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Abstract

Catch statistics for inshore herring by fishery statistical district in the
southern Gulf of St. Lawrence 1967 are compiled. In all major fisheries,
catches have declined since the 1960's through 1972. For the Magdalens and
Caraquet areas, the decreasing trends in their catches continued after 1972, but
for Escuminac the trend was less obvious. Fishing effort and
catch-per-unit-effort for the inshore fisheries in 1978 and 1979 were examined.
CPUE varied widely between districts ranging between .860 and 4.024 mt/trip.
On the average CPUE decreased from 2.349 mt/trip in 1978 to 1.540 mt/trip in
1979.

Linear regressions of inshore spring catches vs. stock biomass showed a good
relationship between stock abundance and total catches for the entire inshore
fisheries. Taken separately, however, the individual fisheries showed low
regression coefficients with stock biomass. This indicates that estimates of
stock biomass based on offshore purse seine catches may not reflect adequately
the fluctuations in abundance of individual herring stocks which are being
fished by the inshore herring fisheries in the southern Gulf of St. Lawrence.

Resume

Nous avons compile les prises de hareng de la peche cotiere par districts
statistiques du sud du golfe du Saint-Laurent depuis 1967. Des annees 1960 a
1972 inclusivement, les prises ont decline dans toutes les principales regions.
Dans les regions des Iles-de-la-Madeleine et de Caraquet ces tendances vers le
bas continuerent apres 19172. Par contre, elles furent moins evidentes dans la
region d'Escuminac. Nous avons analyse l'effort de peche et les prises par
unite d'effort des peches cotieres en 1978 et 1979. Les PUE varient largement
entre districts de 0.860 a 4.024 tm/voyage. La PUE moyenne diminua de 1978 a
1979 passant de 2.349 tm/voyage a 1.540 tm/voyage.
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I1 y a une bonne correlation entre l'abondance des stocks et les prises
totales de toutes les peches cotieres de hareng, comme le demontrent des
regressions lineaires des prises cotieres de printemps vs la biomasse des
stocks. Considerees separement, cependant, les peches individuelles ne montrent
que de faibles coefficients de regression avec la biomasse des stocks. Ceci
veut dire que les estimations de biomasse des stocks fondees sur les prises de
sennes coulissantes en haute mer ne sont pas necessairement de bons indicateurs
des fluctuations d'abondance des stocks individuels de harengs peches par la
flotte cotiere dans le sud du le golfe du Saint-Laurent.
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The recent decline in herring stocks in the Gulf of St. Lawrence
accompanied by a shift in their spatial and temporal distribution, and a collapse
of some of the traditional fisheries there, has caused much concern on the
future of these fisheries. With the decline in herring catches, the mobile
fleet have shifted their operations from offshore areas to near the spawning
grounds where the inshore fisheries exist. Many local communities depend on
herring as the mainstay of their economic livelihood, and the failure of
these fisheries would have serious repercussions on these communities.

A departmental fishery management objective in the Gulf is the protection
of the inshore fisheries and the herring spawning grounds. Management of these
fisheries necessitates good catch statistics and catch-per-unit-effort data.
Collection of CPUE data required re-analysis of purchase slip data for 1978 and
1979 since these were the only data available on computer tapes at present.
An investigation of a representative inshore herring fishery in the Miramichi
Bay, the largest spring fishery in the southern Gulf of St. Lawrence, was also
conducted. This report summarizes results of these investigations.

Catch statistics

Table 1 presents the inshore herring landings by fishery statistical
district and province in the Gulf of St. Lawrence for the past 13 years
(1967-1979). A map including Statistical Unit Areas and Fisheries Statistical
Districts for the Maritimes region on the Gulf of St. Lawrence is shown in
Figure 1. As can be seen in Table 1, the largest inshore landings in recent
years were taken in the Escuminac area, New Brunswick (Districts #73 and 75)
followed by those in Caraquet (Districts #65, 66 and 67) and the Magdalen
Islands, Quebec (Districts 26,27 and 28).

In all the three major fisheries, landings have declined since the 1960's
through 1972. For the Magdalens and Caraquet, the decreasing trends continued
after 1972, but for the Miramichi Bay (Escuminac) the trend was less obvious
(Figure 2).

Table 2 shows the seasonality of the Miramichi Bay fishery. Monthly
landings of herring for 1947-1978 are presented. Except for 1972 and 1973
which were exceptional, the fishery is mainly dependent on spring catches.
Landings from the fall fishery were only 18%, 16% and 7% of the landings in
the past three years respectively.

Fishing effort and catch-per-unit-effort

Reliable data on fishing effort of any of the inshore herring fisheries
in the Gulf of St. Lawrence are scarce. In 1979 a project was initiated to
examine any available fishing effort data for the inshore fisheries. Some
purchase slips for fish catches in the past 10 years or so were found in the
Public Archives, Dartmouth, N.S. On each purchase slip data on catch by day,
fishing gear and landing port are recorded. Examination of two years of data
(1978 and 1979) and analysis of the results were completed. Results are pre-
sented in Tables 3-6.
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Since purchase slips are only made out when fish are landed, fishing
effort (E) shown in these tables represents the number of successful fishing
trips. In most of these entries, one trip is made each day. No records of
number of days spent in unsuccessful fishing trips can be obtained. Number
of unsuccessful trips may not be significant, particularly, at the peak of
the fishing season. However for slack periods, the exclusion of unsuccessful
trips could result in underestimating the actual effort. Catch-per-unit-effort
(CPUE) is the amount of herring (mt) landed and delivered to the buyer in a
particular day as shown in the purchase slip records. For fish trade trans-
actions made outside this system (e.g. fish kept for bait, etc.), these catches
are not recorded, hence CPUE is not adjusted for this portion. Some
advantages of CPUE data based on the inshore fisheries are firstly, there is
no searching time spent on catching the fish, and secondly, the catch
locality in almost all cases is in the general vicinity of the landing port
since these fisheries are operated by small local vessels.

CPUE data were examined separately by set and drift gillnets, which
represent most of the inshore catch. Driftnets are generally used in the
summer and fall fishery while setnets are generally used to catch spring
herring. The distinction between these gear types was found to be vague and
discrepancies among fishery districts in using these gear codes interchange-
ably were found. For example, catches in district 73 during the spring were
recorded for driftnets when only setnets were in use. For this reason data
for the two gears were combined (Tables 3-6).

Slight differences may be noticed between the total landings presented
in CPUE tables and those of the landing statistics (Table 1). 	 These
differences are due to the inclusion of small catches taken by miscellaneous
gear in the tables of landing statistics.

Landing statistics and CPUE data are summarized into geographical areas
based on information on stocks (Ware and Henriksen 1978; Messieh, unpublished
data) and fishing practice (Fig. 3). Data presented in Table 6 show that the
5 selected fisheries made up 88% and 86% of the total inshore fisheries in the
southern Gulf in 1978 and 1979 respectively. During these two years fishing
effort increased by 43% which CPUE decreased by 34%.

Purchase slip records, source data of CPUE shown here, do not show the
number of gillnets fished by each fisherman. In order to obtain an estimate
of fishing effort in terms of number of gillnets, an interview with a sample
of fishermen from the largest fishery in Escuminac, Miramichi Bay was made
in spring of 1979. During these interviews, it was learned that the fishermen
used different sizes of nets depending on their boat size, and condition of
the fishery. Usually the nets fished are multiples of a standard net size
measuring 15 fathoms in length and 40 meshes deep. Hence, all number of nets
were adjusted to standard size as shown in Table 7. In this table, average
fishing effort in terms of number of standard nets per fisherman are presented
for 1975 through 1979. It can be seen that during this period number of nets
per fisherman has increased from 65.8 in 1975 to 91.1 in 1979.

Table 8 presents the number of setnets per fisherman, as obtained from
interviews with 44 fishermen in Escuminac area. This table, also, includes
estimates of catch/fisherman/day, as obtained from purchase slip records at
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the Escuminac Co-op, and estimates of catch/net/day based on these figures.
Similar trends are evident for catch/fisherman/day and catch per purchase
slip from Table 6. However, the latter values were slightly lower.

Lower values of catch/fisherman/day could be the result of two factors.
Firstly, because of membership requirements, estimates based on Co-op data
represent catches by fishermen who live in the area and are familiar with the
fishing grounds. Secondly, multiple landings (=purchase slips) for a fisherman
in one day were totalled and only this total value used. This tends to lower
the number of purchase slips by which the total catch is divided, and thus,
raise the catch/fisherman/day estimates.

In May, 1979 an aerial survey was carried out to record the number and
distribution of herring gillnets fishing in the Miramichi Bay. Two flights
were made on May 24 and 28. Pictures were taken in sequence along three
transects near the southern shore from Point Escuminac westwards to Baie du Vin.
Figure 4 shows the distribution and intensity of gilinets in these two days.
Over 3,000 standard gillnets were located in a narrow stretch between Escuminac
and Baie St. Anne. This number is much less than that fished during the peak
fishing season. Based on the fishermen interview, number of fishermen and
average number of nets per fisherman, an estimate of 10,000 standard nets
were fishing in Escuminac area on May 7-9, 1979.

Estimates of stock biomass

The biomass of spring spawning herring populations in the Gulf of St.
Lawrence was estimated from Winters and Moores (1979) using estimates of
population numbers-at-age from cohort analysis and mean weight-at-age (Table 9).
Recruitment to the fishery was assumed at 40% for age 3, 90% for age 4 and
100% for age 5.

These calculations indicate that total spring biomass declined from
415,000 mt in 1969 to 105,300 mt in 1976, then increased to 226,400 mt in
1978 (Fig. 5).

Linear regressions of inshore spring catches vs. stock biomass are
shown in Figures 6 and 7. The high value of correlation coefficient (r= 0.92)
between total inshore landings and estimated stock biomass indicates that
the inshore landings adequately reflect the fluctuations in stock biomass.
Taken separately, the landings from the three inshore fisheries showed lower
values of correlation coefficient with stock biomass (0.71, 0.68 and 0.40 for
Caraquet, Magdalen Islands and Escuminac, respectively).

This indicates that estimated stock biomass based on offshore purse seine
catches may not reflect accurately the fluctuations in abundance of individual
herring stocks in the Gulf, each of which support an inshore fishery in their
spawning area. It should be noted, however, that the interpretation of
regression of herring catch on estimated stock size should be looked at with
caution, since fishing effort has changed considerably, and catch may over-
estimate CPUE trends.
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Table 7. 	 Number of gi11~ets!fisherman (adjusted to a standard size of 
15 fa thonls long and <10 meSlles deep) in Escuminac inshore sprinq 
herring fishery (District 73) as reported in interviews with 
44 fishermen. 

Number 0 f gi 1;nets 

Intervic\lJs 1975 1976 1977 l~/U I :J I') 

1 44 44 ~tf ~~ :;(j 

2 187 187 187 le7 r:n 
3 100 
4 10 10 10 10 12 
5 30 30 30 30 30 
6 107 124 124 133 133 
7 36 36 36 36 36 
3 56 94 113 150 1,'1[\ 
9 14 10 14 ~ 1 q 

10 31 31 31 31 31 
11 18 18 18 18 18 
12 125 135 146 156 167 
13 20 20 
14 " ?!..i-'; 43 46 46 48 
15 98 98 98 98 98 
16 100 100 
17 15 15 15 15 15 
18 62 62 62 62 62 
19 28 28 28 28 37 
20 106 106 106 106 125 
21 7 7 13 24 
22 89 67 67 89 89 
23 52 72 7? 01 ll? 
24 2fl 21\ 2n :u 
25 14 14 14 14 14 
26 208 208 417 It 17 417 
27 104 104 104 lOr! 112 
28 16 16 16 16 16 
29 109 136 136 
30 25 25 25 25 25 
31 156 156 156 222 222 
32 120 120 120 120 120 
33 33 33 33 17 
34 38 50 56 63 
35 11 1 1 1 1 1 1 11 
36 13 11 11 11 13 
37 7 7 7 7 7 
33 40 40 40 ifa 200 
39 9 9 7 7 7 
40 31 36 36 36 
41 133 133 133 133 133 
42 75 75 75 75 250 
43 207 207 207 207 207 
44 160 160 139 139 189 
rage 

effort! 
fisnerman 55.8 66.5 75.0 78.2 91.1 
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Table 8. 	 Fishinq effort from personal interviews and catch
per-unit-effort in the Miramichi herring fishery 
(Fishery Statistical District #73) 

Number of Number of set-n~s Catch/ 3 Catch/net/ 
Year boats 1 per fisherman fisherman/day day 

(kg) (kg) 
1976 200 66.5 2140 32.2 

1977 	 75.0 2230 29.7 

1978 	 78.2 2800 35.8 

1979 380 91. 1 	 2090 22.9 

1 Exact number of boats not available. Many boats unrecorded - move 
from other areas during the fishing season. 

2 
Standard net 15 fathoms long and 40 meshes deep. 

3 Obtained from purchase slip data 
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Table 9. Spring spawning herring stock biomass as estimated from cohort
analysis (Winters and Moores, 1979). Recruitment to the fishery
was assumed as 40°0', 90°0' and 100°0' for ages 3, 4 and 5+ respec-
tively.

A `Year 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
9

3 100 44 307 32 35 56 159 8 612 63 91

4 404 221 96 652 76 85 125 350 173 1412 131

5 277 402 152 90 649 76 86 95 331 173 1399

6 416 239 363 114 72 517 71 76 72 298 157

7 414 274 158 283 81 40 366 14 57 52 234

8 147 286 142 110 233 57 23 259 11 48 41

9 586 101 137 75 80 177 37 13 192 8 38

10 1519 333 52 67 47 58 127 20 6 139 6

11+ 291 992 560 251 217 179 181 218 139 71 123

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Total 	 4154 2892 1967 1674 1490 1245 1175 1053 1593 2264 2220

(mt x 10-2)
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Figure 1. Gulf of St. Lawrence fisheries districts and NAFO Subdivisions.
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Figure 4. Distribution of herring gillnets in the Miramichi Bay
fishery as determined from aerial photos.
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Fiqure 5. 	 Trend in recruited s~rinq herrinq stock biomass, 
1969-79. 
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spring stock biomass as estimated from
cohort analysis.
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