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1. Introduction

The Planning Group on Commercial Catch, Discardd #&iological Sampling
(PGCCDBS) meeting in 2011 recommended a small exygha

“7.2.1.3.1 Bay of Biscay sole (Solea solea)

The WGHMM identified a need to identify the cause of a discrepancy between
French and Belgian weights at age. PGCCDBS recommends a small exchange
in 2011 in order to clarify this issue and report back to WGHMM.”

3 countries took part in this exchange :
% Belgium

< France
+ UK England

The objectives of the exchange were:
% to investigate the levels of agreement on age megadi
% to analyse the relative differences between aggersaand techniques

2. Participants

5 readers participated to this exchange.

Table 1 : List of the readers.

Name Country Institute
Martine Moerman Belgium ILVO
llse Maertens Belgium ILVO
lan Holmes UK England CEFAS
Anne Boiron France IFREMER
Romain Elleboode France IFREMER

3. Otolith collection

The otolith collection (n=120) came from the 3 doling samples realized at the fishing
port of La Cotiniere :

s 41 otoliths from 3 June 2010

% 32 otoliths from 8 June 2010

s 47 otoliths from 10 June 2010

—Ifrerner Report of the SoleSplea solea) Otolith Exchange Scheme 2011



12

O Female
10 - B Immature
O Male
8 _
o
o]
g 61
>
zZ
4 |
2 |
O T T T ” |-|\ \|-| \|-| ” T ” ” T T T T T ” \|-| T ”
23 27 31 36 40 44 48

Total Length (cm)
Figure 1 : Histograms of the samples

At one otolith correspond two images of the sectwimether it is stained or not.

4. Reading procedure

Date of birth is conventionally attributed to th& df January. Onannulus consists of
one opaque and one translucent zone. For age éstimaanslucent zones are counted.

Each reader must complete the column of age reapliality such as :

AQ1: Easy to age with high precision.
If a scale of 1-100 is applied, where 100 repres#me highest readers
confidence in age reading and 1 indicates no cen@id in the age
reading. Age quality 1 (AQ1), will apply to approxately the top 25 %
of the possible quality ratings. AQ1 is an indioatithat the age data is
considered reliable for stock assessment.

AQ2: Normal quality.
Age quality 2 (AQ2), will apply approximately to egreadings
comprised between 25 and 75 percentiles of possjb#dity ratings.
AQ2 is an indication that the age data is suffitiereliable to be used
for stock assessment purposes but an improvemesjusred.

AQ3: Difficult to age with acceptable precision.
Age quality 3 (AQ3), will apply to approximatelyghowest 25 % of the
possible quality ratings. AQ3 is an indication thhere are serious
concerns about the reliability of the age data @nds value to stock
assessment WGs.
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5. Results

The spreadsheet (Eltink, 2000) has been completeatding to instructions contained
in the Guidelines and Tools for Age Reading Congmans by Eltinket al. (2000).
Modal ages were calculated for each otolith reath percentage agreement, mean age
and precision coefficient of variation as a defomit:

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

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

The set of 120 otoliths was read by 5 readersafems interpreted only staining slice
and 3 others readers the both preparations.

5.1. Precision?®

The first analyse presented the 8 readers resulsafling stained otoliths and 3 reading
unstained otoliths). Mean precision of age estiomatfor individual fish were
Coefficient of Variation (CV) of 4.7% and percermgreement to modal age of 88.6%.
On 120 otoliths, 67 were read with 100% agreemesfo) and thus a CV of 0%. There
were only little variations in precision on ageirestte between individual fish, with CV
ranging from O to 27% and percent agreement rarga 50 to 100%. Appendix 1
examines readings of individuals at each modal agk summarises the number of
otoliths read, the precision CV, percentage agreéme

The second analyse presented the results of 5reeéol@ly staining sections). Mean
precision of age estimation for individual fish weCoefficient of Variation (CV) of
4.7% and percent agreement to modal age of 88.624.20 otoliths, 82 were read with
100% agreement (68%) and thus a CV of 0%. There warations in precision of age
estimate between individual fish, with a CV rangifigm 0 to 31% and percent
agreement range from 40 to 100%.

5.2. Relative bias (Accuracy)?

The minimal requirement for age reading's consestas the absence of bias among
readers and through the time. The hypothesis afbsence of bias between two readers

! Precision is defined as the variability in thee agadings. The precision's errors in age readings

are better described by the coefficient of variat{€V) by age group. This measure of precision is
independent of the closeness to the true age (ICHE,).

2 In absence of calcified structures of known age,atje readings can be compared to modal age,
which is defined as the age determined for an iddal structure whose most of the readers have a
preference. Relative bias can be defined as arsgsiteover- or underestimation of age comparedhé¢o t
modal age. The age reading comparisons to modapiayéde a low estimate of relative bias compared
to absolute bias, when most readers have a sis@l&us bias in age reading (ICES, 2007).
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or between a reader and the modal age estimatedectasted non-parametrically with
a one-sample Wilcoxon signed rank test (Tab. 2).

Table 2 : Inter-reader bias test and reader agaiodal age bias test (-: no sign of bias
(p>0.05); *: possibility of bias (0.01<p<0.05); *¢ertainty of bias (p<0.01)).

France AB | Belgium MM | Belgium IM | France RE PK England I} France RE | Belgium MM | Belgium IM
Reader 1 | Reader 2 Reader 3 Reader 4 Reader 5 Reader 6 Reader 7 Reader 8

Reader 1

Reader 2

Reader 3

Reader 4

Reader 5

Reader 6

C
Reader 7 C -

L Bl
[
—1
I

Lim eyt

Reader 8 - - = ac C

[ mMobALage | - | - | - | - | - | g | o [ -

It should be noted that there are no bias amonderegfrom reader 1 to reader 5) and
modal age from the staining technique. Moreover tii@ 3 readers, there are no bias
between both techniques for the same reader (ReddérReaders 3-8; Readers 4-6).

5.3. Age reading quality

Age reading quality was estimated by 3 readersnoages of staining sections. The
table 3 presented the images number by the levi&fefreading quality for each reader
and all readers. 15 images (12.5%) were classifigtie level AQ3 corresponding to
difficult to age with acceptable precision. The ke reasons of this problem were :

- 1*'annuli unclear

- poor quality of image

Table 3 : Level of Age reading quality by readerd all readers of the otoliths staining sections
of sole Golea solea).
Level of Quality  Reader 2 Reader 3 Reader 5 All Readers  All Readers (%)

AQ1 53 30 35 33 27.5
AQ2 48 57 55 72 60
AQ3 19 33 30 15 12.5

Age reading quality was estimated by 2 readersyayes of otoliths unstained section.
The table 4 presented the images number by thé ¢év&ge reading quality for each

reader and all readers. 18 images (15%) were fitaban the level AQ3 corresponding

to difficult to age with acceptable precision.

Table 4 : Level of Age reading quality by readerd all readers of the sections without staining
of sole Solea solea).

Level of Quality Reader 2 Reader 3 All Readers  All Readers (%)
AQ1 60 68 38 317
AQ2 31 33 64 53.3
AQ3 29 19 18 15.0

—Ifrerner Report of the SoleSplea solea) Otolith Exchange Scheme 2011



6. Executive Summary

There were an exchange and a workshop in 2002ecédle in the Bay of Biscay. The
Otolith Exchange Scheme 2011 was the second egefoisthe sole in the Bay of
Biscay. 5 readers participated in this exchangm fBelgium (2 readers), from France
(2 readers) and from UK England (1 reader). Théitbtoollection (n=120) came from
3 samples realized at the fishing port of La Ceti@iduring the month of June in 2010.
For each otolith, readers had the images of oteétttion before and after staining.

This analyse presented the results of 8 readereg8ings of stained otoliths and 3
readings of unstained otoliths). Mean precisioagéd estimate for individual fish were
Coefficient of Variation (CV) of 4.7% and percermgreement to modal age of 88.6%.
On 120 otoliths, 67 were read with 100% agreente®fa) and thus a CV of 0%.

e —
e -~ e —— =

Figure 2 : Otolith section with and without staigirEstimation of age was 11 years with
100% agreement . It is a solblea solea) female of 48 cm (TL). The date of catch is the
10 June 2010.
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Figure 2 : Otolith section with and without staigifEstimation of age was 11 years with 100%
agreement . It is a sol&dlea solea) female of 50 cm (TL). The date of catch is theJlife
2010.

There were only little variations in precision @eaestimation between individual fish,
with CV ranging from 0 to 27% and percent agreemangie from 50 to 100%.

There is no bias between the readers of Belgiuse Mlaertens and Martine Moerman),
France (Anne Boiron and Romain Elleboode) and tkeEdgland (lan Holmes).
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8. Appendix 1 : Details results of Sole from ICES

Vlilla-b

The number of age readings, t
coefficient of variation (CV)
the percentage of agreeme
and

the RELATIVE bias are
presented by MODAL age fc
each age reader and for

readers combined. A weighte
mean CV and a weighted me
percent agreement are given
reader and all reade
combined. The CV's b
MODAL age for eact
individual age reader and ¢
readers combined indicate t
precision in age reading L
MODAL age. The weighte(
mean CV's over all MODAL
age groups combined indica
the precision in age reading |
reader and for all age reade
combined.

NUMBER OF AGE READINGS
MODAL|France AB Belgium MM Belgium IM| France RE & England | France RE Belgium MM Belgium IM
age | Reader1 Reader? Reader3 | Reader4 Reader5 | Readerf Reader7 | Reader8 | TOTAL
0 = = =S = = = = = =
1 5 5 S > S = = <
2 23 2 2] 23 =3 23 & ] &
3 35 35 35 35 35 35 35 35 280
a 29 29 29 29 29 29 29 29 232
5 17 17 17 17 17 17 7 17 136
6 10 10 10 10 10 10 10 10 30
7 4 4 4 4 4 4 4 4 2
8 1 1 1 1 1 1 1 1 8
9 5 6 6 6 5 6 5 6 8
10 8 8 8 8 8 8 8 8 64
1 2 2 2 2 2 2 2 2 16
12 3 3 3 3 3 3 3 3 2
13 1 1 1 1 1 1 1 1 []
14 ] 1 1 1 1 1 1 1 8
15 - - - - - - - - n
16 1 1 1 1 1 i 1 1 8
17 5 5 = = s
18 1 1 1 1 1 1 1 1 8
13 - - = = =
20 = - - - =
2 - - - - - - - - =
2 1 1 1 1 1 1 1 1 8
Total| 037 120 120 120 120 120 120 120 120 960
COEFFICIENT OF VARIATION (CV)
MODAL|France AB Belgium MM Belgium IM] France RE X England | France RE Belgium MM Belgum IM | ALL
age |Readeri1 Reader2 Reader3 | Readerd Reader5 | Reader§ Reader7 | Readers | Readers
0 = = = = = = - = :
1 - -
2 - -~ - - - , = = D
3 1% 9% 1% 6% 8% 10% 9% 1% 5.6%
a 9% 8% 12% 5% 1% 11%. 8% 16% T7.0%
5 0% 0% 0% 5% 0% 0% 5% 7% 1%
6 0% 0% 5% 5% 0% 0% 0% 9% 2.5%
7 % 0% 0% 0% 0% 0% 0% 0% 13%
9 6% 4% 4% 6% 0% 6% 4% 0% 4.0%
10 5% 3% 3% 3% 5% 0% 3% % 2.7%
1 0% 0% 0% 0% 0% 0% 0% 0% 0.0%
12 10% 0% 0% 5% 0% 9% 0% 12% 8.4%
13 = . 2 = z = - S 3
14 - -
15 - -
16 = = -
17 5 -
18 5 5
19 = g 5
20 = = -
2 = -
2 = - 3 - 3 - = = T
[Weighted mean | 037 | 7.3% 5.1% 7.2% 2.6% 5.4% 5.9% 5.6% 9% | 4700
[ RANKING 7 2 3 1 3 5 4 [} =10
PERCENTAGE AGREEMENT
MODAL]France AB Belgium MM Belgium IM France RE K England | France RE Belgium MM Belgium M
age | Reader1 Reader2 Reader3 Reader4 Reader5 Readerb Reader 7 Reader 8 ALL
0 - - - - - - - - =
1 5
3 80% 91% 89% 97% 94% 91% 91% 89% 90%
4 86% 90% 86% 97% 9% 93% 90% 66% 86%
5 100% 100% 100% 94% 100% 100% 94% 8% 97%
6 100% 100% 90% 90% 100% 100% 100% 0% 94%
1 5% 100% 100% 100% 100% 100% 100% 100% 9%
8 100% 100% 100% 100% 100% 100% 100% 100% 100%
9 3% 83% 83% 67% 100% 67% 83% 100% 1%
10 75% 88% 88% 88% 75% 100% 88% 88% 86%
1| 100% 100% 100% 100% 100% 100% 100% 100% 100%
12 0% 100% 100% 67% 100% 33% 100% 33% 67%
13 0% 100% 100% 100% 0% 0% 100% 0% 50%
14| 100% 100% 100% 100% 100% 100% 100% 0% 88%
15 - : - 5 = 5 = = 5
16 | 100% 100% 100% 100% 100% 0% 100% 0% 5%
17 - - - - - - - - D
18 100% 100% 100% 100% 100% 100% 100% 0% 88%
19 = e = 3 3 < 3 5 3
2 5
2 = : . e 5 e - = =
2 | 100% 100% 0% 100% 0% 100% 100% 0% 63%
[Weighted mean| 037 | 81.67% | 93.33% | 90.00% | 93.33% | 90.00% | 90.83% | 92.50% | 77.50% 28.65%
RANKING | 1 5 1 |5 4 [ 3 8 |
RELATIVE BIAS |
MODAL]France AB[Belgium MM[Belgium IM| France REK England | France RE [Belgium MM| Belgium IM
age | Reader 1| Reader2 | Reader3 | Readerd | Reader5 | Reader6 | Reader7 | Readerd | ALL
0 5 3 5 5 5 z = 3 =
1 N B =
2 = -
3
4
5
6
7
8
9 B
10 0
1 0
12 Z B
13 4 B A A
14 0 0 ] 0
15 = 2 3 2 = = =
16 0 0 0 0 0 E 0 A 0
17 5 ) i ) ) s . .
18 0 0 0 0 0 0 0 2 0
13 = = 3 - - =
20 5 5 - - =
2 B = = - =
2 0 [l 1 0 1 0 0 4 1
[Weighted mean | 037 | 0.08 0.05 0.04 0.03 0.02 .11 0.08 0.05 0.03
RANKING 2 7 3 4 3 5 6 1 =

Overall rankina |

*qi fremer

|
France AB Belgium MM Belgium IM| France RE < England | France RE Belgium MM Belgium IM

Reader 1 Reader? | Reader3 Reader4 Reader5 Reader Reader7 | Reader8
Ranking Coeficient of Vanation| 7 2 B 1 3 5 4 8
Ranking Percentage Agreement| 7 | 1 | s | 1 | 5 | 4 || 8
Ranking Relative bias 2| 7 & | T @& | 5 | 6 | 1
[ OVERALL RANKING 7 2 5 1 3 5 4 8
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In the age bias plots below the mean age recor@le@lstdev of each age reader and all
readers combined are plotted against the MODAL dde estimated mean age
corresponds to MODAL age, if the estimated meaniage the 1:1 equilibrium line

(solid line). RELATIVE bias is the age differencetiveen estimated mean age and
MODAL age.
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The coefficient of variation (CV%), percentage gfeement and the standard deviation
(STDEV) are plotted against MODAL age. CV is muelsd age dependent than the
standard deviation (STDEV) and the percentage mdeagent. CV is therefore a better
index for the precision in age reading. Problemsage reading are indicated by
relatively high CV's at age.
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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 cosgmato MODAL age. The achieved
precision in age reading by MODAL age group isvedy the spread of the age readings
errors. There appears to be no RELATIVE bias, # @mge reading errors are normally
distributed. The distributions are skewed, if REUXE bias occurs.
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