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INTRODUCTION 

The herring fishery in ICNAF Divisions 4VWa has been a relatively recent 
one, with large catches first appearing during the 1968-69 fishing season. (Un
certainty about stock interrelationships makes any interpretation of events in the 
fishery difficult.) 

For the purposes of management. it has been assumed that the stock has 
three components; one in each of the lCNAF Divisions 4Vn. 4Vs, and 4Wa. There 
is however little available biological evidence to confirm this hypothesis. The 
fishery on the 4Vs component has virtually collapsed. During the 1968-69 and 
1969-70 seasons, catches of over 70,000 and 60,000 m~ respectively were taken, 
but have since declined to less than 2.500 mt seasonally. The more inshore Can
adian fishery however, has been rather stable with the season catches exceeding 
25,000 mt every year since 1968. 

Relatively little background information has been presented on the 
development. trends, or geographical distribution of the Canadian 4VWa fishery 
during the season. Stobo et a1 (MS 1973) have already reviewed the catch trends 
of the total fishery and tbe age composition of canadian catches in 4Vn and 4Wa 
from the 1969-70 to the 1972-73 seasons. 

The purpose of this paper is to examine the 1973-74 Canadian fishery 
and to present a more comprehensive description of the Canadian fishery in terms 
of seasonal movement and catch per unit effort from 1971-74. 

MATERIALS AND METHODS 

Canadian catch information for the period 1971-74 was reworked using log
book records, purchase slips and the weekly reports of field staff to obtain the 
best minimum monthly catch estimates possible. The same data source provided 
information on the geographical distribution of catch and effort over time for a 
large proportion of the catch. Using these data. trends in the geographical dis
tribution of the fishery were determined and monthly catch per unit effort values 
calculated. No such information is available for the fishery prior to 1971. The 
unit of effort used in the CPUE i8 defined as a day of successful fishing. Due 
to the nature of the data source, the presently inadequate log book coverage. 
and the generally unfavorable weather conditions, it would prove difficult to 
account for searching time or to use a standard week in the calculations. 
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During the 1973-74 season, data collection was intensified for the 
4VWa fishery. The data collected included 188 random length frequency saaplea 
(100-300 fish per sample) and 96 length stratified samples (2 fish fro. each half
centimeter length group) for more detailed biological analysis. 

Ages were determined a8 described by Hunt et. al. eMS 1973). Two age
length keys were calculated, one for November-December 1973, and one for January
Febrauary 1974. Deriving two keys was necessary since the fishing season extends 
over the arbitrarily assigned January 1st. birthdate. Also, the fishing activity 
was almost 801ely prosecuted In 4Vn in 1973 and 4Wa in 1974, in widely separated 
geographical areas, thus the 1973 and 1974 catches are weighted separately. 

Monthly length-weight reltioDahips to be used in the weighting procedure 
were derived from observed mean weights by month per centimeter interval. 

below. 
The weighting procedure used to determine numbers at age is outlined 

1. Estimated catch, date, and location were available for 
almost all landings made during the season, and for all land
ings from which length frequency and detailed samples had been 
taken. Therefore the length frequency samples were first 
used to convert individual catches into numbers of fish at 
length. 

2. The numbers of fish at length for individual catches 
were then grouped (by a visual comparison of modality) into 
time intervals and geographic areas and a revised length 
frequency produced. In all but ODe instance, the time in
tervals were limited to no more than 15 days, although modal 
comparison suggested that longer time periods were possible. 

3. The revised length frequencies were applied against the 
total catch in that period and area to obtain numbers at age. 

4. These numbers at age were then summed for monthly and 
IeNAl Division totals. 

RESULTS 
Catch Statistics 

Tables 1 and 2 present the Canadian catch statistics for ICNAP Divisions 
4Vn and 4Wa aince the beginning of the mobile fishery in 1968. The data are pre
sented on the basis of a fishing season from July 1 - June 30. Re-analysis of the 
catch statistics sine 1971-72 has resulted in somewhat different monthly, and yearly, 
figures than previously reported. 

The catches in 4Vo (Table 1) gradually increased to over 17,000 mt. in 
1972-73 and decreased by almost 11% to 15,000 mt. in 1973-74. The fishery in 
4Vn in 1973-74 occurred almost entirely in the November-December period. In 
4Wa (table 2) the peak catch occurred in 1970-71 and subsequently declined to 
lesa than 8,000 mt. in 1972-73. But catches in 1973-74 increased again to more 
than 25.000 mt. This was the catch level that haa been taken in 4Wa in four of 
the siz seaaoos since the mobile fishery began. 

The total Canadian catch from the 4VWa fishery ranged from 55.600 mt. 
in 1970-71 to 25,100 at. in 1972-73. The catch in 1973-74, at 43,000 mt., was the 
second highest since the mobile fishery began. 

Geographical Distribution 

The 4Wa Canadian mobile fishery developed in early 1969 as a source 
of sardines to sustain the Bay of Fuody industry over the winter. In that first 
year over 25,000 mt. were taken, priaarily within the confines of Chedabucto 
Bay_ The mobile fiahery in 4Vn however did not develop to any extent until the 
1971-72 season when fishing vessels moving from the Gulf of St. Lawrence discover
ed large concentrations of herring 4Vn. 
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Figa. I, 2, and 3 present the compiled information from 1971-74 on the 
geographical distribution of Canadian catch and effort for specified time intervals 
during the fiabing season for mobile unite. Although there were no recorda of 
location of catch for some landings, it wa. possible to assign over 90% of the 
catch in these three years to geographical areas. The vessels operating in the 
fiahery were predominately purse seiners greater than 70 feet in length and mld
water trawlers. Smaller purse seiners do participate. though usually in the more 
protected near-ahore areas. Catch per unit effort (CPUE) 1s given for all cate
gories that operated in the designated areas. 

In 1971-72 (Fig. Is, b). mldwater trawlers commenced fishing in 4Vn 
in August, but catches remained 8mall and scattered until December. Then for the 
duration of 1971 activity was concentrated near the southwestern portion of 4Vn 
with high CPUE for both large purse seiners and midwater trawlers. The fishery' 
in 4Wa commenced in December and persisted until mid-April with the majority of 
the catch being taken in Chedabucto Bay between December and mid-February. About 
mid-February, the fishing activity moved offshore into the western portion of 
4Wa. The CPUE remained fairly high throughout this fishery. although a decrease 
was observed in all categories between March and April. The fishery terminated 
in mid-April with the fleet moving north to participate in the Gulf of St. Lawrence 
fishery. 

During the 1971-72 s8ason, the fleet appeared to move from areas of 
high to areas of lower CPUE on two occasions. that is from 4Vn to Chedabucto Bay. 
and then to the southwestern portion of 4Wa. This movement. and the decline in 
CPUE, could be the result of the fishery slowly depleting a large froup of herring 
migrating southward. But. at the same time, the movement of the fleet was dic
tated by strictly physical factors. In 1971-72, ice conditions influenced the 
duration of the fishery northeast of Chedabucto Bay. By the end of January, ice 
covered all of 4Vn and the northeastern portion of 4Wa thus terminating any fishing 
activity in these areas. Then on February 4, 1972, a large oil tanker grounded 
in Chedabucto Bay and released over 72,000 barrels of bunker C fuel oil into the 
water during the next two months. The drifting oil slicks fouled fishing gear 
and terminated fishing activity within Chedabucto Bay. Therefore, even discount
ing a general southwestern migration of fish. physical factors forced a south
western movement of the fishing activity. 

In the 1972-73 fishing season, the majority of the catch was taken in 
4Vn (Tables 1. 2). and solely by large purse seiners. The fishery started in 
November, and a Bustained high CPUE occurred to the end of 1972 (Fig. 2). In 
1973, the majority of the fishing activity occurred in 4Wa although the distribut
ion 8uggested more of a continuum with the 4Vn fishery than observed in 1971-72. 
The total catch in 4Wa was only 8.000 mt. and the CPUE was substantially lower 
than that obtained in 4Vn. Most of the catch was taken 1n the northeastern portion 
of 4Wa; little fishing activity occurred in Chedabucto Bay. 

However. bad weather restricted fishing activity throughout the season 
and ice conditions prematurely terminated all Canadian fishing effort in 4Vwa by 
mid-February. No information is available on the amount of fish available after 
mid-February, but since substantial catches were made in February in 1972 and 1974 
(Table 2) it is questionable to take the relatively small catch in 4Wa in 1973 
as indicative of a serious decline in stock size. 

Catch •• during the 1973-74 fishing seaSOQ totalled 43.000 mt •• the second 
highest for the Canadian fishery. For the first time, substantial catches were 
made in the Sydney Bight area of 4Vn. Between November and mid-December the 
fishery moved in a southern1y direction toward the 4Vn-Wa boundary. In the last 
half of December fiBhing activity was essantially suspended for 10 days due to 
the Christmas hOlidays. In January, the majority of fish were taken in Chedabucto 
Bay and the western portion of 4Wa, with accompanying high CPUE for the participat
ina gear types. The fishing activity moved west of Chedabucto Bay in February, 
in February, wi~h a austained high CPOE. but by February 23 ice conditions again 
terminated the fishery. 

Catch per Unit Iffort 

The monthly CPUE data presented in 
of successful fishing as the unit of effort. 

Table 3 were calculated using a day 

Although the unit of effort a8 de-
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fined will bias the CPUE upward by excluding unsuccessful days, the resultant val
ues should nevertheless indicate serious declines in the stock. 

In 4Vo there haa been a continuous decline in CPUE aince the 1971-72 
season for all categories even though the total catch haa increased over the 
1971-72 level. The difference between 1971-72 and 1972-73 may be explained by 
the fact that u8ually only the more efficient units are involved when a new fish
ery develops (Table 1). But the decline between 1972-73 and 1973-74 must be 
interpreted 8S • real change in either availability or stock size. 

In 4Wa the CPU! haa shown an equally dramatic increase between 1971-72 
and 1973-74. The increase between January-February 1972 and 1974 appears to be 
due primarily to increases in CPUE in the southwestern portion of 4Wa. It should 
be noted that even with the much reduced catch in 1972-73. the CPU! remained similar 
to that in 1971-72. 

1973-74 Fishery 

For analysis of the 1973-74 fishery, over 4,400 fish were examined for 
age and length- weight relationships, and over 30,000 for length frequency data, 
11,600 from 4Vn and 18,500 from 4Wa. 

Table 4 presents the observed mean weight at age by month for the fisbery. 
Due to the arbitrary January 1st. birthdate, there is a year difference in age 
for similar mean weights between 1973 and 1974. Thus the year class bas also been 
indicated in tbe Table. There is substantial variation between months at various 
ages, but generally the 1973 samples (4Vn) appear to have greater mean weights 
for older fish. 

The length-weight relationship were calculated according to the equation 

weight - a (1ength)b 

The coefficients are given below 

November 

December 

January 

February 

a 

0.0114 

0.0083 

0.0072 

0.0059 

b 

2.8738 

2.9727 

3.0040 

3.0533 

The age-length keys from the stratifi.d aamples are pre.ented in Tables 
Sand 6. The numbers of fish at age are presented in Table 7 for the variou. 
time intervals and geographic areas, plus monthly and seasonal totals. In all 
cases, the 1970 year class, as 3-yaar olds in November-December and 4-year olds 
in January-February dominate the catch, but the representation of the other year 
classes vary substantially as the aeaeon progreases. The January period is most 
interesting .ince the time intervals really represent geographical areas. The 
January 1-10 period represents fish taken in the northeastern portion of 4Wa and in 
4Vn (Fig. 3). Those fish taken in the January 1-22 period are Ghedabucto Bay 
fish and the last two periods represent fish taken in the sourthwestern portion 
of 4Wa. It is obvious that the catch in the southern portion of 4Wa consists 
of much younger fish than northern 4Wa or 4Vn. especially in Chedabucto Bay where 
substantial numbers of the 1972 year class were taken. 

Fig. 4 summarizes the weighted year class composition from Table 7 and 
the weighted length frequency composition. The 1970 year class represented 52% 
and 70% of the catches in 4Vn and 4Wa respectively, the 1969 year class 17% and 11% 
respectively, and the maiority of the other year classes less than 5%. The weighted 
length frequencies indicate the predominance of young fish with a modal length 
of 27-28 cm. in both areas as well a8 the greater representation of older fish in 
4Vn with a second mode at 35 cm. 
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DISCUSSION 

Catch Compo8ition and Catch per Effort Trends. 

Stobo et al (MS. 1973) analysed the year class composition of the Canadian 
catch from the 1969-70 to the 1972-73 fishing aea80na. Substantial differences 
were found in the catch compositions between the two areas with young fiah being 
exploited in 4Wa and older fish in 4Vn. The catch compositions in these years, 
and that of the 1973-74 catch, are presented in Table 8. 

SInce the beginning of the higber exploitation of the 4Vn component 
(Table 1) in 1971-72, the fishery haa become more dependent on younger fiah. 
In 1970-71 and 1971-72. fish le88 than 5 years old represented 1e88 than 20% 
of the catch. But in 1972-73. fiah lesa than 5 years old represented almost 40% 
of the catch and in 1973-74 the 1970 year class alone accounted for 52%. Despite 
the fact that the catch composition suggests a large 1970 year class, the total 
catch in 4Vn in 1973-74 decreased by 11% from the 1972-73 catch and a substantial 
decrease in the CPUE also occurred (Table 3). 

The 4Wa fiahery was started in 1968-69 a8 a sardine fishery with the 
purpose of exploiting young fiah. Only more recently has the fishing activity 
there been also directed to adults. Thus one would expect the catch to consiat 
primarily of the younger year classes (Table 8). In 1973-74, the catch was sub
stantially higher than the previous year with a much increased CPUE, probably 
due to large 1970 year class which accounted for over 70% of the catch. 

Stock Relationships 

It bas been assumed that there are 3 componenta in the 4Vwa stock, 
one in each of the ICNAF Divisions 4Vn, 4Vs. and 4Wa. Bow'ever there is little 
evidence to support this hypothesis. The location of the .pawning grounds and 
the migratory routes are unknown. The 4Vs component haa virtually collapsed, 
with little discernible affect on the 4Vn and 4Wa components. 

The fish appear in 4Vn in November and disappear from 4Wa in February
March. But the geographical distribution of the fisheries in the two areas are 
discontinuous in most years. in part due to extraneous factors such as the 
Christmas cessation and ice conditions. Thus theae data neither prove nor dis
prove the hypothesis that the 4Wa fishery is based on fish moving southwest 
from 4Vn. 

Differences in year class composition however imply that if such a 
migration occurs there has been a substantial age differential, with a higher 
proportion of juveniles being taken in 4Wa than 4Vn. Thia poor representation 
of juveniles in the 4Vn catches in the first two years of the fishery is difficult 
to explain by the above hypothesis. However the fiahing effort was directed at 
different age groups in theae two areas early in the fishery, and in the last 
two years the catch compositions in the two areas have become much more similar. 
Thus the hypothesis cannot be rejected solely by catch composition comparisons. 

Further stock identity studies, by both direct (i.e. tagging) and in
direct methods. are urgently required to resolve the stock inte~relationships. 

1975 Catch Level 

Considering the 4Vn, 4Va. and 4Wa components 8S a single management 
unit, the collapse of the 4Vs adult fishery and the trend towards a dependency 
of juveniles in 4Vn, combined with declining catch rates despite the appearance 
of a strong 1970 year class, imply that the adult abundance in the ICNAF Division 
4VWa stock complex has been Bubstantially reduced. (The November-January catch 
level was 11% lower than the previous year and the CPUE for large purse seiners 
in 4Vn was 120 mt. in 1971-72, 101 mt. in 1972-73, and only 67 mt. in 1973-74, 
a declin~ of 44% in two years.) 

The increase in CPUE in 4Wa over the two previous years and the appear
ance of the apparently strong 1970 year class warrants some optimism for the 
future. However, if the fisheries are indeed exploiting the same stock. then 
the exploitation of these younger fish should not be increased in order to 
protect the future adult stocks. Thus, if the present stock interrelationships 
are valid. an increased 1975 catch i8 difficult to justify. 
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Table 1. Canadian monthly herring catch (metric tons) in 
lCNAF Division 4Vn for the period 1968-74. Fishing 
season Is baaed on a July 1 - June 30 period. 

Month 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74 

7 56 42 13 5 28 18 
8 7 545 10 3 
9 10 8 3 

10 271 318 20 
11 8 953 5084 3988 
12 102 1 4311 7683 10955 

1 136 1431 1569 3991 1434 363 
2 687 1624 1348 54 
3 848 
4 25 1834 16 370 624 
5 100 11 56 60 2165 
6 51 43 44 101 94 

Total 2276 4992 3065 10662 17179 15347 

Table 2. Canadian monthly berring catch (metric tons) in 
leNAF Division 4Wa for the period 1968-74. 
Fishing aeaaon 1s baaed on July I-June 30 period. 

Month 1968-69 1969-70 1970-71 1971-72 1972-73 1973-74 

7 126 96 59 28 12 
8 60 62 19 28 16 
9 2 1 2 27 

10 1 6 15 9 
11 119 42 164 
12 2033 3629 4200 164 1243 

1 3729 5504 14676 10788 7248 16697 
2 10920 6773 13965 4051 392 9623 
3 8169 6667 13535 5905 
4 2016 5919 6571 449 17 
5 26 11 40 53 43 
6 63 42 34 18 15 

Total 25112 27107 52535 25656 7921 27791 

Canadian 
Catch 

4VWa 27388 32099 55600 36318 25100 43138 
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Table 3. 

Month 

August 

October 

November 

December 

January 

April 

411a 

November 

December 

January 

February 

March 

April 

- 7 -

Canadian monthly catch per unit effort values (CPUE) for 
herring in leNAF Divisions 4Vn and 4Wa during the 1971-72 
to 1973-74 fishing ae&SOn8. The CPUE 18 siven for 3 categories: 
purae seiners greater than 70 feet in length CRPS), purse 
seiners les8 than 70 feet (hps). and midvater trawlers (MWT). 
Unit of effort used was days actually fisbing and 1s given 1n 
parentheses. 

BPS 

100.3 
(8) 

106.9 
(37) 

154.0 
(11) 

70.6 
(46) 

78.6 
(107) 

79.7 
(48) 

68.2 
(63) 

57.2 
(6) 

1971-72 

MilT 

54.5 
(10) 

38.8 
(9) 

36.3 
(6) 

88.7 
(4) 

129.1 
(15) 

181.5 
(1) 

34.4 
(8 ) 

51.8 
(44) 

36.6 
(14) 

38.1 
(13) 

89.2 
(3) 

hps 

67.3 
(10) 

37.4 
(47) 

28.1 
(1) 

FishiDg Season 

BPS 

80.8 
(62) 

99.5 
(74) 

122.9 
(13) 

14.0 
(3) 

81.9 
(2) 

74.6 
(89) 

97.1 
(3) 

08 

1972-73 

MilT 

19.1 
(4) 

43.6 
(1) 

43.6 
(9) 

hps 

24.7 
(6) 

43.6 
(3) 

5.5 
(1) 

HPS 

61. 6 
(60) 

88.8 
(124) 

51. 9 
(9) 

165.2 
(4) 

133.1 
(116) 

128.4 
(74) 

1973-74 

MilT 

35.4 
(3) 

54.7 
(3) 

54.5 
(1) 

94.7 
(13) 

54.5 
(2) 

hps 

14.1 
(2 ) 

27.6 
(13) 

27.2 
(1) 

11. 8 
(1) 
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Table 8. Year class composition of the 4Vn and 4Wa fisher!es fro. 
1969-74. The 1973-74 eomposition was derived from the 
calculated number a at age. The compositiona for earlier 
years were derived from weighted age-length distributioDs 
(Stobo at aI, MS 1973) 

1972 1971 1970 1969 1968 1967 1966 1965 1964 1963 1962 1961 1960+ 

4Wa 

1969-70 1.4 14.3 22.8 35.1 9.9 10.0 3.5 1.8 1.2 '0.1 

1970-71 0.4 25.6 22.1 10.4 15.3 7.7 10.1 4.5 1.8 1.0 1.2 

1971-72 2.6 11.0 33.7 11.8 15.3 10.8 8.6 3.6 1.4 1.3 

1972-73 10.7 28.4 31. 9 8.1 5.1 7.1 2.8 2.1 2.0 1.2 0.5 0.1 

1973-74 1.6 5.4 70.4 10.8 2.6 2.1 1.6 2.0 1.8 0.3 1.0 0.4 

4Vn 

1970-71 0.7 5.8 12.3 14.7 13.9 19.5 5.4 12.4 15.3 

1971-72 1.5 4.7 3.5 8.6 9.4 17.0 14.3 17.2 18.7 5.1 

1972-73 0.1 5.9 14.5 19.2 9.0 8.5 5.8 15.0 11.0 6.5 2.0 2.5 

'1973-74 0.1 4.6 51. 9 16.9 5.3 3.5 3.8 3.4 4.6 3.1 1.7 0.6 0.5 
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