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INTRODUCTION

The Fortune Bay herring stock has been under management control since
1973. During this period catches have varied from 3,254 mt in 1973 to
462 mt in 1976. This compares to peak landings of 15,000 mt taken in
both 1968 and 1971. A TAC of 1000 mt was set for both 1978 and 1979 with
the TAC being taken in 1978 and slightly exceeded in 1979 with a provisional
catch of 1,170 mt (Table 1).

Prior to 1976 the mobile purse seine fleet was the dominant component
in the Fortune Bay herring fishery. However, with reductions in the TAC
level the proportion allocated to purse seiners declined such that since
1976 bar seines have been the major contributor to the catch accounting for
70% of the 1979 catch.

Tagging Results and Stock Definition: The Fortune Bay management unit
(Newfoundland Statistical Area I - Fig. 1) is defined as the area from

Point May to Pass Island. This unit was originally defined based on meristic,
morphometric, parasite (Parsons and Hodder 1971, Parsons 1973) and internal
tagging data. Recent external tagging experiments in Fortune Bay (Table 2)
have shown no movement to adjacent bays while experiments conducted in the

St. Mary's-Placentia area (Winters and Moores this meeting) show movement

to Fortune Bay from only one experiment. It, therefore, appears that the
definition of the stock area is reasonable.

Catch Composition: This stock is composed primarily of spring spawners with
autumn spawners representing only 2% of the catch. Since 1977 the 1974
year-class has been the major contributor to the fishery and represented
87% of the catch of spring spawners in 1979 (Fig. 2). Unlike other
Newfoundland areas the 1968 year-class has been of little significance in
Fortune Bay in recent years primarily due to its heavy exploitation as

2- and 3-year olds. Among the fall spawning component the 1973 year-class
is dominant representing 49% of the 1979 catch of that component.




Assessment Parameters: The analysis was performed for spring spawners only.
Partial recruit rates and average weights remained unchanged from 1978
(Table 3). Cohort analysis was performed at a range of Fr values from

.05 to .40 with M assumed to be 0.20.

Selection of Terminal F: Due to a paucity of independent data regarding
stock abundance in Fortune Bay for recent years the determination of a
terminal F value for 1979 was difficult. Four approaches were employed
as follows:

(1) Effort vs F: Effort data were available for the purse seine fleet for
the period 1967-73 (Table 4). Taking into account the Targe contribution
of young age-groups to the fishery a weighted F value was calculated for
each year. The best correlation between F and effort (with 1979 as the
terminal year) was achieved at Fy = 0.05 (R = 0.96) (Fig. 3). While this
gives Fg+ values close to the FT values used in 1977 (Winters and Moores
1977) and 1978 (Winters and Moores 1978), the resultant size of the 1974
year-class is larger than the strong 1968 year-class. This may imply that
the 1974 year-class because of its dominance in the catch composition in
1979 has a much higher selection factor than the older age-groups.

(2) Strength of 1974 year-class at level assumed in 1977 and 1978: 1In 1977
the strength of the 1974 year-class at age 2 was estimated, based on historical
partial recruit rates, at 44.3 x 1076 individuals (Winters and Moores 1977)
and at 38.2 x 10~6 individuals in 1978 (Winters and Moores 1978) for an
average of 41.3 x 107® individuals. This level is approximated by a run with
Fr = 0.25 in 1979.

(3) Estimation of strength of 1974 year-class from regression: If it is
assumed that general environmental conditions have a major influence on
determining year-class strength (Moores and Winters 1978) estimates of
year-class size can be made from known levels in adjacent stocks. Using
year-class strengths at age 2 from Placentia-St. Mary's Bay (Winters and
Moores 1979) regression analysis was performed for the year-classes 1966-73
(R = .98) (Fig. 4). A value for the 1974 year-class in Fortune Bay was
predicted to be 29.8 x 107® individuals. This value was brought forward to
age 5 in 1979 and was used to generate a 5+ population structure in 1979
based on 5+ catch composition with a resuitant Fg+ value of .40 in 1979.

(4) Effort vs F 1966-73: Due to a lack of effort data since 1973 the use

of F on effort (Method 1) to establish Fy in 1979 is tenuous. A series

of cohort runs were performed for the period 1966-73 using partial recruit
rates for 1973 calculated by comparing numbers-at-age in the purse seine
catch to numbers-at-age in the total catch. The best correlation of F on
effort was achieved at a terminal F in 1973 of .50. This age structure was
then projected to 1979. An estimate of the 1974 year-class in 1979 was then
derived utilizing the ratio of 11+ numbers in the population to the 11+
numbers in the catch assuming a constant selectivity pattern for ages 5+.




This gave an estimate of the 1974 year-class numbers-at-age 5 of 89.8 x 1076,
This corresponds roughly to the estimate from the 1966-79 cohort runs at
Fr = 0.05.

Results of Assessment and Catch Projection: The analyses performed do not
provide any definite level of terminal F for 1979. Although perhaps a
greater degree of confidence can be placed in the estimate of the 1974
year-class from relative comparison with the St. Mary's-Placentia Bay stock.
Nevertheless, catch projections were performed for each option of Fy in 1979
at a Fg.; of 0.30 (Winters and Moores 1977).

The levels of 1974 year-class strength at age 2 and the 1980 projected
catches for each level of Fr in 1979 (.05-.40) are shown in Fig. 5 and
Fig. 6, respectively.

CONCLUSIONS

The stock situation in Fortune Bay at present is very unclear and will
probably remain so until independent means of estimating either stock size
or year-class strength are devised. The 1974 year-class is the most
significant factor in the stock and the 1980 TAC will depend largely upon
the size agreed to for this year-class. The 1974 year-class in all other
areas, except the Gulf of St. Lawrence, does not appear to be exceedingly
large and would suggest that it should be of only moderate size in
Fortune Bay.
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Table 1. Fortune Bay herring landings (mt) by gear 1976-79.

Gear
Year Purse seine Gillnet Bar seine Trap Total
1976 109 43 310 - 462
1977 188 22 364 5 579
1978 105 42 853 - 1000
1979* 286 73 814 1 1174
* provisional figures to June
Table 2. Results of Fortune Bay tagging experiments.
Area Recaps. Total tagged Yr. recap. I
(I) Bay de 1'East 2 339 76 1
May 76 77 1
(I) Stone's Cove 18 1000 77 13
April 77 78 5
(I) Dog Cove 15 4000 77 8
May 77 78 6
79 1
(G) SMB 109 11000 75
April 74 76 5

77




Table 3. Partial recruit rates and average weights used in the
Fortune Bay herring assessment.

Area 2 3 4 5 6 7 8 9 10 11+
PR rate .05 .50 .8 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Ave. wgt. (gm) 70 138 206 240 276 310 335 345 360 390

Table 4. Effort and CPUE data for Fortune Bay
herring 1967-73 (from Winters and Moores 1977).

CPUE Effort
Year (tons/day) (days)
1967 63.7 89
1968 69.2 213
1969 53.7 128
1970 62.2 15]
1971 49.5 303
1972 33.7 314
1973 24.8 131
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Table 1. Percent mature at age for the period
1967-73.

Age

Year 2 3 4 5
1967 0 79 99 100
1968 0 25 80 100
1969 0 38 80 100
1970 0 50 98 100
1971 0 40 84 100
1972 0 54 100 100

0 52 85 100

1973




Table 2. Biomass and population numbers Fortune Bay (FT = 0.25).

Population number (x1073) Biomass (x1073 mt)
Year-class Age 2 (x1073) 5+ spawning? 5+ spawning
66 131,899 25,056 178,917 1,743 59,710
67 29,477 22,017 199,168 7,142 80,761
68 145,892 138,816 141,583 34,994 45,781
69 1,564 67,954 109,565 19,527 42,351
70 5,442 42,160 125,258 13,054 57,835
71 6,294 77,065 119,702 21,024 41,407
72 4,742 34,749 79,950 10,263 29,257
73 356 28,654 30,829 7,766 9,110

1 pased on maturity ogives
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