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1. Introduction

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

"7.2.1.1.6 Seabass Dicentrarchus labrax and Sparidae  spp.
There has never been an exchange of fish scalemyéorcalibration. Several institutes
currently used scales for routine age reading etigs such as seabass, and seabream.
Scales are used for age determinationSpfridae spp. in the Mediterranean. A
comprehensive exchange is recommended to idehtifigie are any issues using scales
for age determination. The exchange will be orgathiduring 2011. The coordinator
will identify which species are currently being deasing scales and will incorporate a
maximum of five of these species in the exchange.”

2 countries took part in this exchange :
France
UK England

The objectives of the exchange were:
to investigate the levels of agreement on age mgadi
to analyse the relative differences between aggersand techniques

2. Participants

4 readers participated in this exchange.

Table 1 : List of the readers.

Name Country Institute
Alison Holmes UK England CEFAS
Jerome Huet France IFREMER
Karine Sévin France IFREMER
Romain Elleboode France IFREMER

3. Sampling collection

A total of 155 fish was sampled on board Frencleaesh vessels (Gwen-Drez and
Thalassa) during 2 international surveys :
123 fish from 24 October to 28 November 2010 froma@hel Ground Fish
Survey (CGFS)
32 fish from 05 to 20 January 2011 from InternagioBottom Trawl Survey
(IBTS)
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The length range of fish was between 17 and 74vaith, a mean-length at 46.99 cm
(Fig. 1).
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Figure 1 : Histograms of the samples

For each fish, theSagittae otoliths and few scales were used to compare e a
estimation between the both calcified pieces.

The scales are most probably the easiest structareemove. However, it is very
important to choose carefully the removal areardeoto avoid regenerated scales. For
seabass, the scales are removed under the pdutoeal area where regeneration is less
frequent and where few visible traces are lefttha future commercialisation of the
fish (Fig. 2; Mahéet al, 2009).

Figure 2 : Removal of scales under the pectorafrémoval area in red) for seabass
(images : IFREMER In Mahé et al., 2009

Among the sampled scales, the regenerated onessedesl in order to keep only the

readable scales which are the ones where thersuscagssion of rings starting from the
nucleus (Fig. 3).

—Ifrerner Report of the SeabasBi¢entrachus labraxOtolith and Scale Exchange Scheme 2011



i

Figure 3 : Difference between a regenerated séa)enhich does not enable all the growth
rings to be seen and a non regenerated scaleTtig)scales are from the same individual
(images : Jérome Huet, IFREMEmR;Mahé et al., 2000

For each otolith, 2 images of otolith section wesed in this exchange under reflected
and transmitted light.

4. Reading procedure

Date of birth is conventionally attributed to th& df January. Onannulusconsists 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 possjbidity ratings.
AQ?2 is an indication that the age data is suffittiereliable to be used
for stock assessment purposes but an improvemesqusred.

AQa3: Difficult to age with acceptable precision.
Age quality 3 (AQ3), will apply to approximatelyghowest 25 % of the
possible quality ratings. AQ3 is an indication ttliaere are serious
concerns about the reliability of the age data @ndé 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 agresiimgnodal age/total no. of
readers).

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

Age estimation of 155 fish was realised from ohdiand scales by 4 readers.

5.1. Precision !

The analyse presented the results of 8 readema@ing otoliths and 4 reading scales).
Mean precision of age estimate for individual fisére Coefficient of Variation (CV) of
13.1% and percent agreement to modal age of 54THA €). Among 155 fish, only 2
were read with 100% agreement (1.3%) and thus af@%o. There were variations in
precision of age estimate between individual fishh a CV ranging from 0O to 42.36%
and a percent agreement range from 25 to 100% @alAppendix 1 examined the
readings of individuals at each modal age and sumaththe number of otoliths read,
the precision CV, percentage agreement for bottifeal pieces.

Table 2 : Precision of readings from otoliths, frecales and from both calcified pieces.

Used calcified Number of Percentage of Agreement Cv Number of fish with
pieces readers (range) (range) 100% of agreement
Otolith 4 (g-%égf/o ) (0%52;/3/0 ) 10
Scale 4 (2?3?'1%0(/;%) (O:}??;/SA)) 14

Both 8 (2?&%@) (O:-Ljé:‘l%) 2

Precision of Age estimation from the otolith wasywelose to precision from the scale
with the same sampling and readers group.

! Precision is defined as the variability in the 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,).
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5.2. Relative bias (Accuracy) *2

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
or between a reader and the modal age estimatedectasted non-parametrically with

a one-sample Wilcoxon signed rank test (Tab. 3).

Table 3 : 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)) (yellow reader :
readings from otoliths ; grey reader : readingsfszales).

France KS-f England AHrance RE-{France JH-o|France KS|K England Al France RE | France JH
Feader 1 Reader 3 | Reader4 | Reader 5 | Reader 6 Feader 7 Reader 8
Reader 1
Reader 2 ¥ &
Reader 3 ¥ &
Reader 4 * ¥k —
Reader 5 — ¥ & ¥ &
Reader 6 * ¥k — — * &
Reader 7 & 3 & — e 3 £
Reader & * ¥k — — ¥ & — e
MODAL age | #* * [ — * & * & — ] wxx [ _

After the modal age of 10 years, the distributibnhe age reading differences between
MODAL age and observed age showed important difiegs from 2 to 10 years
(Appendix 1).

It should be noted that there were certainty o$ laiaong readings from otoliths (reader
1 to reader 4, Tab. 3) and from scales (reader fedder 8, Tab. 3) and modal age.
Moreover, for 2 readers, there are certainty of lmatween the readings from different
calcified pieces of the same fish (Readers 2-6fdBea3-7).

5.3. Age reading quality

Age reading quality was estimated by 2 readers. fHide 4 presented the image
number by the level of Age reading quality for eaehder and all readers by type of
calcified piece. 106 images (34%) of otoliths antl iBvages of scales (11%) were
classified in the level AQ3 corresponding to difficto age with acceptable precision.
Reasons of this problem were different whetherithi®lor scales are used. Reader 4 did
not read the otolith and so it was his first timewtork on the otolith. In contrary, all
readers noted than it was very difficult to estientiie age from only 1 image of scale
because it was not possible to obtain the samétyjoalthe whole surface of the scale.

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 modapianyéde a low estimate of relative bias compared
to absolute bias, when most readers have a sis@l&us bias in age reading (ICES, 2007).

*qi fremer
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Table 4 : Level of Age reading quality by readerd all readers according to the type of the
used calcified pieces (otolith or scale) of sealjpgsentrarchus labrak

level of Reader 2 Reader 4 Reader 6 Reader 8 Allreaders All readers

Quality (otolith) (otolith) (scale) (scale) (otolith) (scale)
AQ1 118 3 77 38 121 (39%) 115 (37%)
AQ2 32 50 60 100 82 (26%) 160 (52%)
AQ3 4 102 17 17 106 (34%) 34 (11%)

It was noted that on 4 readers, 2 used transmiiggd for the otoliths and 2 readers
used reflected light. There was no preferencedadype of light.
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6. Executive Summary

For seabasficentrarchus labrak Otolith and Scale Exchange Scheme 2011 was the
first exchange. A total of 155 fish from Easterrgiish Channel (ICES area : VIid) was
sampled on-board French research vessels (Gwen-Bnez Thalassa) during 2
international surveys (Channel Ground Fish Surveg mternational Bottom Trawl
Survey). The length range of the fish was betweéarid 74 cm, with a mean length at
46.99 cm. For each fish, ti&agittaeotoliths and few scales were used to compare the
age estimation between both calcified pieces.

4 readers were participated from UK England (1 eeadnd France (3 readers). Only
images were used during this exchange. There weesl by the readers that it was very
difficult to obtain an image of the scale with teme quality on its whole surface. On 4
readers, 2 readers used transmitted light for tbétlts and 2 readers used reflected
light. There was no preference to the type of light

The analyses did not show a high mean precisioagef estimate for individual fish
with Coefficient of Variation (CV) of 13.1% and pent agreement to modal age of
54.1%. Among 155 fish, only 2 were read with 100§teament (1.3%) and thus a CV
of 0% :

Age estimated to 5 years by all readers from théesand from the otoliths. Seabass
was sampled 28 January 2011 in the Eastern Enghsimnel (VIId) during the
International Bottom Trawl Survey. This is a mal€38 cm TL.
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Age estimated to 5 years by all readers from théesand from the otoliths. Seabass
was sampled 28 January 2011 in the Eastern Enghsimnel (VIIid) during the
International Bottom Trawl Survey. This is a mafetd cm TL.

During this exchange, 2 different calcified piedesolith and scale) from the same
sampling were analysed. The results showed the pagossion of age estimation from
the otolith (percent agreement = 60.1 ; CV = 12)he scale (percent agreement
62.3 ; CV = 12). However, this exchange showed thatage estimation from the
otoliths was different than this from the scales.
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Appendix1 : Details results of Seabass from ICES Viid

8. Appendix 1 : Details results of Seabass from

ICES ViIId

The number of age readings,
the coefficient of variation

(CV), the percentage of
agreement and the
RELATIVE bias are presented
by MODAL age for each age
reader and for all readers
combined. A weighted mean
CV and a weighted mean
percent agreement are given
by reader and all readers
combined. The CV's by

MODAL age for each

individual age reader and all
readers combined indicate the
precision in age reading by
MODAL age. The weighted

mean CV's over all MODAL

age groups combined indicate
the precision in age reading by
reader and for all age readers
combined.

7 60%
8 1%
9 86%
10 88%
1 50%
12 40%
13 100%
14 0%
15 0%
16 100%

42%
68%
3%
25%
33%
40%
0%
100%
50%
0%

75%
61%
38%
13%
67%
60%
67%
0%
50%
100%

58%
46%
29%
38%
100%
20%
100%
0%
100%
100%

35%
57%
69%
50%
50%
20%
67%
100%
0%
0%

35%
75%
25%
25%
17%
80%
33%
100%
50%
0%

0%

13

70% 54%
61% 61%
3% 44%
50% 38%
50% 50%
20% 35%
0% 54%
0% 38%
50% 38%
0% 38%

Weighted mean | 037 | 56.77% | 49.01% | 59.09% | 56.49% | 46.75% | 51.62% | 53.25% | 54.55% 54.20%
RANKING] 3 | 7 | 1 | 4 | 8 | =2 | & | 5 |°%=n

RELATIVE BIAS
MODALFrance KS- England Attrance RE-|France JH-o|France KS K England A| France RE | France JH
age | Reader1| Reader? | Reader3 | Reader4 | Reader5 | Reader6 | Reader7 | Reader8 ALL
0 - B B 5 - B , - 5
1 + - = = = = E = -
3 1 0 0 0 1 0 0 0 0
4 i 1 1] 0 1 0 0 0 0
5 0 0 1] 0 0 0 0 0 0
6 ] 1 ] 0 1 0 0 0 0
7 0 1 0 0 1 0 0 0 0
8 1] 1 a 0 1 0 -1 0 0
9 0 1 1] 0 0 0 -1 0 0
10 ] 1 -1 0 0 0 -1 0 0
" -1 1 -1 0 -1 -1 -2 0 0
12 -1 2 -1 -1 -2 0 -3 -3 -1
13 1] 1 -1 0 0 0 0 0 0
14 -3 0 1 # 0 0 2 -2 -1
15 0 1 -1 0 -3 -1 -2 -1 -1
16 1] 1 1] 0 5 -7 -5 5 -3
17 - - - - - - - - -
Weighted mean | 0-37 0.21 0.72 .16 0.25 0.32 0.1 0.44 0.21 0.04
RANKING 3 7 1 4 8 2 6 5 B
Overall ranking

France KS-« England A-rance RE-iFrance JH-o France KSK England A France RE | France JH

Reader 1 Reader2 Reader3 Reader4 Reader5 Readerf Reader7 | Reader8
Ranking Coefficient of Variation 1 8 1 B 2 5 3 4
Ranking Percentage Agreement 3 ‘ 7 ‘ 1 ‘ 4 ‘ 8 ‘ 2 ‘ 6 5
Ranking Relative bias | 7 & 7 4 8 1 2 | 6 5
OVERALL RANKING 1 2 4 ¥ 2 6 4
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Appendix1 : Details results of Seabass from ICES Viid 14 |

In the age bias plots below the mean age recorfle@lstdev of each age reader and all
readers combined are plotted against the MODAL dgee 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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Appendix1 : Details results of Seabass from ICES Viid 15 |

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 tdeagent. CV is therefore a better
index for the precision in age reading. Problemsage reading are indicated by
relatively high CV's at age.

STDEV ‘ O STDEV  ---A-- Agreement (%) —¢—CV (%) Agreement & CV
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T 20%
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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 cosgrato MODAL age. The achieved
precision in age reading by MODAL age group isvemdy 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 REUXIE bias occurs.
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