0 0 100 57 33 89 57
1 64 41 80 91 36 59 50 9 41 8 77 67 8 23 68 43 57
2 62 26 49 60 60 76 62 21 17 62 60 46 67 56 64 60 53
3 56 28 52 66 66 38 21 17 17 62 45 21 62 74 46 39 44
4 57 37 43 70 79 27 37 37 20 47 23 33 63 67 52 37 45
5 18 27 36 8 55 36 55 45 55 36 27 45 73 40 45 45 45
6 3 25 5 88 50 12 38 25 62 50 12 25 88 43 20 25 41
7 67 22 78 78 67 11 56 56 56 44 33 56 56 56 17 44 50
8 50 0 O 5 5 0 0 5 100 1200 O 50 5 0 0 50 37
9 100 50 0 0O 100 5 0 5 0 100 0 0 5 0 - 0 34
W&'gg;ed 59 34 54 72 62 43 42 25 31 62 42 39 70 54 52 47 49
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The relative bias is the difference between the mean age (per modal age per reader) and modal age. As for the previoL
tables, a combined bias for all readers and weightezhns are calculate@abie 3.24).

Table3.24: Relative bias per modal age per reader, the relative bias of all readers combined per modal age and a weighted
mean of the relative bias per reader.

Modal age R02 R06 RO08 R10 R14 R16 R28 R30 R32 R40 R42 R44 R54 R60 R64 R66 all
9 ES IT IT GR IT PT ES PT PT GR ES ES GR IT IT GR

0 000 011 000 000 025 111 083 156 033 000 100 100 000 1.00 067 011 0.0
1 005 -059 025 009 055 050 068 1.68 086 000 041 038 005 073 016 062  0.39
2 038 -060 -008 031 048 012 045 138 093 -007 090 102 031 054 013 098  0.40
3 044 -083 000 017 034 -028 159 145 166 000 131 164 028 030 -0.19 136  0.52
4 073 -087 -021 007 -0.04 -1.07 107 087 083 -023 197 147 017 -0.23 -0.72 090  0.20
5 118 -1.09 -073 027 -0.09 -118 018 082 064 -091 218 118 018 000 -091 073 001
6 012 -112 012 012 -050 -212 162 -0.12 138 -012 225 238 012 -0.57 -1.80 088  0.15
7 078 -122 -044 000 -0.44 -200 067 078 000 -0.78 200 100 000 -0.56 -1.00 -033  -0.19
8 .00 -150 1.00 -0.50 -1.00 -200 250 050 000 000 600 -050 -050 -3.00 -3.00 -050  -0.22
0 0.00 050 200 150 000 -100 600 1.00 1.00 000 400 350 100 -050 -  3.00 -
W&'gg;ed 046 074 006 017 020 -041 096 119 094 -017 142 122 019 021 -026 083 031
All readers
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Figure3.5: Age bias plot for all readers. Mean age recorded2+étdev of each reader and all readers combined are plotted
against modal age. The estimatedean agecorresponds 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.

For each pair that is being compared, the differences between the readingsgge iare found and the frequency of

each occurring difference is obtained. A rank value is calculated for the positive and the negative differences (R+ an
R in the Guus Eltink sheet). The value with the smallest rank is then used to calculatdue hat determines the

level of bias (not clear from Guus Eltink sheet how the equations are defined).
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Table3.25: Inter reader bias test. The Intageader bias test gives probability of bias between readers and with modal age.
- = no sign of bias (©=05), * = posdiility of bias (0.01<p<0.05) **= certainty of bias (p<0.01)

@ = = § & & @& & & & @& & & & £ §
i N © s o < © © o N o o < < I 3 ©
Comparison 8 E E E nF:' E' &, E 2 E:r E:r E:r '5:) &3 &3 §
ROZ ES - *% *%k *%k *%k - *k *% *% *% *k *k *k *% * *%
ROG IT *% - *%k *%k *%k *k *% * *% *% * *k *k *% *% *%
R08 IT *% *% - * *% *% *% *% *% - ** ** * * - *%
Rlo GR *% *% * - - **% *% *% *% *% ** ** - - *% *%
Rl4 IT *% *% *%k - - *%k *% *% *% *% *k *k - - *% *%
R16 PT - *% *% *% **% - *% *% *% * ** ** ** ** - *%
R28 ES *% *% *% *% *% *% - - - *% ** * ** **% *% -
R30 PT *% * *%k *%k *k *k - - * *% - - *k *% *% *%
R32 PT *% *% *% *% *% *% - * - *% ** * ** **% *% -
R40 GR *% *% - *% **% * *% *% *% - ** ** ** ** - *%
R42 ES *% * *%k *%k *%k *%k *% - *% *% - - *k *% *%k *%
R44 ES *% *% *%k *%k *%k *k * - * *% - - *k *% *% *
R54 GR *% *% * - - *% *% *% *% *% ** ** - - *% *%
RGO IT *% *% * - - *k *k *k *% *% *k *k - - *% *%
R64 IT * *% - *% **k - *% *% *% - **k **k **k *% - *%
R66 GR *% *% *% *% *% *% - *% - *% *% * *% *% *% -
Modal age *% *% - * *% *% *% *% *% * **k **k * *% *% *%
Table 3.26:Statistics by modal age for all readers.
Modal age N CV (%) PA (%) Relative bias

0 138 - 57 0.50

1 345 69 57 0.40

2 660 50 53 0.41

3 453 43 44 0.53

4 471 38 45 0.21

5 175 31 45 0.01

6 122 32 41 0.21

7 141 21 50 -0.18

8 30 27 37 -0.03

9 29 20 34 1.41

Total 2564
Weighted Mean 44 49 0.33

3.2.2 Advanced readers

Table3.27: Coefficient of Variation (G\#9 per modal age and advanced reader, the CV ddianced readers combined
per modal age and a weighted mean of the CV per reader

Modal age R02 ES RO6 IT RO8 IT R42 ES R66 GR all
0 - - - - - -
1 51 85 48 75 68 79
2 28 64 52 74 56 69
3 38 33 29 36 43 45
4 23 24 22 36 31 38
5 56 30 32 31 27 42
6 6 21 16 28 16 27
7 45 20 25 28 7 32
8 - - - - - -
9 0 7 13 0 - 16
Weighted Mean 35 48 37 52 45 55
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Table3.28: Percentage agreement (PA9 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.

Modal age RO2 ES RO6 IT RO8 IT R42 ES R66 GR all
0 87 80 54 0 62 56
1 77 57 69 53 33 58
2 68 45 51 52 50 53
3 60 52 69 41 48 54
4 76 64 67 20 44 54
5 33 33 67 50 67 50
6 86 43 43 14 57 49
7 67 17 64 42 75 53
8 - - - - - -
9 100 50 0 0 0 33
Weighted Mean 71 52 61 38 49 54

Table3.29: Relative bias table per modal age and advanced reader, the relative bias of all advanced

modal age and a weighted mean of the relative bias per reader.

readers combined per

Modal age R02 ES RO6 IT RO8 IT R42 ES R66 GR all
0 0.47 0.33 0.92 2.33 1.69 1.15
1 -0.03 -0.30 0.41 0.90 0.90 0.38
2 0.00 -0.32 0.26 1.40 1.55 0.58
3 -0.36 -0.63 0.19 1.41 1.22 0.37
4 -0.08 -0.44 0.12 2.44 0.84 0.58
5 -1.67 -1.17 -0.83 1.67 0.83 -0.23
6 -0.14 -0.57 0.86 3.00 0.86 0.80
7 -0.75 -1.50 -0.36 2.08 -0.08 -0.12
8 - - - - - -
9 0.00 0.50 2.00 4.00 3.00 1.90

Weighted Mean -0.16 -0.45 0.27 1.71 1.11 0.50
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Figure3.6: Age bias plot for advanced readers.
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Age error matrices are calculated per area and only based on the age readings of the advanced readers.

Table3.30: Age error matrix (AEMfor whole otoliths The AEM shows the proportional distribution of age readings for
each modal age. Age column should sum to one but due to rounding there might be small deviations in some cases. Only
advanced readers are usedrfoalculating the AEM.

Modal age 0 1 2 3 4 5 6 7 9
Age 0 0.56338 0.114094 0.005181 0.015152 - - - 0.01695 -
Age 1 0.23944 0.577181 0.170984 0.045455 0.016129 0.06667 - 0.01695 -
Age 2 0.04225 0.221477 0.533679 0.121212 0.024194 0.06667 - - -
Age 3 0.04225 0.046980 0.129534 0.537879 0.104839 0.06667 - 0.03390 -
Age 4 - 0.006711 0.036269 0.106061 0.540323 0.13333 0.05714 0.01695 -
Age 5 0.02817 0.013423 0.036269 0.083333 0.120968 0.50000 0.05714 0.08475 -
Age 6 0.04225 0.020134 0.041451 0.037879 0.088710 0.03333 0.48571 0.10169 -
Age 7 0.04225 - 0.031088 0.030303 0.040323 0.03333 0.17143 0.52542 -
Age 8 - - 0.005181 0.007576 0.016129 0.03333 0.08571 0.06780 -
Age 9 - - - 0.015152 0.016129 0.03333 0.05714 0.05085 0.3333
Age 10 - - - - 0.016129 0.03333 0.02857 0.01695 0.2222
Age 11 - - - - 0.008065 - 0.02857 0.05085 -
Age 12 - - 0.005181 - 0.008065 - - - 0.2222
Age 13 - - 0.005181 - - - 0.02857 - 0.2222
Age 15 - - - - - - - 0.01695 -

Table3.31 Statistics by modal age fadvancedreaders.

Modal age N CV (%) PA (%) Relative bias
0 71 - 56 1.14
1 149 79 58 0.38
2 193 69 53 0.59
3 132 45 54 0.38
4 124 38 54 0.58
5 30 42 50 -0.23
6 35 27 49 0.80
7 59 32 53 -0.12
8 0 - - -
9 9 16 33 1.78
Total 802
Weighted Mean 55 54 0.50
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3.3 Results Trachurus picturatus (Event-ID 387)

3.3.1 All readers

The weighted average percentage agreement based on modal ages for all readers is 55 %, with the weighted averac
CV of 54 % and APE of 3%Tabes3.32 - 3.33).

Table3.32: Coefficient of Variation (C\%p) per modal age and reader, the CV of all readers combined per modal age and
a weighted mean of the CV per reader.

RO2 R04 R06 R10 R16 R18 R20 R30 R32 R34 R44 R46 R48 R50 R60 R66 R70 R72
Modalage ES ES GR IT IT PT PT ES PT PT GR ES ES IT GR IT ES IT al

0 - _ - - - - B - - _ N N _ _ N N B B B
1 67 57 74 34 - A1 24 34 39 71 76 45 24 27 92 36 37 63 62
2 41 32 23 46 - 28 69 43 32 38 26 41 8 49 31 38 50 26 55
3 3 40 39 20 46 23 35 33 24 33 27 49 40 38 20 14 31 17 44
4 9 3 15 0 29 0 6 17 0o 11 12 14 18 12 15 20 20 16 31
5 - - - - - - - - - - ; ; - - ; ; - .25
6 - - - - - - - - - - ; ; - - ; ; - - 40
W;'Szaed 49 45 48 32 42 31 42 35 32 50 47 42 46 34 55 32 38 40 54

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.

Table3.33: Percentage agreement (P29 per modal age and reader, the PA of all readers combined per modal age and a
weighted mean of the PA per reader
RO2 R04 R06 R10 R16 R18 R20 R30 R32 R34 R44 R46 R48 R50 R60 R66 R70 R72
Modalage ES ES GR IT IT PT PT ES PT PT GR ES ES IT GR IT ES IT al
0 100 100 100 100 100 50 0 0 0 0 100 O 0 100 100 50 0 100 57

1 68 76 66 90 3 69 93 79 46 55 62 83 93 93 55 68 35 29 65
2 60 15 80 60 5 70 10 65 55 60 75 45 20 40 60 65 56 85 51
3 3% 33 58 50 42 75 17 17 18 33 50 33 0 58 58 8 20 73 42
4 O 25 60 100 50 100 O 40 O 8 8 20 0 8 60 50 20 50 46
5 O o0 o0 100 0 O 0 100 100 100 O O 0 100 O O 100 0 33
6 o o o0 100 o0 O0O 0 100 10 O O O 0 ©0 0 - 100 0 24
W&'gg;ed 54 46 67 76 16 70 44 60 42 53 64 54 44 70 57 67 39 55 55

The relative bias is the difference between the mean age (per modal age per reader) and modal age. As for the previoL
tables, a combined bias for all readers and weighted means are calc(latbe 3.34).

Table3.34: Relative bias per modal age per reader, the relative bias of all readers combined per modal age and a weighted

mean of the relative bias per reader.
Modal RO2 RO4 RO6 R10 R16 R18 R20 R30 R32 R34 R44 R46 R48 R50 R60 R66 R70 R72

age ES ES GR IT IT PT PT ES PT PT GR ES ES IT GR IT ES IT all
0 0.00 000 000 000 000 050 100 100 100 100 000 100 100 000 000 050 100 000 044
1 0.00 -0.24 -0.34 -003 097 034 007 021 061 021 024 014 007 000 045 032 077 029 004
2 045 -085 -020 000 -1.70 040 -115 005 060 060 -015 045 -0.35 035 -040 025 067 010 -0.09
3 1.64 -0.50 -0.42 0.33 -0.67 0.17 -1.08 1.58 1.64 0.92 0.25 1.92 2.17 0.17 -0.42 -0.18 1.80 0.09 0.52
4 240 -1.25 -040 000 075 000 220 080 100 020 020 100 220 020 040 000 160 -050 0.8
5 100 -100 -1.00 000 200 200 200 000 000 000 -100 100 100 000 -1.00 200 000 -200 -0.61
6 200 1.00 -300 000 300 300 -400 000 000 -100 -200 200 200 -1.00 -4.00 - 0.00  -2.00
Weighted
Mean 062 -051 -036 004 -113 023 070 046 079 044 016 066 053 010 047 017 095 007 010
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Figure 3.7 Age bias plot for all readers. Mean age recorded2tétdev 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 equilibriun

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

For each pair that is being compared, the differences between the readings per image are found and the frequency o
each occurring difference is obtained. A rank value is calaifatethe positive and the negative differences (R+ and
R-in the Guus Eltink sheet). The value with the smallest rank is then used to calculatdua that determines the

level of bias (not clear from Guus Eltink sheet how the equations are defined).

Table 3.35: 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), * = pdstity of bias (0.01<p<0.05)**= certainty of bias (p<0.01)

R0O2 R04 R06 R10 R16 R18 R20 R30 R32 R34 R44 R46 R48 R50 R60 R66 R70 R72
Comparison ES ES GR IT IT PT PT ES PT PT GR ES ES IT GR IT ES IT

RO2 ES _ *k *k *% *% _ *k _ _ _ *% _ _ *% *k * _ *
RO4 ES *k _ _ *k *k *k _ *k *k *k *k *k *k *k _ *k *k *k
RO6 GR *k _ _ *k *k *k * *k *k *k *k *k *k * * *k *k *k
R10IT % *k *k _ *% _ ** *% ** % * % % _ *k _ *% _
R16 IT % *k *k % _ ** ** *% ** % *% % % *% *k *k *% *k
R18 PT _ *k *k _ *% _ ** _ ** _ *% * _ *% *k _ *% _
R20 PT *k _ * *k *k *k _ *k *k *k *k *k *k *k _ *k *k *k
R30 ES _ *k *k *k *k _ *k _ *k _ *k _ _ *k *k _ *k *
R32 PT _ *k *k % *% ** ** *% _ % *% _ * *% *k *k _ *k
R34 PT _ *k *k % *% _ ** _ ** _ *% _ _ *% *k * *% *k
R44 GR % *k *k * *% *k *k *% *k *k _ *k *k _ *% *% *% *%
R46 ES _ *k *k *k *k * *k _ _ _ *k _ _ *k *k * _ *k
R48 ES _ *k *k *k *k _ *k _ * _ *k _ _ *k *k _ *k _
R50 IT % *k * _ *% *k *k *% *k *k _ *k *k _ *% *% *% _
R60 GR % _ * % *% *k _ *% *k *k *% *k *k *% _ *% *% *%
R66 IT * *k *k _ *k _ *k _ *k * *k * _ *k *k _ *k _
R70 ES _ *k *k *k *k *k *k *k _ *k *k _ *k *k *k *k _ *k
R72 1T * *k *k _ *k _ *k * *k *k *k *k _ _ *k _ *k _

Modal age % *k *k _ *% * *k *% *k *% _ *k * _ *% _ *% _
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Table3.36: Statistics by modal agler all readers.

Modal age N CV (%) PA (%) Relative bias
0 35 - 57 0.43
1 515 62 65 0.03
2 358 55 51 -0.09
3 210 44 42 0.50
4 85 31 46 0.21
5 18 25 33 -0.61
6 17 40 24 -0.94
Total 1238
Weighted Mean 54 55 0.08

3.3.2 Advanced readers

These results were not included in the report because onlyreaeer was considered as an expert and comparison
inter-readers was not possible.
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3.4 Discussion

Based on the recamendations provided in thprevious WKARHOM meetingswasof great importance to use the
alYS YFAYyATAOLIGAZ2Y 6 KSyl#t A ikdbaavkioednpaie sifeantd partsBuliradii. YS  d
It was a source ofage determination error (even intreeader) repeatedly reportedHowever,the use of different
magnitudes fol,JA Ol dzZNB & G 1Sy F2NJ 4KS &a2YS az20G2ft AGK &asSdiaé¢ o1 ¢

The axis selected by coordinatofer annotating each annulus was not always the preferred one that readers had
chosen to mark them.

The assignment of the edge type constituted a critical poigilighted by some readerdye to its not easy recognition.

Regarding the Otolith Growth Analysialthough clear instructions were provided, some readid not mark annuli at
the end of the translucent ring. Therefore, distance measures and the subsequent analyses obtained using these dat
were not reliable.

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

Coordinators want to notice that some readers asked for the fish length data related to the otolith images, aghat h
been pointed to be avoided during the age interpretation.

Finally,some issues were encountered with SmartDots outputs:

when we use onsatratumfor all samplesgo evaluatetwo preparation methodsprogram does not work.

- plot of average distance from ¢éhcentre to the winter rings is not divided into the two preparation methods
making it unreadable.

-0CAIdzNBE Y ¢KS NBtlFGADBS oAl a o6& Y2RIt F3S a Saday

Inability to edit files (e.g. image name or completely dele file without enter all opart of filename) directly

Ay (GKS Ga9RAG 9@Syi(é¢ LI 3SO
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3.5Conclusion

The exchange results showed a low value of percentage of agregjitetween46.0%and54.0%for the three
TrachuruspeciesFor all readerghe C\for T. trachurusvas 45.06 forwhole otoliths anda much lower value ¢6.0%
for sliced otoliths for T. mediterraneuCV wagl2.0 % and fofT. picturatust was 540 %.

Recommendationproduced in the last workshop do not seem to have been considered 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 relatedirtterpretation and ageing difficulties for older species and for the
presence of multiple rings, mostly if. trachurus For age group 0 and 1, disagreement was correlated to the
recognition of the first winter ring. laddition,lower agreement was nate in sample with poor quality image

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

Table5.1: Participants list Reader details: Expertise level is definedamlvanced(Ad) if reader provides age data for
assessment purposesr basic(B)if not

Participant - Expertise
Country Institution ] ]
Surname, Name T. trachurus T. mediterraneus  T. picturatus

Acosta, JesUs Spain IEO, CSHulalaga B Ad B
Anastasopoulou, Karina Greece HCMR B B B
Arévalq Ainhoa Spain AZTI B

Bellodi, Andrea Italy UNICA B B B
Casciaro, Loredana Italy COISPA B Ad B
Correia, Georgina Portugal IPMA B B B
Cruz, Renato Portugal SGMP, DRRc¢ores B
Defruit, Geoffrey France IFREMER B

Diaz, Justine Norway IMR Ad

Dijkman, André Netherlands IMARES Ad

Dimitriadis, Giannis Greece FRI B

Duefias, Clara Spain IEO, CSiSantander Ad B B
El Habouz, Hamou Morocco INRH Ad

Félicio, Mdnica Portugal IPMA B B B
Ferreira, Maria Jodo Portugal IPMA Ad B B
Hemken, Gitta Germany Thinen Inst. SF B

HernandezEva Spain IEO, CSiCanarias B
JuradeRuzafa, Alba Spain IEO, CSiCanarias Ad
Legaki, Aglaia Greece HCMR B B B
Lépez, Eduardo Spain IEO, CSH&igo Ad Ad B
Maneiro, Iria Spain IEO, CS#Santander B B B
Massaro, Andrea Italy APLYSIA Ad Ad B
Meissner, Timo Germany Thinen Inst. SF B

Mullins, Eugene Ireland Marine Institute Ad

Nikiforidou, Vasiliki Greece HCMR B B B
hQ/ 2yyaR NE S Ireland Marine Institute B

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

Russo, Loredana Italy CiBM B B B
Sioulas, Thanasis Greece FRI Ad

Telliez, Solene France IFREMER B

Tonheim, Susanne Norway IMR B

Valtierra, Javier Spain IEO, CSH&igo B
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6 Annex 3. Additional results
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6.1 Results T. trachurus (Event-ID 362)

6.1.1 Whole otoliths , all readers
Data Overview
Table6.1: Summary of statistics; PA (%), CV (%) and APE (%).

Ccv PA APE
44 46 31

40



Table6.2: Data overview including modal age and statistics per sample.

) @
= o - 0 0w xx u F @ O X - < W x o w (%) x O 0 o
e egh 0= = EHE L SO R0 HERS L0220 28008 808 2 U 52 g
Fish 1D mm 5 weg g F EEelREReRERiYiEiRLeEEeE R ae OO0 %

S 1S
001L_122_0®8-20_ST.40 IONIO 122 U 080820 20 0 1 1 1 0 - i1 0 1 0 O - i1 0 0 2 1 1 0 1 - O0 O 1 1 1 1 1 1 56 89 80
001L_158_0D9-20_ST.JAIGAIGGSA22 158 F 09/01/20 22 0 1 2 1 T - 1 2 2 2 2 2 2 2 2 1 2 2 1 1 - 2 2 2 2 2 2 - 2 68 35 30
001L_250_297-20_IONIO 250 F 27/0720 20 O 1 6 4 3 - 0 3 3 1 3 3 4 3 5 4 5 2 3 - 4 2 - 2 2 5 3 3 33 52 38
001R_191_1696-20_IONIO(PATRA) 191 U 16/06/20 20 0 1 3 1 1 - o 1 2 1 1 2 - i1 1 5 2 1 1 1 - 11 1 2 1 2 1 1 64 73 50
001R_326_1D8-20_ST.46 IONIO 326 F 081120 20 0 9 7 9 4 - 4 4 5 4 4 5 - 7 - 1 8 7 3 8 - 5 4 5 5 3 9 4 4 29 45 37
002L_103_2®7-20_SALAMINA 103 F 29/07/20 22 0 1 1 1 o - o o0 1 0 1 1 - 0 0 1 0 O O 1 - 0 O O 1 0 0 O 0 64 - -
002L_154_2@8-20_ST.67 IONIO 154 F 200820 20 1 1 2 1 1 - i1 2 1 1 1 - 1 1 4 1 1 1 2 - 1 1 1 2 1 5 1 1 76 70 46
002L_267_1411-20_IONIO 267 F 11/1020 20 3 4 6 5 4 - 6 3 4 3 3 4 3 5 3 8 5 6 3 5 - 4 4 5 4 3 6 3 3 35 31 25
002R_260_196-20_IONIO(PATRA) 260 M 16/06/20 20 1 5 5 5 5 - 5 3 3 4 4 4 4 5 4 8 5 4 2 5 - 4 4 6 5 5 6 3 5 38 31 23
002R_293_0D6-20_SARONIKOS 293 F 06/01/20 22 1 6 8 8 4 - 6 4 9 - 4 4 3 6 6 8 6 7 3 5 - 5 3 6 4 4 7 O 4 24 43 35
003L_105_18-20_ST.53 IONIO 105 U 081220 20 0 1 1 1 o - o o 1 0 O 1 0 O O 1 O O O0 1 - 0 O 0 1 o0 1 o© 0 65 - -
003L_205_208-20_ST.16ARGOSARWNIKGSA 22 205 M 26/08/20 22 3 2 4 3 3 - 4 2 2 3 3 3 3 3 2 4 3 3 2 2 - 2 3 3 - 3 4 - 3 54 24 18
003L_255_166-20_IONIO(PATRA) 255 F 16/06/20 20 6 7 6 7 5 - 6 4 4 4 5 5 5 5 5 7 5 5 3 7 - 4 5 6 - 6 7 3 5 36 23 18
004L_150_18-20_ST.57 IONIO 150 F 081220 20 0 1 1 1 0o - 0 0 1 0 o0 1 o o 3 1 0 O 1 - 1 0 1 1 0 2 O 0 52 - -
004L_259_2707-20_IONIO 259 F 27/0720 20 5 1 6 5 5 - 0 3 4 1 4 4 - 5 4 6 4 5 3 4 - 4 4 5 3 4 6 0 4 36 45 33
005L_205_268-20_ST.16ARGOSARWNIKGSA22 205 F  26/08/20 22 4 2 4 3 3 - 4 3 2 3 3 3 3 3 2 4 3 3 2 2 - 3 4 3 4 3 4 2 3 50 24 17
005L_291_0D6-20_SARONIKOS 291 M 06/01/20 22 - 7 9 9 3 - 7 4 7 4 4 6 - 5 5 1 7 6 3 7 - 6 3 7 - 4 10 3 7 26 39 31
006L_101_297-20_SALAMINA 101 F 29/07/20 22 1 1 1 1 - - 0 0 1 0 1 1 - 0 0 1 0 1 0 1 - 0 0 0 1 0 0 0 0 54 - -
006L_141_1®8-20_ST.55 IONIO 141 F 13/0820 20 1 1 O 1 o - 1 0 2 o0 1 3 1 0 0 3 2 1 0 1 - 0 0 1 1 1 2 o0 1 42 103 77
006L_154_0D9-20_ST.JAIGAIGGSA22 154 F 09/01/20 22 2 1 1 2 2 - 1 2 3 2 2 6 2 2 2 3 2 2 1 2 - 2 2 2 2 2 2 - 2 72 46 22
006L_257_08.0-20_IONIO 257 F 10/0520 20 3 4 5 4 4 - 5 3 4 4 4 4 5 5 4 8 4 5 2 4 - 4 4 4 4 4 5 4 4 62 24 15
006L_257_1411-20_IONIO 257 M 11/10/20 20 4 6 6 4 4 - 4 3 5 4 3 5 3 3 3 9 5 3 3 5 - 4 3 4 4 3 6 3 3 38 34 25
006R_331_0D6-20_SARONIKOS 331 F 06/01/20 22 3 8 8 10 5 - 7 5 6 4 4 4 3 7 7 1 10 6 5 8 - 5 3 6 5 7 8 - 5 20 36 29
007L_229_196-20_SARONIKOS 229 F 15/06/20 22 3 3 4 3 3 - 3 3 3 3 3 3 3 4 3 8 3 3 2 3 - 3 3 4 - 3 4 3 3 76 32 18
007L_266_06.0-20_IONIO 266 U 10/06/20 20 4 8 7 6 4 - 5 4 5 5 5 4 5 6 5 9 5 6 3 5 - 5 5 6 - 5 7 4 5 44 25 19
008L_199_08.0-20_IONIO 199 F 10/0520 20 7 1 4 5 5 - 2 2 5 1 3 6 - 1 2 8 5 5 1 3 - 2 - 5 - 7 7 2 5 26 58 51
008L_256_28-20_ST.16ARGOSARWNIKGSA22 256 F 26/08/20 22 3 4 3 5 2 - 5 3 2 3 2 3 - 5 3 4 5 4 2 2 - 3 4 4 - 4 5 0 3 29 38 31
008L_259_06.0-20_IONIO 259 F 10/06/20 20 - 9 7 6 5 - 6 5 5 5 3 5 4 4 10 5 6 3 6 - 5 5 6 - 6 8 1 5 35 35 25
009L_291_0D6-20_SARONIKOS 291 M  06/01/20 22 - 2 10 11 3 - 5 5 8 4 3 4 - 10 5 9 5 7 4 7 - 5 3 9 5 4 8 4 5 25 44 38
009L_306_06.0-20_IONIO 306 F  10/06/20 20 - 9 8 10 5 - 7 4 5 4 4 5 2 8 6 10 8 8 4 7 - 4 2 6 3 5 6 2 4 20 42 35
009R_203_108-20_ST.59 IONIO 203 F 08/10/20 20 - 6 5 6 4 - 3 2 2 2 5 8 - 6 2 8 6 3 2 5 - 2 2 5 2 5 71 2 2 38 50 44
010L_106_18-20_ST.53 IONIO 106 U 08/12/20 20 O 1 0 1 0 - 0 0 0 0 0 0 0 0 0 1 0 0 0 1 - 0 0 0 1 0 1 0 0 77 - -
010L_306_1411-20_IONIO 306 F 111020 20 - 7 9 11 4 - 7 5 6 4 3 4 - 5 5 10 9 7 4 7 - 5 2 7 - 3 8 0 7 22 46 38
011L_140_1®820_ST.55 IONIO 140 F 13/0820 20 0 1 2 1 0 - 0 1 i1 0 1 3 1 0 O 3 2 1 1 1 - o o0 1 1 1 1 o0 1 50 98 69
011L_201_1@8-20_ST.59 IONIO 201 F 08/1020 20 5 8 4 7 3 - 3 2 3 3 2 7 2 7 2 5 6 7 2 6 - 2 3 4 4 2 6 2 2 31 49 43
011L_217_06.0-20_IONIO 217 F 10/06/20 20 3 3 4 3 3 - 3 3 5 3 3 3 3 3 3 7 3 3 2 3 - 3 3 4 4 3 4 3 3 73 28 18
011L_276_0D6-20_SARONIKOS 276 M 06/01/20 22 4 4 8 14 4 - 4 4 7 4 4 4 3 4 4 8 5 6 3 4 - 4 3 5 5 4 5 4 4 54 46 29
012L_151_2®820_ST.14ARGOSARWNIKOS 151 M 29/08/20 22 2 2 3 2 1 - 3 1 3 2 1 4 - 11 6 2 2 1 2 - 1 2 1 3 1 2 1 1 40 60 40
012L_201_1®820_ST.59 IONIO 201 F 08/1020 20 7 7 4 8 3 - 3 2 2 3 2 10 - 7 2 9 4 3 2 6 - 2 3 4 2 2 7 - 2 33 59 51
013R_132_188-20_ST.55 IONIO 132 F 13/08/20 20 0 1 1 1 0 - o 1 2 o0 1 4 0 O O 3 1 o0 1 1 - o 0 o 1 1 1 o0 0 46 - -
014L_205_1@8-20_ST.59 IONIO 205 M 08/10/20 20 3 3 4 3 2 - 3 3 4 3 2 3 2 3 2 6 3 3 2 4 - 3 3 4 3 2 6 - 3 52 34 23
014R_52_0%8-20_ST.ARGOSARWNIKC 52 U 08/0520 22 1 1 0 1 0 - 0 0 1 0 0 1 1 0 0 1 0 0 0 1 - 0 0 1 1 0 0 0 0 62 - -
015R_272_0D6-20_SARONIKOS 272 F 06/01/20 22 4 4 7 6 4 - 5 4 6 3 3 3 4 5 4 8 5 5 3 5 - 4 2 5 5 4 6 3 4 31 30 24
017L_102_2®7-20_SALAMINA 102 F 29/07/20 22 1 1 1 1 0 - o 0 1 o0 1 1 - 0O 0 1 0 O 0 1 - o 0 o0 1 0 o0 - 0 58 - -
018R_57_088-20_ST.2ARGOSARWNIKC 57 U 08/0520 22 0O 1 0 1 - - 0 0 1 0 0 1 - 0 0 1 0 0 0 1 - 0 0 1 1 0 0 0 0 67 - -
019R_100_18-20_ST.53 IONIO 100 U 08/1220 20 0 1 O 1 0o - o o o o o o o0 o0 o0 2 o0 o0 o0 1 - 0 O 0O 1 1 1 O 0 73 - -
019R_203_3D820_ST.22ARGOSARWNIKOS 203 F 31/08/20 22 3 4 4 4 3 - 3 2 3 3 3 3 3 3 3 6 3 3 2 3 - 2 3 4 4 3 4 2 3 58 27 18
020L_276_0D6-20_SARONIKOS 276 F 06/01/20 22 5 5 6 9 4 - 6 4 7 4 4 4 4 5 4 9 6 6 3 5 - 4 4 6 5 4 6 4 4 42 29 22
020R_52_0%8-20_ST.ARGOSARWNIKC 52 U 08/0520 22 O 1 1 0 - - 0 0 1 0 0 1 - 0 0 1 0 0 0 1 - 0 0 1 1 0 0 0 0 67 - -
021R_220_186-20_SARONIKOS 220 F 15/06/20 22 - 4 4 3 3 - 3 3 4 3 3 4 4 4 3 7 4 3 2 3 - 3 4 4 5 3 4 2 3 44 28 21
025L_255_3D820_ST.22ARGOSARWNIKOS 255 F 31/08/20 22 4 4 6 9 3 - 6 3 2 3 3 4 3 6 3 8 5 3 3 2 - 3 3 5 - 3 6 2 3 44 45 36
027L_254_0D6-20_SARONIKOS 254 F 06/01/20 22 5 4 4 7 3 - 4 3 4 3 3 3 5 4 3 8 5 5 3 3 - 3 3 4 5 3 4 3 3 46 32 23
033R_256_0D6-20_SARONIKOS 256 F 06/01/20 22 4 3 5 3 3 - 3 3 4 3 3 4 3 4 3 8 5 4 3 3 - 3 3 4 3 3 4 3 3 62 30 21
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2
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5
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E
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7_1.5x8
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F
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U
U
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2

24/09/19 27.9:

9_1.5x8
DESTT020920_11

32 21

25 29
21 41

20 38

4

- 11 12

10 12 10

13

7 13 11 12 12 13 12 12

8

11 10 11

9

12
10
11

02/09/20 28 11 12 10

02/09/20 28

DESTT020920_1b

11 10
14 14

6
6

2

DESTT020920_6

15

14
11

14
10

8 10 13 13
11

12

10

12

02/09/20 28
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3
5
3
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3
3
3
3
4
3
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3
3
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3
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3
3
3
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7
5
3
4
5

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

08/10/17
08/10/17
08/10/17
07/10/17
07/10/17
07/10/17
07/10/17
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07/10/17
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265
272
234
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320
394
316
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339
322
256
277
278
269
288
248
264
313
257
255
244
235
237
244
248
257
222
259
221
242
239
239
230
226
231
231
235
237
265
241
188
126
46

GBD_19_B47_C1_0O_0031

GBD_19_B47_C1_0_0030

32 36
26 61

32 51

GBD_19_B47_C1_0O_0035

11

GBD_19_B47_C1_0_0042

GBD_19_B47_C1_0O_0043

43 54

10

GBD_19_B47_C1_0O_0044

43 37

GBD_19_B47_C1_0_0045

33 45

44 68

GBD_19_B47_C1_0O_0046

44
19
25
35

5
5
4

GBD_19_B47_C1_0_0047

33 24

21 32
29 45

GBD_19_B47_C1_0O_0048

11

GBD_19_B47_C1_0O_0054

GBD_19_B47_C1_0O_0055

24
42
28
38
26
22
26
32
20
21

38 34
19 55

20 35

GBD_19_B47_C1_0O_0056

11
10

10

10
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GBD_19_B47_C1_0_0081

27 45
31 31
38 33
46 32
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7
5
4
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10
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52 25
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3
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3
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4
4
4
5
3
5
5
3
3
4
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2
3
4
4
3
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1
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42 45
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42 33
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7
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29
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24/01/18
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36 31

25/01/18
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44 34
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60 34
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35 29
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50 34

44 37
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5
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GSA_22 13 304 F 27/03)19 22 - 10 10 12 6 - 9 6 12 7 5 8 - 13 7 14 8 10 5 11 - 7 - 12 - 9 13 5 5 14 32 27
GSA_22 14 322 F 27/03)19 22 9 12 10 11 6 - 8 6 9 6 5 7 - 10 9 11 8 10 5 7 - 6 5 8 - 8 11 5 5 17 28 23
GSA_22_15 322 F 020920 22 4 6 8 4 5 - 5 4 7 5 2 5 - 7 3 8 8 6 3 5 - 5 3 5 - 3 8 4 5 29 35 28
GSA_22_16 98 U 22/07/20 22 1 1 1 1 0 - 1 1 1 1 0 1 - 0 0 2 1 1 0 1 - 1 1 0 1 0 1 0 1 64 75 64
GSA_22_17 121 M 09/12/20 22 0 1 O 1 o - o o0 1 o0 o0 3 - o0 O 3 0 O O 1 - 0 - 0 1 0 2 o0 0 67 - -
GSA_22 18 201 M 09/12/20 22 1 1 4 1 1 - 1 1 1 2 1 1 - 1 1 3 2 1 1 1 - 1 1 1 2 1 2 1 1 76 56 40
GSA_22_19 222 F  23/0719 22 3 3 4 2 2 - - 2 2 2 2 3 - 3 2 5 3 3 2 3 - 2 2 2 3 2 3 2 2 54 30 24
GSA_22_20 168 M 23/07/19 22 2 2 3 2 2 - 2 1 2 2 1 2 - 2 1 3 2 1 1 2 - 1 2 1 2 1 2 1 2 56 36 30
GSA_22 21 195 F 22/0721 22 4 3 4 3 2 - 2 2 3 3 2 4 - 4 2 4 3 3 2 3 - 2 3 2 3 2 3 3 3 44 26 21
GSA_22_22 320 F 220721 22 5 7 8 6 6 - 5 5 8 5 5 5 - 5 7 6 6 8 3 6 - 5 5 6 - 5 8 - 5 43 22 17
GSA_22 23 331 F 22/07/21 22 - 9 10 8 5 - 6 5 11 6 3 6 - 6 6 9 6 8 3 6 - 5 4 - - 5 10 5 6 32 35 28
GSA_22 24 283 F 22/07/21 22 - 8 8 9 4 - 5 5 7 4 3 5 - 9 5 9 6 8 3 5 - 5 3 5 - 3 8 4 5 30 37 32
GSA_22_25 280 F 220721 22 - 7 7 10 4 - 5 4 8 5 3 3 - - 7 11 8 8 3 6 - 5 2 4 4 3 10 3 3 22 46 39
GSA_22 26 305 F 22/07/21 22 - 11 8 9 4 - 5 5 6 4 2 5 - 8 6 12 11 7 2 7 - 5 2 3 5 3 5 3 5 25 50 40
GSA_22_27 299 M 22/07/21 22 - 9 7 9 5 - 5 5 8 7 4 4 - 9 8 11 10 8 4 7 - 6 6 6 - 5 9 4 4 17 31 26
GSA_22_28 289 F 22/07/21 22 - 11 7 10 4 - 6 4 7 4 2 3 - 6 5 11 8 8 3 8 5 4 4 - 5 11 0 4 22 51 41
GSA_22 29 276 F 22/07/21 22 4 9 6 8 4 - 4 5 7 4 2 3 - 5 3 9 6 5 2 5 - 6 3 4 3 4 6 3 4 24 41 32
GSA_22_30 251 M 22/07/21 22 3 6 5 8 4 - 5 5 8 5 2 3 - 7 2 7 6 5 3 5 - 5 4 5 - 5 6 - 5 39 34 24
GSA0114031903-12.5x 247 F 14/03/19 1 4 7 5 6 5 5 4 4 7 5 3 4 5 6 3 6 4 5 4 5 6 5 5 7 4 5 7 2 5 36 26 19
GSA015032123-12.5x 266 F 150321 1 3 5 6 6 3 3 4 4 4 3 3 4 3 5 3 5 5 5 3 3 3 4 3 5 3 4 6 2 3 43 29 24
GSA0115032137-12.5x 222 M 15/03/21 1 4 6 4 8 4 4 4 4 7 3 - 4 4 4 4 5 5 4 3 4 4 4 4 6 4 4 T 2 4 63 29 21
GSA0116011821-12.5x 181 F 16/01/18 1 3 5 3 5 3 3 2 4 4 3 2 9 3 8 3 4 6 3 2 4 12 4 3 6 4 3 9 2 3 36 56 41
GSA0118061811-12.5x 304 F 18/06/18 1 6 8 7 7 5 5 - 5 6 5 7 7 6 7 6 6 7 7 5 8 7 5 6 7 6 6 8 4 7 33 17 14
GSA0118061815-12.5x 331 F 18/06/18 1 6 13 10 6 5 5 9 4 8 5 5 8 6 8 6 7 5 6 4 7 12 5 5 8 - 5 9 4 5 30 35 28
GSA0221051910-12.5x 321 F 21/0519 1 5 6 6 7 5 6 5 5 7 5 5 5 6 6 6 5 6 7 5 6 6 6 6 6 6 5 6 4 6 50 13 11
GSA0L21051921-12.5x 293 M 21/0519 1 3 8 7 6 6 6 6 5 4 3 4 6 4 6 5 6 4 6 4 4 5 5 4 5 3 5 8 3 6 29 28 22
GSA0121051962-12.5% 211 F 21/0519 1 2 4 4 3 3 4 3 3 4 3 3 4 3 2 2 5 4 4 3 4 6 4 3 3 4 3 6 2 3 39 30 23
GSA0L22081706-12.5x 193 M 22/08/17 1 3 4 4 2 3 6 2 3 4 3 2 4 3 6 2 3 4 2 2 3 8 3 4 2 3 2 6 2 2 32 45 34
GSA0R26051717-12.5% 156 F 26/0517 1 1 1 3 1 $+ 3 1 2 3 1 1 3 - 2 1 1 3 1 1 2 - 2 1 1 2 1 2 2 1 54 48 43
GSA0127081905-12.5x 202 F 27/08/19 1 4 4 4 4 3 2 3 2 3 3 2 5 3 4 2 5 3 3 2 4 7 3 3 3 - 2 5 2 3 37 36 28
GSA0430071901-12.5x 310 M 30/07/19 1 6 9 9 5 6 7 7 4 5 6 5 6 6 6 6 7 5 7 5 7 6 4 5 7 4 6 6 3 6 36 23 17
GSA0130071938-12.5x 346 M 300719 1 - 14 7 5 6 6 - 3 3 5 2 4 6 5 4 6 5 7 3 8 - 4 5 7 - 6 8 2 5 21 46 32
IBER110920_20 210 U 11/09/20 28 5 5 5 - - - 5 5 5 4 6 5 7 6 9 5 5 5 6 - 4 5 5 6 5 8 4 5 57 22 16
IBER110920_21 217 U 11/09/20 28 4 3 4 3 3 - - 3 7 3 2 7 2 2 2 8 3 5 3 3 - 3 3 2 4 2 1 3 3 4 49 37
jurel_19052021_n93_247mm(2x) 247 F 010521 8 8 6 5 3 3 5 9 5 8 5 5 6 5 5 4 8 6 9 5 6 10 5 6 4 5 4 8 5 5 39 31 25
jurel_19052021_n96_255mm(2x) 255 M 01/05/21 8 5 6 5 3 3 6 4 5 7 6 4 4 6 7 3 5 6 7 4 6 6 5 6 6 5 5 8 5 6 32 24 19
jurel_DEM2020_L100_n7_125mm(2x) 125 M 011020 8 1 1 O 1 $1 0 1 1 3 1 0 1 1 1 0 1 1 o0 O 1 - 1 1 0 - 0 1 o0 1 62 91 69
jurel_ DEM2020_L100_n8_146mm(2x) 146 F 011020 8 1 1 2 1 1 3 0 1 3 1 1 3 2 4 1 2 1 0 1 1 - 1 4 1 1 0 2 O 1 52 78 62
jurel_DEM2020_L104_n10_230mm(2x) 230 F 011020 8 5 5 5 4 2 5 5 4 6 4 4 7 4 6 3 7 4 4 3 6 - 4 6 5 4 3 6 3 4 33 28 23
jurel_ DEM2020_L108_n4_122mm(2x) 122 M 01/10/20 8 1 1 1 1 1 1 1 i1 4 1 0 2 1 0 0 1 1 1 o0 1 - 1 1 1 2 0 1 o0 1 67 84 44
jurel_ DEM2020_L120_n7_201mm(2x) 201 M 011020 8 3 3 3 2 2 2 3 2 4 3 2 3 2 2 2 4 2 2 1 3 - 2 3 2 3 2 2 2 2 56 29 25
jurel_ DEM2020_L122_n6_148mm(2x) 148 M 01/10/20 8 3 1 2 1 2 1 - 1 3 2 i 2 2 2 1 3 2 1 1 2 - 1 3 1 3 1 2 1 1 46 45 39
jurel_DEM2020_L122_n8_157mm(2x) 157 M 011020 8 3 2 2 1 2 2 2 2 3 2 1 2 2 3 1 4 2 1 1 2 - 2 3 2 3 1 2 1 2 52 39 26
jurel_DEM2020_L61_n6_214mm(2x) 214 M 01/10/20 8 3 4 5 3 2 5 - 2 6 4 1 3 2 5 2 6 2 4 2 4 - 3 4 6 5 2 4 3 2 27 41 35
jurel_DEM2020_L65_n5_196mm(2x) 196 F 011020 8 3 3 4 2 2 2 3 3 4 3 2 8 2 3 2 6 2 2 1 3 - 3 3 2 4 2 3 2 2 41 48 31
jurel_PELACUS0319_L21_n18_169mm(. 169 F 01/04/19 8 5 3 4 2 2 4 5 4 5 4 3 4 5 5 2 6 5 5 2 3 - 4 5 5 - 4 5 4 5 38 28 22
jurel_PELACUS0319_L29_n18_281mm(. 281 M  01/04/19 8 - 5 5 5 3 - 4 4 4 3 3 4 4 4 3 6 4 6 4 5 5 4 5 5 3 3 6 4 4 38 23 19
jurel_PELACUS0319_L3 _n20_219mm(z 219 F 01/03/19 8 4 4 4 3 3 4 4 4 6 4 4 4 4 5 3 4 4 5 4 4 - 3 5 5 4 4 5 4 4 63 17 11
jurel_ PELACUS0321_L12G_n13_337 337 F 010421 8 5 8 7 8 5 6 - 5 7 4 4 7 5 7 7 9 6 7 5 6 7 5 6 6 5 5 8 5 5 33 21 18
jurel_ PELACUS0321_L19_nl1_136mm(z 136 F 010421 8 1 1 1 1 1 1 1 1 3 1 i1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1 93 38 19
jurel_PELACUS0321_L38_n17_322mm(. 322 F 01/0421 8 6 10 8 7 4 6 6 4 7 4 5 4 6 5 6 11 5 8 4 6 18 4 6 8 5 4 8 4 4 29 46 31
jurel_PELACUS0321_L38_n5_342mm(z2 342 F 010421 8 6 12 11 9 5 - 6 5 7 5 5 8 6 7 7 8 7 7 5 7 - 5 6 7 5 6 11 6 5 27 29 21
jurel_PELACUS0321_L42_n3_270mm(z 270 M 01/0421 8 5 5 6 3 4 5 5 4 7 4 4 4 5 5 4 5 5 6 4 5 5 4 5 5 4 4 6 4 5 43 18 15
jurel_PELACUS0321G_L12_n34_299mm 299 M 01/0321 8 6 7 8 6 4 5 5 5 7 4 4 5 5 6 5 6 6 8 5 6 9 5 6 7 5 4 8 5 5 36 23 19
jurel03092020_n55_305mm(2x) 305 M 01/0920 8 5 9 8 5 5 6 4 8 5 4 6 5 5 6 7 6 5 4 6 - 4 5 8 5 5 8 4 5 38 26 21
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jurel03092020_n58_268mm(2x) 268 F 01/0920 8 6 7 6 5 4 6 - 4 8 4 4 4 4 6 4 7 5 5 4 5 4 4 7 6 4 7 4 4 46 25 22
jurel10072019_n45_244mm(2x) 244 F 01/09/19 8 5 5 5 5 4 4 5 4 8 4 4 4 4 5 4 5 5 4 4 5 4 4 5 5 4 8 3 4 48 24 16
jurel10072019_n72_235mm(2x) 235 F 01/09/19 8 3 4 4 3 3 3 3 3 6 3 3 3 3 3 3 7 4 3 3 3 3 3 5 4 3 6 2 3 67 32 24
jurel10072019_n97_251mm(2x) 251 M 01/0919 8 4 4 5 3 3 3 3 3 5 3 3 3 3 3 3 8 4 3 3 3 3 3 4 4 3 5 3 3 67 31 22
jurel10112020_n44_318mm(2x) 318 F 011120 8 6 8 7 5 6 6 7 5 8 6 5 6 6 7 7 8 6 6 5 7 4 6 6 5 6 6 5 6 44 17 12
jurel13042021_n14_227mm(2x) 227 F 01/0421 8 7 6 5 4 3 5 3 4 8 5 4 5 5 9 3 7 5 4 3 4 - 4 6 6 5 4 9 4 4 30 34 25
jurel22012019_n18_239mm(2x) 239 M 01/01/19 8 5 4 4 3 0 4 4 4 6 4 4 5 4 8 3 6 4 5 4 4 6 4 5 5 5 4 8 5 4 46 33 23
jurel22012019_n29_267mm(2x) 267 F 01/01/19 8 5 5 5 3 4 4 4 4 6 4 3 4 4 5 4 5 5 6 4 5 13 4 5 5 4 4 8 4 4 46 39 22
TT020920_2 324 U 0200920 28 6 7 7 0 3 - 7 5 8 4 3 8 5 8 6 10 7 10 3 7 6 6 4 6 6 8 4 6 23 33 26
TT110719_l4c 390 U 11/07/19 28 9 11 11 14 8 100 8 11 8 9 10 8 10 9 11 10 11 7 10 8 10 9 - 9 10 6 10 28 17 13
TT110719_29b 376 U 11/07/19 28 10 11 10 12 6 1 7 11 8 9 9 10 11 11 13 8 12 7 12 7 8 122 - 10 12 5 11 20 22 19
TT110719_4 365 U 11/07/19 28 9 14 12 15 6 9 6 10 6 6 12 6 8 8 13 12 10 4 11 7 5 7 - 6 9 3 6 24 37 31
TT130619_15 367 U 13/06/19 28 7 8 7 13 6 7 6 7 7 6 6 6 7 7 9 7 7 5 7 7 7 7 6 7 7 4 7 58 22 12
TT130619_19 352 U 13/06/19 28 8 13 11 13 6 7 66 7 7 6 7 7 8 7 - 7 - 5 6 6 7 8 - 7 9 4 7 39 30 21
TT130619_34 355 U 13/06/19 28 9 13 8 1 6 8 6 11 6 5 6 6 7 8 11 5 9 5 7 6 6 7 5 6 9 5 6 31 30 25
TT130619_35 296 U 13/06/19 28 8 11 7 7 4 7 4 7 4 3 5 4 5 6 9 6 8 3 8 5 4 4 5 4 6 4 4 31 3 29
TT130619_4 351 U 13/06/19 28 6 10 8 10 5 6 5 6 6 5 6 6 7 5 8 6 7 3 7 6 6 5 4 5 8 4 6 35 27 20
TT130619_7 364 U 13/06/19 28 9 9 9 1 6 9 6 8 8 7 7 8 10 9 12 7 10 5 7 6 8 10 5 9 10 4 9 23 24 20
TT170620_42 225 U 17/06/20 28 5 7 6 3 5 7 6 13 5 4 6 4 5 5 9 6 5 4 5 6 6 5 5 5 7 4 5 38 34 22
TT180321_12 370 U 18/03/21 28 - 17 10 10 8 7 9 12 9 8 9 9 9 11 13 9 10 10 11 8 9 10 - 9 11 4 9 33 24 16
TT180321_1e 397 U 18/03/21 28 10 11 9 8 6 7 6 9 5 5 8 7 10 6 11 8 10 6 8 5 5 8 5 7 9 5 5 23 27 23
TT180321_2c 358 U 18/03/21 28 8 8 8 9 7 6 8 7 8 7 7 8 7 8 12 8 10 7 9 8 7 6 6 7 8 4 8 38 19 14
TT180321_3 446 U  18/03/21 28 11 10 13 8 8 6 10 9 8 8 9 10 9 13 7 14 6 11 6 9 12 4 9 11 7 9 20 27 21
TT180321_6e 394 U 18/03/21 28 9 10 10 10 7 9 9 10 8 9 9 8 10 8 11 8 10 7 10 100 8 9 - 8 8 6 10 32 14 11
TT180321_7 394 U 18/03/21 28 10 13 11 13 6 10 6 12 7 8 9 7 10 8 13 8 10 5 10 6 7 9 - 6 12 5 10 20 29 25
TT270219_54b 234 U 27/02/19 28 4 7 5 3 4 5 4 7 4 3 8 5 4 3 10 5 4 3 4 4 4 6 5 3 7 3 4 35 37 28
TT270219_58 249 U 27/02/19 28 4 5 4 5 4 5 4 7 4 3 5 5 4 4 9 4 4 3 11 4 4 4 4 4 8 3 4 54 39 27
TT270219_71b 254 U 27/02/19 28 5 9 5 4 6 0 5 7 6 2 7 7 5 4 12 7 5 4 11 5 6 6 5 4 7 3 5 27 39 29
TT270219_86 247 U 27/02/19 28 5 11 5 4 5 6 4 10 4 3 7 5 4 3 12 5 4 3 11 4 - 3 4 4 7 3 4 32 50 38
TT270219_91 242 U 27/02/19 28 6 8 6 5 5 7 5 7 6 5 9 8 7 5 13 6 5 5 10 5 7 6 5 6 10 5 5 38 31 23
TT290820_25 242 U 290820 28 5 6 5 4 4 4 5 8 4 3 6 3 4 4 8 5 3 3 4 6 3 3 4 3 5 3 3 31 33 26
Table6.3: Number of age readings per reader and modal age.
Modal R04 R06 R08 R10 R12 R16 R20 R22 R24 R26 R28 R30 R34 R36 R38 R40 R42 R44 R48 R50 R52 R56 R60 R62 R64 R68 R70 R72 total
age NL ES PT ES IT IE ES GR ES IT IT PT FR NO GR PT MA DE GR ES DE GR IT ES IT FR NO ES
0 19 19 19 19 14 2 19 19 19 19 19 19 10 19 19 19 19 19 19 19 2 19 18 19 19 19 19 18 482
1 30 30 30 30 30 20 28 30 30 30 30 28 23 30 30 30 30 30 30 30 7 30 30 30 29 30 30 30 795
2 25 28 28 28 28 19 24 28 28 28 28 28 23 28 28 28 28 28 28 28 12 28 28 28 27 28 28 25 743
3 51 55 55 55 55 16 54 55 55 54 55 55 49 54 55 55 55 55 55 55 13 55 55 54 43 55 55 53 1431
4 37 44 44 44 44 19 43 44 44 43 43 43 36 44 43 44 44 43 44 44 12 44 43 44 37 44 43 42 1143
5 32 42 41 41 40 15 38 42 42 41 42 42 28 42 42 41 42 42 42 42 10 42 39 42 26 42 42 38 1060
6 11 14 14 14 13 6 14 14 14 14 14 14 12 14 14 14 14 14 14 14 6 14 13 13 9 14 14 14 363
7 4 6 6 6 6 1 5 6 6 6 6 6 4 6 6 5 6 5 6 6 2 6 6 6 2 6 6 6 148
8 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 26
9 3 5 4 5 4 0 5 5 5 5 4 4 4 4 5 4 5 5 5 5 0 5 5 5 2 5 5 4 117
10 3 3 3 3 3 0 3 3 3 3 3 3 3 3 3 3 3 3 3 3 0 3 3 3 0 3 3 3 75
11 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 25
12 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 25
Total 218 249 247 248 240 98 236 249 249 246 247 245 195 247 248 246 249 247 249 249 64 249 243 247 195 249 248 236 6433
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Table6.4: Age composition by reader

Modal R04 R06 RO08 R10 R12 R16 R20 R22 R24 R26 R28 R30 R34 R36 R38 R40 R42 R44 R48 R50 R52 R56 R60 R62 R64 R68 R70 R72

age NL ES PT ES IT IE ES GR ES IT IT PT FR NO GR PT MA DE GR ES DE GR IT ES IT FR NO ES
0 23 2 11 3 21 1 26 24 3 23 22 4 10 22 26 0 15 22 28 3 0 24 19 18 4 21 10 32
1 3. 51 25 48 28 15 30 25 19 23 41 26 22 23 28 26 18 28 32 43 7 25 22 34 31 32 25 24
2 17 22 12 22 38 19 30 33 31 24 62 23 37 18 38 16 20 18 48 27 7 30 28 24 26 30 31 56
3 38 17 28 31 55 16 32 55 31 63 53 51 48 26 54 23 40 34 78 46 8 47 68 18 38 69 11 66
4 39 27 46 23 45 14 25 57 33 60 31 56 24 39 31 19 45 32 26 32 4 62 46 41 51 41 20 38
5 32 26 33 30 26 15 32 36 28 25 22 29 24 45 22 38 49 33 26 24 5 36 25 37 38 25 32 16
6 15 21 27 23 18 12 21 11 27 10 4 21 14 19 20 36 28 27 3 24 7 15 22 32 7 16 31 3
7 7 20 20 18 5 4 18 2 35 9 5 13 5 24 12 17 10 16 6 20 7 4 6 16 0 6 24 1
8 4 12 18 11 3 1 7 2 21 7 4 10 7 10 7 22 14 14 1 11 7 3 3 13 0 2 29 0
9 7 21 8 12 1 0 9 3 5 2 3 7 2 8 5 14 3 3 0 4 2 1 2 6 0 5 14 0
10 4 7 13 11 0 1 3 1 6 0 0 2 1 10 1 6 4 13 1 4 1 2 1 5 0 1 9 0
11 1 12 4 6 0 0 2 0 6 0 0 0 1 1 2 14 1 2 0 8 1 0 0 0 0 1 7 0
12 0 4 1 3 0 0 1 0 3 0 0 2 0 1 1 5 2 3 0 1 2 0 1 3 0 0 3 0
13 0 4 0 4 0 0 0 0 1 0 0 1 0 1 1 8 0 0 0 1 3 0 0 0 0 0 1 0
14 0 3 1 2 0 0 0 0 0 0 0 0 0 0 0 2 0 2 0 1 0 0 0 0 0 0 0 0
15 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
17 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
Total 218 249 247 248 240 98 236 249 249 246 247 245 195 247 248 246 249 247 249 249 64 249 243 247 195 249 248 236
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Figure6.1: CV, PA and STDEYV (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 spread of the age rdiags 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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6.1.2 Whole otoliths , advanced readers

Data Overview

Table6.5: Data overview including modal age and statistics per sample.

- %] - (%) = w o] < %]
z w a w £ = z s i
Fish ID Length(mm) sex Catchdate ICESaree & & &8 S § 3 € § & Modalage PA% CV% APE%
¥ & & x© @& © ¥ o X
001L_122 0®8-20_ST.40 IONIO 122 U  08/08/2020 20 0 1 1 1 0 - 0 1 1 1 62 83 75
001L_158_0D9-20_ST.JAIGAIGGSA 22 158 F  09/01/2020 22 0 1 2 1 1 - 2 2 2 2 50 54 45
001L_250_2-07-20_IONIO 250 F  27/07/2020 20 0 1 6 4 3 - 4 4 - 4 43 65 49
001R_191_166-20_IONIO(PATRA) 191 U  16/06/2020 20 0 1 3 1 1 - 1 2 1 1 62 71 50
001R_326_1D8-20_ST.46 IONIO 326 F  08/11/2020 20 0 9 7 9 4 - 7 8 5 7 25 50 38
002L_103_297-20_SALAMINA 103 F  29/07/2020 22 0 1 1 1 0 - 0 0 0 0 62 - -
002L_154_2@®@8-20_ST.67 IONIO 154 F  20/08/2020 20 1 1 2 1 1 - 1 1 1 1 88 31 19
002L_267_141-20_IONIO 267 F  11/10/2020 20 3 4 6 5 4 - 5 5 5 5 50 20 16
002R_260_166-20_IONIO(PATRA) 260 M 16/06/2020 20 1 5 5 5 5 - 5 5 6 5 75 33 20
002R_293_0D6-20_SARONIKOS 293 F  06/01/2020 22 1 6 8 8 4 - 6 6 6 6 50 40 28
003L_105_108-20_ST.53 IONIO 105 U 08/12/2020 20 0 1 1 1 0 - 0 0 0 0 62 - -
003L_205_2&8-20_ST.16ARGOSARWNIKGSA 22 205 M 26/08/2020 22 3 2 4 3 3 - 3 3 3 3 75 18 8
003L_255_166-20_IONIO(PATRA) 255 F  16/06/2020 20 6 7 6 7 5 - 5 5 6 5 38 14 11
004L_150_1M8-20_ST.57 IONIO 150 F  08/12/2020 20 0 1 1 1 0 - 0 1 1 1 62 83 75
004L_259 2-07-20_IONIO 259 F  27/07/2020 20 5 1 6 5 5 - 5 4 5 5 62 34 22
005L_205_2&8-20_ST.16ARGOSARWNIKGSA 22 205 F  26/08/2020 22 4 2 4 3 3 - 3 3 3 3 62 21 14
005L_291 0D6-20_SARONIKOS 291 M 06/01/2020 22 - 7 9 9 3 - 5 7 7 7 43 32 23
006L_101_2@7-20_SALAMINA 101 F  29/07/2020 22 1 1 1 1 - - 0 0 0 1 57 94 86
006L_141_188-20_ST.55 IONIO 141 F  13/08/2020 20 1 1 0 1 0 - 0 2 1 1 50 94 75
006L_154_0D9-20_ST.JAIGAIGGSA 22 154 F  09/01/2020 22 2 1 1 2 2 - 2 2 2 2 75 26 21
006L_257_04.0-20_IONIO 257 F  10/05/2020 20 3 4 5 4 4 - 5 4 4 4 62 16 11
006L_257_141-20_IONIO 257 M 11/10/2020 20 4 6 6 4 4 - 3 5 4 4 50 24 19
006R_331_0D6-20_SARONIKOS 331 F  06/01/2020 22 3 8 8 10 5 - 7 10 6 8 25 34 26
007L_229 1#®6-20_SARONIKOS 229 F  15/06/2020 22 3 3 4 3 3 - 4 3 4 3 62 15 14
007L_266_06.0-20_IONIO 266 U 10/06/2020 20 4 8 7 6 4 - 6 5 6 6 38 24 18
008L_199_04.0-20_IONIO 199 F  10/05/2020 20 7 1 4 5 5 - 1 5 5 5 50 51 39
008L_256_2®8-20_ST.16ARGOSARWNIKGSA 2: 256 F  26/08/2020 22 3 4 3 5 2 - 5 5 4 5 38 29 23
008L_259_04.0-20_IONIO 259 F  10/06/2020 20 - 9 7 6 5 - 4 5 6 5 29 27 19
009L_291_0D6-20_SARONIKOS 291 M 06/01/2020 22 - 2 10 1 3 - 10 5 9 10 29 52 46
009L_306_04.0-20_IONIO 306 F  10/06/2020 20 - 9 8 10 5 - 8 8 6 8 43 22 16
009R_203_108-20_ST.59 IONIO 203 F  08/10/2020 20 - 6 5 6 4 - 6 6 5 6 57 14 12
010L_106_18-20_ST.53 IONIO 106 U 08/12/2020 20 0 1 0 1 0 - 0 0 0 0 75 - -
010L_306_141-20_IONIO 306 F  11/10/2020 20 - 7 9 11 4 - 5 9 7 7 29 33 26
011L_140_18820_ST.55 IONIO 140 F  13/08/2020 20 0 1 2 1 0 - 0 2 1 0 38 - -
011L_201_1@820_ST.59 IONIO 201 F  08/10/2020 20 5 8 4 7 3 - 7 6 4 4 25 32 27
011L_217_04.0-20_IONIO 217 F  10/06/2020 20 3 3 4 3 3 - 3 3 4 3 75 14 12
011L_276_0D6-20_SARONIKOS 276 M 06/01/2020 22 4 4 8 14 4 - 4 5 5 4 50 58 42
012L_151 298-20_ST.14ARGOSARWNIKOS 151 M 29/08/2020 22 2 2 3 2 1 - 1 2 1 2 50 40 32
012L_201_1@8-20_ST.59 IONIO 201 F  08/10/2020 20 7 7 4 8 3 - 7 4 4 4 38 35 32
013R_132_188-20_ST.55 IONIO 132 F  13/08/2020 20 0 1 1 1 0 - 0 1 0 0 50 - -
014L_205_108-20_ST.59 IONIO 205 M 08/10/2020 20 3 3 4 3 2 - 3 3 4 3 62 21 14
014R_52_0%8-20_ST.ARGOSARWNIKOS 52 U  08/05/2020 22 1 1 0 1 0 - 0 0 1 0 50 - -
015R_272_0D6-20_SARONIKOS 272 F  06/01/2020 22 4 4 7 6 4 - 5 5 5 4 38 21 15
017L_102_2®7-20_SALAMINA 102 F  29/07/2020 22 1 1 1 1 0 - 0 0 0 0 50 - -
018R_57_0%8-20_ST.ARGOSARWNIKOS 57 U 08/05/2020 22 0 1 0 1 - - 0 0 1 0 57 - -
019R_100_1®8-20_ST.53 IONIO 100 U 08/12/2020 20 0 1 0 1 0 - 0 0 0 0 75 - -
019R_203_3D8-20_ST.22ARGOSARWNIKOS 203 F  31/08/2020 22 3 4 4 4 3 - 3 3 4 3 50 15 14
020L_276_0D6-20_SARONIKOS 276 F  06/01/2020 22 5 5 6 9 4 - 5 6 6 5 38 26 17
020R_52_0®8-20_ST.2ARGOSARWNIKOS 52 U 08/05/2020 22 0 1 1 0 - - 0 0 1 0 57 - -
021R_220_186-20_SARONIKOS 220 F  15/06/2020 22 - 4 4 3 3 - 4 4 4 4 71 13 11
025L_255_3D8-20_ST.22ARGOSARWNIKOS 255 F  31/08/2020 22 4 4 6 9 3 - 6 5 5 4 25 35 25
027L_254_0D6-20_SARONIKOS 254 F  06/01/2020 22 5 4 4 7 3 - 4 5 4 4 50 27 19
033R_256_0D6-20_SARONIKOS 256 F  06/01/2020 22 4 3 5 3 3 - 4 5 4 3 38 22 17
034L_103_1P8-20_ST.53 IONIO 103 U 08/12/2020 20 0 1 0 1 0 - 0 0 0 0 75 - -
036L_100_1D8-20_ST.53 IONIO 100 U 08/12/2020 20 0 1 1 1 - 0 0 0 0 57 - -
036L_272_0D6-20_SARONIKOS 272 F  06/01/2020 22 4 4 6 7 4 - 6 5 4 4 50 24 20
038L_106_1d8-20_ST.53 IONIO 106 F  08/12/2020 20 0 1 0 1 - - 0 0 0 0 71 - -
1 225 F  14/02/2016 111 4 4 4 4 4 4 4 4 4 4 100 0 0
1 1.5x8 118 U 07/02/2019 279.a 1 1 0 1 0 1 1 1 1 1 78 57 44
10 175 F  09/03/2020 111 2 2 3 2 2 4 3 3 2 2 56 28 24
10_1.5x8 255 F  24/09/2019 27.9.a 4 6 - 5 - 5 5 5 5 5 71 12 6
11 160 F 14/12/2024 111 2 2 3 2 1 1 1 5 1 1 44 66 44
11_1.5x8 235 F 23/08/2019 27.9.a 5 5 5 5 2 - 5 3 6 5 62 29 22
12 216 F  09/03/2020 111 2 2 4 2 2 3 3 4 2 2 56 32 28
12_1.5x8 122 U 18/11/2019 279.a 4 3 3 3 2 2 5 3 3 3 56 30 20
13 134 F  11/02/2016 111 1 1 1 1 1 1 1 3 1 1 89 55 32
13_1.5x8 181 M 09/12/2019 279.a 3 3 4 3 2 3 5 3 4 3 56 26 20
14 217 M 14/02/2016 111 1 3 4 3 2 4 3 3 4 3 44 33 22
14_1.5x8 213 F 25/10/2019 27.9.a 5 5 5 4 3 4 5 5 4 5 56 16 14
15 207 M 18/05/2016 111 2 2 3 2 2 2 2 3 2 2 78 20 16
15_1.5x8 265 M 19/11/2019 27.9.a 9 9 - 9 - - - 10 8 9 60 8 4
16 207 M 14/02/2016 111 2 2 4 3 2 2 3 3 2 2 56 28 24
17 136 M 16/02/2017 111 1 1 1 1 1 2 1 2 1 1 78 36 28
18 189 M 18/05/2016 111 2 2 2 2 2 2 2 3 2 2 89 16 9
19 150 M 18/05/2016 111 1 1 2 1 1 2 2 2 1 1 56 36 34
2 213 F  14/02/2016 111 3 2 3 3 2 3 3 3 2 3 67 19 17
2_1.5x8 155 F 15/05/2019 27.9.a 1 1 2 1 1 2 2 1 1 1 67 38 33
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7 0w - W o <« %)
Z W a w £ u z s w
Fish ID Length(mm) sex Catchdate ICESarez I 1 2 S S ] Q o & Modalage PA% CV % APE %
¥ & & @ @ =« g &

20 165 M 18/05/2016 11.1 2 1 1 1 1 2 2 2 1 1 56 36 34
21 180 M 09/03/2020 11.1 1 2 3 2 2 3 4 3 2 2 44 36 29

22 239 M 09/03/2019 11.1 3 3 4 2 3 3 3 3 3 3 78 17 7
23 140 M 14/12/2021 11.1 0 1 1 1 1 2 1 4 0 1 56 98 65
24 152 M 11/02/2016 11.1 2 2 3 1 2 2 2 3 2 2 67 28 19
25 318 M 27/07/2020 11.1 1 12 7 9 7 5 7 6 6 7 33 44 29
26 195 M 09/03/2020 11.1 3 1 4 4 2 4 4 4 3 4 56 34 27

27 112 U  16/02/2017 11.1 1 1 1 1 1 1 1 1 1 1 100 0 0
28 115 U  19/07/2016 11.1 1 1 1 0 1 1 1 1 0 1 78 57 44
29 105 U 19/07/2016 11.1 0 1 1 1 0 1 1 1 0 1 67 75 67
3 142 F  16/02/2017 11.1 1 1 1 1 1 1 1 3 1 1 89 55 32
3_1.5x8 202 M 13/02/2019 27.9.a 2 2 3 2 2 3 4 2 3 2 56 28 24
30 95 U  19/07/2016 11.1 0 1 1 1 0 1 1 1 0 1 67 75 67
4 205 F 18/05/2016 11.1 3 3 3 3 3 3 3 5 3 3 89 21 12

4 1.5x8 265 F 06/05/2019 27.9.a 4 6 5 5 4 5 5 5 6 5 56 14 9
5 195 F 18/05/2016 11.1 2 2 2 2 2 2 3 3 2 2 78 20 16
5_1.5x8 252 F 26/06/2019 27.9.a 4 4 4 4 3 4 3 4 5 4 67 15 10
6 162 F 18/05/2016 11.1 1 1 2 1 1 1 1 3 1 1 78 53 39
6_1.5x8 192 M  07/05/2019 27.9.a 1 2 3 2 1 2 2 2 2 2 67 32 21
7 153 F 18/05/2016 11.1 1 1 1 1 1 1 1 2 1 1 89 30 18
7_1.5x8 152 U 13/06/2019 27.9.a 1 1 2 1 1 1 1 1 1 1 89 30 18

8 312 F  27/07/2020 11.1 4 7 8 5 5 5 5 7 8 5 44 25 22

8_1.5x8 163 M 29/07/2019 279.a 1 1 3 1 1 1 1 1 1 1 89 55 32

9 272 F  27/07/2020 11.1 - 6 6 4 4 5 5 5 6 5 38 16 13
9 1.5x8 205 M 24/09/2019 279.a 3 2 3 2 1 2 3 3 2 2 44 30 25
DESTT020920_11 370 U 02/09/2020 27.9 11 12 10 12 9 - 12 12 10 12 50 11 9
DESTT020920_1b 359 U 02/09/2020 279 6 11 10 10 7 - 9 6 6 6 38 26 23
DESTT020920_6 432 U 02/09/2020 27.9 6 14 14 11 - - 10 6 6 6 43 38 32
DESTT020920_9 370 U 02/09/2020 279 - 9 10 9 6 - 7 5 5 5 29 28 24
DESTT090920_7 159 U 09/09/2020 27.9 2 2 3 1 1 - 1 3 1 1 50 51 43
GBD_19_B47_C1_0_0003 321 U 09/10/2017 7 - 7 6 5 5 6 4 3 3 3 25 30 24
GBD_19_B47_C1_0O_0030 297 U 08/10/2017 7 7 9 6 5 5 7 7 4 6 7 33 24 18
GBD_19 _B47_C1_0O_0031 265 U 08/10/2017 7 5 9 5 3 3 4 5 4 5 5 44 37 24
GBD_19_B47_C1_0_0035 272 U 08/10/2017 7 - 11 6 5 4 7 7 4 7 7 38 36 25
GBD_19_B47_C1_0_0042 234 U 07/10/2017 7 3 9 4 4 2 2 5 3 2 2 33 59 41
GBD_19_B47_C1_0_0043 228 U 07/10/2017 7 4 10 3 3 3 3 4 4 3 3 56 55 32
GBD_19_B47_C1_0_0044 254 U 07/10/2017 7 5 8 5 3 3 3 5 4 3 3 44 38 29
GBD_19_B47_C1_0_0045 230 U 07/10/2017 7 - 6 4 2 3 3 4 3 2 3 38 39 29
GBD_19_B47_C1_0O_0046 235 U 07/10/2017 7 - 4 5 2 2 2 2 3 1 2 50 50 39
GBD_19_B47_C1_0O_0047 320 U 07/10/2017 7 5 7 6 4 6 6 7 6 6 6 56 16 10
GBD_19_B47_C1_0_0048 394 U 07/10/2017 7 - 11 8 6 7 8 5 5 9 5 25 28 22
GBD_19_B47_C1_0_0054 316 U  11/10/2017 7 5 9 7 4 4 7 9 6 8 4 22 30 24
GBD_19_B47_C1_0O_0055 304 U 11/10/2017 7 4 7 5 4 4 5 5 5 4 4 44 20 14
GBD_19_B47_C1_0O_0056 339 U 08/10/2017 7 - 9 9 10 0 10 8 6 10 10 38 44 31
GBD_19_B47_C1_0O_0057 322 U 08/10/2017 7 - 9 7 6 5 - 8 5 10 5 29 27 22
GBD_19 _B47_C1_0O_0081 256 U 08/10/2017 7 7 9 6 7 4 - 6 5 8 6 25 25 19
GBD_19_B47_C1_0_0082 277 U 08/10/2017 7 7 7 7 7 4 7 6 7 7 75 16 12
GBD_19_B47_C1_0_0083 278 U  08/10/2017 7 5 7 6 7 4 - 6 5 8 5 25 22 17
GBD_19_B47_C1_0_0084 269 U 08/10/2017 7 4 5 6 6 3 - 4 4 4 4 50 24 19
GBD_19_B47_C1_0O_0085 288 U  08/10/2017 7 - 7 8 7 4 - 6 4 8 4 29 27 22
GBD_19 B47_C1_O_0086 248 U  08/10/2017 7 4 7 4 5 4 - 4 5 4 4 62 23 17
GBD_19_B47_C1_0O_0087 264 U  08/10/2017 7 4 6 6 4 3 - 3 3 4 3 38 30 23
GBD_19_B47_C1_0_0088 313 U  08/10/2017 7 5 11 10 7 4 - 7 5 6 5 25 36 27
GBD_19_B48_C1_0_0001 257 U  24/01/2018 7 3 10 4 7 3 - 4 4 3 3 38 52 39
GBD_19_B48_C1_0_0002 255 U 24/01/2018 7 3 6 5 5 2 - 2 2 2 2 50 50 44
GBD_19_B48_C1_0O_0005 244 U  24/01/2018 7 4 5 4 6 3 - 4 4 4 4 62 21 15
GBD_19_B48_C1_0_0007 235 U 24/01/2018 7 4 5 4 6 3 - 4 4 5 4 50 21 16
GBD_19_B48_C1_0O_0009 237 U  24/01/2018 7 3 5 3 5 3 - 4 4 4 3 38 22 17
GBD_19_B48_C1_0_0015 244 U  24/01/2018 7 3 5 3 7 2 - 4 4 4 4 38 38 25
GBD_19_B48_C1_0O_0016 248 U  24/01/2018 7 4 6 4 6 3 - 4 4 4 4 62 24 19
GBD_19 _B48 C1_0O_0017 257 U  24/01/2018 7 4 6 4 5 3 - 4 4 4 4 62 21 15
GBD_19_B48_C1_0O_0020 222 U 25/01/2018 7 4 5 5 7 3 - 4 4 5 4 38 26 19
GBD_19_B48_C1_0_0027 259 U 24/01/2018 7 5 5 5 6 3 - 3 3 4 3 38 27 24
GBD_19_B48_C1_0O_0033 221 U  24/01/2018 7 3 4 3 6 3 - 4 3 6 3 50 33 25
GBD_19_B48_C1_0_0036 242 U 24/01/2018 7 5 4 4 8 3 - 3 4 7 4 38 39 30
GBD_19_B48_C1_0O_0037 239 U 24/01/2018 7 5 4 4 7 3 - 5 4 5 4 38 26 19
GBD_19_B48_C1_0O_0038 239 U  24/01/2018 7 3 3 3 6 2 - 4 3 4 3 50 34 25
GBD_19_B48_C1_0O_0039 230 U 24/01/2018 7 3 4 4 6 2 - 5 4 5 4 38 30 22
GBD_19_B48_C1_0O_0043 226 U  24/01/2018 7 4 4 4 4 2 - 4 4 4 4 88 19 12
GBD_19_B48_C1_0_0044 231 U 24/01/2018 7 3 5 3 4 2 - 3 3 3 3 62 27 19
GBD_19_B48_C1_0O_0045 231 U  24/01/2018 7 2 5 5 5 3 - 3 3 3 3 50 33 28
GBD_19_B48_C1_0_0046 235 U  24/01/2018 7 3 5 3 5 3 - 4 4 4 3 38 22 17
GBD_19_B48_C1_0O_0048 237 U  10/02/2018 7 4 4 4 6 2 - 4 3 4 4 62 29 18
GBD_19_B48_C1_0_0049 265 U 24/01/2018 7 4 5 6 5 3 - 5 4 5 5 50 20 16
GSA_22 01 241 F  24/02/2021 22 3 3 5 3 3 - 4 5 4 3 50 24 20
GSA_22_02 188 M 24/02/2021 22 2 2 3 2 2 - 2 4 2 2 75 31 24
GSA_22_03 126 F  24/02/2021 22 1 1 1 1 1 - 1 1 1 1 100 0 0
GSA_22 04 46 U 19/04/2021 22 0 0 0 0 0 - 0 0 0 0 100 - -
GSA_22_05 80 U 22/04/2021 22 0 0 1 1 0 - 0 0 1 0 62 - -
GSA_22_06 279 F  22/04/2021 22 6 5 6 6 4 - 5 4 5 5 38 16 13
GSA_22_07 257 M 20/03/2020 22 - 6 5 5 3 - 5 5 5 5 71 19 11
GSA_22_08 287 F  20/03/2020 22 - 6 7 8 4 - 6 5 5 5 29 23 17
GSA_22_09 304 M 20/03/2020 22 10 9 9 10 5 - 10 9 7 9 38 20 15
GSA_22_10 312 F  01/04/2020 22 - 10 9 7 4 - 9 8 8 8 29 25 17
GSA_22 11 267 F  01/04/2020 22 5 5 6 6 3 - 5 4 4 5 38 22 17
GSA_22_12 315 F  01/04/2020 22 4 9 8 8 4 - 9 8 9 8 38 29 23
GSA_22 13 304 F  27/03/2019 22 - 10 10 12 6 - 13 8 12 10 29 24 19
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GSA_22_ 14 322 F  27/03/2019 22 9 12 10 11 6 - 10 8 8 8 25 21 16
GSA_22_15 322 F  02/09/2020 22 4 6 8 4 5 - 7 8 5 4 25 28 23
GSA_22_16 98 U  22/07/2020 22 1 1 1 1 0 0 1 0 1 62 83 75
GSA_22 17 121 M 09/12/2020 22 0 1 0 1 0 - 0 0 0 0 75 - -
GSA_22 18 201 M 09/12/2020 22 1 1 4 1 1 - 1 2 1 1 75 71 50
GSA_22 19 222 F  23/07/2019 22 3 3 4 2 2 - 3 3 2 3 50 26 20
GSA_22_20 168 M 23/07/2019 22 2 2 3 2 2 - 2 2 1 2 75 27 12
GSA 22 21 195 F  22/07/2021 22 4 3 4 3 2 - 4 3 2 3 38 27 21
GSA_22 22 320 F  22/07/2021 22 5 7 8 6 6 - 5 6 6 6 50 16 11
GSA_22_23 331 F  22/07/2021 22 - 9 10 8 5 - 6 6 - 6 33 27 23
GSA_22 24 283 F  22/07/2021 22 - 8 8 9 4 - 9 6 5 8 29 29 24
GSA_22_25 280 F  22/07/2021 22 - 7 7 10 4 - - 8 4 4 33 35 27
GSA_22 26 305 F  22/07/2021 22 - 11 8 9 4 - 8 11 3 8 29 41 31
GSA_22_27 299 M 22/07/2021 22 - 9 7 9 5 - 9 10 6 9 43 24 20
GSA_22 28 289 F  22/07/2021 22 - 11 7 10 4 6 8 4 4 29 38 30
GSA_22_29 276 F  22/07/2021 22 4 9 6 8 4 - 5 6 4 4 38 33 26
GSA_22_30 251 M 22/07/2021 22 3 6 5 8 4 - 7 6 5 5 25 29 23
GSA0414031903-12.5x 247 F  14/03/2019 1 4 7 5 6 5 5 6 4 7 5 33 21 17
GSA0115032123-12.5x 266 F  15/03/2021 1 3 5 6 6 3 3 5 5 5 5 44 27 23
GSA0415032137-12.5x 222 M 15/03/2031 1 4 6 4 8 4 4 4 5 6 4 56 28 22
GSA0116011821-12.5x 181 F 16/01/2018 1 3 5 3 5 3 3 8 6 6 3 44 39 32
GSA0418061811-12.5x 304 F 18/06/2018 1 6 8 7 7 5 5 7 7 7 7 56 15 12
GSA0118061815-12.5x 331 F 18/06/2018 1 6 13 10 6 5 5 8 5 8 5 33 37 29
GSA0421051910-12.5x 321 F  21/05/2019 1 5 6 6 7 5 6 6 6 6 6 67 10 7
GSA0121051921-12.5x 293 M 21/05/2019 1 3 8 7 6 6 6 6 4 5 6 44 26 20
GSA0421051962-12.5x 211 F  21/05/2019 1 2 4 4 3 3 4 2 4 3 4 44 26 21
GSA0122081706-12.5x 193 M 22/08/2017 1 3 4 4 2 3 6 6 4 2 4 33 39 30
GSA0426051717-12.5x 156 F  26/05/2017 1 1 1 3 1 1 3 2 3 1 1 56 55 49
GSA0127081905-12.5x 202 F  27/08/2019 1 4 4 4 4 3 2 4 3 3 4 56 21 18
GSA0430071901-12.5x 310 M 30/07/2019 1 6 9 9 5 6 7 6 5 7 6 33 22 18
GSA0130071938-12.5x 346 M 30/07/2019 1 - 14 7 5 6 6 5 5 7 5 38 44 27
IBER110920_20 210 U 11/09/2020 27.9 5 5 5 - - - 7 5 5 5 83 15 10
IBER110920_21 217 U 11/09/2020 279 4 3 4 3 3 - 2 3 2 3 50 25 17
jurel_19052021_n93_247mm(2x) 247 F  01/05/2021 8 8 6 5 3 3 5 5 6 4 5 33 32 22
jurel_19052021_n96_255mm(2x) 255 M 01/05/2021 8 5 6 5 3 3 6 7 6 6 6 44 27 21
jurel_DEM2020_L100_n7_125mm(2x) 125 M 01/10/2020 8 1 1 0 1 1 0 1 1 0 1 67 75 67
jurel_DEM2020_L100_n8_146mm(2x) 146 F  01/10/2020 8 1 1 2 1 1 3 4 1 1 1 67 67 53
jurel_DEM2020_L104_n10_230mm(2x) 230 F 01/10/2020 8 5 5 5 4 2 5 6 4 5 5 56 25 18
jurel_DEM2020_L108_n4_122mm(2x) 122 M 01/10/2020 8 1 1 1 1 1 1 0 1 1 1 89 38 22
jurel_DEM2020_L120_n7_201mm(2x) 201 M 01/10/2020 8 3 3 3 2 2 2 2 2 2 2 67 21 19
jurel_DEM2020_L122_n6_148mm(2x) 148 M 01/10/2020 8 3 1 2 1 2 1 2 2 1 1 44 42 36
jurel_DEM2020_L122_n8_157mm(2x) 157 M 01/10/2020 8 3 2 2 1 2 2 3 2 2 2 67 28 19
jurel_ DEM2020_L61_n6_214mm(2x) 214 M 01/10/2020 8 3 4 5 3 2 5 5 2 6 5 33 37 32
jurel_DEM2020_L65_n5_196mm(2x) 196 F  01/10/2020 8 3 3 4 2 2 2 3 2 2 2 56 28 24
jurel_PELACUSO0319_L21_n18_169mm(2x) 169 F  01/04/2019 8 5 3 4 2 2 4 5 5 5 5 44 33 27
jurel_PELACUSO0319_L29 n18_281mm(2x) 281 M 01/04/2019 8 - 5 5 5 3 - 4 4 5 5 57 18 15
jurel_PELACUS0319_L3_n20_219mm(2x) 219 F  01/03/2019 8 4 4 4 3 3 4 5 4 5 4 56 18 11
jurel_ PELACUS0321_L12G_n13_337 337 F  01/04/2021 8 5 8 7 8 5 6 7 6 6 6 33 18 15
jurel_PELACUS0321_L19_n1_136mm(2x) 136 F  01/04/2021 8 1 1 1 1 1 1 1 1 1 1 100 0 0
jurel_PELACUS0321_L38_n17_322mm(2x) 322 F  01/04/2021 8 6 10 8 7 4 6 5 5 8 5 2 29 23
jurel_PELACUS0321_L38_n5_342mm(2x) 342 F  01/04/2021 8 6 12 11 9 5 - 7 7 7 7 38 31 25
jurel_ PELACUS0321_L42_n3_270mm(2x) 270 M 01/04/2021 8 5 5 6 3 4 5 5 5 5 5 67 17 12
jurel_PELACUS0321G_L12_n34_299mm(2x) 299 M 01/03/2021 8 6 7 8 6 4 5 6 6 7 6 44 19 13
jurel03092020_n55_305mm(2x) 305 M 01/09/2020 8 5 9 8 5 5 6 5 6 8 5 44 25 21
jurel03092020_n58_268mm(2x) 268 F  01/09/2020 8 6 7 6 5 4 6 6 5 7 6 44 17 13
jurel10072019_n45_244mm(2x) 244 F  01/09/2019 8 5 5 &5 5 4 4 5 5 5 5 78 9 7
jurel10072019_n72_235mm(2x) 235 F  01/09/2019 8 3 4 4 3 3 3 3 4 5 3 56 20 17
jurel10072019_n97_251mm(2x) 251 M 01/09/2019 8 4 4 5 3 3 3 3 4 4 3 44 19 16
jurel10112020_n44_318mm(2x) 318 F 01/11/2020 8 6 8 7 5 6 6 7 6 6 6 56 14 11
jurel13042021_n14_227mm(2x) 227 F  01/04/2021 8 7 6 5 4 3 5 9 5 6 5 33 31 23
jurel22012019_n18_239mm(2x) 239 M 01/01/2019 8 5 4 4 3 0 4 8 4 5 4 44 51 31
jurel22012019_n29_267mm(2x) 267 F  01/01/2019 8 5 5 5 3 4 4 5 5 5 5 67 16 13
TT020920_2 324 U 02/09/2020 279 6 7 7 10 3 - 8 7 4 7 38 34 25
TT110719_14c 390 U  11/07/2019 279 9 11 11 14 8 - 10 10 9 9 25 18 13
TT110719_29b 376 U  11/07/2019 27.9 10 11 10 12 6 11 8 12 10 25 21 15
TT110719_4 365 U  11/07/2019 27.9 9 14 12 15 6 - 8 12 7 12 25 32 28
TT130619_15 367 U  13/06/2019 279 7 8 7 13 6 - 7 7 7 7 62 28 18
TT130619_19 352 U  13/06/2019 279 8 13 11 13 6 - 8 7 8 8 38 29 25
TT130619_34 355 U  13/06/2019 279 9 13 8 11 6 - 7 5 7 7 25 32 25
TT130619_35 296 U  13/06/2019 279 8 11 7 7 4 - 5 6 4 4 25 36 27
TT130619_4 351 U  13/06/2019 279 6 10 8 10 5 - 7 6 5 5 25 29 23
TT130619_7 364 U  13/06/2019 279 9 9 9 11 6 - 10 7 10 9 38 19 13
TT170620_42 225 U  17/06/2020 279 5 7 6 3 5 - 5 6 5 5 50 22 15
TT180321_12 370 U  18/03/2021 27.9 - 17 10 10 8 - 9 9 10 10 43 29 18
TT180321_1e 397 U  18/03/2021 279 10 11 9 8 6 - 10 8 8 8 38 18 14
TT180321_2c 358 U  18/03/2021 279 8 8 8 9 7 - 7 8 6 8 50 12 9
TT180321_3 446 U  18/03/2021 279 - 11 10 13 8 - 10 7 12 10 29 21 16
TT180321_6e 394 U  18/03/2021 279 9 10 10 10 7 - 10 8 9 10 50 12 10
TT180321_7 394 U  18/03/2021 279 10 13 11 13 6 - 10 8 9 10 25 24 18
TT270219_54b 234 U 27/02/2019 27.9 4 7 5 3 4 - 4 5 6 4 38 27 21
TT270219_58 249 U 27/02/2019 279 4 5 4 5 4 - 4 4 4 4 75 11 9
TT270219_71b 254 U 27/02/2019 27.9 5 9 5 4 6 - 5 7 6 5 38 26 19
TT270219_86 247 U 27/02/2019 279 5 11 5 4 5 - 4 5 3 5 50 46 27
TT270219_91 242 U 27/02/2019 27.9 6 8 6 5 5 - 7 6 6 6 50 16 11
TT290820_25 242 U 29/08/2020 279 5 6 5 4 4 - 4 5 3 4 38 21 17
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Table6.6: Number of readings per reader and modal age.

Modal age

R04 NL

RO06 ES

RO8 PT

R10ES

R121T

R16 IE R36 NO R42 MA R62ES  total
0 16 16 16 16 12 0 16 16 16 124
1 33 33 33 33 32 23 33 33 33 286
2 21 22 22 22 22 16 22 22 22 191
3 31 33 33 33 33 13 33 33 33 275
4 41 45 45 45 45 11 44 45 44 365
5 37 46 45 45 44 21 46 46 46 376
6 16 18 18 18 17 9 18 18 17 149
7 9 12 12 12 12 4 12 12 12 97
8 6 10 10 10 10 0 10 10 10 76
9 4 5 4 5 4 0 4 5 5 36
10 3 8 8 8 8 1 8 8 8 60
11 0 0 0 0 0 0 0 0 0 0
12 2 2 2 2 2 0 2 2 2 16
Total 219 250 248 249 241 98 248 250 248 2051
Table6.7: Age composition by reader
Modal age RO4NL  RO6ES RO8 PT RI0ES  R12IT R16 IE R36 NO R42 MA R62 ES
0 23 2 11 3 21 1 22 15 18
1 31 51 25 48 28 15 23 18 34
2 17 21 12 22 38 19 18 20 24
3 38 17 28 31 55 16 26 40 18
4 39 27 46 23 46 14 39 46 42
5 32 26 33 30 26 15 45 49 37
6 16 21 27 23 18 12 20 28 32
7 7 20 21 18 5 4 24 10 16
8 4 13 18 12 3 1 10 14 13
9 7 21 8 12 1 0 8 3 6
10 4 7 13 11 0 1 10 4 5
11 1 12 4 6 0 0 1 1 0
12 0 4 1 3 0 0 1 2 3
13 0 4 0 4 0 0 1 0 0
14 0 3 1 2 0 0 0 0 0
15 0 0 0 1 0 0 0 0 0
17 0 1 0 0 0 0 0 0 0
Total 219 250 248 249 241 98 248 250 248
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Figure6.5: CV, PA and (STDEYV (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
shown by the spread of the age rdiamgs 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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6.1.3 Siced otoliths, all readers

Data Overview

Table6.6: Summary of statistics; PA (%), CV (%) and APE (%).
cv PA

APE

22% 40%

15%
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Table6.7: Data overview including modal age and statistics per sample.

a o o n x o w o 0 ow 0 S °
® TR dwe aea B P P F ¥ E EfopoecfEfEsiiilieefEer g §EOE
16_1.5x20 289 M 18/03/19 279.a 7 7 6 8 7 - - 6 8 7 6 6 6 7 - 8 6 7 7 8 8 - 8 7 8 - 6 8 7 35 12 9
17_1.5x20 291 F 18/02/19 27.9.a 8 7 7 6 7 - - 7 7 7 6 7 6 8 - 8 7 7 7 7 6 - 6 6 8 - 7 8 7 52 10 7
18_1.5x20 303 M 05/02/19 27.9.a 7 8 7 8 6 - - 6 8 9 6 8 5 7 - 9 7 8 7 8 8 - 7 7 9 - 7 8 7 3 14 11
19_1.5x20 340 F 18/02/19 279.a 8 10 9 9 6 - - 9 7 10 7 8 6 8 - 8 8 8 7 7 7 - 7 7 11 - 8 7 7 35 16 12
20_1.5x20 273 F 03/06/19 27.9.a 6 6 6 7 6 - - 7 6 8 5 6 5 5 - 5 8 8 6 6 6 - 5 7 7 - 7 8 6 39 16 14
21_1.5x20 318 M 17/04/19 279.a 15 13 10 15 9 - - 12 12 15 13 14 - 15 - 14 14 14 14 8 13 - 12 12 13 - 14 14 14 32 15 11
22_1.5x20 346 M 13/05/19 27.9.a 6 7 10 9 6 - - 7 5 8 5 5 - 5 - 6 8 - 6 5 6 - 4 8 7 - 7 9 5 24 24 20
23_1.5x20 426 M 06/05/19 27.9.a 12 13 12 14 10 - - 14 9 12 11 12 - 14 - 13 12 12 12 8 10 - 9 12 13 - 11 13 12 36 14 11
24_1.5x20 283 M 20/08/19 279.a 7 7 7 8 7 - - 8 9 9 8 8 - 7 - 7 10 7 10 7 7 - 9 8 8 - 8 8 7 41 12 9
25_1.5x20 308 M 18/09/19 27.9.a - 7 8 8 6 - - 9 8 8 5 5 - 5 - 6 6 7 9 6 7 - 10 5 7 - 4 7 7 24 23 19
26_1.5x20 340 M 25/09/19 27.9.a 8 7 9 10 7 - - 10 10 7 7 7 - 7 - 6 8 12 10 8 7 - 10 8 8 - 7 8 7 36 18 15
27_1.5x20 447 F 16/07/19 279.a 12 15 14 15 9 - - 13 14 12 - 11 - 11 - 11 13 18 10 9 12 - 14 12 13 - 10 17 12 19 19 15
28_1.5x20 296 M 29/10/19 279.a 8 9 9 9 7 - - 11 7 5 7 8 - 6 - 6 11 9 8 5 8 - 9 7 10 - 7 12 7 23 23 18
29 _1.5x20 330 M 09/12/19 279.a 7 8 10 10 6 - - 8 9 7 7 5 - 6 - 6 9 9 7 7 7 - 10 9 12 - 7 8 7 32 21 17
30_1.5x20 380 M 14/10/19 279.a 8 10 12 11 7 - - 9 10 10 11 8 - 8 - 7 10 11 11 8 10 - 11 9 10 - 11 10 10 32 15 12

GBD_19_B47_C1 O_00C 321 V] 09/10/17 7 7 7 7 7 7 7 7 7 6 9 7 6 6 8 7 7 7 6 7 6 7 6 5 6 7 - 7 7 7 63 11 8
GBD_19_B47_C1 0_00: 338 V] 11/10/17 7 9 8 10 11 6 11 7 0 7 11 9 8 6 10 9 9 10 8 9 7 7 10 5 8 10 - 8 11 10 22 19 16
GBD_19_B47_C1_0_00: 378 U 11/10/17 7 12 10 12 13 8 11 10 11 10 12 10 10 9 11 12 11 8 10 11 10 11 12 7 12 11 - 11 12 11 30 13 10
GBD_19_B47_C1_0_00: 304 V] 11/10/17 7 7 7 8 8 5 8 6 8 6 12 7 6 6 6 7 6 7 6 7 6 7 7 5 7 7 - 6 7 7 41 19 12
GBD_19_B47_C1_0_00: 339 U 11/10/17 7 0 9 10 10 6 12 8 11 7 14 10 10 7 10 10 10 10 8 11 8 7 10 5 11 10 - 10 10 10 48 20 15
GBD_19_B47_C1_0_00: 368 U 19/10/17 7 16 16 15 16 6 16 14 16 8 19 15 16 15 16 16 16 15 13 16 9 9 16 8 16 16 - 16 16 16 56 23 17
GBD_19_B47_C1_0O_00: 297 U 08/10/17 7 9 8 9 10 5 9 9 9 5 14 9 8 7 8 9 8 8 9 8 8 9 9 4 9 9 - 8 9 9 48 22 14
GBD_19_B47_C1_0_00: 265 U 08/10/17 7 5 6 6 6 4 5 5 5 4 7 5 5 4 5 5 4 6 5 4 4 6 6 3 6 7 - 6 6 5 33 19 16
GBD_19_B47_C1 O_00: 272 U 08/10/17 7 8 8 8 9 4 9 6 9 7 13 9 7 6 9 9 8 9 8 9 7 9 9 7 9 10 - 9 9 9 48 19 14
GBD_19_B47_C1 0_00: 234 U 07/10/17 7 4 5 5 6 4 5 3 4 3 7 5 4 5 3 4 3 5 4 3 4 3 6 2 6 4 - 4 4 4 37 27 22
GBD_19_B47_C1_0_00: 228 ] 07/10/17 7 3 4 4 5 3 5 3 3 3 5 3 - 3 3 3 3 3 4 3 3 2 4 2 4 4 - 3 3 3 58 24 19
GBD_19_B47_C1_0_00: 254 ] 07/10/17 7 4 4 6 5 3 3 3 3 3 5 4 3 3 3 3 3 5 5 3 3 2 4 2 4 4 - 3 4 3 48 27 22
GBD_19_B47_C1 0_00: 230 U 07/10/17 7 3 4 4 5 3 3 3 3 3 8 4 3 3 3 3 3 4 3 3 3 2 4 2 4 3 - 3 3 3 63 33 21
GBD_19_B47_C1_0_00: 235 ] 07/10/17 7 3 4 4 4 3 3 2 4 3 7 3 2 3 3 4 3 4 4 3 3 2 - 2 3 1 - 3 3 3 50 34 23
GBD_19_B47_C1 0_00: 320 U 07/10/17 7 7 8 8 8 7 8 7 9 7 13 8 7 6 9 8 8 8 8 7 6 8 9 7 7 8 - 7 7 8 41 17 11
GBD_19_B47_C1_0_00: 394 V] 07/10/17 7 12 13 13 13 6 13 9 13 7 14 12 10 8 12 13 13 12 13 13 10 11 13 5 12 13 - 13 13 13 48 21 17
GBD_19_B47_C1_0_00¢ 316 V] 11/10/17 7 12 12 11 11 6 12 10 12 7 15 12 10 10 11 12 12 12 11 12 11 12 12 4 12 12 - 11 12 12 52 20 13
GBD_19_B47_C1_0_00: 304 U 11/10/17 7 7 8 8 8 5 8 7 7 7 10 7 5 7 7 7 7 8 7 7 7 8 7 6 7 7 - 7 7 7 63 13 8
GBD_19_B47_C1_0_00t 339 U 08/10/17 7 10 9 10 9 4 9 7 10 6 10 9 6 6 10 9 9 9 9 10 8 9 10 5 9 9 - 9 10 9 44 20 15
GBD_19_B47_C1 0_00¢ 322 U 08/10/17 7 14 13 12 14 6 14 11 13 8 17 13 11 8 14 13 14 12 11 13 9 12 14 8 14 13 - 13 13 13 30 20 15
GBD_19_B47_C1_0_00¢ 256 U 08/10/17 7 8 9 8 8 4 9 7 8 5 12 8 4 5 8 8 6 8 7 9 6 8 9 4 7 8 - 8 8 8 44 25 19
GBD_19_B47_C1_0_00¢ 277 V] 08/10/17 7 7 7 8 7 6 7 6 7 7 9 7 6 7 7 7 7 7 7 7 7 7 7 6 7 7 - 7 7 7 78 8 4
GBD_19_B47_C1_0O_00¢t 278 U 08/10/17 7 7 7 8 7 4 7 6 7 6 13 7 6 7 7 7 7 7 5 7 6 7 7 4 7 7 - 7 7 7 67 23 12
GBD_19_B47_C1_0_00¢ 269 U 08/10/17 7 5 6 7 6 4 7 4 5 4 7 5 4 4 5 5 4 5 5 4 4 6 5 3 5 4 - 5 5 5 41 21 15
GBD_19_B47_C1_O_00¢t 288 U 08/10/17 7 10 9 8 10 O 10 8 9 8 11 9 7 9 - 10 9 9 7 9 9 9 10 7 9 9 - 9 9 9 50 23 13
GBD_19_B47_C1_0O_00¢ 248 U 08/10/17 7 6 5 4 5 4 5 4 5 4 9 4 3 4 - 4 4 5 5 4 6 5 5 1 5 4 - 5 5 5 42 29 19
GBD_19_B47_C1_0_00¢ 264 V] 08/10/17 7 4 5 5 5 4 4 4 4 3 5 4 4 4 - 4 4 4 5 4 5 5 5 3 4 4 - 4 5 4 58 14 12
GBD_19_B47_C1_0O_00¢ 313 U 08/10/17 7 8 9 8 9 5 9 7 8 7 11 8 8 8 - 9 8 8 8 8 8 7 8 5 8 8 - 8 9 8 58 15 9
GBD_19_B48_C1_0_00( 257 V] 24/01/18 7 4 4 4 5 4 4 4 4 4 8 4 3 3 - 4 4 4 4 4 4 4 - 3 5 4 - 4 4 4 76 23 11
GBD_19_B48_C1_0O_00( 255 U 24/01/18 7 5 5 5 6 5 6 5 5 5 9 5 5 4 - 5 5 5 5 5 5 5 5 3 5 6 - 5 5 5 77 19 10
GBD_19_B48_C1_O_00( 244 U 24/01/18 7 4 4 4 4 4 4 4 4 4 10 4 3 3 - 4 4 4 4 4 4 4 4 2 4 4 - 4 4 4 85 32 11
GBD_19_B48_C1_0_00( 235 V] 24/01/18 7 4 4 4 4 4 4 4 4 3 8 4 3 4 - 4 - 4 4 5 3 4 4 3 4 4 - 4 4 4 76 23 10
GBD_19_B48_C1_0O_00( 237 U 24/01/18 7 4 4 4 4 3 6 3 4 3 9 4 4 4 - 4 3 6 4 5 4 4 4 1 4 5 - 4 4 4 62 33 19
GBD_19_B48_C1_0_00. 244 V] 24/01/18 7 4 4 4 4 4 4 3 4 3 9 4 4 3 - 4 3 4 4 5 3 3 4 2 4 4 - 4 5 4 62 31 15
GBD_19_B48_C1_0_00. 248 U 24/01/18 7 4 5 5 4 4 4 4 4 4 10 4 4 4 - 5 4 4 4 4 4 4 4 2 4 5 - 4 5 4 73 30 16
GBD_19_B48_C1_0_00: 257 U 24/01/18 7 4 5 5 5 4 4 4 4 4 8 4 3 3 - 4 4 4 4 4 5 4 6 1 4 5 - 4 5 4 58 28 18
GBD_19_B48_C1_0_00: 222 V] 25/01/18 7 4 4 4 4 4 4 3 4 4 12 4 4 3 - 4 4 5 4 4 4 4 5 2 4 5 - 4 4 4 73 40 18
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GBD_19_B48_C1 0_00: 259 V] 24/01/18 7 5 5 5 5 4 6 4 5 4 10 5 6 3 - 6 5 5 5 5 5 5 6 2 5 6 - 5 6 5 54 27 15
GBD_19_B48_C1_0O_00: 221 U 24/01/18 7 4 4 4 4 3 4 3 4 3 9 4 3 3 - 5 4 5 4 4 4 5 5 2 3 5 - 4 5 4 46 31 19
GBD_19_B48_C1 0_00: 242 U 24/01/18 7 4 4 5 4 3 5 3 4 4 7 3 4 4 5 4 4 4 5 4 3 5 2 4 5 - 4 5 4 50 23 16
GBD_19_B48_C1_0O_00: 239 U 24/01/18 7 4 7 4 4 3 5 3 4 4 6 4 - 4 - 5 4 4 5 4 4 4 5 3 4 5 - 4 5 4 56 21 16
GBD_19_B48_C1_0_00: 239 U 24/01/18 7 4 4 4 4 3 4 3 4 4 8 4 4 3 - 4 4 5 4 4 4 4 5 2 4 5 - 4 4 4 69 25 13
GBD_19_B48_C1 0_00: 230 U 24/01/18 7 4 4 4 4 3 4 3 4 3 7 3 4 3 - 4 4 5 3 4 4 2 5 2 3 4 - 4 4 4 54 26 18
GBD_19_B48_C1_ 0_00: 226 U 24/01/18 7 3 4 3 3 2 2 2 4 2 8 2 2 2 - 2 2 4 3 3 3 2 4 1 2 4 - 2 3 2 46 47 32
GBD_19_B48_C1 0_00: 231 U 24/01/18 7 2 5 3 1 2 3 2 4 2 7 3 1 2 - 4 2 4 4 2 3 2 4 1 2 3 - 2 1 2 38 51 40
GBD_19_B48_C1 0_00: 231 U 24/01/18 7 3 4 3 2 2 4 2 4 2 8 4 2 3 - 3 3 4 3 3 4 2 5 2 3 3 - 3 1 3 38 43 29
GBD_19_B48 C1_0_00: 235 U 24/01/18 7 4 3 3 2 2 3 3 4 3 9 - 2 2 - 3 4 4 3 3 3 3 4 2 2 2 - 3 2 3 44 46 26
GBD_19_B48_C1 0_00: 237 U 10/02/18 7 4 5 4 3 3 5 3 4 4 10 4 3 4 - 6 5 5 4 4 4 4 4 4 3 5 - 4 3 4 50 33 20
GBD_19_B48_C1_0_00: 265 U 24/01/18 7 5 5 5 5 3 6 4 5 5 11 5 5 4 - 5 6 5 5 6 5 4 5 2 5 6 - 5 5 5 62 29 15
HOM_4A_3Q_01 335 M 12/07/16 4 8 9 8 8 6 8 7 8 6 10 8 8 6 - 8 8 9 8 8 7 8 8 6 8 8 - 8 8 8 65 12 9
HOM_4A_3Q_02 335 M 10/08/15 4 10 10 10 9 6 10 8 9 6 11 10 9 7 - 10 10 10 11 9 8 9 10 5 9 10 - 9 10 10 42 17 12
HOM_4A_3Q_03 385 F 13/07/16 4 12 13 11 13 5 12 10 12 10 15 5 12 11 - 12 12 12 12 13 7 6 12 6 12 13 - 12 12 12 46 25 19
HOM_4A_3Q_04 355 F 12/07/16 4 12 12 9 10 7 14 8 11 7 15 8 8 8 - 11 11 10 10 14 9 8 15 7 11 11 - 10 11 11 23 23 19
HOM_4A_3Q_05 325 M 10/08/15 4 14 15 13 13 6 15 10 13 7 17 - 13 7 - 13 14 13 13 15 7 8 14 7 13 14 - 15 14 13 32 26 22
HOM_4A_3Q_06 395 F 13/07/16 4 17 17 13 16 8 16 13 16 8 19 15 16 13 - 16 16 17 15 16 10 13 16 8 16 17 - 16 17 16 38 21 16
HOM_4A_3Q_07 415 M 12/07/16 4 17 19 15 15 6 18 14 17 10 18 - 17 9 - 18 14 18 18 17 10 11 18 9 15 18 - 17 17 18 28 24 20
HOM_4A_4Q_08 305 F 16/10/15 4 3 4 - 3 3 3 3 3 3 4 3 3 3 - 3 3 4 3 3 3 2 3 2 3 3 - 3 3 3 80 15 8
HOM_4A_4Q_09 285 M 16/10/15 4 5 6 6 5 5 5 4 5 5 6 5 5 4 - 6 5 6 6 5 6 5 8 4 5 5 - 5 5 5 58 16 11
HOM_4A_4Q_10 305 F 16/10/15 4 6 7 7 6 6 6 5 6 6 6 6 6 6 - 7 6 6 6 6 6 5 6 5 6 6 - 6 6 6 77 8 4
HOM_4A_4Q_11 305 F 16/10/15 4 8 8 9 7 4 7 6 7 6 8 7 7 6 - 8 7 8 8 7 7 7 8 4 6 7 - 7 8 7 42 17 11
HOM_4A_4Q_12 335 M 16/10/15 4 7 9 10 7 5 11 8 9 6 12 7 6 5 - 8 6 7 8 9 6 6 8 4 7 8 - 7 9 7 23 25 19
HOM_4A_4Q_13 335 F 16/10/15 4 10 9 11 6 5 9 7 9 6 10 9 9 5 - 10 9 7 8 9 6 6 10 6 7 9 - 9 9 9 38 22 19
HOM_4A_4Q_14 305 M 16/10/15 4 12 11 10 8 5 12 9 11 7 12 9 10 6 - 12 11 11 9 11 7 9 12 6 10 11 - 11 11 11 31 21 18
HOM_4A_4Q_15 335 F 16/10/15 4 14 14 12 10 6 14 12 14 9 15 10 12 7 - 13 13 11 12 14 6 8 14 8 11 14 - 12 14 14 31 24 19
HOM_6A_1Q_01 235 F 02/02/17 4 3 4 4 4 3 4 3 4 3 5 3 3 3 - 3 3 5 4 3 3 3 - 3 3 4 - 3 4 3 60 19 17
HOM_6A_1Q_02 265 F 02/02/17 4 4 4 - 4 3 4 4 3 4 4 4 4 3 - 4 4 4 3 4 3 4 4 3 3 4 - 4 4 4 72 12 11
HOM_6A_1Q_03 305 M 02/02/17 4 5 6 8 4 4 6 5 5 5 9 5 5 4 - 6 5 6 6 5 5 5 7 4 5 6 - 5 5 5 50 22 16
HOM_6A_1Q_04 265 M 06/01/14 4 6 7 7 4 5 7 7 6 6 8 5 5 6 - 7 7 7 6 6 5 5 6 4 6 7 - 7 7 7 38 17 13
HOM_6A_1Q_05 285 M 02/02/17 4 6 7 8 6 5 8 7 7 7 10 6 6 5 - 7 7 7 7 7 6 6 8 5 6 8 - 7 7 7 42 16 12
HOM_6A_1Q_06 325 F 02/02/17 4 8 9 9 8 6 9 8 8 8 9 8 8 7 - 9 8 8 8 9 7 8 9 7 8 9 - 8 9 8 50 10 7
HOM_6A_1Q_07 315 M 02/02/17 4 9 9 10 9 6 10 9 9 9 10 9 9 8 - 10 9 9 9 9 8 8 10 8 9 10 - 9 9 9 58 10 6
HOM_6A_1Q_08 325 M 03/02/17 4 9 9 9 9 7 10 9 9 8 11 8 8 7 - 9 9 9 8 10 7 8 11 7 8 9 - 10 9 9 42 13 10
HOM_6A_1Q_09 335 M 03/02/17 4 12 14 11 9 8 - 11 12 9 13 10 9 8 - 12 112 11 12 12 10 10 12 7 8 12 - 11 13 12 28 17 14
HOM_6A_1Q_10 335 F 03/02/17 4 13 13 11 112 7 13 13 11 12 15 12 10 9 - 13 13 12 12 13 10 10 14 7 11 14 - 13 14 13 31 17 14
HOM_6A_1Q_11 365 F 09/01/14 4 14 14 13 14 7 15 14 14 10 17 13 12 11 - 15 14 15 13 14 12 14 15 10 14 15 - 14 15 14 38 15 11
HOM_6A_1Q_12 375 M 02/02/17 4 14 14 13 12 6 15 14 14 12 15 13 14 10 - 15 14 14 14 15 12 14 15 11 14 15 - 15 15 14 38 15 11
HOM_6A_1Q_13 395 M 14/01/16 4 16 16 15 16 6 17 14 16 11 17 13 16 11 - 17 15 15 16 16 13 15 17 10 14 17 - 16 17 16 31 18 13
HOM_6A_1Q_14 365 F 25/08/16 4 17 17 13 15 5 18 17 17 8 17 11 4 5 - 17 7 11 15 18 6 8 16 8 15 17 - 18 18 17 27 38 34
HOM_6A_3Q_01 275 M 25/08/16 4 5 5 5 5 4 4 4 4 4 8 4 4 4 - 4 4 5 4 4 4 6 4 4 4 4 - 4 4 4 73 20 14
HOM_6A_3Q_02 325 M 25/08/16 4 7 7 7 7 4 7 6 6 5 7 5 5 5 - 7 5 8 5 6 5 7 6 3 7 7 - 6 7 7 42 20 16
HOM_6A_3Q_03 315 F 25/08/16 4 7 9 9 6 5 7 6 6 5 10 5 5 5 - 7 7 9 7 7 6 7 5 5 4 8 - 6 8 5 27 24 19
HOM_6A_3Q_04 285 M 25/08/16 4 8 9 8 8 5 8 8 8 8 11 8 8 8 - 8 8 8 8 8 8 8 8 5 8 8 - 8 8 8 8 13 6
HOM_6A_3Q_05 335 F 25/08/16 4 9 9 9 10 5 9 8 9 8 9 7 7 8 - 10 8 9 9 9 8 8 9 5 8 9 - 9 9 9 50 15 11
HOM_6A_3Q_06 315 F 25/08/16 4 10 11 11 11 6 10 12 10 10 10 11 8 9 - 10 9 11 11 10 9 11 10 8 10 10 - 10 10 10 46 12 8
HOM_6A_3Q_07 665 F 25/08/16 4 11 11 14 13 - 12 10 12 11 14 10 12 8 - 13 11 13 13 12 9 13 11 6 11 12 - 12 13 11 24 16 12
HOM_6A_3Q_08 355 F 25/08/16 4 14 15 13 14 - 14 13 14 12 14 12 14 12 - 14 14 14 12 14 8 14 14 7 14 14 - 14 14 14 64 14 10
HOM_6A_3Q_09 345 M 25/08/16 4 14 15 12 14 - 15 13 15 12 15 14 13 9 - 15 13 16 14 14 8 14 15 6 14 15 - 14 15 14 32 18 13
Norway 38301_04 395 F 19/11/19 274.a 19 20 18 21 8 19 21 20 11 22 18 16 14 20 18 19 14 18 20 9 18 18 12 17 19 - 20 20 18 22 21 16
Norway 38301_05 405 F 18/11/19 27.4.a 19 19 19 20 - 20 16 18 12 21 18 14 16 19 18 18 14 17 19 8 19 19 12 17 19 - 20 21 19 31 18 13
Norway_38301_06 400 F 19/11/19 274.a 10 11 13 13 6 12 10 11 7 12 11 9 8 12 - 0 10 11 112 7 12 11 7 10 12 - 12 12 12 27 19 15
Norway 38301_16 355 M 19/11/19 274.a 14 17 12 18 6 16 15 12 9 17 15 11 10 16 15 18 13 17 15 9 14 13 9 12 15 - 17 16 15 19 23 19
Norway_38301_22 345 F 19/11/29 274.a 13 12 11 12 9 12 9 13 7 13 11 9 10 12 12 12 11 11 12 7 11 11 7 11 12 - 11 12 12 33 16 12



a0 n 0w ox o x W 0 w %) S o

D g s Cach ces 2 4 B @ oEowowd 6 @ e m b 266 20068 EDEE 2 s s 8
is CHOM S date aea $ 2 £ 5 FE E 2 & § o £ & T 2 8 & 3 A R ;g S 3 ¢
Norway_38301_27 355 M 19/11/19 27.4.a 12 13 13 13 8 12 10 10 8 14 10 11 8 11 11 11 11 11 12 7 11 11 8 10 11 - 11 12 11 37 16 12
Norway_38307_01 395 M 22/02/19 27.4.a 17 17 16 18 12 19 17 17 11 17 16 12 14 19 16 18 13 17 18 7 16 19 11 16 18 - 19 19 17 22 19 15
Norway_38307_05 360 F 22/02/19 27.4.a 10 11 10 10 6 12 9 9 8 12 9 10 8 10 10 11 9 10 11 6 9 13 8 9 9 - 12 11 9 26 17 13
Norway_38307_08 375 F 22/02/19 27.4.a 14 13 13 12 6 14 11 12 8 12 12 11 9 13 14 12 12 13 14 7 12 15 8 12 12 - 13 14 12 33 19 14
Norway_38307_11 395 M 22/02/19 27.4.a 15 15 15 15 7 16 16 15 9 17 15 14 8 15 16 15 14 16 16 8 14 17 9 15 16 - 15 16 15 37 21 15
Norway_38307_12 350 M 22/02/19 27.4.a 19 19 15 17 10 20 17 18 11 16 16 14 14 19 19 16 16 19 19 11 15 20 9 19 18 - 18 20 19 26 19 15
Norway 38307_19 410 F 22/02/19 27.4.a 14 18 18 18 10 20 15 17 10 18 - 15 15 17 18 19 17 17 20 10 17 19 10 16 18 - 19 18 18 27 19 15
Norway_38307_21 380 M 22/02/19 27.4.a 18 19 17 18 9 20 15 18 10 19 17 15 - 18 19 18 17 18 19 10 17 19 9 17 18 - 18 19 18 31 20 15
Norway_38307_27 360 M 22/02/19 27.4.a 16 16 15 16 11 16 14 15 11 17 15 13 14 16 16 15 15 18 16 8 15 17 11 15 16 - 16 16 16 37 15 11
Norway_38307_29 370 F 22/02/19 27.4.a 18 18 16 20 10 19 18 18 11 18 18 15 16 18 19 18 19 19 19 11 12 19 9 17 19 - 18 19 18 33 19 15
Norway_38308_01 395 M 23/05/19 27.4.a 20 18 16 21 8 22 19 18 9 25 17 17 15 18 18 18 17 18 19 8 16 18 9 18 19 - 18 19 18 33 24 16
Norway_38308_09 385 F 23/05/19 27.4.a 16 15 12 15 8 16 13 16 9 23 16 13 8 16 15 16 15 16 17 7 11 17 9 12 17 - 16 17 16 30 26 21
Norway_38308_13 370 M 23/05/19 27.4.a 12 13 12 12 6 11 10 10 8 11 10 10 9 11 11 11 12 9 12 8 9 12 8 10 11 - 12 12 12 30 16 13
Norway_38308_18 365 M 23/05/19 27.4.a 20 19 13 18 8 18 17 20 10 21 - 15 - 18 18 18 17 18 20 10 12 18 10 16 18 - 17 19 18 32 22 18
Norway_38308_20 355 F 23/05/19 27.4.a 11 11 11 12 6 11 10 12 7 16 10 10 8 12 11 11 14 11 12 6 10 11 7 11 12 - 11 11 11 41 21 15
Norway_38308_25 385 M 23/05/19 27.4.a 14 17 12 16 11 18 15 16 11 17 14 13 13 16 15 14 14 15 18 11 13 14 11 13 15 - 16 17 14 19 15 12
Norway_38308_30 355 M 23/05/19 27.4.a - 20 14 14 6 13 12 13 9 15 13 11 - 13 12 13 15 12 14 8 10 13 9 12 14 - 13 13 13 32 22 15
Norway_94205_01 395 F 06/08/19 27.4.a 13 15 14 14 8 14 14 13 9 12 12 7 13 13 13 13 13 13 13 9 11 14 10 14 13 - 13 13 13 44 16 12
Norway_94205_02 370 M 06/08/19 27.4.a 21 23 14 19 9 25 23 24 14 23 21 12 17 25 23 25 21 20 24 12 12 24 13 21 24 - 25 24 24 19 25 21
Norway 94205_04 430 M 06/08/19 27.4.a 21 20 20 20 4 21 24 21 12 20 18 17 19 21 21 21 21 20 21 11 14 22 12 21 20 - 21 21 21 41 23 17
Norway_94205_07 355 M 06/08/19 274.a 11 11 10 11 6 12 10 12 9 11 11 9 11 11 11 11 12 12 11 9 11 12 7 10 11 - 11 12 11 48 14 10
Norway_94205_09 390 M 06/08/19 27.4a 16 18 14 14 - 18 15 17 11 19 13 15 15 18 15 16 15 17 18 10 12 15 12 16 18 - 17 17 15 23 15 12
Norway _94205_11 375 M 06/08/19 27.4.a 16 17 15 19 - 19 18 19 10 18 17 14 16 19 18 17 19 17 18 9 12 19 11 18 17 - 19 19 19 31 18 14
Norway_94205_14 360 F 06/08/19 27.4.a 11 13 11 16 - 11 11 11 8 14 10 11 11 12 11 11 11 12 11 8 10 11 8 11 12 - 11 11 11 58 15 9
Norway 94205 21 325 F 06/08/19 27.4.a 9 9 10 11 - 9 10 9 7 13 10 8 9 10 9 10 10 10 9 7 6 10 7 10 9 - 10 9 10 38 15 11
Norway_94205_22 355 M 06/08/19 27.4.a 12 12 12 16 - 12 12 13 9 16 12 9 13 13 12 13 12 14 13 8 10 13 11 12 12 - 12 13 12 42 15 10
Noway_94205_25 290 F 06/08/19 27.4.a 5 6 7 6 - 5 5 7 5 7 5 5 5 5 5 5 7 6 5 5 5 6 4 5 6 5 5 6 5 59 15 12
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Table6.8: Number of readings per reader and modal age.

total

ON 024

H4894

11 ¥9d

S3¢9d

11094

49 9Sd

3a ¢sd

S308d

49 8vd

3d vvd

VIN ¢vd

1ld ovd

49 8¢d

ON 9¢d

dd ved

1d 0ed

118cd

11 9cd

S3 ved

d9 Zcd

S30cd

31 8Ty

31 9Td

11¢Td

S30Td

1d80d

S3 904

7IN ¥0d

Modal age

52

207
465

18
11

18

11

18
11

18
11

18
11

18 18 18 18 17
11 11 1

10

18
11

17
11

18
10

18
10

18 18 18 18 17
11 11 11 11

11

18
10

18 17 18 18 18
11 11 10

11

18
11

284
49

10

10

19 466

19

9 19 19 19 10 10 19 19 19 19 19 14 14 10 19 19 19 19 19 19 10 19 19 19

18

158
238
154
211
254
157
177
80

10
11

10

10

10 10

10

10 10 10 10 10

10

10

10 10

10

10 10 10

10

12
13

14
15
16
17
18
19
20
21

133
53

183
79

27

22

23

24
Total

27

134 134 3454

0

118 133 134 133 134 134 134 116 134 134 134

132 134 132 134 124 118 119 134 134 134 128 132 121 71
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Table6.9: Age composition by reader

Modal R04 R06 R08 R10 R12 R16 R18 R20 R22 R24 R26 R28 R30 R34 R36 R38 R40 R42 R44 R48 R50 R52 R56 R60 R62 R64 R68 R70
age NL ES PT ES IT IE IE ES GR ES IT IT PT FR NO GR ES DE ES IT FR NO

®
Pyl
T
_|
<
>
o}
m
9]
Pl
5

0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 5 0 1 0 0 2
2 1 0 0 2 4 1 4 0 3 0 1 4 3 0 1 2 0 0 1 0 9 0 18 3 1 0 2 1
3 7 1 4 3 15 6 16 5 14 0 7 1 17 5 7 10 1 7 10 12 5 1 10 8 4 0 8 6
4 19 19 16 16 22 15 13 23 15 2 19 14 15 0 6 17 17 18 16 16 12 14 13 16 15 0 19 12
5 9 11 9 11 16 9 5 8 10 5 16 13 11 6 9 8 14 11 9 11 10 13 14 10 10 0 8 13
6 6 6 5 10 32 6 7 6 12 3 5 11 14 3 4 10 7 7 6 18 11 9 9 8 6 0 6 4
7 13 15 9 7 13 8 11 10 20 13 12 8 10 7 100 11 112 10 14 22 15 5 18 14 12 0 16 11
8 12 8 14 12 9 6 8 8 17 13 9 15 15 6 6 11 14 15 5 24 16 7 13 11 12 0 9 12
9 6 16 10 10 5 9 7 15 14 13 9 8 9 2 8 8 10 8 12 12 9 6 12 9 10 0 7 12
10 8 4 13 9 4 5 11 6 1 14 11 9 5 8 4 8 4 6 10 8 9 8 7 8 0 6 5
11 4 7 9 7 2 6 4 8 9 9 7 7 5 6 6 12 9 9 8 5 9 7 7 8 7 0 11 6
12 12 4 11 5 1 11 4 9 7 12 7 7 1 5 8 4 10 10 8 3 10 7 5 12 10 0 7 9
13 3 10 11 7 0 3 5 8 0 6 7 5 4 4 7 8 6 7 6 1 4 5 1 2 7 0 6 8
14 11 4 6 8 0 6 7 5 2 7 2 7 4 2 2 8 8 4 8 0 7 7 1 7 5 0 4 6
15 2 7 7 6 0 4 5 3 0 9 5 5 4 2 7 3 7 3 3 0 3 6 0 4 5 0 3 3
16 6 3 3 7 0 6 2 5 0 3 3 4 3 5 5 5 2 3 5 0 2 3 0 6 3 0 6 4
17 4 6 1 1 0 1 4 5 0 10 3 3 1 1 2 1 5 6 2 0 2 4 0 4 5 0 4 7
18 2 4 2 5 0 5 2 5 0 4 4 0 0 5 7 7 1 7 5 0 1 4 0 2 7 0 5 2
19 3 5 1 2 0 4 1 1 0 4 0 0 1 4 3 2 2 2 5 0 1 6 0 1 4 0 3 6
20 2 3 1 3 0 4 0 2 0 1 0 0 0 1 0 0 0 2 3 0 0 1 0 0 1 0 2 2
21 2 0 0 2 0 1 1 1 0 2 1 0 0 1 1 1 2 0 1 0 0 0 0 2 0 0 1 2
22 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
23 0 1 0 0 0 0 1 0 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 1
25 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0
Total 132 134 132 134 124 118 119 134 134 134 128 132 121 71 118 133 134 133 134 134 134 116 134 134 134 0 134 134
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