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Introduction 

ICNAF Res.Doc.73!94 

The history of the mobile winter herring fishery on the 
presently defined Banquereau stock (ICNAF subdivisions 4Vn, 4Vs, 
and 4Wa) is quite brief, with data on catch levels, length frequencies 
and biological samples being unavailable prior to the 1968-69 season. 
Canada, however, has a long history of a relatively small fixed gear 
summer herring fishery in ICNAF subdivisions 4Vn and 4Wa, but prior to 
the intense mobile winter fishery only catch statistics were gathered. 

Very little is known about the Banquereau herring stock 
regarding the population size, migration patterns and spawning grounds, 
nor are we sure of the geographical extent of this stock in Divisions 
4V and 4W. The possibility that the 4Wa and 4Vn fisheries are not part 
of the Banquereau stock cannot be eliminated, although Hodder and 
Parsons (1971) have suggested that the Banquereau-Canso Bank-Chedabucto 
Bay herring are a single stock complex. 

The present paper is a preliminary report on the status 
and trend of the fishery in subdivisions 4Vn, 4Vs and 4Wa with emphasis 
being given to length and age compositions obtained from catches of the' 
Canadian mobile fishery. Since this fishery extends over the fall­
winter season (mainly November to March) the data were combined for 
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the yearly intervals from April 1 to March 31 as recommended by 
Winters (1972). This breakdown thus includes the data from the 
summer fixed gear and the subsequent mobile fleet fishing seasons. 

Materials and Methods 

Catch information for subdivisions 4Vn and 4Vs were taken 
from ICNAF Statistical Bulletins for the years 1963-71 and from 
unpublished data on file with the ICNAF Secretariat for 1972. Foreign 
catch statistics for 1972 in subdivisions 4Vn and 4Vs are preliminary 
as are those for the 1971-72 fishing season. 

The Canadian fixed gear catches in subdivision 4Wa were 
obtained from landing records in the associated Canadian Fisheries 
Districts. Canadian mobile fleet monthly and total catch statistics 
for 1972 and 1973 were obtained from the Canadian Fisheries Information 
Branch. 

Biological data from the two'ICNAF subdivisions 4Wa and 4Vn 
were collected over the period 1969-73 from mobile and fixed gear 
fisheries. Samples for length at age studies consisted of 100 fish 
selected, randomly in 1969-72 and length stratified in 1973, from landed 
catches and subsequently frozen prior to laboratory analysis of various 
parameters including length, weight, otolith age, sex, maturity, conditio" 
and meristics. Length frequencies of 100-1000 randomly selected fish 
were determined either on board vessels or at local processing plants 
and all lengths were rounded to the next lower centimeter. 

Length frequencies including lengths from biological sampl."B 
were weighted with respect to sample size and type of gear. Each 
sample was first expressed as a percentage and then combined by gear typ" 
for each fishing season to give an average percent distribution of length 
for each gear. The contribution of each gear type to the total sample$ 
for a season was expressed as a fraction and this fraction was then 
applied to the averages for each gear. The sum of these partial averagee 
was considered the weighted length frequency distribution for the season. 
It was assumed that any gear selectivity or sample bias was thus minimized 
and that this weighted total length frequency was the best approximati.o" 
to the catch length frequency. 

Ages from biological samples estimated from otoliths were 
expressed as a year class as defined by Hunt et al (1973). The use 
of year class was necessitated by the duration of the fishing season 
which extends over the presently used January 1st artificial birthdate. 
Year classes from 1960 to 1971 have been recorded for each of the four 
fishing seasons and any earlier year classes (1959, 1958 etc.) were 
added to the 1960 total. 
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Age-length keys from biological samples were determined 
and then summed for each fishing season. Keys for the weighted 
total length frequency were calculated by applying the proportion 
of each year class at each length group in the biological samples 
to the total fish represented in the weighted sample. The mean 
length at age and year class composition were then calculated from 
this weighted age-length key. The mean length of the total sample 
was also calculated as was the mean age, expressed as a year class. 

For subdivisions 4Vs, where Canadian data is lacking, 
length frequencies recorded by Federal Republic of Gernamy (1968-69) 
and U.S.S.R. (1969-70 and 1970-71) in ICNAF Sampling Yearbooks were 
used. Cursory examination suggests that the data used was 
representative of the catch for each year. 

Results and Discussion 

Catch Information 

The herring fishery in subdivisions 4V and 4Wa has consisted 
of Canadian fixed gear effort in 4Vn and 4Wa, and an International 
mobile fishery, of which the non-Canadian component operates mainly 
in 4Vn and 4Vs. The Canadian Maritime mobile fleet has concentrated its 
effort on the more inshore areas (Fig. 1) although with the expansion 
of the fishery more effort has been directed towards areas such as 
Canso Bank; little or no Canadian effort has been exerted in 4Vs. 

The fixed gear and mobile fisheries operate at different 
times of the year as shown in Figure 2 and Tables 1, 2 and 3. The 
fixed gear fishery is relatively small, takes place from April to October 
with peak catches in June and July, and takes less than 1500 tons 
yearly. The mobile fishery extends from October to May with peak catches 
occurring in December and January. 

Prior to 1968 over 90% of the herring catch was taken by 
fixed gear (see Table 4). The small Canadian mobile fleet operated 
only in4Vn and took less than 100 metric tons yearly. No foreign 
effort was recorded in the three subdivisions. 

In the winter of 1968 a large mobile fishery developed in 
all three subdivisions, with an associated decrease in the fixed gear 
catch (Tables 1 and 3). Since the mobile fishery is a winter fishery, 
the catch statistics were considered in terms of the fishing season 
rather than yearly catch, in order to avoid distortion of the catch 
trend of the fishery. As shown in Figures 3 and 4 and Table 4, 
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the Canadian mobile fishery in 4Vn develops more rapidly when 
analysed by fishing season and does not taper off in 1972 as the 
annual analysis would suggest. Also in both 4Vs and 4Wa peak 
catches differed by a year depending on which analysis was used. 

In the 1968-69 fishing season herring catches of over 
11,500 and 70,900 metric tons were taken by the foreign mobile 
fleet in 4Vn and 4Vs respectively (Table 4). In both areas the 
foreign catch decreased slightly the following year, then essentially 
collapsed in the 1970-71 fishing season. It is not known whether 
these decreases were due to a lack of fish or decreas~'d effort. The 
Cana1t.tan--mebU,e fUh!!.J:)' developed more slowly in 4Vn, but has 

----~----_C.On.tinued_ to expand (Fig:3r; 'taking almost ,17,000 metric tons during 
the 1972-j3"fishings'eaon-;---~----____ ' .. 

-.--~-.---

The Canadian mobile fishery began (Table 4) a year earlier 
in Chedabucto Bay itself (4Wa), and reached a maximum catch of 
over 54,000 metric tons in the 1970-71 fishing season. The catch 
subsequently declined to about 5000 metric tons during the 1972-73 
season. Normally a large proportion of the 4Wa catch is taken between 
January and March (Fig. 2). Although no analysis of effort is available, 
severe ice conditions which occurred in subdivision 4Wa during the latter 
part of the 1971-72 and 1972-73 fishing seasons restricted fishing 
operations considerably. 

Considering the fishery on the presently designated 
Banquereau stock (Fig. 5), a maximum catch of over 108,000 metric tons 
was taken during the first concentrated effort by the mobile fishery 
in the 1968-69 season, of which the Canadian mobile catch was about 
25,500 metric tons. Since then the foreign catch has drastically 
declined; the Canadian mobile catch increased to a maximum of 59,000 
metric tons during the 1970-71 season and has since declined. 

Biological Data 

Since length frequencies from the two subdivisions appeared 
to be discontinuous, data from 4Wa and 4Vn have been treated separately, 
although no inference as to stock distribution was intended. Considering 
subdivision 4Wa first (Tables 5-8 and Fig. 5), it is apparent that 
smaller (16-24 cm) fish are well represented in both length frequencies 
and biological samples. Mean length of the total sample for each year 
ranged from 24.36 cm to 28.32 cm with a four year average of 25.16 cm, 
although the distribution of lengths showed considerable variation from 
year to year. Obvious shifts in 1970-71 to smaller fish (17 cm range), 
possibly due to strong 1969 and 1968 year classes (as 2 and 3 year olds) , 
occurred and in 1971-72 to larger (22.26 cm range), possibly due to a 
strong 1968 year class (as 4 year olds). As an index to fish size, the 
percentage of lengths equal to or less than nine inches (22.9 cm) varied 
from 14-57% of the total. 
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Year class composition (Fig. 5) showed considerable 
fluctuation over the four year period and, with the exception of the 
1966 year class, little consistent trend in .. year class strength 
is apparent. For example, the 1969 year class was well 'represented 
in the 1970-71 fishery (25.6%), relatively weak in the 1971-72 fishery 
(11.0%) and strong again in the 1972-73 fishery (31.9%). Inadequate 
sampling of the fishery may produce some of this variation but it may 
also be the result of concentration of effort on different size 
categories as availability and abundance changes. In any event it is 
obvious that the 4Wa fishery has been dependant on relatively small 
fish for a large part of the catch and consequently exerts substantial 
fishing mortality on year classes at an early point in their life 
history. 

In subdivision 4Vn (Tables 9-11 and Fig. 6) biological and 
length frequency samples indicate a group of relatively larger and older 
fish. Mean length of the total sample for each season ranged from 30.92 cm 
to 33.67 cm with a three year average of 31.88 cm. Length distribution 
(Fig. 6) was not consistent for the three seasons, although in all cases 
more than 90% of the lengths were greater than nine inches (22.9 cm). 
In 1972-73 a definite shift to smaller fish (20~28 cm) was apparent with 
at least 10% of the total less than 9 inches as opposed to less than 3% for 
the other two years. 

Year class composition (Fig. 6) appeared to be fairly consistent 
in terms of year class trends although the degree of error in ageing older 
fish should be considered. The influx of the 1970, 1969 and 1968 year classes 
to the fishery in 1972-73 may indicate a change in the nature of catches 
although the contribution of large fish continues to be significant. 

Generally speaking, it would seem apparent that the two 
subdivisions (4Vn and 4Wa) differ in year class composition and fish 
size. Comparison of length frequencies of the Canadian fishery in 4Vn 
and 4Wa with those of foreign countries (Fig. 7) suggests a more obvious 
relationship between 4Vs and 4Vn rather than between 4Wa and 4V, although 
Hodder and Parsons (1971), suggest that herring move from Chedabucto Bay 
to Banquereau as they increase in size. However, the relation of catches 
from the three areas in terms of stock identity cannot at present be 
resolved and awaits a more detailed study of biological and effort data. 
Such a study, using this report as a basis for further research, will be 
carried out in the near future. 
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Fig. 1. The areas of operation of the Canadian 
Maritime mobile fleet are represented by 
the shaded portions 'of ICNAF subdivisions 
4Vn and 4Wa. 
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Fig. 2. The average monthly herring catch from 1963-71 
are presented for ICNAF subdivisions 4Vn and 4Vs 
and from 1963-72 for 4Wa. The data in subdivisions 
4Vn and 4Wa are divided into two discrete intervals 
since in 1968 and 1969 respectively the fishery 
changed from a predominately fixed gear to a mobile 
fishery. The fisherr in 4Vs is strictly mobile and 
commenced in 1968. 
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Herring Catches - ICNAF Subdivisions 4Vn, 4Vs, 4W(l 

120 
en 
c:: 
0 
I-

U 
..... 

80 -II> 
:2 -0 

en 
.", 

40 c:: 
g 
en 
::> 
0 
.c 
l-

0 

(Banquereau Stock) 

Yearly . • /I 
II 

Foreign I , , , 
I , 

' , , ' 
: ~ Canadian 

, ?\ , , 
I , , , 
I , 
I , I _. 1 '. . I '. 

I , 
I \ 

I • 
I ......... 

1964 '66 '68 '70 '72 

Fishing Season 

Foreign i', 
I '. 
I , 
I , 

: f\~' Canadian 
I " 
I 
I 

: ~ \ 
Y
: ._. ~ . 
, I 

, """'. 

1964 '66 '68 '70 '72 

Fig. 4. Herring catches by year and fishing season are 
presented for the foreign and Canadian mobile 
fishery during the period 1963-72 for the 
Banquereau stock. 

ell 



- 11 -

12 
1969 - '70 

N' 6933 8 

4 

0 

~ 

24 1970- '71 -8~ ., 
N· 8218 

C 

2 12 
.;;; 
0 
Co 

E 
0 

<-> .. .. 1971 -'72 0 
u 

No5379 
~ ., 12 >-

0 

24 1972 - '73 
N' 1864 

Year Class 

Fig. 5. Year class composition and length 
frequencies for 1969-73 in subdivision 4Wa. 

C 12 

~ 
CT ., 
~ 

4'" 

~ -ogo ., 
--' 

-c ., 
~ ., 

<>. 
4 

4 



r--"" 

co 

~ 
"iii 
o 
<>-
E 
0 
'-' 

'" '" 0 

U 

~ .. 
>-

Fig. 6. 

Year Class 

- 12 -

1970- '71 
N' 2063 

1971 - '72 

Nc l416 

1972 - '73 
N' 4751 

4 

0 

2 

12 

Length (em) 

Year class composition and length 
frequencies for 1970-73 in subdivision 4Vn • 

• 
C 13 

>-
u 
co .. 
'" c.-.. 
~ 

-'" -'" co .. 
..J 

C .. 
~ .. 

11. 



- 13 -

.--- - -~--------- I 

>-... 
c 
cu 
~ 

cr 
cu ... 

LL. 

.c -"" C 
II> 

...J 

-C 
II> ... ... 
II> 

a.. 

0 

0 

10 

ICNAF 

Fi sh ing Season 
1968 - '69 

1969 -'70 

1970 - '71 

20 24 

Subdivision 4 Vs 

N= 4000 
Germany (F. R.) 

N= 3000 
U.S.S.R . 

N= 3000 
U.S.S.R. 

28 32 36 40 
Length (em) 

Fig. 7. Representstive length frequencies of the 
foreign catch in subdivision 4Vs are 
presented for the period 1968-71. 

C 14 

I 



1 

• , 
• 
• 
• 

10 

11 

11 

1 

2 , , 
, 
• , 
• • 

10 

11 

" 

- 14 -

TABLE 1. Monthly herring catch (metric tons) in ICNAF subdivisions 
4Vn for the years 1963-72. Total catch (T) and Canadian 
mobile (M) and fixed gear (F) catches are shown separately. 
The 1972 total catch values are provisionary. 

196' 196' "" .... , • , , • • , • , , 

237 237 109 109 " " 21 21 29 
146 146 25O 250 " .. 45 " III .. .. II 12 120 29 " " 30 17 170 

12 12 17 .. lO 12 10 10 

" " 12 

'" " ... Ul '" '" 29 '62 14' .. .. III 

--~--- -
1968 1969 \,,70 1971 , • , • , , • , 

136 1]' )2"b 1&31 1607 1569 1897 

687 68' 1624 If,2~ llloll 1)10& , .. ... '" 
20 20 " " IB3~ 1~27 16 16 '88 

107 107 100 100 11 11 " " 141 

56 " 51 51 " " " " 102 

181 " 42 " 1] 1] 29 

10 

10 10 

271 271 '" ... 21 17 

87 .. , m "7 ." 4287 

11480 102 , ... pO 7450 7450 5632 

-----
12200 m '" lll35 2116 '" 1135 '89' " 11406 11211 137 "' .. 

01 

106' 

• 

" 
11' 
1.5] 

1M 

1912 

" 
, 

10" 

28. 
125 16 

102 

" 10 

4213 

56" 

12224 U, 



- 15 -

TABLE 2. Monthly herring catch (metric tons) in 
ICNAF subdivision 4Vs for the years 
1968-72. No catches were reported prior 
to 1968. The 1972 data are provisionary. 
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TABLE 3. Canadian monthly herring catch (metric tons) in ICNAF 
subdivisions 4Wa for the years 1963-72. Catches by 
mobile (M) and fixed gear (F) are shown separately. 
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TABLE 11. Agl'-lenr,th distribution of ]972-73 silmples from area IoVn. 
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