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INTRODUCTION 

Age and grbwth studies are indispensable for apprehending the 

sequencial development of the 'organism in-the ontogenesis and the 

processea taking - place in'the popUlaticia. The'data on the age composi-

of the catches and Mean Weight by age are used as the input para-

meters in'the 	Many efforts have been made by the scientists 

in order to work out a - Yalid meihbd of age and growth parameter de- 
, 

terminatdon for reliable forecasting the stock and catch sizes and 

the TAC. 

To' reach a Common viewpoints On this question, the meetings of 
the Working Groups of eiPerta 'from the USA, Canada, USSR and Cuba 

were held within the fraMeWork of the NAPO Scientific Council in 1977 
. 	. 

and 1978. As a result of dfscuasions at those meetings, it was agreed 

that two Methods were equal of worth, and the use of both methods 
• 	_ 	- 

was approved (Grinkov, ?). iiOwe4er till novi the inconsistencies in 

estimating the age And . grOwth "Parameterth persist in some 'aspects, 

namely, age composition of 'the dathes; rate ̀ of linear and weight 

grewth and stock size and"TAC'dasesament. 

In this paper these inconsistencies are considered once again, 

and an attempt is made 'to elubidate the reasons causing them. We 

believe.'that this'question has to be dealt with until ultimate solu-

tion is reached. 

RESULTS 

1. -Age CoMpositiOn. Table contains the data on the age composi- 



tion of the catches (%) presented by the Canadian (A) and Soviet (B) 

sides. 

The Canadian estimates for the catch at age are greater for age 

groups 1 and 2, the Canadian and Soviet estimates for age group 3 

are comparatively equal, and the Soviet estimates for age group 4 

and older fish exceed the Canadian ones. 

Hant (1987) also reported such data for 1980 - 1985, and derived 

the coefficients of the ratio of the Canadian and Soviet estimates of 

the age composition of the catches by dividing the Canadian estimate 

for age groups 1-9 by the Soviet estimate. The resultant coefficients 

for age groups 1-5 were 2.09, 1.24, 1,05, 0.68 and 0.82, respectively. 

It is evident that the ratio coefficients above 1.0 are 

indicative of greater Canadian estimates while those below 1.0 show 

greater Soviet estimates for each age group. 

According to Hant, the ageing technique does not play a signifi-

cant role in inconsistency of estimates. After the example of 1984, 

he stated that according to the Canadian data, the individuals of 

the 1983 year class at age 1 constituted 23% of the catches, and in 

the Soviet data that estimate amounted to only 5%. If a part of the 

stock estimated by the Canadian side as age group 1 were considered 

by the Soviet part to be age group 2 specimens, the Soviet estimate 

for age group 2 was expected to be greater. However in fact we had 

actually similar estimates for the specimens at the age of 2 (9.4 

and 10.1, respectively). It is hardly probable that the youngs 

of the year were aged by the expert older than 2 years old. Unlike 

hant, we beleive that a part of the age group 1 may be related to 

age group 2, and a part of age group 2 - to age group 3, etc. The 

pelagic zone on the otoliths is not always distinct. 

Within the framework of the program on the exchange of the 

silver hake otoliths between the USSR and Canada, the age reading 

coincided in 85% of cases,in 14% of cases the Soviet estimates 

were 1-2 years greater compared with the Canadian estimates, and 

only in 1% of cases the Soviet estimates were lower (Senina, Stulo-

va, 1986). 

It is worth noting that since 1977, i.e. after the meetings 

of the NAFO Scientific Council, the proportion of age groups 1 and 



2 has considerably decreased in the Canadian data, and the propor-

tion of age groups 3, 4 and 5 has markedly increased so that the 

age composition pattern has become almost similar to that of the 

Soviet side (fig. la, b, c, d, e). 

A question arises why the age composition of the catches chang-

ed just in the years that followed the NAPO meetings. It is true 

that since 1977 the silver hake fishery has been conducted in the 

area open for the fishery, but it is hardly probable that consider-

able changes might have taken place in the age structure of the 

catches as no such tendency had been observed in the Soviet data, 

and the silver hake fishery carried out by the Soviet side has been 

quite intensive. 

2.  Rate of weight growth. On the Soviet side, the , mean weight 

by age was reported by Noskov (1985) (1984 data), Rikhter (1988) 

(1977-1986  data) and Ngujen Fuong (1989) (same data for 1978-1986 

but classified by sex) (table 2). 

On the Canadian side, the mean weight by age was reported by 

Clay (1980) (1970-1979 data), Clay and Beanlands (1980) (1958-1979 

data). However some estimates of the two authors are inconsistent. 

They differ for one and the same year and age, so we present all 

the tables to ensure easy comparison. 

The data from table 3 are quite doubtful: the difference 

between the estimates of fish weight by year at the same age is 

too great. For example, at age 1 the estimates ranged from 0.040 kg 

in 1971 to 0.81 kg in 1963; at age 7 from 0.226 kg in 1960 to 1.333 

kg in 1975; at age 8 from 0.301 kg in 1959 to 1.263 kg in 1972; at 

age 9 from 0.284 kg in 1959 to 1.635 kg in 1975; at age 10 from 

0.149 kg in 1959, 1962 and 1968 to 1.726 kg in 1973. 

In many cases, the mean weight of older age groups was lower 

than that of the younger age groups. This can be observed in years 

1959, 1962, 1965, 1968, 1971, 1972, 1975, 1976 and 1978. 

Thus the tables do not give a clear idea of the mean weight 

by age. 

Waldron, Panning and the other authors reported several times 

on the mean weight of the silver hake by age. We will analyse only 

the recent publications as the data are practically similar for 

different periods (except the 1982 report on the 1984 data) (table 4). 



Like in. Clay ( ? ), the data reported by these authors also 

lack consistency in some cases though the fluctuations of the mean 

weight by year are Sailer. 

The diagram of the mean weight growth by age is shown in fig.2. 

The Soviet data (Ngujen Fuong, 1989) are represented by the mean 

long-term estimates for 1971-1986, and the Canadian data (Waldron 

and Sinclair, 1983) for 1970-1982. Tendencies of weight growth are 

almost the same in the Soviet and Canadian data, however, the 

Canadian estimates are mostly greater. 

It may mean that when ageing the silver hake, the Canadian 

acientists attribute a number of specimens of each age group to a 

lower age class. 

Though a series of the longterm data is long enough the 

Canadian scientists may be pressed for the data on older age groups 

as the increase of the mean weight estimates does not seem to be 

logical. 

3. Dynamics of mean weight index by year. Fig.3 (a,b) shows 

the diagrams of the index dynamics from the data of the Soviet 

(Ngyjen Fuong, 1989) and Canadian scientists (Waldron et al., 1988). 

Compared to our data, the fluctuation of this index by year 

is obviously greater in Waldron. 

The weight by age is one of the morphological indices for any 

species and changes - depending on environmental conditions (mainly 

depending on food base) or on appearance of subgenera having their 

own morphological characteristics. None of these factors might 

have influenced this index, especially since 1977-1978. 

4. Biomass. The biomass estimates by age cannot be correct if 

the estimates of mean weight by age are wrong. This opinion has 

been expressed by the Canadian authors. For example, Clay and 

Beanlands (1980) stated that some inconsistencies existed between 

the actual and calculated cathes which probably had been caused 

by an error in mean weight by age estimates (incorrect data collec-

tion) and misrepresentation of the catch statistics. 

Also Hant (1987),presenting his table "Catch sizes by age 

group, % II based on the Canadian and Soviet sources of age determina-

tion in 1985,wrote that the differences between catch statistics 

(between the actual and calculated data) by age group ( % ) based 



on the Soviet age determinations are minimum and are indicative of 

the situation when the catch in pieces by size group was estimated 

using the mean weight values in a sample and not the size-weight 

ratios. The differences between the catch statistics by age group (%) 

based on the Canadian age determinations are more significant. 

Indeed,compared to the size-weight ratios, the mean weight 

estimates (massive measurements) is a better tool to determine 

the catch in pieces. Firstly, it is a direct method which prevents 

from introduction of casual errors and secondly, when constructing 

the size-weight ratio,the Canadian scientists proceed from the data 

collected in a single cruise carried out in July with the limited 

number of specimens at hand. 

Conclusion 

In the studies of the Scotian silver hake age and growth some 

inconsistencies in age determination by different scientists, and 

hence in age composition of the catches, have been observed. Unlike 

the Soviet scientists, the Canadian experts attribute a part of 

specimens of each age group to a younger age group. The Canadian 

scientists use the size-weight ratio to estimate mean weights by 

age, which often leads to incorrect estimates especially when the 

number of specimens is not adequate for such a procedure. This has 

caused a difference between the Canadian and Soviet stock size and 

TAC assessment. 

When this paper was written,we received a new Canadian paper 

(Waldron,.Bourbonnais and Showell, 1989) containing a great deal 

of reconstruction and new data: 

- Age composition data: the proportion of age group I still 

more reduced; modal group is represented by age group 3. 

Thus the picture of age composition of the catches has become 

closer to that in the Soviet scientists. 

- Mean weight estimates by age: a difference remained large 

between the years; mean body weight is mainly small in the 

fish at the age of 9. A question arises: what is the age 

of the hake having, for example, the weight of 1500 g ? 

We continue to study the recent paper and will try to find 

the cause of differences. 
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Fig.1.Change of age composition of catches by year. 

A,B,C,D,E correspond to ages 1,2,3,4 and 5. 

1.Soviet data 

2.Canadian data 
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A.Soviet data 

B.Canadian data 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13

