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Introduction 

ANNUAL MEETING - JDNE 1978 

Report of Silver Hake Ageing Workshop 
Dartmouth, Nova Scotia, Canada. 28-31 March 1978 

ICNAF Sum. Doc. 78/VI/IO 

In the report of the previous meeting (Summ. Doc. 77/VI/13) 

participants recommended a workshop be held in the spring of 1978 

to consider planned research and to continue discussion of otolith 

interpreta1;:ione. Mr. J. Htmt (Canada) was asked to co-ordinate the 

1978 workshop and ICNAF member countries, as well as the USA, were 

notified through Circular Letters 78/11 & 14 that the meeting would 

be held March 28-31, 1978 at the Fisheries and Environment, Marine 

Fish Division Headquarters in Dartmouth, Nova Scotia, Canada. 

Participants 

Mr. Y. Grinkov 
Atlantic Research Institute of Marine Fisheries 
(Atlant NIRO) 
5 Dmitry Danskoy Street 
Kaliningrad, USSR 

Mr. J. HWlt 
Department of Fisheries and Environment 
Marine Fish Division 
Biological Station, St. Andrews, N.B. 
canada 

Mr. A. Mari 
Centro de Investigaciones Pesqueras 
Calle 26 y Ave la. Miramar 
Ciudad de la Haban.a, CUba 

Mr. F. Nichy 
Northeast Fisheries Centre 
National Marine Fisheries Service 
Woodis Hole, Mass 
USA, 02543 

Mr. R. Dominquez-Rodriquez 
Flota Cubana de Pesca 
Desamparado esq a Mercado 
Habana Vieja 
Ciudad de la Habana, CUba 
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Objectives 

Previous workshops have reduced or resolved differences 

and problems in intezpreting silver hake otoliths which might be 

attributed to bias or teclmique and have afforded an opportunity 

for age readers to discuss estimated of silver hake age. Recommen

dations and conclusions presented in Summ. Doc. 77/VI/13 were considered 

to reflect progress to date. It was the intent of this workshop to 

continue comparative reading of otoliths, to idp.ntify sources of 

difference, to review new research and to recommend specific studies 

related to ageing problems which would not be resolved by otolith inter

pretation. 

Results 

several otolith samples., including one circulated prior to 

the meeting, were available for participants to examine. Age readers 

from CUba had not aged silver hake prior to the workshop and it was 

agreed that their estimated of age be included in oomparison table but 

not considered in dete~ning overall agreement. 

An exchange sample of 50 otoliths and sections collected 

in Division 4W was circulated to the USA and USSR prior to the workshop. 

Unfortunately, otoliths were not available for discussion but photographs 

were examined to consider differing interpretations. The sample 

consisted of both spring- and fall-caught fish and ages are summar-

ized in Table 1 by country. Readers agreed on 36 of 46 otoliths (76%) 

and of the remaining 10 only one reader was at variance with the 

others. In most cases this disagreement was attributed to interpre

tation of weak hyaline zones and was apparently random. Since otoliths 

1IrIJere not available and photographs did not provide sufficient reso

lution, differences could not be discussed in detail and further agree

ment was not possible. 

The second sample was provided by the USSR and consisted of 

48 otoliths collected in October 1977 fran Division 4W and stored in 

glycerine. Prior to discussion, agreement on 42 ages by all readers 

(88%) was aaheived and of the remaining 6 differences,S were resolved 

by discussion. Participants noted that·the otoliths were very clear 
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and that differences appeared to be randcm variation in the classi

fication of weak hyaline zones. Sections were not available but the 

internal structure, pelagic zones and subsequent hyaline zones were 

generally easy to distinguish. 

The third sample of 56 otoliths and sections was collected 

by the USA in SA 5 and 4 in April and May of 1976 fran research cruise 

data. Agreement was signit'icantly poorer in this sample (64%) but 

readers noted that the source of difference could be attributed to 

several sources. First, the interpretation of weak hyaline zones and 

second, possible variation in the size and location of the first and 

second annulus. The former was considered to be randcm and could be 

resolved by discussion. However, early growth was assessed to be more 

basic to ageing problems and required sUbjective interpretation by 

readers based on possible early or late spawning, environmental stress 

and other factors. Lack of conclusive data on these factors restricted 

agreement and was identified as the main limitation of interpretation. 

In general, the section and whole otcH th provided the same picture 

of growth but in some cases they were in conflict, with the section 

giving more detail of early growth. This detail did not facilitate 

assigning an age from either the whole otolith or section but it was 

considered an advantage to have both for the purpose of discussion. 

The last sample consisted of 50 otoliths collected DY canada from 

commercial catches in Division 4W in May and September 1977. Otoliths 

had been stored dry and placed in glycerine about three weeks prior to 

examination. Readers noted that the center of the otoliths was gener-

ally opaque and could not be considered equivalent to glycerine-stored 

samples which demonstrates the need for properly prepared samples to 

facilitate discussion. In many cases it was necessa:cy to infer the 

location of the first annulus as well as early growth. Differing esti

mates of age were attributed to classification of weak hyaline zones, 

size and location of the first annulus and the probable occurence of 

a strong spring check in May which might be considered an annulus. 

Resolution of different opinions about early growth was not possible 

in many otoliths because of the opaque center and lack of data on 

possible variation. 
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Of the 192 otoliths examined by readers from Canada, USA and 

USSR, agreement was reached on 140 (73%) and at least two readers 

agreed on 190 of the samples. Differences were generally plus or 

minus one year (56% and 44%, respectively) and there was not any 

apparent bias by any reader. As in previous exchanges, estimates of 

3(4) and 4(3) were considered equivalent when determining level of 

agreement. 

In general, samples from SA 4 were considered easier to 

intezpret when compared to SA 5 and these otoliths tended to exhibit 

more uniform growth patterns when related to season and edge type. 

Readers from CUba agreed on many of the otoliths and acknowledged 

that instruction and participation is discussion were prerequisite for 

establishing ability to age silver hake. 

Conclusions 

Participants agreed that improvement in initial reading of 

otoliths was apparent and that many differences could be resolved through 

discussion. Conclusions of previous workshops were considered valid, 

particularly with respect to geographic variation in early growth and 

techniques of viewing otoll ths. 

Sources of different estimates of age were attributed to 

two basically different causes. Classification of weak hyaline Zales 

was considered an inherent problem in ageing any species and can 

account for a 10-15% variance both between and within readers. This 

type of difference appears to be random and it is doubtful that !Jrprove

ment beyond 10% could be achieved. Readers concluded that agreement 

at this level was within the limits of otolith intezpretation and that 

it could be maintained at an acceptable level. 

The second source of disagreement was more unique to silver 

hake and concerned early gzrowth and probable size at age one or two. 

While it was recognized that geographic area is a factor in determining 

early growth, the potential for individual slOW' or fast growth within 

anas cannot be discounted. Readers tended to anticipate a pattern 

of early growth by area and frequently found it difficult to adjust 

when ageing fish from other areas with which they wer9 not familiar. 
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Consequently, a bias for expecting either slow or fast early growth 

can develop which is reflected in estimates of age. Discussion of 

individual otoliths suggests that interpretation based on opposing con

ditions of early growth can be equally valid when large or small pe-

lagic zones, check zones and a large or small first annulus are considered. 

It was felt that such differences could not be removed without sup-

porting evidence with regard to spawning and growing season as well as 

unbiased length frequency data for small (<20 an) fish. These data 

would allow readers to be more confident in estimating early growth 

and annulIi from otolith patterns and would provide more accurate 

estimates of range in size at age one and two by area. 

All participants agreed that the workshop had been beneficial 

in allowing them to express opinions, discuss differences and offer 

suggestions for improving estimates of age in silver hake. However, 

at this time it appears unlikely that further workshops could irrprove 

agreement but that a continuing exchange of otoliths would be adequate 

to mcnitor changes or developing bias by inm vi-duals. 

Recommendations 

1. An exchange of otoliths between readers should be continued. A 

sample of up to 50 otoliths and sections, if possible, including 

all available data (Length, sex, maturity, date, location and 

method of capture, etc.) would comprise an adequate sample. The 

USA will start the first exchange and other participants will 

send samples as soon as possible. Interpretations should follow 

guidelines of Summ. Doc. 77/VI/13 and be returned to the individual 

from which the sample originates - only otoliths and relevant data 

should be forwarded to the next reader. Couparison tables will be 

distributed when all readers have coupleted a sample and other 

countries wishing to particiapte should notify both the Ia;AF 

Secretariate and Mr. J. Hunt of their intent. 

2. Specific studies to determine the duration of silver hake spawning 

within geographic areas should be iniitated to provide estimates 

of the range of grcJtling season in the first year of silver hake. 

3. Unbiased estimates of length frequency distributions of small 

«20 em) silver hake by area and narrow time intervals are required 
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to give estimates of modal length and growth. Ability to sample 

lengths less than 10 em is the roost important aspect of the required 

data. 

4. Other age validation studies such as otolith-scale-vertebrae comparisons 

have been started and should be reported as Boon as possible. 

5. Theoritical supporting studies to establish metabolic rates and 

other factors effecting the early growth potential of silver 

hake would be beneficial. 
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