COISIHA
TECNOLOGIA & RICERCA
STAZIONE SPERIMENTALE

PER LO STUDIO
DELLE RISORSE DEL MARE

Ifremer

Report of the Horse Mackerel,
Mediterranean Horse Mackerel and
Blue Jack Mackerel (Trachurus
trachurus, T. mediterreaneus and T.
picturatus) Otolith Exchange 2015




Mahé K., Jurado A., Garcia Guerreiro A., MassarpAefas C., Lopez E., Mullins E.,
Lanteri L., Ferreira M.J., Elleboode R., Manninj Antolinez A., Delfs G., Casciaro L.,
O'Cuaig M., Torres P., Dijkman A., Bellamy E., E#n K., Carbonara P., 2015. Report
of the Horse Mackerel, Mediterranean Horse Mackeumetl Blue Jack Mackerel
(Trachurus trachurus, T. mediterreaneus and T. pictatus) Otolith Exchange 2015. 30pp.

%mer



Table of contents

3 11 4 o Yo [ 0o f o ] o 4
2. PartiCiPants ....oooeiiiiiiiie e 4
3. Sampling COIECTION ..o e 5
4. Reading ProCeUAUIE .....cooeiiiiiiie et e e e eeaeaees 6
D, RESUILS e 6
L0 I 1= o T IS PUSRRR 7
5.1.1. Trachurus Mediterran@uUS...........ccccceeviiiiiiiiiiiieieeeeeeeeeeeeeeeeeeee e 7
5.1.2. TraChurus PIiCtUIALUS ........ccocuerieiiee e e ettt e e e e e s st e e e e e e s searare e e e e e e e e 7
5.1.3. TraChurus traChUIUS..........cccuuiiiiie e e ere e e e e 8
5.2. Relative DiaS (ACCUIACY) ....uuueiiiiieeiiiiiiieiee ettt e e e e e e eaeeaeeeaaeeeeaans 8
5.2.1. Trachurus Mediterran@uUS...........ceeeeeiiiciiiiiieeeeeeiiiiieer e e e e e s seirrrreeeee e e 8
5.2.2. TraChurus PIiCtUIALUS ........ccocuviiiiiee e e et e e e e e s e e e e e e s srrare e e e e e 9
5.2.3. Trachurus traChUrUS............ccccccviiiiiiiieeeeeeeee, 9
6. Images Of referenNCe ... 10
6.1. TraChurus traChurUS ..........cuiiiii i e 10
6.2. TraChurus PICUIALUS ........uvviiiieeiiiciieiic e e e e e e e e e enneees 13
6.3. Trachurus Mediterran@US ..........ccoiuiiiiiie e 13
T ADSIIACT .o 14
8. RETEIENCES....ue e 15
Appendix 1 : List of participants .........cccceevieiiiiiiiieiiieee e 16
Appendix 2: Details results of Trachurus trachurus..................... 18
Appendix 3: Details results of Trachurus picturatus.................... 22
Appendix 4: Details results of Trachurus mediterraneus ............ 26

N —ifrernerReport of the Horse Mackerel, Mediterranean HorseRérel and Blue Jack Macker@téchurus

trachurus, T. mediterreaneus and T. pictatus) Otolith Exchange 2015



1. Introduction

The Planning Group on Commercial Catch, Discardd &iological Sampling

(PGCCDBS) meeting in February 2014 recommendedge laxchange in 2014 and a

workshop for 2015 (ICES, 2014). The planning graodicated that Kelig Mahe
(IFREMER, France) and Pierluigi Carbonara (COISP&criologia & Ricerca, Italy)
will be responsible to organising @&rachurus species Trachurus trachurus, T.

mediterreaneus and T. picturatus) otolith exchange and workshop. There were 3 age

reading workshops (1999, 2006 and 2012) which \wezeeded by one exchange.

2. Participants

19 readers from 8 countries participated at theharge (Tab. 1).

Table 1: List of the readers.

1 Alba Jurado Spain Instituto Espafiol de Oceanografia
2 Alegggrr%i(r}oarua Portugal IMAR/University of Azores

3 Andrea Massaro Italy CIBM

4 Clara Dueias Spain Instituto Espafiol de Oceanagrafi
5 Eduardo Lopez Spain Instituto Espafiol de Oceaniagraf
6 Eugene Mullins Ireland Marine Institute

7 Luca Lanteri Italy University of Genoa

8 Maria Jodo Ferreira Portugal IPMA

9 Romain Elleboode France Inst|tl:|tEl):(rpa}2icigLisoﬂe ds?gmihe bpour
10 Alessandro Mannini Italy Italian Society for MariB&logy

11 Ana Antolinez Spain Instituto Espafiol de Oceanagraf
12 Gertrud Delfs Germany Thinen Institute of Sea Fiske

13 Loredana Casciaro Italy COISPA

14 Macdara O'Cuaig Ireland Marine Institute

15 Pedro Torres Spain Instituto Espafiol de Oceanagrafi
16 Andre Dijkman Neth;erland Wageningen IMARES

17 EiseBelamy  France  "SHutFrancais de Recherche pour
18 Pierluigi Carbonara ltaly COISPA

19 Kirsti Eriksen Norway Institute of Marine Research

Appendix 1 presents the complete listing of thetip@ants in theTrachurus species
otolith exchange.
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Sampling collection 5 I

3. Sampling collection

A total of 550 fish was sampled from 2003 to 202803, 2004, 2005, 2006, 2007,
2009, 2011 and 2014) from both Atlantic and Medarean area (Tab. 2):
% 95 Trachurus mediterraneus sampled in the three geographical areas by
COISPA (ltaly) and IEO (Spain)
% 134 Trachurus picturatus sampled in the three geographical areas by IEO
(Spain), COISPA (ltaly) and DOP (Portugal)
s 321 Trachurus trachurus sampled in the three geographical areas by IFREMER
(France), DISTAV (Italy), TI-SF (Germany) and IESp@in)

Table 2: Samples distribution Byachurus species (number corresponding to map).

. Portugu
Eastern ~Celtic £ty el Azores  ese .. Alboran SO.Uth Ligurian
Channel Sea Biscay Tenerife Adriatic
Xl waters Sea Sea
Vild Vilh  Vlilc IXa (6) ) Sea

w @ o “9 % @ @

35 10 50 95
71 50 13 134
50 154 20 97 321

Figure 1: Map offrachurus species sampling afe&(lrce: Google Map 2015).
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Reading procedure 6 I

The samplings came from both the harbor and theegurThe otolith sections and
whole otoliths were used during the 2014/2015 emgkabut onlyTrachurus trachurus
was sampled with both techniques (Table 3).

Table 3: Samples distribution Byachurus species and by preparation method of otolith.

Species Otolith Whole

section otolith
Trachurus mediterraneus 95
Trachurus picturatus 134
Trachurus trachurus 201 120
Total 154 349

4. Reading procedure

One image of each otolith was uploaded to WebGR
(http://webgr.azti.es/ce/search/myceAll participants received all informations to
participate to this exercise in the WebGR tool. WebGR tool was used to this
exchange. The use of WebGR tool for the exchangeshaes advantages: (i) it can
facilitate and accelerate the whole exchange psp¢g@sannotated images are obtained
for every otolith which enables to compare age iregddirectly and to identify possible
sources of bias (iii) it is very easy for the chaan to compile the results. However, the
use of WebGR tool for the exchange present somitslifn the WebGR tool is not very
intuitive tool (ii) the WebGR could be jammed (iit)is not always possible to upload a
large batch of images (problem with the formathef tsv file with Windows 7).

The age was assigned taking into account the nuoflibe transparent rings. Moreover
the date of capture, the sex and total length wisible by the readers.

All data were extracted of the WebGR and after emgents between age-readers were
calculated using the Guus Eltink spreadsheet (€I12600).

5. Results

The spreadsheet (Eltink, 2000) was completed asuptd the instructions contained in
Guidelines and Tools for Age Reading Comparisonklbpk et al. (2000). Modal ages
were calculated for each otolith red, with percgatagreement, mean age and precision
coefficient of variation as a definition (for eagtolith):

% percentage agreement = 100x(no. of readers agrestimgnodal age/total no. of
readers).

% precision c. v. = 100x(standard deviation of agalnegs/mean of age readings).
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5.1. Precision

The precisioh analyse with Coefficient of Variation (CV) and pent of agreement to
modal age for otoliths sets according to #rachurus species was presented in the
Table 4. Among thre@rachurus species, all data showed the very low precisiot wi
the percent agreement between 47 and 56% and tHeo@M29 to 69.

Table 4: Reading'’s precision Ayachurus species.

Trachurus Otoliths Readers Age Percentage of CVv
species number number range Agreement
T. mediterraneus 95 15 0/12 47.1% 43.8%
T. picturatus 133 13 0/15 48.9% 69.0%
T. trachurus 309 17 0/15 55.8% 28.7%

5.1.1. Trachurus mediterraneus

The results of otoliths readings Bfachurus mediterraneus showed a better precision in
the Mediterranean area than those obtained in @hepleng areas from the Atlantic
Ocean (Tab. 5).

Table 5: Reading’s precision ©fachurus mediterraneus by sampling areas.

Sampling Otoliths Readers Age range Percentage of cv
areas number number Agreement
Vilic 35 15 0/10 39.3% 40.2%
IXa 10 15 0/6 41.2% 41.7%
S°"ths‘::"°t'c 50 15 0/12 53.6% 46.7%

5.1.2. Trachurus picturatus

The results of otoliths readings Bfachurus picturatus showed a lower precision in the
Azores area than those obtained in the other sagplieas due to especially the old
specimen in this area (Tab. 6).

Table 6: Reading’s precision Byachurus picturatus by sampling areas.

Sampling Otoliths Readers Percentage of
areas number number Age range Agreement ey
Azores 70 13 0/15 35.3% 36.0%
Tenerife 50 12 0/5 60.1% 89.3%
S°"ths‘::"°t'c 13 12 o 79.3% 168.8%

! Precision is defined as the variability in the agadings. The precision's errors in age readings a
better described by the coefficient of variationVjCby age group. This measure of precision is
independent of the closeness to the true age (ICEHE).
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5.1.3. Trachurus trachurus

The results of otoliths readings ©fachurus trachurus showed a better precision in the
Atlantic Ocean (VIId and VIIh) than those obtainedthe sampling areas from the
Mediterranean Sea (Alboran and Ligurian sea) (TabMoreover, in the Ligurian Sea,
the analysis between otoliths section and wholditbsoshowed the same level of
precision (Tab. 7).

Table 7: Reading’s precision Byachurus trachurus by sampling areas.

Sampling Otoliths Otolith Readers Age Percentage of CVv
areas number  preparation number range Agreement
viid 50 Section 16 2/15 55.7% 16.8%
Vilh 154 Section 16 1/14 63.8% 25.9%
Alboran Sea 20 Whole 17 1/3 50.1% 69.7%
Ligurian Sea 45 Section 13 1/14 44.6% 32.6%
Ligurian Sea 50 Whole 14 1/10 44.0% 28.9%

5.2. Relative bias (Accuracy)?

The minimal requirement for age reading's consgsten the absence of bias among
readers and through time. The hypothesis of annabsef bias between two readers or
between a reader and the modal age estimated ceastied non-parametrically with a
one-sample Wilcoxon signed rank test.

5.2.1. Trachurus mediterraneus

It should be noted that there are certainly of lielsveen some readers and modal age
for Trachurus mediterraneus otoliths. There were no observed bias betweenr&aders
(5/15 readers, 33%) and the modal age (Tab. 8).

2 In absence of calcified structures of known age,dbe readings can be compared to modal age, which
is defined as the age determined for an individtraicture whose most of the readers have a preferen
Relative bias can be defined as a systematic @raunderestimation of age compared to the modal age
The age reading comparisons to modal age provides a&stimate of relative bias compared to absolute
bias, when most readers have a similar seriousiiage reading (ICES, 2007).
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Table 8: Inter-reader bias test and reader againdhl age bias test @f achurus mediterraneus otoliths
(-: no sign of bias (p>0.05); *: possibility of Isi§0.01<p<0.05); **: certainty of bias (p<0.01)).

lInter-reader bias test and reader against MODAL aae bias test
Spain Spain | Ireland Italy France Italy |Germany| Ireland | Portugal | Portugal | Spain Spain [taly Spain [taly
Reader 15 |Reader 1|Reader 14 Reader 3 |Reader 9|Reader 10Reader 12 Reader 6| Reader 2| Reader 8|Reader 4 |Reader 5| Reader 7[Reader 11| Reader 13
Reader 15
Reader 1 ok
Reader 14 ** *%
Reader 3 * — ¥
Reader 9 ek & ek * ik
Reader 10 e e &k *k _
Reader 12 * ¥ ¥ * % ok 4
Reader 6 — i ¥k * & ok * % _
Reader 2 i ¥ ¥ *¥ — — * % ¥
Reader 8 — % & * *% & o *% * &
Reader 4 * ik ek ik ok ok - — *k *k
Reader 5 — *% ¥ * % * % — ** * % — *
Reader 7 *k — *% * — * & o *% — % *% &
Reader 11 — i ¥k *% e * ¥ * % % * % & * * i
Reader 13 — *% ¥ — * % * % * % ** * % — ** * *% * %
VIODAL age| — *%* ** — ** * % *% ** *% — ** — *%* *% —

5.2.2. Trachurus picturatus

It should be noted that there are certainly of lhiesveen some readers and modal age
for Trachurus picturatus otoliths. There were no observed bias between wealars
(2/13 readers, 15%) and the modal age (Tab. 9).

Table 9: Inter-reader bias test and reader agaioghl age bias test @fachurus mediterraneus otoliths
(-: no sign of bias (p>0.05); *: possibility of 18i§0.01<p<0.05); **: certainty of bias (p<0.01)).

lInter-reader bias test and reader anainst MODAL aae bias test
Germany | Spain | France |Portugal | Portugal | Iltaly ltaly Ireland | Ireland | Spain Spain ltaly Spain
Reader 12 [Reader 4 |Reader 9|Reader 8|Reader 2|Reader 10 Reader 3 |Reader 6 [Reader 14| Reader 1| Reader 5| Reader 7 | Reader 11
Reader 12
Reader 4 ok
Reader 9 — * 4
Reader 8 *¥ * ¥ %
Reader 2 ok * %k *% dk
Reader 10 dk i ok e *
Reader 3 * * ¥ — ik &k *k
Reader 6 ik — ok &k —_ *k *k
Reader 14 ik k& ik ik *k *k *
Reader 1 — ik — e ik # — ok dck
Reader 5 *% *%* *% *% % % * ¥ * % *% * %
Reader 7 ik k& ik ik ik — ik ek ek ok * ik
Reader 11 S 4 S i b % i * &k k& * * ¥
MODAL age | * [ &% k| Hk | % ok _ * %k -y ok _ . -

5.2.3. Trachurus trachurus

It should be noted that there are certainly of lhesveen some readers and modal age
for Trachurus mediterraneus otoliths. There were no observed bias betweenr&aders
(5/17 readers, 29%) and the modal age (Tab. 10).
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Table 10: Inter-reader bias test and reader agaiodtl age bias test &f achurus trachurus otoliths (-:
no sign of bias (p>0.05); *: possibility of bias@@<p<0.05); **: certainty of bias (p<0.01)).

r against MODAL a

France France | Spain Spain | Ireland ltaly |Germany| Ireland |etherland[ Spain Spain | Portugal | Portugal [ Spain Italy MNorway ltaly
Reader 9 |Reader 17Reader 14 Reader 1Reader 14 Reader 3|Reader 12 Reader 6 [Reader 16Reader 11 Reader 4|Reader 2| Reader 8| Reader & | Reader 7 |Reader 19|Reader 13

Reader 9

Reader 17 %k

Reader 15 &% &k

Reader 1 &% &k

Reader 14 ** ** **

Reader 3 * *% — **

Reader 12 ** — ** ¥ ¥

Reader 6 ** ** — ¥ — * ¥

Reader 16 % % % — % — *% —

Reader 11 % % % % % *% *% *% *%

Reader 4 % % % % % *% *% *% *% *

Reader 7 — * % — — & LT3 &

Reader 8 ** — ** ¥ — ¥ * **

Reader & * ** — — ¥ * % — **

Reader 7 — ** ** ¥ ¥ ¥ % ** ** ¥

Reader 19 % &% % *% *% *% *¥ — % *% *%

Reader 13 % % — % % *% — — *% — — % — — *% *k

MODAL age | *%k | *% | *% | | *% | _— | *=* — — *& *% *% *k — *% ik *k

6. Images of reference

Seven otoliths (7/550, 1.3%) presented 100% agreeme

6.1. Trachurus trachurus

Among all otoliths ofTrachurus trachurus (n=309), there were only five otoliths
presented 100% agreement between readers. Thesetfiiths came from VIIh area
(Celtic Sea) and the observed age was 1 year old.

Figure 2 :Trachurustrachurus otolith image (EB_14 B6_C4_ Or_0004.jpg) from thetic Sea (VIih)
with 100% of agreement, 1 year old (from 16 readdrstal length was 10 cm. This specimen caught
April 2014.
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Figure 3 :Trachurustrachurus otolith image (EB_14 B6_C5_OCr_0001.jpg) from @gltic Sea (VIlh)
with 100% of agreement, 1 year old (from 16 readérstal length was 10 cm. This specimen caught
April 2014.

Figure 4 Trachurustrachurus otolith image (EB_14 B6_C5_OCr_0002.jpg) from @gltic Sea (VIlh)
with 100% of agreement, 1 year old (from 16 readdrstal length was 11 cm. This specimen caught
April 2014.
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Figure 5 :Trachurustrachurus otolith image (EB_14 B6_C5_OCr_0003.jpg) from @gltic Sea (VIlh)
with 100% of agreement, 1 year old (from 16 readérstal length was 11 cm. This specimen caught
April 2014.

Figure 6 :Trachurustrachurus otolith image (EB_14 B6_C5_ Or_0001.jpg) from theltic Sea (VIih)
with 100% of agreement, 1 year old (from 16 readdrstal length was 10 cm. This specimen caught
April 2014.
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6.2. Trachurus picturatus

Among all otoliths ofTrachurus picturatus (n=132), there were only two otoliths
presented 100% agreement between readers. Thesetbhthhs came from South
Adriatic Sea and the observed age was 0 year old.

Figure 7 :Trachurus picturatus otolith image (COISPA — 4967.jpg) from South Adidasea with 100%
of agreement, 1 year old (from 13 readers). Tetadjth was 10 cm. This specimen caught July 2013.

Figure 8 :Trachurus picturatus otolith image (COISPA — 4973.jpg) from South Adidasea with 100%
of agreement, O year old (from 13 readers). Tetadjth was 11 cm. This specimen caught July 2013.

6.3. Trachurus mediterraneus

Among all otoliths ofTrachurus mediterraneus (n=95), there were no otoliths presented
100% agreement between readers.
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7. Abstract

The ICES Planning Group on Commercial Catch, Ddxaand Biological
Sampling (PGCCDBS) identified the need of the Hdviackerel, Mediterranean
Horse Mackerel and Blue Jack MackerBlachurus trachurus, T. mediterreaneus
and T. picturatus) otolith exchange to take place in 2015. It wasftirth exchange.
The IFREMER institute and the COISPA Tecnologia &dRca, Italy, coordinated
this exchange. A total of 550 fish was sampled fitbin Atlantic Ocean (Eastern
Channel, Celtic Sea, Bay of Biscay, Azores, Partsg waters and Tenerife) and
the Mediterranean Sea (Alboran Sea, South Adri@ga and Ligurian Sea). 19
readers from 8 countries (France, Germany, Spawland, Italy, Portugal,
Netherlands and Norway) participated to this exgearAmong threélrachurus
species, all data showed the very low precisioh Wie percent agreement between
47 and 56% and the CV from 29 to 69%. The precisioalysis showed the same
level of precision between otolith sections and hatoliths from the Ligurian
Sea.
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Appendix 1 : List of participants

16|

Loredana . . .
Italy Casciaro casciaro@coispa.it L none none
Pierluigi . .
Carbonara carbonara@coispa.it none
Luca Lanteri luca.lanteri@libero.it M none M
Alessandro . L
Mannini A.Mannini@unige.it M none M
Fulvio . . . .
Garibaldi garibaldi.f@libero.it M none M
Andrea Massaro andreamassaro@live.it M L M
France Kélig Mahé kelig.mahe@ifremer.fr none none none
Elise Bellamy Elise.Bellamy@ifremer.fr H H H
Romain . .
Elleboode romain.elleboode@ifremer.fr H H H
Germany Gertrud Delfs gertrud.delfs@ti.bund.de none none diome
Christoph . .
Stransky christoph.stransky@ti.bund.de none none none
Jens Ulleweit jens.ulleweit@ti.bund.de none none neno
Ireland Eugene Mullins eugene.mullins@marine.ie none none H
Macdara Medium-
. X macdara.ocuaig@marine.ie none none still in
O'Cuaig .
training
Netherlands André Dijkman andre.dijkman@wur.nl none none M
Bolle, Loes loes.bolle@wur.nl none none none
Kirsti Bgrve _— .
Norway Eriksen kirstibe@imr.no none none
Jane Godiksen jane.godiksen@imr.no none none L
. Begofia . .
Spain Villamor begona.villamor@st.ieo.es none none none
H (10
~ . L (1 year-200 years-
Clara Duefas clara.duenas@st.ieo.es otoliths) none 25000
otoliths)
L (1 year-
Ana Antolinez ana.antolinez@st.ieo.es L ygar-lOO none 500
otoliths) ;
otoliths)
M (2 years-
Eduardo Lopez eduardo.lopez@vi.ieo.es M (2 years- none 800
1000 otoliths) ;
otoliths)
M2 Teresa
Garcia teresa.garcia@ca.ieo.es L M L
Santamaria
Alba Jurado . .
Ruzafa alba.jurado@ca.ieo.es L M L
Pedro Torres pedro.torres@ma.ieo.es none none nor
Jesus costa jesus.acosta@ma.ieo.es L none H
Portugal Alexandra agarcia@uac.pt none M none
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Garcia
Poland Tomasz Nermer tnermer@mir.gdynia.pl none none H
Denmark Aage Thaarup att@aqua.dtu.dk none none H
H (13

Maria Jodo . . . L (1 year-200 L (1 year-200 years-

Portugal Ferreira mjferreira@ipma.pt otoliths) otoliths) 26000

otoliths)
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The number of age readings, the coefficient ofateon (CV), the percentage of agreement and
the RELATIVE bias are presented by MODAL age focleage reader and for all readers
combined. A weighted mean CV and a weighted mearepeagreement are given by reader and
all readers combined. The CV's by MODAL age forheawlividual age reader and all readers
combined indicate the precision in age reading IQ)IML age. The weighted mean CV's over all
MODAL age groups combined indicate the precisiorage reading by reader and for all age

Appendix 2: Details results of Trachurus trachurus

readers combined.

NUMBER OF AGE READINGS ‘
MODAL France France  Spain Spain  Ireland ltaly  Germany Ireland letherland Spain Spain  Portugal Portugal  Spain Italy Norway Italy
age Reader § Reader 17Reader 15 Reader 1 Reader 14 Reader 3 Reader 12 Reader 6 Reader 16Reader 11 Reader 4 Reader 2 Reader 8 Reader§ Reader7 Reader 19 Reader 13) TOTAL
0 - - - - - - - - - - - - - - - - - -
1 41 7 45 13 41 27 47 46 43 47 47 9 46 36 10 21 20 546
2 62 6 64 60 46 63 68 68 68 68 68 7 67 67 67 67 26 942
3 50 10 49 42 24 44 50 51 52 52 52 11 46 51 49 51 26 10
4 27 - 27 24 11 24 25 27 27 27 26 - 26 26 27 26 13 363
5 39 4 39 33 26 35 38 39 38 39 39 4 38 39 7 39 14 540
6 20 4 21 20 11 20 21 21 21 21 21 4 2 21 20 21 8 296
7 20 1 20 20 13 20 21 21 21 il 21 1 20 21 20 21 5 287
8 7 - 8 8 4 6 8 8 8 8 8 - 8 8 7 8 1 105
9 10 2 10 9 4 8 10 10 10 10 10 2 10 10 10 10 3 138
10 9 1 9 9 4 9 9 9 9 9 9 1 9 9 8 9 2 124
11 8 1 7 6 1 6 7 8 7 8 8 1 8 8 6 8 - 98
12 3 1 3 3 2 3 3 3 3 3 3 1 3 3 3 3 - 43
13 3 1 3 3 2 3 3 3 3 3 3 1 3 3 3 3 - 43
14 2 1 2 2 1 1 2 2 2 2 2 1 2 2 2 2 - 28
15 1 - 1 1 - 1 1 1 1 1 1 - 1 1 1 1 - 13
‘ Total 0-15 303 39 309 254 191 n 314 318 314 320 319 43 309 306 21 291 118 4290
COEFFICIENT OF VARIATION (CV) |
MODAL France France  Spain Spain  Ireland ltaly ~ Germany Ireland letherland Spain Spain  Portugal Portugal  Spain Italy Nonway Italy ALL
age Reader 9§ Reader 17Reader 15 Reader 1 Reader 14 Reader 3 Reader 12 Reader 6 Reader 16Reader 11 Reader 4 Reader 2 Reader 8 Reader 5 Reader 7 Reader 19 Reader 13| Readers
1 30% 33% 39% 0% 61% 32% 1% 106% 62% 3% 38% 30% 26% 26% 29% 27% 41% 39,1%
2 24% 32% 33% 38% 42% 23% 51% 66% 3% 32% 32% 28% 31% 39% 38% 3% 23% 35,7%
3 21% 34% 38% 30% 356% 28% 36% 65% 30% 46% 47% 156% 30% 53% 29% 36% 24% 34,0%
4 19% - 22% 16% 31% 12% 29% 33% 16% 32% 29% - 358% 34% 23% 22% 23% 24,1%
5 24% 12% 25% 21% 25% 13% 14% 13% 17% 27% 28% 1% 30% 22% 20% 19% 23% 21,2%
6 24% 18% 16% 13% 32% 20% 21% 16% 26% 19% 20% 9% 22% 18% 15% 18% 1% 17,2%
7 32% - 15% 23% 32% 19% 22% 31% 24% 19% 20% - 20% 21% 17% 22% 23% 21,8%
29% - 12% 14% 5% 5% 10% 9% 16% 20% 20% - 1% 13% 19% 15% - 17.6%
9 33% 0% 19% 15% 14% 15% 12% 2% 29% 5% 5% 18% 9% 10% 22% 8% 14% 18,0%
10 28% - 3% 13% 38% 23% 23% 7% 27% 8% 8% - 28% 12% 21% 25% M% 19,0%
11 38% % 6% - 5% 22% 25% 35% 15% 9% - % 5% 5% N% - 16,6%
12 35% 5% 0% 9% 5% 5% 5% 5% 5% 5% - 5% 10% 1% 5% - 15,5%
13 50% 8% 25% 1% 3N% 5% 5% 0% 4% 4% - 8% 16% 64% 5% - 24,5%
14 33% 5% 5% - - 10% 6% 6% 0% 0% - 6% 5% 42% 0% - 22,4%
Weighted mean 015 25,3% 226% 27,7% 23,0% 382% 205% 363%  504% 30.0% 286% 295% 17,3% 26.2%  30,3% 26,3% 24,8% 24,6% 28 7%
RANKING T 3 10 4 16 2 15 17 13 11 12 1 8 14 9 6 5 il
PERCENTAGE AGREEMENT
MODAL France France  Spain Spain  Ireland ltaly  Germany Ireland letherland Spain Spain  Portugal Portugal  Spain Italy Norway Italy
age Reader § Reader 17Reader 15 Reader 1 Reader 14 Reader 3 Reader 12 Reader 6 Reader 16Reader 11 Reader 4 Reader 2 Reader 8 Reader 5 Reader 7 Reader 19 Reader 13) ALL
0 - - - - - - - - - - - - - - - - - -
1 88% 86% 80% 100% 12% 85% T4% 78% % 85% 83% 89% 91% 92% 90% 90% 40% %
2 82% 67% 56% 60% 13% 78% 44% 85% 65% 79% 8% 1% 70% 69% 31% 64% 31% 63%
3 T4% 40% 63% 38% 17% 5T% 50% 49% 60% 46% 48% 82% 59% 45% 3% 51% 23% 50%
4 63% - 67% 67% 9% 75% 28% 52% 67% 44% 42% - 54% 46% 48% 62% 69% 54%
5 54% 25% 51% 42% 15% T4% 37% % 66% 41% 41% 75% 45% 51% 24% 69% 43% 50%
6 45% 50% 57% T0% 27% 60% 48% 57% 1% 43% 43% 75% 52% 52% 20% 52% 50% 51%
7 35% 0% 55% 45% 23% 65% 67% 43% 14% 33% 29% 0% 55% 43% 5% 33% 60% 39%
8 29% - 63% 88% 0% 83% 38% 25% 13% 5% 5% - 63% 38% 14% 38% 0% AT%
9 40% 0% 30% 33% 50% 50% 40% 30% 40% 60% 60% 50% 50% 40% 10% 40% 0% 39%
10 11% 0% 33% 67% 0% 44% 44% 44% 67% 56% 56% 0% T8% 44% 0% 56% 0% A%
1 50% 0% 43% 67% 0% B7% 43% 50% 29% 5% 88% 0% 50% 63% 0% 38% - 50%
12 67% 0% 67% 33% 0% B7% 67% 67% 67% 67% 67% 0% B7% 67% 0% 67% - 53%
13 33% 0% 33% 67% 0% B7% 67% 67% 100% 67% 67% 0% 33% 0% 0% 67% - AT%
14 0% 0% 50% 50% 0% 100% 0% 0% 0% 100% 100% 0% 100% 50% 0% 0% - 36%
15 0% - 0% 100% - 100% 0% 100% 100% 100% 100% - 100% 0% 0% 100% - 62%
Weighted mean 015 63,4% 43,6% 58,9% 56,3% 14,7% 69,7%  48,7% 63,5% 59,9% 60,0% 59,6% 67,4% 63,4% 56,5% 28,4% 58,1% 37,3% 551%
‘ RANKING 5 14 9 12 7 1 13 3 7 6 2 4 1" 16 10 15 1
RELATIVE BIAS
MODAL France France  Spain Spain  Ireland Italy  Germany Ireland letherland Spain Spain  Portugal Portugal  Spain Italy Norway Italy
age Reader 9 Reader 17Reader 15 Reader 1 Reader 14 Reader 3 Reader 12 Reader 6 Reader 16Reader 11 Reader 4 Reader 2 Reader 8 Reader 5 Reader 7 Reader 19 Reader 13) ALL
0 - - - - - - - - - - - - - - - - - -
1 0,12 0,14 0.22 0.00 1,76 0,15 043 0,65 0.37 0.15 019 0,11 0,09 0,08 0,10 0.10 0,75 0,37
2 0,03 0,00 0.42 0.07 2,02 0,06 0,71 0.31 0.12 0.29 0,35 0,29 0,31 013 -0.66 -0.12 0.81 0,24
3 -0.18 -0.50 0,63 -0.05 321 0,09 0,46 047 0.17 0,94 1,02 0,00 0,52 0,24 0,63 0,31 0,92 0,36
4 0,37 - 0.44 0.29 3,09 0,08 0,56 0.07 0.15 137 127 - 1,00 0,88 0,41 -0.08 0,62 0,49
5 -0.64 -0.75 0,74 0.45 242 0,09 0,55 -0.18 -0.18 1,51 1,56 0,25 1.21 0,74 -0.89 -0.10 0.21 0,45
6 -0.95 -0.75 0,38 -0.10 2,18 045 0,57 -0.48 -0.05 0.86 1,00 0,25 1,10 0,57 -1,00 -0.10 0,25 0,24
7 -1,90 -1.00 0,15 -0.08 2,62 -0.20 0,52 -0.10 -0.86 1,29 1,52 -1,00 1,10 043 1,85 -0.33 -0.40 0,10
8 2,00 - 0,00 -0.38 225 017 -0.38 -0.88 -1.50 0.75 0,75 - 0,25 -0.25 -2,00 -1.00 -2,00 0,39
9 -1,90 -3.00 0,50 -0.22 1,00 -0,25 -0.40 -0.30 -1.20 0.40 0.40 -1,00 040 -0,80 -2.40 -0.40 -2,00 0,51
10 -2.67 -5.00 1.00 -0.78 450 -0.78 0,78 0.78 0.56 0.33 033 -3.00 0,89 -0.89 -3.25 0.00 -3.50 0,22
11 2,13 -5.00 0.29 0.00 -1.00 -0.33 -1.29 -1.00 -2.00 0.75 0.38 -2,00 -0.25 -0.38 -133 -0.63 - 0,66
12 -2.00 -5.00 0.33 -1.33 3.00 033 0,33 0,33 -0.33 0.33 033 -4.00 0,33 -0.67 -3.00 -0.33 - 0,44
13 -4.67 -6.00 0.00 -1.67 5,50 -2.00 -0.33 -0.33 0.00 033 033 -7.00 0,00 -2.00 -2.00 -0.33 - 0,93
14 -7.50 -6.00 -0.50 0.50 1.00 0,00 0,00 -1.50 -1.50 0.00 0,00 -6.00 0,00 -0.50 550 -1.00 - 1,64
15 -1.00 - 1.00 0.00 - 0.00 -1.00 0.00 0.00 0.00 0.00 - 0.00 -1.00 -2.00 0.00 - 0,31
Weighted mean 015 0,67 1,13 0,44 0,00 2,33 0,03 0,44 0,14 0,08 0,74 0,79 0,65 0,58 0,16 1,01 0.20 0,47 0,21
[ RANKING 12 16 8 1 17 2 7 4 3 13 14 11 10 5 15 6 9
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In the age bias plots below the mean age recorfiezbtelev of each age reader and all readers
combined are plotted against the MODAL age. Thienegéd mean age corresponds to MODAL
age, if the estimated mean age is on the 1:1 équihn line (solid line). RELATIVE bias is the
age difference between estimated mean age and MCdgaL
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The coefficient of variation (CV%), percentage gfeement and the standard deviation (STDEV)
are plotted against MODAL age. CV is much less dgpendent than the standard deviation
(STDEV) and the percentage of agreement. CV iether a better index for the precision in age
reading. Problems in age reading are indicatecelagively high CV's at age.

STDEV ~EeeSTDEV ~ —a&--Agreement (%)  ==g=CV (%) Agreement & CV
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The distribution of the age reading errors in petage by MODAL age as observed from the
whole group of age readers in an age reading casgrato MODAL age. The achieved precision
in age reading by MODAL age group is shown by tvead of the age readings errors. It appears
to be no RELATIVE bias, if the age reading errams @ormally distributed. The distributions are
skewed, if RELATIVE bias occurs.
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Appendix 3: Details results of Trachurus picturatus

The number of age readings, the coefficient ofateon (CV), the percentage of agreement and
the RELATIVE bias are presented by MODAL age focleage reader and for all readers

combined. A weighted mean CV and a weighted mearepeagreement are given by reader and
all readers combined. The CV's by MODAL age forheawlividual age reader and all readers
combined indicate the precision in age reading IQ)IML age. The weighted mean CV's over all

MODAL age groups combined indicate the precisiorage reading by reader and for all age
readers combined.

—lfrernerReport of the Horse Mackerel, Mediterranean Horselédrel and Blue Jack Macker@&tgéchurus trachurus, T.
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NUMBER OF AGE READINGS |

MODAL| Germany  Spain  France Portugal Portugal  Italy ltaly Ireland  Ireland  Spain Spain [taly Spain
age | Reader 12 Reader 4 Reader 9 Reader 8 Reader 2 Reader 10 Reader 3 Reader 6 Reader 14 Reader 1 Reader & Reader 7 Reader 11| TOTAL

0 25 25 25 25 24 25 25 25 - 24 25 25 25 298
1 28 27 28 28 17 28 27 28 4 28 27 28 28 326
2 16 16 16 16 14 15 15 16 - 16 16 15 16 187
3 7 7 7 7 7 7 6 7 - 7 6 7 7 82
4 1 1 1 1 - 1 1 1 - 1 1 1 1 1
5 3 3 3 3 1 2 3 3 1 3 3 3 3 34
6 2 3 3 2 - 3 2 3 - 3 3 3 3 30
i 4 5 5 4 - 4 2 5 3 5 5 4 5 M
8 10 12 12 12 - 6 5 12 4 12 12 1" 12 120
9 " 13 13 12 - " 5 13 3 13 13 13 13 133
10 4 6 6 6 - 5 3 6 2 6 6 6 6 62
11 4 5 5 ] - 5 2 5 2 5 5 5 5 53
12 2 2 2 2 - 2 2 2 1 2 2 2 2 23
13 3 4 4 4 - 4 2 4 1 4 4 4 4 42
14 1 2 2 2 - 2 1 2 - 2 2 2 2 20
15 - 1 1 1 - 1 - 1 - 1 1 1 1 -
[Total| 0-15 121 132 133 130 63 121 101 133 21 132 13 130 133 1481

COEFFICIENT OF VARIATION (CV) |
MODAL| Germany Spain  France Porugal Portugal  ltaly Italy Ireland  Ireland Spain Spain [taly Spain ALL

age | Reader 12 Reader 4 Reader 9 Reader § Reader 2 Reader 10 Reader 3 Reader 6 Reader 14 Reader 1 Reader 5 Reader 7 Reader 11| Readers

0 125% | 276%  106%  234% 0% 0%  149%  115% - 270%  116% 0% 346% | 191,5%
1 40% 51%  48%  46%  94%  118%  43%  &1% % 57%  92%  69% 47% 64,9%
2 38% 37%  68%  32%  30%  135%  19%  12% - 51%  63%  56% 3% 16,2%
3 28% 38%  41%  35%  28%  79%  21%  21% - 19%  36% 4% 3% 36,8%
5 44% 36%  60%  29% - 38% 2%  64% - 20%  20%  43% 44% 32,6%
6 20% 18% 0% 3% - 2% 1% 16% - 0% 22% 9% 11% 29,8%
7 9% 4% 18% 2% - 35% 0% 32%  25%  18%  27% 4% 30% 33,8%
8 12% 22% 8%  19% - 4%  20%  20% 1% 19%  19%  24% 28% 26,7%
9 17% 2%  20%  20% - 27% 6% 26% 8% 2%  M%  23% 20% 28,7%
10 5% 13% 4% 16% - 24% 3% 16% 9% 13% 5% 12% 15% 23,9%
1 17% 8% 25% 5% - 27% 8% 19% 8%  15% 9% 18% 8% 25,9%
12 28% 0% 16% 5% - 8% 9% 20% - 8% 6% 0% 0% 25,3%
13 10% 0% 1% 6% - 12% 6%  13% - 26% 8% 12% 0% 23,9%
14 - 0% 14% 0% - 9% - 6% - 8% 6% 8% 6% -
Weighted mean | 015 | 47.3%  768% 484% 672% 351% 568% Sod% A43% 108% 156% 58.3% 3N1% 892% g o
RANKING 5 12 6 10 3 8 7 4 1 1 9 2 13 Ui
PERCENTAGE AGREEMENT |

MODAL| Germany  Spain  France Portugal Portugal  Italy ltaly Ireland  Ireland ~ Spain Spain [taly Spain
age | Reader 12 Reader 4 Reader 9 Reader § Reader 2 Reader 10 Reader 3 Reader 6 Reader 14 Reader 1 Reader 5 Reader 7 Reader 11 ALL

0 60% 88% 52% 84% 100% 100% 68% 56% - 88% 56% 100% 92% 19%
1 61% 56% 87% 32% 53% 43% 3% 82% 0% 68% 56% 68% 1% 56%
2 56% 81% 3% 44% 64% T% 80% 94% - 56% 38% 20% 69% 53%
3 57% 57% 29% 43% 43% 29% 67% 57% - 1% 50% 14% 43% 46%
4 0% 0% 100% 0% - 100% 0% 0% - 0% 0% 100% 0% 2%
5 33% 67% 33% 33% 0% 50% 67% 33% 0% 33% 67% 67% 33% 44%
6 50% 0% 100% 0% - 67% 50% 0% - 100% 33% 67% 0% 43%
7 0% 40% 20% 0% - 50% 0% 0% 0% 20% 40% 8% 40% 25%
8 80% 33% 50% 17% - 17% 40% 25% 0% 33% 33% 36% 42% 36%
9 45% 3% 23% 5% - 0% 60% 38% 0% 15% 46% 1% 38% 29%
10 75% 17% 17% 0% - 20% 33% 0% 0% 67% 50% 0% 50% 2%
1 25% 80% 0% 40% - 0% 0% 20% 0% 0% 20% 0% 80% 25%
12 50% 100% 0% 0% - 0% 0% 50% 0% 0% 50% 0% 100% 30%
13 33% 100% 0% 50% - 0% 0% 50% 0% 0% 0% 0% 100% 3%
14 0% 100% 0% 100% - 0% 0% 0% - 0% 0% 0% 100% 30%
15 - 100% 0% 0% - 0% - 100% - 0% 0% 0% 100% -
Weighted mean | 0-15 54,5% 60,6% 391% 385% T14% 397% 51,5%  52,6% 0,0% 52,3%  44.3%  49.2% 64,7% 50.0%
RANKING 4 3 11 12 1 10 [ 5 13 6 9 8 2 ’

RELATIVE BIAS |

MODAL| Germany  Spain  France Portugal Portugal  [Italy ltaly Ireland  Ireland ~ Spain Spain [taly Spain
age | Reader 12 Reader 4 Reader 9 Reader § Reader 2 Reader 10 Reader 3 Reader 6 Reader 14 Reader 1 Reader 5 Reader 7 Reader 11 ALL

0 0.40 012 045 016 000 000 032 044 - 013 042 000 008 0.21
1 0.43 045 043 076 035 057 048 029 675 014 022 025 025 0.28
2 0.31 038 025 081 036 120 020 006 . 043 038 093 000 | -003
3 0.86 114 100 129 029 A&7 000 043 . 000 147 129 0.7 0,04
4 100 700 000 600 - 000 100 400 - 300 300 000 500 273
5 100 133 000 200 200 400 067 033 600 000 067 100 100 038
6 100 500 000 550 - 067 050 367 . 000 200 033 433 1,93
7 2.00 380 060 4.00 - 450 200 580 700 060 220 075 300 1,96
8 0.40 226 008 317 - 067 060 282 525 156 058 155 133 0,67
9 | 045 285 146 400 - 236 040 277 533 477 046 177 131 0,38
0 | 025 283 183 317 - 140 233 347 500 067 050 183 133 0,56
1M | 075 040 280 060 - 400 250 180 500 340 140 380 040 | 11
12 | 200 000 300 150 - 350 450 200 700 350  -060 300 000 | 1,13
13 | 133 000 425 0,00 - 475 400 000 600 425 300 525 000 | -219
14 | 700 000 400 0.00 - 830 400 -050 - 550 250 550 000 | -3,00
15 - 000 400 -1.00 - &0 - 0,00 - 400 300 500 0,00 .
Weighted mean | 015 | 0.22 120 053 151 024 130 048 122 567 040 021 444 070 0.2
[ RANKING| _ 3 9 5 12 4 11 1 10 13 7 2 8 6
—lfrernerReport of the Horse Mackerel, Mediterranean HorseRkérel and Blue Jack Macker@&!gchurus trachurus, T.
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In the age bias plots below the mean age recorfiezbtelev of each age reader and all readers
combined are plotted against the MODAL age. Thienegéd mean age corresponds to MODAL
age, if the estimated mean age is on the 1:1 équihn line (solid line). RELATIVE bias is the
age difference between estimated mean age and MCdgaL
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The coefficient of variation (CV%), percentage gfeement and the standard deviation (STDEV)
are plotted against MODAL age. CV is much less dgpendent than the standard deviation
(STDEV) and the percentage of agreement. CV iether a better index for the precision in age
reading. Problems in age reading are indicatecelagively high CV's at age.

STDEV ~3—~STDEV ~ —d—Agreement (%)  e=g==CV (%) Agreement & CV
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The distribution of the age reading errors in petage by MODAL age as observed from the
whole group of age readers in an age reading casguato MODAL age. The achieved precision
in age reading by MODAL age group is shown by tvead of the age readings errors. It appears
to be no RELATIVE bias, if the age reading errams @ormally distributed. The distributions are
skewed, if RELATIVE bias occurs.
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Appendix 4: Details results of Trachurus mediterraneus

The number of age readings, the coefficient ofateon (CV), the percentage of agreement and
the RELATIVE bias are presented by MODAL age focleage reader and for all readers

combined. A weighted mean CV and a weighted mearepeagreement are given by reader and
all readers combined. The CV's by MODAL age forheawlividual age reader and all readers
combined indicate the precision in age reading IQ)IML age. The weighted mean CV's over all

MODAL age groups combined indicate the precisiorage reading by reader and for all age
readers combined.

—lfrernerReport of the Horse Mackerel, Mediterranean Horselédrel and Blue Jack Macker@&tgéchurus trachurus, T.
mediterreaneus and T. pictatus) Otolith Exchange 2015



References 27
NUMBER OF AGE READINGS ‘
MODAL Spain Spain  lreland Italy France ltaly ~ Germany Ireland Portugal Portugal Spain Spain Italy Spain Italy
age Reader 15 Reader 1 Reader 14 Reader 3 Reader 9 Reader 10Reader 12 Reader 6 Reader 2 Reader 8 Reader 4 Reader 5 Reader 7 Reader 11 Reader 13 | TOTAL
0 4 4 4 4 3 4 4 4 4 4 4 4 4 4 4 59
1 10 10 10 7 10 8 10 10 10 10 10 10 10 10 9 144
2 12 10 12 1" 12 10 12 12 12 12 12 12 12 12 12 175
3 19 7 20 18 19 19 19 20 20 20 20 20 20 20 20 291
4 12 11 12 12 11 10 12 12 12 9 12 12 12 12 12 173
5 13 11 13 1" 12 9 13 13 13 12 13 13 13 13 13 185
6 13 13 13 12 13 1 13 13 13 13 13 13 13 13 13 192
7 6 6 6 4 6 6 5 6 5 6 6 6 6 [ 6 86
8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 15
10 3 3 3 2 2 3 3 3 3 3 3 3 3 3 3 43
12 1 1 1 1 1 1 1 1 1 1 1 1 1 1 14
13 - - _ R
14 - - - -
Total] 015 94 87 95 83 89 82 93 95 94 9 95 95 95 95 94 1377
COEFFICIENT OF VARIATION (CV)
MODAL Spain Spain  Ireland Italy France ltaly ~ Germany lreland Portugal Portugal Spain Spain Italy Spain Italy ALL
age Reader 15 Reader 1 Reader 14 Reader 3 Reader 9 Reader 10Reader 12 Reader 6 Reader 2 Reader § Reader 4 Reader 5 Reader 7 Reader 11 Reader 13 | Readers
0 0% 0% 0% 0% 87% 0% 0% 115% 0% 0% 0% 0% 0% 0% 0% 215,3%
1 50% 0% 35% 55% 72% 119% 92% 61% 66% 35% 29% 73% 82% 29% 34% 59,5%
2 28% 7% 27% 33% 60% 72% 59% 35% 32% 35% 27% 14% 7% 27% 25% 43,9%
3 33% 36% 48% 25% 26% 52% 33% 32% 22% 58% 50% 54% 3% 46% 49% 33,4%
4 32% 3% 32% 29% 24% 35% 3% 18% 23% 33% 17% 37% 29% 17% 25% 31,8%
5 13% 1% 31% 51% 26% 43% 36% 23% 58% 13% 10% 16% 42% 23% 26% 36,5%
6 0% 19% 19% 7% 26% 32% 19% 24% 36% 11% 15% 15% 29% 10% 29% 23,6%
7 6% 15% 17% 74% 35% 35% 7% 16% 31% 19% 1% 9% 36% 7% 24% 36,9%
8 - - - - - - - - - - - - - - - -
9 - - - - - - - - - - - - - - - -
10 10% 1% 17% 40% 90% 39% 18% 28% 48% 6% 0% 19% 108% 6% 43% 30,3%
12 - - - -
13 - - - - -
14 - - 6% - 6% -
Veighted mea| 0-15 22,1% 208% 297% 354% 39.2% 49.7% 368% 32,9% 348% 202% 23.2% 30.8%  38,8% 23.3% 30,5% 43.8Y%,
[ RANKING 2 1 6 11 14 15 12 9 10 5 3 8 13 4 7 i
PERCENTAGE AGREEMENT ‘
MODAL Spain Spain  Ireland Italy France ltaly ~ Germany lreland Portugal Portugal Spain Spain Italy Spain Italy
age Reader 15 Reader 1 Reader 14 Reader 3 Reader 9 Reader 10Reader 12 Reader 6 Reader 2 Reader § Reader 4 Reader 5 Reader 7 Reader 11 Reader 13 ALL
0 100% 100% 0% 100% 33% 100% 0% 50% 100% 100% 100% 100% 100% 100% 100% 80%
1 70% 100% 0% 57% 80% 38% 40% 30% 40% 80% 90% 90% 50% 90% 44% 60%
2 75% 30% 0% 45% 33% 30% 50% 17% 58% 58% 67% 92% 50% 67% 75% 50%
3 63% 53% 0% 72% 58% 21% 32% 20% 75% 40% 55% 35% 65% 60% 40% 46%
4 58% 55% 17% 33% 45% 20% 58% 67% 33% 22% 42% 25% 25% 50% 33% 39%
5 85% 64% 8% 9% 8% 33% 23% 62% 8% 58% 7% 46% 23% 69% 38% 41%
6 100% 69% 23% 256% 15% 36% 38% 15% 38% 7% 54% 62% 38% 7% 15% 46%
7 83% 33% 0% 0% 0% 17% 60% 50% 0% 67% 50% 67% 17% 67% 50% 38%
8 0% 0% 0% 100% 0% 0% 0% 0% 0% 100% 100% 0% 0% 100% 100% 33%
10 33% 33% 33% 0% 0% 0% 33% 0% 0% 67% 100% 67% 33% 67% 67% 3T%
12 100% 100% 0% 100% 0% 100% 0% 0% 0% 100% 100% 100% 100% 100% 64%
14 - - - - -
Veighted mea| 0-15 74,5% 59,8% 7.4% 434% 360% 293% 387% 33.7% 426% 582% 653% 579% 44.2% 69,5% 45,7% A7 2%
[ RANKING 1 4 15 9 12 14 11 13 10 5 3 6 8 2 7 ke
RELATIVE BIAS |
MODAL Spain Spain  lreland Italy France ltaly ~ Germany Ireland Portugal Portugal Spain Spain Italy Spain Italy
age Reader 15 Reader 1 Reader 14 Reader 3 Reader 9 Reader 10Reader 12 Reader 6 Reader 2 Reader 8 Reader 4 Reader 5 Reader 7 Reader 11 Reader 13 ALL
0 0,00 0,00 1.00 0,00 0,67 0.00 1,00 0,50 0.00 0,00 0,00 0.00 0,00 0,00 0,00 0,20
1 0.40 0,00 2,00 0.71 0,50 -0.38 1,80 110 0.20 0.20 0,10 0.30 0,10 0,10 0,56 0,51
2 0,33 -0.70 2,33 0,73 0,08 -0.50 133 158 0,08 -0.08 017 0.08 0,00 017 0,08 0,40
3 0,63 -0.18 3.10 0.28 0,05 -0.47 147 140 -0.10 0,70 115 0.60 0,15 1,00 0,55 0,68
4 -0.08 -0.73 225 -0.50 -0.73 -1,00 0.42 0,50 -0,83 0,11 0,83 0.08 -0.58 0,67 -0.42 0,01
5 0,08 -0.36 254 -1.36 -1,83 -1.78 -0.46 -0.46 231 -0.25 -0,08 0.31 -A.77 -0.23 0,62 0,54
6 0,00 -0.38 2,08 075 -1.69 -1,09 0,15 0,15 -1.38 0,15 0,54 0.38 115 0,31 0.3 0,19
7 017 -1,00 5.00 -2,50 -3.50 -2 67 0.40 0,00 -3.00 0,33 0,67 0.00 217 0,33 0,33 0,51
8 -2,00 -1,00 1,00 0,00 -2,00 -1,00 -2.00 1,00 -2.00 0,00 0,00 -1,00 -1,00 0,00 0,00 0,67
9 - - - - - - - - - - - - - - - -
10 0,00 -1,00 2,00 -3.00 -4,50 -2 67 -1.33 0,33 -3,67 0,33 0,00 -1,00 5,33 -0.33 -2,00 1,37
12 0,00 0,00 5.00 0,00 -1,00 0,00 3,00 -3,00 -1,00 0,00 0.00 0,00 0,00 0,00 0,21
14 - - - - -
Veighted mea| 0-15 0,18 0,43 2,56 0,34 0,84 0,99 0,68 0,71 0,94 0,16 0,48 0,23 0,83 0,35 0,09 0,08
[ RANKING 3 T 15 5 12 14 9 10 13 2 8 4 11 6 1
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In the age bias plots below the mean age recorfiezbtelev of each age reader and all readers
combined are plotted against the MODAL age. Thienegéd mean age corresponds to MODAL
age, if the estimated mean age is on the 1:1 équihn line (solid line). RELATIVE bias is the
age difference between estimated mean age and MCdgaL
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The coefficient of variation (CV%), percentage gfeement and the standard deviation (STDEV)
are plotted against MODAL age. CV is much less dgpendent than the standard deviation
(STDEV) and the percentage of agreement. CV iether a better index for the precision in age
reading. Problems in age reading are indicatecelagively high CV's at age.

STDEV ‘ i STDEV  ——d-—Agreement (%) === CV (%) ‘ Agreement & CV
3.5 - - 100%

T 920%
3.0 4
+ 80%
+ 70%
T 60%
T 50%
+ 40%
+ 30%
T 20%

T 10%

—f—8—— 0%

The distribution of the age reading errors in petage by MODAL age as observed from the
whole group of age readers in an age reading casguato MODAL age. The achieved precision
in age reading by MODAL age group is shown by tvead of the age readings errors. It appears
to be no RELATIVE bias, if the age reading errams @ormally distributed. The distributions are
skewed, if RELATIVE bias occurs.
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