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Introduction

The herring fisheries of southwest Nova Scotia exploit
a stock which is also subject to a foreign fishery on the Scotian Shelf
in divisions 4X and 4W. The forelgn fishery is highly mobile employing
purse seines and midwater trawls. The Canadian fisheries employ a
variety of gears which can be grouped Inte three main categories;
purse seines and midwater trawls, weirs and gill nets. The purse
seine-midwater trawl fishery develeoped duvring the mid-fifties and
early sixties and has cauvsed 3 substaniial iIncrease in total Canadian
landings reaching a peak total (weir and purse seine-midwater trawl)
in 1968 of 134,000 tons. The fisghery hegins in June to the north and
south of the spawning area and moves into the spawning area by late
August (Iles and Miller, ICNATF Res. Doc. 72/11). The major portion of
the catch is taken in the third quarter. The weir fishery takes place
in the St. Mary's Bay-Digby Heck ares with the caich split equally
between the second and third quarter. Catches have fluctuated around
10,000 tons a year from this fishery. The gill net fishery takes
place around the southern tip of Newvas Scotia during the second and
third quarters exploiting local fall spawning populatfons and ds assuw-¢ we
to contribute to the fishing mortality on the main Nova Scotia stock
(Report of the Herring Working Group, Amnual Meeting, 1972).

The age and length composition of the Nova Scotia has been
described for the perdiod 1956-1967 {(Messizh, Purnett and Tibtbo), but
their analysis did not wedghi the sanpling datz by catch amounts due to
the lack of accurate catch statistics. This paper deacribes the age
and length composition oF the Canadisn catch from this stock for the
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period 1965-1971 and provides estimates of numbers asd welghin cavght
in each age group. All age and length distributicns have been weizhted
by gear and catch.

Catches and landings

Canadian weir, purse seine-midwater trawl catches wete
determined on a monthly basis using a similar technigue to that of Tles
(ICRAF Res. Doc. 72/12). The catches were summarized on o quarterly
basis as there was insufficient sampling data for several years vo allow
monthly treatment of catches. For certain years a significant proportion
of the catch was recorded as unknown gear and this was split up szmongst
the known gear types in proportion to the total known catch. Canadian
catches from the stock (Table 1) increased throughout the sixries with a
peak catch of 134,000 tons in 1968 and then declined fo only 43,000 tons
in 1971. The stock came under ICNAF quota control in 1972. Up ro 1969
Canada took virtually all of the total catch from thils stock. Prring the
period 1969 to 1972 when foreign effort took ‘a significant cateh from
the stock, Canada remained the major exploiter taking 288,000 tons or 69%
of the total . U.S.S.R. has the major foreign fishery taking 120,000 toas
during the same period or 29% of the total. Japan, Germany {FR),

German Democratic Republic and Poland each took a portion-of the remaining
1% of the total catch. During the period 1965 to 1977, the Canadian

purse seine-midwater trawl fishery accounted for 89% of the rotal

Canadian take from the stock while the weir fishery tock only 1i:.

v

Size and age composition of catches and
numbers removed from the stock

As indicated by Iles and Miller (ICNAF Res. Doc, 72/11) and
Iles (ICNAF Res. Doc. 72/12) the spatial and seasonal interaction of
separate elements of the fishing in the Nova Scotia area is very complex.
Over much of the period biological sampling data has been inadequate to
allow proper weighting of catches on a monthly ‘basis. ‘Table 2 lizts
the sampling data available for the Canadian catch for the period T055-1971,
Age length material was summarized for the total 4X catch ienorian geoar as
there was insufficient data for individuval age length keve vov auch gear
type. Ages were grouped from 1 to 8 with an additionsl - ente vy hul
age one fish were deleted in the subsequent summaries so only i
percentage show in the catches at this age and is not iudicative ~f
incoming year class strength. Lengths were grouped v« the aplineter
" below. Age, length and weight samples were summarized on & quarieriy
basis as there was insufficient sampling data for a monihly breakdown,
Length-weight data for the period 1969-197i was smumarized ic give an
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average length-weight table which was used for all conversion of catches
to numbers caught in each age group. Length frequency data was
summarized by gear type with purse seine and midwater trawl samples being
combined in one group as there was no appreciable difference ip length
distributions between them. For several years, a small catch occurred

in the first and fourth quarters for which there was no length frequency
samples. In these cases, the catch were put in the second and third
quarters respectively and applied to that sampling data.

Year class variability in the Nova Scotia stock is characterized
by above average strength year classes at intervals of two or three years.
Table 3 lists the age composition of the catch for the period 1965-1971 as
represented in Figure 1, The data clearly shows a good 1961, 1963 and 1966
year class and a slightly better that average 1968 year class. In the
period 1960-1965 when the purse seine-midwater trawl fishery was in the
developmental stage, catches were low and there was low exploitation of the
two year old juveniles. This resulted in a large stock of three year old
and five year old fish (i.e. 1963 and 1961 year classes) being available to
the fishery at the start of the 1966 season, i.e. by having a relatively
low fishing mortality on these year classes as juveniles, they were able to
contribute to the fishery as adults realizing their growth potential. The
period 1966 to 1968 was characterized by a large increase in fishing effort
and catch within the fishery mainly to supply the newly developing fish meal
industry in southern Nova Scotia. By 1968, the fishery reached its peak
catch with the major weight portion of the catch provided by the good 1961
and 1963 year classes. During 1968 there was also a very large catch
(630 million individuals) of the 1966 year class as two year olds but as
they were small fish they contributed relatively little to the weight
composition of the catch. This high exploitation of the 1966 year class as
juveniles was responsible for a reduced contribution of the year class to
the fishery as adults, especially during the years 1970 and 1971 when as
four and five year olds the year class should have been making its major
weight contribution to the fishery. Table 4 lists the weight contribution
to the fishery of each year class as different ages. If we comsider the
weight contribution to the fishery of a year class between the ages of
four and six, the 1961 and 1963 year class contributed 158 and 100 thousand
tons respectively whereas the heavily exploited juvenile 1966 year class was
only able to contribute 48 thousand tons during the same age period.

Preliminary analysis of the 1972 catch has indicated a high
mortality on herring under 22 cm in length, 470 million individuals being
caught. This would indicate the probability of anmother strong year class
entering the fishery but again like the 1966 year class being over exploited
as Jjuveniles.

It is evident that in order to obtain the maximum sustainable yield
from this stock it will be necessary for any management scheme to reduce the
high juvenile mortality as contributed by the purse seine-midwater trawl
fishery in past years. Any large incoming juvenile year classes will then
be able to realize its growth potential contributing substantially more to
the fishery as adults.
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purse seine-midwater trawl catch 1965-71.
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purse seine-midwater trawl catch 1965-71.
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