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ABSTRACT

Total herring landings in NAFO Division 4R have ranged
from a peak of 26,984 t in 1973 to a low of 4,794 t in 1975. In
1984, 7,766 t were landed. TACs have been in effect since 1977
and have been exceeded every year except 1981, 1983 and 1984. In
recent years, 55% of the TAC has been allocated to mobile gears
(mainly purse seines) and 45% to fixed gears (mainly gillnets).

Gillnet catch rates for both the spring and fall
spawners had shown a decreasing trend from'1978 to 1981 at which
time they began to level off. Both catch rate series increased in
1984.

Spring spawners have almost always dominated the catch
since 1966 and from 1974 to 1983 averaged 77% of the catch in
numbers. The spring spawners have historically been dominated by
the 1968 and 1974 year-classes. More recently however, the 1979
and 1980 year-classes have contributed significantly, representing
56% of the catch in numbers in 1984. The fall spawners had been
dominated by the 11+ age groups from 1966 to 1983. In 1984, the
1979 year-class dominated at 45% of the catch in. numbers.

Cohort analyses showed that the spring spawner
population has decreased from 1.39 x 10 9 fish in 1971 to .25 x
10 fish in 1984 while the fall spawners have suffered a 12.5
fold decrease in numbers from 1966 to 1984. The decline of these
stocks was most certainly due to poor recruitment as the fishing
mortalities have been kept below F0 . 1throughtout the history of
the fisheries. Moreover, the only significant recruitment since
1972 has been the 1974, 1979 and 1980 year-classes for the spring
spawners and the 1973 and 1979 year-classes for the fall spawners.

Projections using the expected catch of 5,670 t of
spring spawners in 1985 show FT=0.12. Only a slight decrease in
population biomass is forecast, from 61,416 t in 1984 to 60,427 t
in 1985. The 1986 F0 . 1 catch would be 13,300 t. The expected
1985 fall spawner catch of 4,330 t should result in FT=0.39. The
population biomass is expected. to drop from-22,650 t in 1984 to
19,916 t in 1985. The F0.1 catch in 1986 would then be 3,400 t.
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RESUME

Les debarquements de hareng dans la Division 4R de
1'OPANO sont passes d'un maximum historique de 26,984 t en 1973 a
un minimum de 4,794 t en 1975. En 1984, les captures rapportees
etaient de 7,766 t. Les TPA imposes depuis 1977 ont ete depasses
chaque annee sauf 1981, 1983 et 1984. Recemment, 55% du TPA a ete
alloues aux engins mobiles (principalement des seineurs) et 45%
aux engins fixes (en majorite des filets maillants).

Les taux de captures calcules a partir des donnees de la
peche cotiere montrent une baisse de biomasse des reproducteurs
de printemps et d'automne entre 1978 et 1981. Par la suite, les
biomasses seraient demeurees stables jusqu'en 1983 et auraient
augmente en 1984.

Selon la matrice des captures a 1'age, les reproducteurs
de printemps sont generalement dominants dans la capture depuis
1966. Its representaient environ 77% des captures totale en
nombre entre 1974 et 1983 Ce sont les classes Wage de 1968 et
1974 qui ont doming les captures historiques des reproducteurs de
printemps. En 1984, les classes d'age de 1979 et 1980
representaient 56% des captures en nombre. Les captures de
reproducteurs d'automne ont compris une forte proportion de
poissons de plus de 11 ans entre 1966 et 1983. Cependant, en
1984 la classe d'age de 1979 etait dominante et representait 45%
de la capture en nombre.

Les analyses de cohorte ont demontre que les
reproducteurs de printemps sont passes de 1.39 x 10 9 harengs en
1971 a 0.25 x 10 9 harengs en 1984 alors que la population des
reproducteurs d'automne a decline par une facteur de 12.5 entre
1966 et 1984. La cause des declins observes est attribuee a
1'insuffisance du recrutement, etant donnee que" les taux de
mortalite par la peche etaient inferieurs a F0 . 1. De plus, seules
les classes d'age de 1974, 1979 et 1980 chez les reproducteurs de
printemps et les classes d'age de 1973 et 1979 chez les
reproducteurs d'automne ont contribue de fagon notable a la
capture depuis 1972.

Les projections de captures et biomasses residuelles
montrent que la capture de 5,670 t des reproducteurs de printemps
en 1985 resulterait en un taux de mortalite de FT= 0.12. La
biomasse totale passerait alors de 61,416 t en 1984 a 60,427 t en
1985. Une mortalite par la peches de F0 • 1 en 1986 permettrait de
capturer 13,300 t de hareng. La capture de 4,330 t des
reproducteurs d'automne prevue pour 1985 occasionnerait un taux
de mortalite de FT= 0.39 et une legere baisse de biomasse de
22,650 t en 1984 a 19,916 t en 1985. En pechant a un taux F0 . 1 en
1986, on recolterait 3,400 t de hareng.
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INTRODUCTION

Total landings from the west coast of Newfoundland (NAFO
division 4R) peaked in 1973, decreased sharply a year later when
the number of seiners in the commercial fleet was greatly
reduced, increased again until 1980 and have dropped continuously
thereafter (Table 1, Figure 1). Total allowable catches (TACs)
have been in effect since 1977, when the west coast of
Newfoundland was defined as a herring management unit. In order
to prevent overexploitation of local stocks, the TAC was broken
down into quotas for three areas (Moores and Winters, 1978) : (1)
St. George's Bay (area K), (2) Cape St. George to Cape St.
Gregory (area L) and (3) Cape St. Gregory to Cape Norman (areas M
+ N) (Figure 2). TACs set since 1977 have been exceeded every
year except in 1981, 1983 and 1984.

The fishing pattern of the herring fleet has varied
greatly over time. Before 1971 most of the catch was reported in
area M, while from 1971 to 1978 landings from area K were the
most important (Figure 3). More recently, the proportion of the
total catch reported in the latter area has slowly diminished
while increasing in area L and again in area M.

These herring stocks have been exploited by fixed gears,
mainly anchored gillnets, and mobile gears, mainly purse seines.
However the proportion of the total catch taken by each gear
component in each fishing area has been extremely variable,, and
complete disappearance of one or the other fishery has occured in
some years (Table 2, Figure 4).

HISTORICAL TRENDS

The purse seine fleet, being very mobile, can direct its
fishing effort wherever success is expected to be optimum.
Therefore the fishing pattern of the fleet has fluctuated
considerably over time (Figure 5). For instance, in the southern
fishery (areas K + L) during the 70's, most of the catch was
reported in area K. As the proportion of market size fish
decreased in St. George's Bay in the early 80's, more and more
catches were reported from area L. Finally in 1983 and 1984,
catches were taken almost exclusively in area L. In the northern
fishery (areas M + N), Moores and Winters (1980) noted that in
1979, the bulk of the catch, which previously came from St.
John's Bay (area N), was now being reported from south of Pointe
Riche (area M). Since then, this shift in fishing pattern has
become more and more pronounced resulting in catches from area M
being 4 times higher than in area N in 1983. In 1984, there was
no purse seine catch taken in area N. As a result of these
changes in fishing patterns, more and more of the total purse
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seine catch is being taken in the central part of the west coast
(areas L + M) rather than at the extremities which was the case
in the mid 1970's.

The nearshore fishery, made up of all gears other than
purse seines (mostly gillnets), has also gone through remarkable
changes since 1966. In, the late sixties, the predominance of
this fishery in the southern areas rapidly declined (Figure 6).
From 1971 to 1978, most of the catch was reported from area N.
After 1975, the development of a major spring gillnet fishery
south of Cape St. Gregory (Moores and Winters, 1980) resulted in
more catches being reported from areas K and L. Consequently,
since 1979, almost equal proportions of the total catch have been
taken from the southern and the northern zones.

THE 1982, 1983 AND 1984 FISHERIES

Total allowable catches (TAC) of 10,000 t were set in
1982, 1983 and 1984. While the TAC was slightly overrun in 1982,
total catches were less than 9,000 t in 1983 and 8,000 t in 1984
(Table 3). In 1982 and 1983, purse seine catches in St. George's
Bay were below the area allocations, (no catches at all were
reported in 1983) due to the dominance of fish below market size.
During the same period, all other purse seine area allocations
were overrun. - In 1984, area allocations were not set, but the
fishing pattern was very similar to the previous years with
little catch in St. George's Bay and over 3,000 t reported from
Cape St. Gregory North (areas M + N).

The fixed gear allocations were overrun in all areas in
1982 but were not reached in 1983 nor in 1984. In 1984, the
gillnet catches in areas K and L were taken almost exclusively in
April and May (Table 4). The decrease in importance of the summer
and fall fisheries in the south was mainly the result of poor
market conditions and the abundance of so-called "black herring"
which are reported to be too soft for processing. The April
fishery in the Port-au-Port area (area K) was temporarily closed
because of a high incidence of dumping as fishermen were unable
to sell their catch. Spring catches in area M were also
considerably more than fall catches, which was not the case in
1982 nor in 1983.

POPULATION ABUNDANCE INDICES

Catch rate indices have been calculated for the gillnet
and purse seine fisheries for both the spring and fall season. An
index was also derived from the January bottom trawl survey in
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Division 4R.

Gillnet Fishery:

Monthly gillnet catch rates (t/slip) were calculated
using landings from all purchase slips available since 1977. Two
catch rate indices were selected as representative of the two
spawning stock components; from areas K and L in April and May
for the spring spawners, and from area N in August for the fall
spawners (Table 5). The geometric mean of t/slip, weighted by the
corresponding gillnet catches, was calculated for each series
(Table 6). These indices were adjusted for gang size, as they did
not take into account changes in the number of nets fished per
trip. The number of nets per gang for 1977 to 1981 were based on
surveys carried out on the Newfoundland east coast. For 1982 to
1984, the gang size was obtained from a written survey conducted
on the west coast in 1984. The number of nets fished from 1981 to
1983, recorded on the licence applications, was used to
standardize the two series of data. The adjusted catch rates were
used to fine tune cohort analyses on the two spawning stocks.

Gillnet abundance indices were higher for the spring
spawners than for the fall spawners (Figure 7). The catch rates
for the spring fishery in areas K and L showed a generally
declining trend in abundance from 1978 to 1981, while decreasing
only slightly between 1981 and 1983. In the area N fall fishery,
the catch rates followed a rapid decline between 1979 and 1981.
Between 1981 and 1983, the gillnet CPUE was stable, increasing
only slightly in 1983. Both the spring and fall catch rates
increased in 1984.

Purse Seine Fishery:

Catch and effort data from purse seine log-books have
been analysed for trends in abundance. Historical catch and
effort data were more consistently available for the months of
April and May in areas K and L for the spring fishing season and
for the months of November and December in areas M and N for the
fall fishing season. Consequently, catch rates, weighted by the
corresponding purse seine catches, were calculated for those
selected months and areas.

Historical trends in c/set and c/night are very similar
(Table 7, Figure 8). From 1980 to 1983, the spring catch rates
were generally much higher than the fall catch rates; the
weighted average c/set and c/night being 2.5 and 2 times higher,
respectively. In 1984, c/night was still higher in the spring,
but c/set was similar for the two seasons.

In the spring fishery, catch rates were more or less
stable between 1975 and 1980, but have fluctuated since then. In
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the fall fishery, catch rates dropped steadily between 1978 and
1981 (similar to the decrease in the gillnet abundance index for
the fall spawners between 1978 and 1981), increased sharply in
1982 and have decreased thereafter. If we assume that the spring
catch is mainly comprised of spring spawners and the fall catch
is of both spring and fall spawners (Table 8), the more or less
constant decline in catch rate, most evident in the fall fishery
between 1978 and 1981, could indicate a decrease in the fall
spawner fishable biomass.

The validity of seiner catch rates as representative of
pelagic fish population abundance has often been discussed
(Powles, 1981; Pope, 1978; Ulltang, 1978; Cleary, 1982) and
generally they are considered to be difficult to interpret.
Besides, log-book coverage was rather limited in 1982, 1983 and
1984. Consequently the data were not used to fine tune the cohort
analyses, but are presented here as additional information on
trends in abundance.

Bottom Trawl Survey :

Data from the January groundfish survey were available
for 1983, 1984 and 1985. The catch rate has gone from 1.28
herring/tow in 1983 to 0.89 herring/tow in 1984 and 4.25
herring/tow in 1985.

This trawl survey is designed to obtain basic - data on
groundfish stocks. Any catch of herring is incidental and catch
rates should be regarded with caution.

AGE COMPOSITION OF THE COMMERCIAL CATCH

Catch-at-age data from 1966 to 1981 were taken from
Tremblay et al. (1983). The 1983 catch at age was updated with
the final 1983 landing statistics. As official landings were not
available at the time of the assessment, the 1984 catch at age
was calculated using landings partially provided from the
Newfoundland Statistics Branch, from the inshore fishery purchase
slips and from the purse seine supplementary purchase slips. The
total landings from these sources were similar to estimates made
by the fisheries protection officers. They are believed to
include approximately 90% of the reported catch based on a
comparison between the available purchase slips and the DFO
landings from January to May.
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Spring Spawner Catch :

Spring spawners (SS) have almost always dominated the
catch (Table.9), and from 1974 to.1983, averaged 77% of the catch
in numbers. The 1968 year-class was the largest ever observed in
the spring spawner catch and completely dominated the catch from
1970 to 1978 (Table 10). Between 1971 and 1982, the only
significant recruitment to the spring spawner fishery came from
the 1974 year-class. In 1983 about 39% of the catch consisted of
the 1979 and 1980 year-classes. These same year-classes_ also
dominated the 1984 fishery, representing 56% of the catch in
numbers. Consequently, the mean age of the spring spawners in the
catch dropped to 7 years old in 1983 and 1984 (the lowest average
seen since 1975). After a sudden increase in the proportion of
fish younger than 4 years old in 1983 due to the presence of the
1980 year-class, this proportion dropped back to 1.8% in 1984.

Fall Spawner Catch :

Herring of the 11+ age group have dominated the fall
spawner (FS) catch since 1966, except in 1984 when the 1979
year-class contributed to more than 45% of the catch in numbers.
The mean age of fall spawners in the catch has therefore
decreased in recent years, from 10 years old in 1976 to 7 years
old in 1984. The proportion of fish younger than 4 years old was
negligible (less then 1%).

LENGTH FREQUENCIES OF THE COMMERCIAL AND RESEARCH CATCHES

In 1982, 1983 and 1984, commercial purse seine catches
from the fall fishery were sampled by observers on board the
vessels. Length frequencies of herring landed, as well as
discarded, are shown on Figure 9. Sets were released if the
percentage of small fish was judged to be too high.

In 1982 and 1983, the dominant lengths of landed fish-
were between 360 and 380 cm. In 1984 the modal length group was
much smaller, from 300 to 320 cm. The length distributions of
fish discarded in 1982 and 1983 were bimodal with peak lengths
below 280 cm. In 1984, the situation was quite different. The
dominant length group of discarded fish was the same as in the
landed catch. Moreover, very few fish less than 220 cm were
observed in 1984 in either the landed or discarded samples.

Length frequencies of herring caught during the bottom
trawl survey in 1982 and 1983 also demonstrated that herring
smaller than 280 cm were available (Figure 9). The modes observed
corresponded very closely to those found in the landed catch and
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discarded sets from the commercial purse seine fishery. In
January 1985, the proportion of fish smaller than 300 cm in the
research catch was negligible.

These data indicate that the length distribution of
herring available to the commercial fishery has changed
considerably over the last few years. The proportion of "bigger"
fish, which are preferred for commercial purposes and, according
to the catch-at-age data, have dominated the fishery for many
years, has decreased. The absence of "smaller" fish in the
discarded sets and research samples could indicate a drop in
recruitment.

The comparison of the commercial and research length
frequency data has shown very clearly that the purse seine
fishery has been very selective towards the larger fish. However,
in 1984, it seems that this situation has changed. The abundance
of four and five year old fish mixed with the older age groups
has prevented the seiner operators from selecting sets with only
large fish. The declining proportion of older fish has also meant
that they must land a higher proportion of smaller, less
marketable fish.

NATURAL MORTALITY RATE

An estimate of 0.2 for the instantaneous natural
mortality rate (M) was assumed for the present analyses. This
value was used in the previous assessment (Cleary and McQuinn,
1984) and is consistent with that for other herring stocks (Lea,
1930; Runnstrom, 1936; Beverton, 1963).

PARTIAL RECRUITMENT

Partial recruitment vectors were estimated for the two
spawning stocks from purse seine selectivity coefficients. These
coefficients were derived from the ratio of the proportion-at-age
from the commercial landings and the discarded sets (Table 11).
Samples from the discarded sets were assumed to be representive
of the population for the younger ages due to the non-selectivity
for length of purse seines. Fish seven years and older were
considered to be fully recruited as this fishery is directed
towards older fish. The resulting partial recruitment vectors
were as follows:
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AGE 2 	 3 4 5 6 7+

SS .023 	 .24 .63 .90 .64 1

FS --	 .10 .41 .40 .57 1

The partial recruitment vectors obtained differ from the
previous assessment (Cleary and McQuinn, 1984) because of the
dominance of the 1979 and 1980 year-classes. This has led to a
concentration of fishing effort on these cohorts even though they
are below the desirable length for the market and therefore would
normally have lower partial recruitments.

WEIGHT AT AGE

Mean weight at age was calculated as the average weights
for the 1st and 2nd quarters of the year for spring spawners and
the 3rd and 4th quarters for fall spawners (Table 12).

COHORT ANALYSES

Cohort analysis was run separately for spring and fall
spawners. Average F's for ages 8 to 10 were input as the last age
F for each run. Population biomass was calculated for the
beginning of the year for spring spawners and mid-year for fall
spawners as these would represent the biomass available at the
onset of the greatest effort exerted on each stock component.

A series of cohort analyses was run at various values of
terminal F. Least squares regression of fishable biomass on
gillnet catch rates was used to tune the cohort analyses for the
two spawning stocks. Terminal F for fall spawners was determined
by choosing the regression line with the best combination of
correlation coefficient and intercept (Table 13). Because the
cohort analysis for spring spawners did not converge, the
criteria used for the selection of FT were (a) the closeness of
the 1984 point to the regression line and (b) the smallest sum of
residuals for the 1982 to 1984 points to the regression line.
These analyses indicated terminal F's in 1984 of 0.1 and 0.3 for
spring and fall spawners, respectively (Figure 10 a,b).

According to the present analysis, the spring spawner
population numbers reached an historical low of .25 x 10 9 fish in
1984 after a decline from 1.39 x 10 9 fish in 1971 (Table 14a).
This drop in abundance was observed even though fully recruited
fishing mortality rates have been kept below the long term
average F0 . 1=.3 throughout the history of the fishery (Table



10

14b). The decline of this stock is most certainly due to the
poor recruitment seen in the last decade. Since 1972, only the
1974 and, more recently, the 1979 and 1980 year-classes have
contributed significantly to the stock. During this period,
recruitment at age 2 has been substantially below the historical
average (1966-1971: 270,116 x 10 3 fish vs 1972-1983: 50,823 x
10).

The results of the cohort analysis run for the fall
spawners indicated a 12.5 fold decrease in population numbers
from the historical high in 1966 to 1984 (Table 15a). Fully
recruited fishing mortality rates were below F0 . 1 until 1983 and
1984 when they reached their highest observed value of .3 (Table
15b). Again, the lack of recruitment appears to be the dominant
reason for the drop in biomass as only the 1973 and 1979
year-classes have been of significance since 1972.

CATCH AND BIOMASS PROJECTIONS

Projections for 1985 and 1986 were run using population
numbers - obtained from the cohort analyses and recruitment at age
2 for 1983 and 1984 set to the geometric mean of the estimated
recruitment from 1966 to 1982. It was assumed that the 1985 TAC
would be taken and that the proportion of spring and fall
spawners in the catch would be the same as was observed in the
1984 catch. Projections for 1986 were calculated using the long
term fully recruited F0 . 1 value of 0.3.

Spring Spawners :

According to the present projections, the expected catch
of 5,670 t in 1985 will result in a fishing mortality of F=.12
(Table 16a). Only a slight decrease in population biomass is
expected, from 61,416 t in 1984 to 60,427 t in 1985. The 1986
F0 . 1 catch would be 13,300 t and the population biomass would be
expected to drop to 54,996 t. Recruitment of the 1980 year-class
should produce a slight increase in the mature biomass to 43,341
t in 1985 although this will still be well below the historical
high of 169,766 t in 1974 (Figure 11).

Fall Spawners :

Assuming the expected 1985 catch of 4,330 t is taken,
the projected fishing mortality will be F=.39 on fully recruited
ages and will result in a catch of 3,400 t in 1986 at F=0.3. The
population biomass is expected to drop from 22,650 t in 1984 to
19,916 t in 1985 and 17,304 t in 1986 at these levels of



11

exploitation (Table 16b). This stock has shown a constant decline
in mature biomass since the historical high of 170,607 in 1968
(Figure 11). Recruitment of the 1979 year-class in 1984 increased
the 5+ biomass to 18,420 t from 11,124 t in 1983. However, the
mature biomass is expected to decrease to 11,548 t in 1986, which
will be 7% of the 1968 value.

CONCLUSIONS

It appears from the foregoing analyses that the spring
spawning stock is being exploited at a level lower than the long
term FO.lvalue of 0.3. This stock has shown, however, a constant

idecline in biomass since 1974 even though it has never been
fished above F0.1 and has rarely been fished above F=.2 (Figure
11) .

The fall spawning stock is presently being fished at
F0.1 but only due to shortfalls in the TAC. Projections showed
that the terminal F will increase to 0.4 on this stock in 1985 at
the present TAC. The biomass has declined continuously since
1968. During this period, a dominant year-class has not been
produced which could support the fishery, as was seen in the late
'SOs. A slight increase in biomass was observed in 1984 due to
the 1979 year-class, but not in the proportions seen in past
decades (Figure 11).

The imbalance in the exploitation rates on the two
stocks is partially due to the concentration of effort in the
fall of the year in the mixed fishery in areas L and M. Even
though this is a mixed fishery, the percent of fall spawners in
the catch is disproportionate to its overall abundance.
Consideration should therefore be given to the protection of the
fall spawning component by concentrating more fishing effort in
the spring in areas K and L when catches are dominated by spring
spawners.

Herring stocks in the Gulf of St. Lawrence have been
highly dependent upon the occasional appearance of extremely
large year-classes for population resurgence. This was seen in
Division 4R with the massive recruitment of fall spawners which
occurred in 1958 and spring spawners in 1968. These were the
dominant year-classes for these stocks for over a decade. This
phenomenon was also observed in Division 4T with the 1958 and
1959 year-classes (Winters and Hodder, 1975). Between the rare
occurrences of large year-classes, recruitment is neither strong
enough nor regular enough to sustain high biomass levels even at
low exploitation rates. For this reason and in order to prolong
these fisheries during periods of poor recruitment, such as that
being experienced at present, conservative management strategies
should be adopted.
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Table 1. 	 Total herring catches (t) from NAFO division 4R by fishing area,
1966-1984.

Areas

Year 	 K 	 L 	 M 	 N 	 Total catch 	 TAC

1966 216 103 5530 18 5867
1967 215 66 5540 13 5834
1968 945 59 3979 11 4994
1969 280 ` 46 2549 69 2944
1970 441 110 3469 855 4875
1971 4138 2596 1151 2619 10504
1972 5960 925 1544 4765 13194
1973 12540 2862 2067 9515 26984
1974 2624 856 942 3035 7457
1975 3341 113 242 1098 4794
1976 6566 2069 227 1801 10663
1977 5569 2205 156 4766 12696 12000
1978 6808 1984 365 5959 15116 12500
1979 6031 5043 -3998 3254 18326 12500
1980 5097 6944 2968 4114 19123 18000
1981 3638 4900 3089 1969 13596 16000
1982 2399 4345 2463 1676 '10883 10000
1983 1411 3157 2240 1920 8728 10000
1984 1194 1918 3853 801 7766 10000
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Table 2. Herring catches (t) by fishing area and gear type
for NAFO division 4R, 1966-1984.

K 	 L 	 N 	 N 	 CONBINED

	

YEAR PURSE BILLNET OTHER 1 PURSE 6ILLNET OTHER 	 PURSE GILLNET OTHER PURSE 6ILLNET OTHER 	 PURSE GILLNET OTHER 	 TOTAL
SEINE 	 GEARS 	 SEINE 	 GEARS 	 SEINE 	 GEARS 	 SEINE 	 GEARS' SEINE 	 GEARS

1966 0 216 0 0 103 0 5491 39 0 0 18 0 5491 376 0 5867
1967 0 215 0 0 66 0 5464 76 0 0 13 0 5464 370 0 5834
1968 0 156 789 0 59 0 3776 67 136 0 11 0 3776 293 925 4994
1969 241 33 6 0 46 0 2344 201 4 0 68 1 2585 348 11 2944
1970 28 410 3 12 81 17 2939 526 4 0 763 92 2979 1780 116 4875
1971 3287 424 427 2239 333 24 725 405 21 356 2252 11 6607 3414 483 10504
1972 4743 351 866 727 134 64 1330 214 0 0 4619 146 6800 5318 1076 13194
1973 12112 428 0 2740 122 0 1763 302 2 3453 6047 15 20068 6899 17 26984
1974 2465 159 0 756 96 4 439 456 47 1071 1959 5 4731 2670 56 7457
1975 3221 117 3 0 97 16 0 216 26 0 1076 22 3221 1506 67 4794
1976 6067 496 3 1956 iii 2 0 207 20 184 1477 140 8207 2291 165 10663
1977 5289 273 7 2009 193 3 0 125 31 2155 242B 183 9453 3019 224 12696
1978 6252 523 33 1037 931 16 0 284 81 1834 4103 22 9123 5841 152 15116
1979 4387 1641 3 2774 2267 2 2829 1048 121 0 3247 7 9990 8203 133 -- 18326
1980 3499 1557 41 3703 3224 17 2002 878 68 428 3681 5 9632 9340 151 19123
1981 2269 1367 2 3277 1623 0 2037 912 140 342 1600 27 7925 5502 169 13596
1982 934 1462 3 2762 1572 11 1888 517 58 0 1675 1 5584 5226 73 10883
1983 0 1409 2 2240 871 46 1906 226 108 465 1421 34 4611 3927 190 8728
1964 63 1129 2 1321 597 0 3312 521 20 0 801 0 4696 3048 22 7766

1 Includes shrimp trawl, bar seine, trap, midwater trawl and otter trawl.
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Table 3. 	 A comparison of catch (t) and quotas for NAFO division 4R herring
stocks in 1982, 1983 and 1984 (allocations in brackets*).

1982
Fishing area 	 Purse seine 	 Other 	 Total

St.George's Bay 	 (K) 934 (2200) 1465 (1000) 2399 (3200)

Port-au-Port 	 (L) 2762 (1650) 1493 (1500) 4255 (3150)

Cape St.Gregory North (M + N) 1888 (1650) 2136 (2000) 4024 (3650)

Total 5584 (5500) 5094 (4500) 10678 (10000,)

1983

Fishing area 	 Purse seine 	 Other 	 Total

St.George's Bay 	 (K)

Port-au-Port 	 (L)

Cape St.Gregory North (M + N)

Total

0 	 (1925) 1411 I- (2250) 1411-n
(6100)

2240 	 (1925) 917 3157—i

2371 	 (1650) 1789 	 (2250) 4160 	 (3900)

4611 	 (5500) 4117 	 (4500) 8728 	 (10000)

1984

Fishing area Purse seine Other Total

St.George's Bay 	 (K) 63 1131 1194
(2250)

Port-au-Port 	 (L) 1321 597 1918

Cape St.Gregory North (M + N) 3312 1342 	 (2250) 4654

Total 4696 	 (5500) 3070 	 (4500) 7766 	 (10000)

* Allocations are officially established for "mobile" and "fixed" gears.
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TABLE 4. Herring catches(t) from NAFO division 4R by month, gear
type and fishing area in 1982, 1983 and 1984

K L M N

1982 PURSE GILLNET 	 OTHER PURSE GILLNET OTHER PURSE GILLNET OTHER PURSE	 GILLNET 	 OTHER
SEINE	 GEARS SEINE 	 GEARS SEINE 	 GEARS SEINE	 GEARS

J
F
M
A 12 1364 38 10 1
M 8 1319 3 1291 1135 1 44 1 2
J 44 107 133 29 9 28
J 33 3 55 9 532
A 15 5 12 1 350
S 323 20 29 49 51
0 603 16 227 10 1455 249 28 621
N 3 2 433 80 83
D 8

T 934 1462 3 2762 1572 11 1888 518 58 -- 1675 1

1983

J 1 2
F 2 1 1
M 15 5 54 4
A 887 1 1585 393 46 29 52 9 3
M 429 1 590 358 48 5
J 29 65 44 9 1 43
J 25 36 23 233 10
A 12 26 6 540 3
S 3 6 233
0 5 1 284 23 74
N 2 1338 29 357 159 16
D 1 1 284 39 108 137

T 1409 2 2240 869 46 1906 212 108 465 1433 36

1984

J 1 183
F 1
M 1
A 8 469 1024 218 472 119 18 1
M 55 648 2 297 237 423 207 15
J 7 1 29 2 44

1 99
A 175
S 129
0 4 5 567 75 221
N 134 1009 78 97
D

658 12 20

T 63 1129 2 1321 597 -- 3312 521 20 -- 801 --
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Table 11. Calculation of the purse seine selectivity factors from the
age compositions of discarded sets and commercial landings.

SPRING SPAWNERS

AGE DISC. COM. RATIO SELECTIVITY P.R.
FACTOR

2 20.9 0.8 0.04 .023 .023
3 2.5 1.0 0.39 .239 .24
4 35.0 36.2. 1.03 .630 .63
5 12.3 20.2 1.64 1.000 .90
6 4.7 4.9 1.05 .641 .64
7 2.9 4.4 1.52 .924 1.00
8 0.7 0.8 1.19 .722 1.00
9 1.4 3.1 2.19 1.331 1.00

10 4.7 4.2 0.88 .538 1.00
11+ 14.4 24.4 1.69 1.032 1.00

FALL SPAWNERS

2 - - - - -.
3 2.1 0.4 0.19 .100 .10
4 5.1 4.0 0.78 .412 .41
5 .63.6 48.6 0.76 .401 .40
6 11.0 11.9 1.08 .568 .57
7 4.2 8.0 1.90 1.000 1.00
8 1.7 2.9 1.71 :896 1.00
9 0.8 1.5 1.88 .984 1.00

10 2.1 2.5 1.19. .625 1.00
11+ 9.3 20.3 2.18 1.146 1.00
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Table 13. Correlation coefficients and intercepts for different
relationships between fall spawner biomass and gillnet catch
rates at various F values for cohort analysis.

F
	

0.20 	 0.30 	 0.35 	 0.40

MID-YEAR BIOMASS

5+ r .89 .92 .93 -.93
bo 6683 1031 -585 -1797

6+ r .92 .92 .92 .92
bo -596 -3648 -4520 -5174

MID-YEAR FISHABLE BIOMASS

2+ r .89 .89 .89 .89
bo 5352 785 -520 -1498
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Figure 1. Commercial herring landings (t) from NAFO division 4R by fishing

area, 1966-1984.
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Figure 4. Proportions of the annual herring catches taken by purse seines and by
all other gears separated by fishing areas, 1966-1984.
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Figure 10. (a) Least squares regression of January spring spawner fishable
biomass and gillnet catch rates for areas K and L in April
and May, 1978-1984 and (b) mid-year fall spawner fishable
biomass and gillnet catch rates for area N in August, 1977-1984.
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