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1. Introduction

In September 2015, the Working Group on Biologidahrameters (WGBIOP)
recommended an otolith exchanige Pollachius pollachius in 2016 (Otolith Exchanges
proposals for 2016/2017; ICES, 2015). Kélig MaHeREMER, France) was decided to be
the responsible to organise this otolith excharidges is a first exchange. No workshop
was organised before.

2. Participants

A total of 6 readers from 3 countries (France, B@aid UK England) have participated at
this exchange but the reader from the UK England kame technical problems
concerning the WebGR (Tab. 1). Consequently, onlse&ders from 2 countries have
participated to this exchange.

Table 1: List of the readers.

1 Jean Louis Dufour France Ifremer

2 Romain Elleboode France Ifremer

3 Maria Sainza Spain Instituto Espafiol de Oceanagrafi
4 lan McCausland UK England Agri-Food and Bioscienkestitute

5 Ana Leal Spain Instituto Espafiol de Oceanografia
6 Cristina Gonzalez Spain Instituto Espafiol de Ocgeafia

3. Sample collection

A total of 314 otoliths from the North-Eastern Attec ocean, collected from 2011 to 2015,
were provided by 3 Institutes (IEO, AFBI and IFRERIHTab. 2).

Table 2: Samples examined by stocks and ICES argzoflack.

Stock ICES areas Total

IVc 2

Northern Vild 16
Vile 122

Vlljh 75

Southern IXa 99
Total 314

Samples came from commercial fisheries. The ledgtibution from the Northern Stock

ranged from 30 to 84 cm TL, whereas that from tbatlern Stock is more larger (29-92
cm TL) (Fig. 1). The individuals from the Southe&tock (51.1£14.8 cm) are smaller than
those from the Northern Stock (60.7+12.2 cm; F)g. 1
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Figure 1: Length distribution of pollack by stocks.

4. Reading procedure

The WebGR tool was used for this exchange. The énadgeach otolith and the related
necessary information (e.g. TL, sex, capture datere uploaded to WebGR
(http://webgr.azti.es/ce/search/myc&€he use of WebGR tool has some advantages: (i) i
can facilitate and accelerate the whole exchangeegs, (ii) it provides annotated images
for every otolith, which enables to compare ageliregs directly and identify possible
sources of bias and (iii) it facilitates the chaammo compile the results. However, the use
of WebGR has also some limits: (i) It is not a veryitive tool, (ii) it can be jammed and
(iii) it is not always possible to upload a largatdh of images (compatibility problems of
the csv files with Windows 7).

The age was assigned taking into account the numibéne transparent rings in each
otolith image. All data were extracted from the \@&&b and afterwards, the level of
agreement between the age-readers was estimateg U@ Guus Eltink spreadsheet
(Eltink, 2000).

5. Analysis of readings

The spreadsheet (Eltink, 2000) was completed aoopited the Guidelines and Tools for
Age Reading Comparisons (Eltiekal., 2000). Modal age was calculated for each otolith,
as well as the percentage of agreement (PA), te#icent of variation (CV) and the
average percent error (APE) according to the falgwormulas:

_ Xlnairr <1
N n

PA

Xy — X)?
Joi, By 2

Xj

CVj(%) = 100.
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where R is the number of times each fish is aggdsXhe i age determination of thg'j
fish, X; is the mean age calculated for the fish, and @i is the difference in age

determination between the two readers reading..
R

1 IXij + Xj|
i(0, — — -
APEj(%) = 100.- Z %
=1
where x is the I" age determination of th¥ fish, x is the average age calculated for the j

fish and Ris the number of times each fish was aged.

Moreover, the average values of the above preciadines were calculated by stocks.

6. Results

6.1. Precision

The results of the precisibanalysis (including the average CV, APE and PAjtogk are
presented in Table 3. The results showed high gicetiwith the PA to 86.2%, the CV to
7.3% and the APE to 1.13%. The reading precisionhfe Northern stock was higher than
this for the Southern stock.

Table 3: Reading’s precision by stocks.
Otoliths ~ Length Age PA (%) cV APE

(number) Range range (%) (%)
(cm) (year)
215 30/84| 0/11 91.6 3.8 0.8

Northern stock

Southern stock 99 29/ 92 1/10 74.5 14.9 1.9

The coefficient of variation (CV), percent agreemé@®A) and the standard deviation

(STDEV) were plotted against the MODAL age (Fig. Be results by area and species
showed the same trend with the first age groupsepteng the higher CV values and in

some cases lower PA values. These results cougkained by the position of the first

growth increment and the two different approachieseading interpretation used by the

readers (ICES, 2012).

! Precision is defined as the variability in the agadings. The precision's errors in age readingdetter
described by the coefficient of variation (CV) kyeagroup. This measure of precision is independetite
closeness to the true age (ICES, 2007).
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Figure 2: The coefficient of variation (CV), pertagreement (PA) and the standard deviation (STDEV)
are plotted against MODAL age by Pollack stocks.
CV is much less age dependent than the standardtivev(STDEV) and the percent agreement (PA). €V i
therefore a better index for the precision in aggding. Problems in age reading are indicated dy th
relatively high CV's at age.

For readers, the different of images magnificationld be one reason of disagreements in
the interpretation of some otoliths.

6.2. Relative bias (Accuracy)?

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

6.2.1. Northern Stock

For Northern pollaclotoliths, there was no bias between two Frenchamadho are the
readers for Northern stock but there were bias éetwthe French and Spanish readers
(Table 4).

Table 4: Inter-reader bias test and reader againdal age bias test of Northern pollatkliths (-: no sign
of bias (p>0.05); *: possibility of bias (0.01<p®88); **: certainty of bias (p<0.01)).

Readerl | Reader2 Reader3 ReaderS | Readerb
France France Spain Spain Spain
Reader! France
Reader? France —
Reader3 Spain ¥k ik
Reader5 Spain * % * %k *
Readerb Spain * — * %k * %
MODAL age [ %% [ x | xx | = | _ |

2 In absence of calcified structures of known age,dpe readings can be compared to modal age, vehich
defined as the age determined for an individualcstire whose most of the readers have a preference.
Relative bias can be defined as a systematic avarnderestimation of age compared to the modal Hye

age reading comparisons to modal age provide aelstimate of relative bias compared to absolute, bias
when most readers have a similar serious biaserreading (ICES, 2007).
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6.2.2. Southern Stock

For Southern pollacktoliths, there was no bias between three Spaesthers who are the
readers for Southern stock but there were biasdsivthe French and Spanish readers
(Table 5).

Table 5: Inter-reader bias test and reader agaiogtal age bias test of Southern pollatdliths (-: no sign
of bias (p>0.05); *: possibility of bias (0.01<p®€86); **: certainty of bias (p<0.01)).

Readerl | Reader2 Reader3 Reader5 | Readerb
France France Spain Spain Spain
Reader! | France |
Reader? | France *%x |

Reader3 Spain * *%x |

Reader$ Spain — * % — [ ]

Readerf | Spain — * %k . — I
MODAL age [ %% * %k — [ — | —

7. Images of reference

7.1. Northern stock

Among the otoliths of Northern stock Pollagk=215), 162 otoliths (75%) presented 100%
agreement between the readers (Fig. 3-7).

Figure 3: Pollaclotolith image from the Northern stock (ICES aréasj-k) annotated by 5 readers on the
WebGr tool with 100% of agreement. The specimenfeamle 6 years old (750 mm TL) caught in March
2015.
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Figure 4: Pollaclotolith image from the Northern stock (ICES aréasj-k) annotated by 5 readers on the
WebGr tool with 100% of agreement. The specimenmwale 8 years old (730 mm TL) caught in January
2015.

Figure 5: Pollaclotolith image from the Northern stock (ICES areddyannotated by 5 readers on the
WebGr tool with 100% of agreement. The specimenmale 5 years old (700 mm TL) caught in January
2015.

Figure 6: Pollaclotolith image from the Northern stock (ICES aredeYannotated by 5 readers on the
WebGr tool with 100% of agreement. The specimenfeamle 4 years old (600 mm TL) caught in March
2015.
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Figure 7: Pollaclotolith image from the Northern stock (ICES aredsj-k) annotated by 5 readers on the
WebGr tool with 100% of agreement. The specimenfaamle 4 years old (491 mm TL) caught in May
2015.

7.2. Southern stock

Among the otoliths of Southern stock Pollgek=99), 26 otoliths (26%) presented 100%
agreement between the readers (Fig. 8-10).

Figure 8: Pollaclotolith image from the Southern  stock (ICES aréa)lannotated by 5 readers on the

WebGr tool with 100% of agreement. The specimenwale 1 year old (330 mm TL) caught in September
2015.

Figure 9: Pollaclotolith image from the Southern  stock (ICES ar&a)lannotated by 5 readers on the
WebGr tool with 100% of agreement. The specimenfeamle 2 years old (489 mm TL) caught in August
2015.
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Figure 10: Pollaclotolith image from the Southern stock (ICES ar&a)lannotated by 5 readers on the
WebGr tool with 100% of agreement. The specimenfeamle 3 years old (447 mm TL) caught in February
2015.

8. Abstract

In September 2015, the Working Group on Biologiddarameters (WGBIOP)
recommended the first otolith exchander Pollachius pollachius in 2016 (Otolith
Exchanges proposals for 2016/2017; ICES, 2015)igkdahe (IFREMER, France) was
decided to be the responsible to organise thistlotekchange. A total of 5 readers from 2
countries (France & Spain) participated at the arge of 2016. The otoliths of 314
individuals sampled from 2011 to 2015 in Southdotls (ICES area: 1Xa; n=99) and in
(ICES areas: IVc, VIlId, Vlle, VlIj-h; n=215) weresad for this exchange. For the Northern
stock, the precision values for both stocks wery ggh but the value for Northern stock
(PA=91.6%, CV=3.8%; APE= 0.8%) was higher than tbisSouthern stock (PA=74.5%,
CV=14.9%; APE= 1.9%). There were some differenassvben readers but there were no
difference between Northern stock readers and lest\W#®uthern stock readers.
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Appendix 1 : List of participants
Reader  Name Country Institution Email
1 Jean Louis France Ifremer Jean.Louis.Dufour@ifremer.ff
Dufour
Romain . .
2 Elleboode France Ifremer Romain.Elleboode@ifremer.f
3 Maria Spain Instituto Espatiol de maria.sainza@vi.ieo.es
Sainza P Oceanografia ' T
lan Agri-Food and Biosciences -
4 McCausland UK England Institute lan.McCausland@afbini.gov.u
5 Ana Leal Spain Instituto Espan_ol de ana.leal@vi.ieo.es
Oceanografia
6 Cristina Spain Instituto Espatiol de cristina.gonzalez@vi.ieo.es
Gonzalez P Oceanografia 9 T
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Appendix 2: Detailed results of Northern Stock

The number of age readings, the coefficient ofatamn (CV), the percentage of agreement (PA)
and the RELATIVE bias are presented by MODAL agedach age reader and for all readers
combined. A weighted mean CV and a weighted mearafAgiven by reader and all readers
combined. The CV's by MODAL age for each individagle reader and all readers combined
indicate the precision in age reading by MODAL abfee weighted mean CV's over all MODAL

age groups combined indicate the precision in @&geling by reader and for all age readers
combined.

NUMBER OF AGE READINGS
MODAL | Reader! Reader2 Reader3 Reader5 Reader6
__age France France Spain Spain Spain TOTAL
0 1 1 1 1 1 5
1 1 1 1 1 1 5
2 24 24 13 13 13 87
3 45 45 26 26 26 168
4 37 37 23 23 23 143
5 29 29 24 24 24 130
6 24 24 23 23 23 117
7 23 23 15 15 15 91
8 23 23 14 14 14 88
9 6 6 4 4 4 24
10 - - - - - -
1" 2 2 1 1 1 7
0-11 215 215 145 145 145 865
COEFFICIENT OF VARIATION (CV) |
MODAL | Reader! Reader2 Reader3 Reader5 Readeré ALL
__age France France Spain Spain Spain Readers
0 . R . R . .
1 = - : = - =
2 0% 10% 0% 0% 0% 1,2%
3 9% 13% 7% 0% 0% 4,1%
4 12% 9% 7% 0% 5% 4,6%
5 8% 4% 9% 0% 4% 2,4%
6 0% 7% 8% 7% 5% 2,8%
7 5% 4% 5% % 0% 2,3%
8 3% 0% 5% 5% 0% 1,2%
9 5% 5% 0% 6% 0% 3,6%
10 - - - - - -
1 0% 0% - - - 2,1%
0-11 6,0% 7,1% 6,1% 2,4% 2,3% 3.8
RANKING| 3 5 4 2 1 Ol
PERCENTAGE AGREEMENT
MODAL | Readert Reader2 Reader3 Reader5 Reader6
age France France Spain Spain Spain ALL
0 0% 0% 100% 100% 100% 60%
1 0% 0% 100% 100% 100% 60%
2 100% 96% 100% 100% 100% 99%
3 93% 80% 96% 100% 100% 92%
4 84% 86% 91% 100% 96% 90%
5 93% 97% 79% 100% 96% 93%
6 100% 83% 87% 96% 91% 91%
7 87% 91% 87% 80% 100% 89%
8 96% 100% 86% 86% 100% 94%
9 83% 83% 100% 25% 100% 9%
10 - - - - - -
1" 100% 100% 100% 0% 100% 86%
0-11 91,6% 88,4% 89,7% 93,1% 97,2% o
RANKING 3 5 4 2 1 N,7%
RELATIVE BIAS |
MODAL | Reader! Reader2 Reader3 Reader5 Readeré
__age France France Spain Spain Spain ALL
0 1,00 1,00 0,00 0,00 0,00 0,40
1 1,00 2,00 0,00 0,00 0,00 0,60
2 0,00 0,04 0,00 0,00 0,00 0,01
3 0,02 0,20 -0,04 0,00 0,00 0,05
4 0,03 0,08 -0.09 0,00 0,04 0,02
5 0,10 0,03 -0.21 0,00 0,04 0,00
6 0,00 0,08 017 -0,09 0,00 0,03
7 0,04 0,00 0,00 -0,07 0,00 0,00
8 -0,04 0,00 0,14 0,14 0,00 0,06
9 -0,17 0,17 0,00 -0,75 0,00 0,21
10 - - - - - -
1 0.00 0.00 0.00 -1.00 0.00 0,14
0-11 0,03 0,08 0,10 -0,06 0,01 0,00
RANKING 2 4 5 3 1

*%mer
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In the age bias plots below the mean age recorfiegktelev of each age reader and all readers
combined are plotted against the MODAL age. Theneded mean age corresponds to MODAL
age, if the estimated mean age is on the 1:1 équih line (solid line). RELATIVE bias is the
age difference between the estimated mean age @AV age.
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Appendix 3: Details results of Southern stock

The number of age readings, the coefficient ofatamn (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 meatepeagreement are given by reader and
all readers combined. The CV's by MODAL age forheadividual age reader and all readers
combined indicate the precision in age reading IQYIML age. The weighted mean CV's over all
MODAL age groups combined indicate the precisiorage reading by reader and for all age

readers combined.

*%mer

NUMBER OF AGE READINGS
MODAL | Readerl Reader2 Reader3 Reader5 Reader6
age France France Spain Spain Spain TOTAL
0 - - - - - -
1 1 1 1 1 1 5
2 21 21 21 21 21 105
3 43 43 43 43 43 215
4 7 7 7 7 7 35
5 13 13 13 13 13 65
6 11 11 11 11 11 55
7 2 2 2 2 2 10
8 - - - - - -
9 - - - - - -
10 1 1 1 1 1 5
11 - - - - - -
0-11 99 99 99 99 99 495
COEFFICIENT OF VARIATION(CV) |
MODAL | Readerl Reader2 Reader3 Reader5 = Reader6 ALL
age France France Spain Spain Spain Readers
0 - - - - - -
1 - - - - - -
2 25% 24% 16% 0% 11% 27,4%
3 7% 24% 13% % 5% 9,8%
4 0% 28% 23% 20% 18% 22,3%
5 6% 14% 20% 8% 8% 13,9%
6 5% 13% 13% 9% 7% 10,2%
7 11% 0% 0% 0% 0% 9,5%
8 - - - - - -
9
10
11 - - - - - -
0-11 9,8% 20,9% 14,6% 6,6% 7,6%
RANKING 3 5 4 1 2 14 '9%
PERCENTAGE AGREEMENT
MODAL | Readerl Reader2 Reader3 Reader5 Reader6
age France France Spain Spain Spain ALL
0 - - - - - -
1 100% 100% 100% 100% 100% 100%
2 62% 10% 90% 100% 95% 71%
3 95% 60% 86% 95% 98% 87%
4 100% 29% 43% 43% 57% 54%
5 92% 23% 31% 85% 85% 63%
6 91% 27% 45% 73% 82% 64%
7 50% 100% 100% 0% 0% 50%
8 - - - - - -
9 - - - - - -
10 100% 0% 100% 0% 0% 40%
11 - - - - - -
0-11 86,9% 39,4% 72,7% 85,9% 87,9%
RANKING 2 5 4 3 1 74,5%
RELATIVE BIAS |
MODAL | Readerl Reader2 Reader3 Reader5 Reader6
age France France Spain Spain Spain ALL
0 - - - - - -
1 0,00 0,00 0,00 0,00 0,00 0,00
2 0,43 1,38 0,00 0,00 0,05 0,37
3 0,05 0,60 -0,05 0,00 0,02 0,13
4 0,00 1,43 -0,71 0,00 -0,14 0,11
5 -0,08 1,08 0,00 -0,15 -0,15 0,14
6 0,09 1,09 0,00 0,09 0,00 0,25
7 -0,50 0,00 0,00 1,00 1,00 0,30
8 - - - - - -
9 - - - - - -
10 0,00 -1,00 0,00 -2,00 -2,00 1,00
11 - - - - - -
0-11 0,10 0,91 -0,07 -0,01 -0,01 0,18
RANKING 4 5 3 1 2
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In the age bias plots below the mean age recorfiegktelev of each age reader and all readers
combined are plotted against the MODAL age. Theneded mean age corresponds to MODAL
age, if the estimated mean age is on the 1:1 équih line (solid line). RELATIVE bias is the

age difference between estimated mean age and MCdgaL
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