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Abstract

During the past four years herring catches from the Newfoundland

west coast stock have risen steadily from 10,000 t in 1976 to 18,300 t

in 1979. Much of the increase in catch is attributable to expansion in

the fixed gear component. The age composition of the catch showed an

improving recruitment pattern with significant contributions from the

1974 year-class of spring-spawners and the 1973 year-class of autumn-
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spawners, however, age-groups 10+ remained dominant in the catch from

both components.

Cohort analysis was performed separately for both components with

M = 0.20 and partial recruitment rates derived from both empirical

estimates and an examination of the F matrix. Terminal F was found to

lie between 0.35 and 0.40 based on the relationship of 5+ biomass to

purse-seine CPUE. Yield-per-recruit calculations were performed giving

F0 . 1 values of 0.55 for spring-spawners and 0.64 for autumn-

spawners. Catch projections were performed using the population

structure generated at FT = 0.40 and gave a 1980 catch of F0.1

of 18,000 mt.

Resume

Les prises de hareng des stocks de la cote ouest de Terre-Neuve

ont augments regulierement durant les quatre dernieres annees, passant

de 10,000 t en 1976 a 18,300 t en 1979. La plupart de l'augmentation
est attribuable a un accroissement de l'effort exerce par la peche a'
engins fixes. La composition en age des prises indique que la classe

d'age de 1974 pour le hareng de printemps et celle de 1973 pour le

hareng d'automne sont abondantes. Toutefois les groupes d'age de 10

ans et plus continuent de dominer les deux composantes de la peche.

Les deux composantes de la peche ont ete traitees separement. Un

taux de mortalite naturelle egal a 0.2 et des coefficients de
recrutement partiels drives a la fois d'estimations empiriques et d'un



-3-

examen de la matrice des F servirent de parametres a 1'analyse des
cohortes. La relation entre la biomasse de 5 ans et plus et la P.U.E.

dans la peche a la seine coulissante indique que la mortalite par
peche, en 1979, se situait entre 0.35 et 0.40. Les calculs de

rendement par recrues donnent des valeurs de F0 . 1 = 0.55 pour le

hareng de printemps et de F0.1 = 0.64 pour le hareng d'automne.

L'abondance de la population calculee par l'analyse des cohortes avec,

FT = 0.40 fut utilise pour effectuer des previsions. avec comme

resultat des prises de 18,000 t a Fo • 1 en 1980.

INTRODUCTION

Catches from the Newfoundland west coast herring stock have been

increasing steadily during the past 4 years (Table 1) from 10,000 mt in

1976 to 18,300 mt in 1979. This increase in catch is mainly

attributable to the rapid expansion in fixed gear effort which has

occurred in the past two years. The 1979 catch of 18,300 mt represents

a 5,800 mt overrun in the 1979 TAC of 12,500 mt.

The fishing pattern of the purse-seine fleet in 1979 was slightly

different during the fall fishery with the bulk of the catch being

taken south of Pt. Riche (Fig. 1) rather than in St. John Bay as has

occurred since 1976.
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The  pattern of the fixed gear fishery has shown marked changes since

1978. Traditionally the main gillnet fishery has occurred north of Cape

Gregory during the summer and fall. While this fishery in that area has

remained relatively stable a major gillnet fishery has developed south

of Cape Gregory during the spring. This fishery has expanded from 230 mt

in 1975 to 3,900 mt in 1979 (Table 2). Total inshore catch in 1979 was

8,300 mt as compared to the estimated allowance of 2,500 mt.

Compilation of Assessment Data:

(a) Numbers-at-age:

Samples were collected from the commercial fisheries in each of the

three subareas (Cape Anguille-Cape St. George, Cape St. George-Cape

Gregory, and Cape Gregory-Cape Norman). Numbers-at-age in the catch were

calculated separately for each year and area then combined to give total

removals from the stock (Table 3).

(b) Age frequency of the catch:

The 1974 year-class of spring-spawners and the 1973 year-class of

autumn-spawners were major contributors to the 1979 catch (Fig. 2). The

1974 year-class of spring-spawners represent 27% of the catch in the

area south of Cape Gregory and 35% of the catch north of Cape Gregory.

A similar trend is evident in autumn-spawners in which the 1973 year-class

represented 16% of the catch in the southern area and 28% in the northern
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area. In 1978 (Fig. 2) both these year-classes were virtually absent

(<2%) in the southern area and only moderate contributors to the fall

fishery.

In spite of the increased contribution by these year-classes, age

groups 10+ were dominant in both the spring- and autumn-spawning components

in 1979.

(c) Weight-at-age:

Average weight-at-age values were calculated for each spawning component

using data from the first and second quarter including all gears (Table 4).

(d) Partial recruitment rates:

Estimates of partial recruitment were obtained from examining the F

matrix (from a trial run of cohort analysis) for the period 1975-77 and

from a comparison of the percent-at-age in the total catch to that in the

fall purse-seine fishery (Winters and Moores, 1979). Good agreement was

found between the two techniques and the resultant partial recruit rates

are presented in Table 4. These recruitment rates indicate full recruitment

at age 9 with low recruitment at the younger age groups. This pattern

reflects the increasing gillnet fishery which would exploit primarily the

fully mature, older age groups.

(e) CPUE and effort data:

Effort data were available from lag records for the fall purse-seine

fishery for the period 1966-73 and 1979 and for the spring purse-seine
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fishery  for the period 1975-79 (Table 5). In the spring data series the

1979 CPUE indicates a reversal of the decline in CPUE observed from

1975-78. Although the CPUE data for the fall purse-seine fishery are

sparse in recent years the 1979 data indicate the catch rate to be

similar to those reported in 1973 and lend sub )port to an improvement

in stock abundance.

(f) Natural mortality rate:

A natural mortality rate of 0.20 was used for both spawning components.

In the previous assessment of this stock (Moores, 1979) a natural^imortality

rate of 0.15 had been assumed for autumn-spawners to reflect the large

proportion of 11+ fish in this component. However, an examination of

the relationship of F on effort indicated an M above 0.15 and with the large

contribution by the 1973 year-class an M = 0.20 was deemed more appropriate

and marks a return to the value of M used prior to 1979 (Moores and Winters,

1978).

Ca1ar1-inn of Tr^rmin,1 F•

Cohort analysis was performed separately for both spring- and autumn-

spawners with a range of FT values from 0.20 to 0.60 using the age specific

weights and partial recruitment rates shown in Table 4. The relationship

between CPUE, from the spring fishery for the period 1975-78 and 5+

biomass was examined for each option of FT using linear regression for

spring- and autumn-spawners, both individually and combined. The closest
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agreement with the predicted total biomass level occurred at an FT level

between 0.35 and 0.40 (Table 6, Fig. 3).

A similar analysis was performed using the historical CPUE series from

the fall purse-seine fishery for the period 1966-73 and predicted the 1979

biomass level from the 1979 CPUE. The R2 values increased slightly with

increasing F but in all cases the predicted 1979 biomass level was well

above that obtained from cohort analysis (Table 7).

Paloh'eimo Z values were calculated for the time series (Table 8).

While these values did not show a clear relationship, they did indicate

a low level of mortality in recent years.

Given that the CPUE data would more accurately reflect recent

events in the stock dynamics the relationship, they did indicate a low

level of mortality in recent years.

Given that the CPUE data would more accurately reflect recent events

in the stock dynamics the relationship between the spring CPUE and 5+

biomass was used to select FT . As the difference between the predicted

1979 biomass levels at the .35 and .40 level was indistinguishable

the more conservative level of F T = 0.40 was selected.

Results of the Assessment

Trends in biomass and F:

The 5+ biomass of autumn-spawners has shown a continuous decline from

104.0 x 10 3 mt in 1970 to 13.0 x 10 -3 mt at the start of 1980 (Table 8).

The decline in the 5+ biomass of the spring-spawners since 1975 was

reversed in 1979 with the recruitment of the strong 1974 year-class and

resulted in an increase in total 5+ biomass in 1979 to 80.2 x 10 3 mt.
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The  level of fishing mortality (F 5+) on the autumn-spawners has generally

been low (< 0.10) with the exception of 1973 (Table 8). The fishing mortality

rate (5+) for spring-spawners was low during the early part of the series but

increased markedly with the introduction of a spring purse-seine fishery in

1975. The mortality rate declined in 1979.

Trcndc in Rcrriii+mon+•

Recruitment has generally been poor among the autumn-spawners with the

exception of the 1970 and 1973 year-classes. The 1973 year-class is the

largest in the series at 57 million recruits at age 2 (Table 9). Among the

spring-spawners, the 1974 year-class is moderately strong being about one-

half the strength of the 1968 year-class which has been the strongest year-

class in this fishery in recent years.

Estimation of F 0.1 :

Yield-per-recruit curves were constructed for both spring- and autumn-

spawners utilizing the values in Table 3 and F 0 . 1 levels were calculated

(Fig. 4). The F 0 . 1 level derived for spring-spawners was 0.55 and 0.64

for autumn-spawners.

Catch Projection :

Using the population structure produced at F T = 0.40 and assuming a

low level of recruitment at age 2 (1 x 10 6 recruits) and a similar partial

recruitment pattern to 1979, catch projections were performed for 1980.

Projections were performed separately for each spawning type (Table 10 and

11) and gave a combined yield of 15,579 mt. Adjusting the catch for change
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in weight during the season on the basis of the ratio of the actual 1979

catch to that calculated with first and second quarter weights (1.16)

gives a 1980 yield of 18,132- mt.

This catch level would leave a 5+ biomass of 31.5 x 10 3 mt at the

start of 1981. This level should be viewed as very conservative due to

the option of recruitment utilized. Reports of large quantities of small

fish in inshore areas, from the purse-seiner logs and from length

frequencies of herring taken in a shrimp survey in February 1980 (Sandeman,

pers. comm.), indicate an improving recruitment picture in the Northern

Gulf.

DISCUSSION

A catch level of 18,000 mt while substantially above previous TAC

levels of 12,500 mt reflect the improved stock situation yet may still

be regarded as conservative. In previous assessments the strength of the

1974 year-class has been underestimated and may still, at 50% of the 1968

year-class, be underestimated. Parallelism in year-class strengths

has been noted between this stock and the southern Gulf stock where the

1974 year-class of spring-spawners has been estimated to be larger than

the 1968 year-class (Winters and Moores, 1979). If this were the case

with regard to the west coast of Newfoundland the biomass estimates for

1979 based on the historical CPUE rather than being too high may in fact

be realistic.
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Table 1. Newfoundland west coast herring catches (m tons)
1966-79.

Year K L M N
Total
Catch

1966 103 5529 18 5650

1967 66 5540 13 5619

1968 59 3978 11 4048

1969 46 2549 40 2635

1970 27 3473 301 3801

1971 2424 1076 1963 5463

1972 862 1544 3628 6034

1973 2862 2067 9222 14151

1974 8g6 942 2842 4640

1975 3613 113 242 1027 4995

1976 6565 2067 226 1251 10109

1977 5569 2203 156 4358 12286

1978 6808 1984 365 6453 15610

1979 1 (6032) (5043) (3068) (4157) 18300

1 Provisional data
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Table 5. Effort data for the Newfoundland west coast fishery.

Total
	

Catch/op. day
	

Effort

Year 	 Catch (mt)
	

K + L 	 M + N
	

K+L 	 M+N

1966

1967

1968

1969

1970

1971

1972

1973

19 74

1975

1976

1977

1978

1979

5650

5619

4048

2635

3801

5463

6034

14151

4640

4995

10109

12286

15610

18300

63.2 89.4

67.5 86.5

65.4 61.9

47.8 55.1

38.3 99.2

38.6 141.5

31.7 190.4

53.0 267.0

92.6 - 53.9 -

89.5 - 113.0 -

79.8 (70.2) 1 154.0 (175.0) 1

68.5 (89.0)' 227.9 (175.4)'

73.5 54.2 249.0 337.6

1 from landing slips
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Table 6. Combined 5+ biomass (x10 3 mt) of the Newfoundland
west coast stock for the period 1975-79 at various
levels of FT and the resultant r 2 and predicted
1979 biomass levels using CPUE from the spring
purse-seine fishery.

Year .25 .30
Terminal

.35

F

.40 .45 .50

1975 169.3 151.9 139.5 130.3 123.2 117.4
1976 149.1 133.3 122.1 113.7 107.2 102.0
1977 124.5 110.3 100.2 92.7 86.9 82.2

1978 102.3 89.1 79.6 72.7 67.2 62.8
1979 122.9 103.9 90.4 80.2 72.3 66.0

r2 	.960	 .963 	 .965 	 .967 	 .968 	 .970

Predicted '79 	 112.4 	 98.7 	 88.9 	 81.7 	 76.1 	 71.5
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Table 7. Combined 5+ biomass (x10 -3 mt) for the period
1966-73 at various levels of FT and the
resultant r 2 and predicted 1979 biomass levels
using CPUE data from the fall purse-seine
fishery.

Terminal F

Year 	 .20 	 .30 	 .40 	 .50

1966 280.8 221.4 191.9 174.2

1967 249.3 196.3 169.9 154.1

1968 239.1 188.0 162.5 147.5

1969 221.8 174.4 150.7 136.6

1970 205.6 161.3 139.3 126.1

1971 189.7 149.7 129.8 118.0

1972 161.0 126.7 109.6 99.3

1973 218.6 174.7 152.8 139.7

1979 151.5 103.9 80.2 66.0

r2 .804 .808 .809 .810

Predicted '79 229.2 180.7 156.6 142.4
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Fig. 3. Relationship between CPUE from the spring purse-seine fishery
and 5+ biomass for spring-spawners, autumn-spawners and
combined. (FT = 0.40)



- "
b
 -

U
)

c
x

wzCl.
U

)

IWZa.I
)

C:1
Z_dC

l)

000ti0Iod
U-

Cqr0ONOOOcmCmONOt0C

W

OqrOONO

-'
(
 
U0

,
 
N

•
r
 
^

i
 
t
o

a
. r

4-o 
+
)N

to
 4

.1

>
 
"
0

a
ic

r• tC
3

O
L
i
 
04-

•0r
t
s
 
z

N
 
N

>
 
+
-

i
E

U
 
0

+^ 4--n

o
w

i
 
3

I	
R'S

i
 
a

0
. 1

0
 
E

Q1 i-'
•
r
 
=

Ch•rI
L

O
	

M
 
N

Of 	
CD	

f^ 	
.o	

It)	
..

_
 

(9%
3_011) a/A


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25

