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INTRODUCTION

Herring fisheries in southeastern Newfoundland (St. Mary's, Placentia and
Fortune Bays) have traditionally yielded a major proportion of the total herring
landings in the Newfoundland area. During the period 1945 - 50 for example
landings averaged 30,000 m tons equivalent to total landings of all herring
fisheries in the Newfoundland area in recent years. During the 1950's and
early 1960's landings remained at a very Tow level (< 3000 m tons) but increased
during the late 1960's with the advent of purse seining and (more recently)
ring-netting. Landings peaked at 21,000 m tons in 1968 but declined to less
than 3900 m tons in 1977 due mainly to poor recruitment. Quotas were
introduced in 1973 and these have prevented what would otherwise have been
a much more precipitous decline in stock abundance than has been observed.

Tagging studies (Moores and Winters 1977) have shown that a portion of
St. Mary's Bay herring over-winter in Placentia Bay and as such these areas

have been treated as a unit stock for management purposes.

A. St. Mary's - Placentia Bay

Catch Composition in 1978

Landings increased slightly to 3400 m tons in 1978 (Table 1),a shortfall
of 600 tons in relation to the 1978 TAC (4000 m tons). The shortfall was mainly
attributed to lack of effort by the ring-net fleet operating in Placentia Bay
during the winter fishexy ‘(100 m ton allocation). ~The reldtive cabch composition
both with regard to gear type (mobile gear versus inshore gears) and area
caught (St. Mary's Bay versus Placentia Bay) was very similar to that observed
during the 1977 fishery.

Age composition data (Fig.1) of commercial catches in 1978 continued to
reflect the predominance of younger fish in Placentia Bay whereas older fish
(10+)comprised 80% of the catches in St. Mary's Bay, traditionally a mature
(spawning) fish operation. The 1974 yearclass accounted for nearly 45% of the
landings in Placentia Bay but only 7% in St. Mary's Bay where the 1968 yearclass
continued to predominate. These age composition data suggest a very weak 1975
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yearclass and a 1976 yearclass which is certainly not large.

Assessment Parameters

The previous assessment of this stock (Moores and Winters 1977) provided
three estimates of fishing mortality in 1977 ranging from 0.15to 0.18.
Recognizing the tenuous nature of the effort data for this stock,a conservative
value of Fr= 0.20 was selected as the input level in 1977 assessment. Effort
data are not available for 1978 (only one comparable vessel participated) and

trial runs of cohort analyses beginning in 1978 suggest that the estimates of
F = 0.20 for 1977 remain essentially unchanged. Thus a value of F1= 0.24 was
selected as the input value in 1978 commensurate with a value of F = 0.20 in

1977.

Partial recruitment rates are those estimated by Moores and Winters
(1977). Table 2 presents a comparison of predicted catch-at-age relative
to that observed for the 1978 fishery. Accepting the estimate of FT= 0.24
implies that the strength of the 1974 yearclass (and hence the 1977 partial
recruitment rates) as estimated by Moores and Winters (1977) from cohort
analyses to be reasonably accurate and that the oldest age-groups were somewhat
underestimated.

Results of Assessment

Cohort analyses (Table 3 and Fig. 2) indicate a continued decline in
abundance of this stock from a peak of 75000 m tons (2+) in 1972 to 18000 m
tons in 1978. Fishing mortalities have been moderately low (.095F%25)
implying poor recruitment as the main reason for stock alteration. The
most recent yearclass of any significance (1974) is less than one-eighth
the strength of the last large yearclass (1968) and initial estimates of
the 1975 and 1976 yearclasses are not encouraging. Furthermore the percentage
of fall-spawners has increased from less than 7% in 1976 to 9% in 1977 and
to 14% in 1978 mainly due to young fish (4 ringer). It is possible that the
Tow temperatures experienced during the period 1974-77 (Station 27 surface
temperatures) may have sufficiently delayed the seasonal period of first
maturation such that a portion of the 1974 yearclass spawned as (fall -
summer) spawners rather than spring-spawners.
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A catch projection of Fof]0.30 (Moores and Winters 1977) is shown in
Table 4. Using the ratio of total catch to catch of spring-spawners for
1978 (1.12) suggests a level of removals of 3800 m tons. Inshore catches
during the last two years have fluctuated around 800 m tons implying a
residual optimal yield for the regulated fleet of 3000 m tons.

B. Fortune Bay
Catch composition in 1978

Landings from this stock increased from less than 600 tons in 1977
to 950m tons in 1978 (Table 5) mainly due to bar seine catches.

Age-composition data (Fig. 1) indicate a continued high predominance
of the 1974 yearclass which accounted for nearly 65% of the removals
in 1978. Juvenile fish (age groups 2 - 3) did not contribute significantly
to catches in 1978, suggesting that these yearclasses (1975-76) are not of
substantial strengfh.

Assessment Parameters

Effort data, measured as purse-seiner operating days.have not been
available for this fishery since 1973, mainly due to the lack of purse-
seine effort in Fortune Bay in recent years. The previous assessment of
this stock (Winters and Moores 1977) utilized Fy= 0.10 in 1977 as the
input value of F giving the best correlation between fishing effort and
F for the period 1967-73. Five runs of cohort analyses beginning in 1978 indicate
that the estimate of F = 0.10 for 1977 remains essentially unchanged. Thus
a value of FT= 0.15 was selected as the input value in 1978 commensurate with
a value of F = 0.10 in 1977.

Table 2 presents a comparison of predicted catch-at-age relative to that
observed for the 1978 fishery. Accepting the estimate of Fr= 0.15 for 1978
implies that the strength of the 1974 yearclass (and hence the partial recruitment
rate in 1977) as estimated by Winters and Moores (1977) is reasonably accurate.



Results of Assessment

Cohort analyses (Table 6) and Fig. 2 indicate a decline in abundance
from 44,000 m tons in 1970 (2+) to slightly over 6000 m tons in 1975, increasing
to 8100 m tons by 1978. Fishing mortalities have been very low since 1974
enabling the stock to stabilize its abundance.

The 1974 yearclass has been the strongest to appear in this stock
since the large 1968 yearclass. However, its strength is less than one-
quarter that of the 1968 and most recent yearclass (1975-76) do not
appear to be strong.

A catch projection at Fp=10-30 (Winters and Moores 1977) is shown
in Table 7. The predicted optimal yield for 1979 is 1800 m tons. Inshore
catches from this stock have averaged less than 100 m tons, suggesting a
residual yield of 1700 m tons for the regulated fleet.
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Herring landings by gear, St. Mary's - Placentia Bay .1977-78

Catch (m tons) by Gear
YEAR AREA P. SEINE RING NET BAR SEINE GILLNET TRAP TOTAL
St.Mary's - 1131 221 531 29 1912
1977 Placentia 739. 523 14 78 - 1354
TOTAL 739 . 1654 235 609 29 3266
St. Mary's - 1523 66 459 3 2051
1978 Placentia 557 547 27 195 31 1357
TOTAL 557 2070 93 654 34 3408

Jan. - June only

Table 2

Observed age-specific catches in 1978 in relation to those
predicted for equivalent catches from population numbers at age (Winters and Moores 1977,
Moores and Winters 1977)

St. Mary's - Placentia Fortune Bay
AGE PREDICTED  OBSERVED PREDICTED OBSERVED
2 1210 75 30 -
3 80 175 425 60
4 2500 2000 2685 2425
5 275 120 32 60
6 560 505 320 280
7 60 50 165 10
8 35 75 25 120
9 740 240 50 30
10 2760 3280 190 405
11 1700 2080 240 255
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Table 5

Herring landings by gear, Fortune Bay 1977-78

Catch ( m tons) hy gear

YEAR P. SEINE BAR SEINE GILLNET TOTAL
1977 188 363 26 577
1978 104 808 - 33 945

Jan. - June only
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Fig. 1. Age composition data, St. Mary's, Placentia and Fortune bays

for the period 1976-78.
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