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INTRODUCTION

The Canadian fighery for Atlantie mackerel in Subarea 4 extends
from the Gulf of St. Lawrence aleng the Atlantic coast of Nova Seotia and
into the Bay of Fundy. Inshore fixed gears and a fleet of small purse seiners
and multiple-use vessela contributed to a total Canadian catch of almost
17,000 metric tons in the 1973 season (Stobo and Hunt, 1974). Activity
of the fishery is restricted by the arrival and departure of fish from the
area during their annual spring and fall migration (Sette, 1950; Stobo and
Hunt, 19%74; MacKay, 1967).

The history of the fishery and a summary of bilologlcal parameters
relating to Canadian catches in Subarea 4 was presented by Stobo and Hunt
(1974). 1In this report essentially the same data base (1973) was re-examined
to obtain observed weilghts at age and length by month and ICNAF Diviaion.

MATERIALS AND METHODS

A total of 3,793 fish were examined for weight, fork length and
age from samples of fixed and mobile gears collected in the 1973 geason,
These detailed samples were stratified from the random length frequency
samples by selecting two fish from each half-centimeter length group and
were generally frozen for later examination.

Estimates of age were made from otoliths by counting hyaline
(winter) growth zones using a technique similar to that described for herring
by Hunt et al (1973). Year class is thus defined as the year sampled minus
the age. The nucleus was excluded from counts and fish caught 1n the same
year in which they were spawned were placed in the O-group and assigned to
the appropriate year class. This 18 in contrast to the method used by Stobo
and Hunt (19274) in which the nucleus was counted but cemparison of age
estimates can be made by a2 simple subtraction, While fish were aged to
as 0ld an age as possible, for the purpose of this report all fish judged
to be 13 or older have been combined into the 19604 year class.

Summaries of length, welght and apge were compiled on a monthly
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basis (June to October)} for ICNAF Divisions 4T, 4V-W and 4X and for Subarea
4. Seasonal summaries were alsc completed for each of the above areas,

Welght-length regression parameters for the equation
b
weight = a length

for each area were calculated from seasonal estimates of weight at length.
Curves for each area were plotted using calculated weight at length values
from the above equation.

Mean annual weights at age were used to determine constants of the
generalized Von Bertalanffy growth equatiorn by giving equal weight to each
observed value of weight at age following the methaod described by Allen
(1966). Curves were constructed for each area from equations of the form

=k{t-t
Wt ™ wmax [1 - e (t 0)] n

where Wt = weight at time t, Wpayx = theoretical maximum welght, k and ty=

constant and n = b of the length-weight relationship,

RESULTS AND DISCUSSION
(1) Length~welght relationship

Observed mean weights by centimeter length groups are presented
in Table 7 for each of the areas under discussion on a seasonal basis.
Calculated mean weight at length are summarized by curves for each area in
Figure 1.

In Table 7, it is apparent that the length range for each area 1s
not the same and in particular that fish less than 24 ems. are not represented
in area 4T. However, as Stobo and Hunt (1974) suggest, this may be due to
selective fishing and size-segregated movement of fish through respective
areas, In adequately represented length groups, good agreement in mean
welght at length 1s obtained with the exception of fish over 37 cms, in area
4T. These appear to have 2 significantly lower mean weight at length than
elther of the other two areas, Since weight in this case refers to total
welght, it 18 expected that the representation of maturity stages in samples
1s significant, especially if the propotrtion of stages varies with season
and area. Immediately prior to spawning,gonad weight may account for in
excess of 207 of total weipght, particularly in large fish, and consequently
the ratio of “full"™ to "spent” fish in samples is an influencing factor in
determining mean weight. In addition, Sette (2943) found that large fish
tend to spawn earlier within the same area, The four broad ranges to which
maturities have been assipgned (Sette, 1943) does not allow a detailed break-
down of the representation of "full" and "spent" fish in each area but
Stobo and Hunt (1974) did find some general differences between areas.

They suggest a tendency for early spawning in area 4T followed by summer-fall
spawning in the other .two areas and, considering sampling totals by month
(Tables 1-5), it is probable that the proportion of "spent" fish collected

in area 4T exceeds that of areas 4V-W and 4X.

Good agreement between observed and calculated mean weilghts at
length were obtained from regression parameters as 1llustrated by Figure 1.
Curves are almost co-incident at the lower end of the length range but be-
come somewhat divergent above 36 cme, which 1s Iin agreement with observed
data. Again this divergence may be attributed to the proportion of maturity
stages in samples.

Comparison of regression parameter reported here indicates reason-

able agreement with those reported by Anderson (1973) and those derived from
the data of Isakov (1973). These parameters are summarlzed as follows:
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a b Calculated weight at 32 cms.
Hunt 0.0068 3.1144 331.,2
Anderson 0.0033 3.3194 327.1
Igakov 0.0161 2.8701 336.3

Differences in these parameters may be attributed, at least partially, to
varying sampling periods which in this case range from spring-summer to fall-
winter. Isakov and Anderson (1973) base their results on data collected

in late fall-early winter for, presumably, post-spawning fish and thus
gonadal weight 18 not reflected to the same degree in their results. Even
with this considervation, 1t 1s significant to note that estimates of mean
welght at length are close, suggesting that the length-weight relationship

i8 consistent between Subarea 4 and Subarea 5,

(ii) Mean welght at age and growth

Monthly summaries of mean weight by year class and area are present-—
ed in Tables 1-5 and a seasonal summary in Table 6, Von Bertalduffy parameters
and resultant curves derived from the data of Table 6 are presented in
Figure 2.

Conslderable variation in mean weight is apparent both between
year classes in succesaive months in the same area, and between year classes
in the same month but different areas. However, since weipght is subject
to negative as well as positive changes, it is difficult to assess the
difference without considering the effect of sampling. As previously mentioned,
it is felt that the representation of maturity stages in gsamples from re-
spective areas 1s the main influencing factor in the variation in mean
welght. If the time and duration of spawning in these areas do not co-
incide, then the seasonal distribution of samples may introduce some bilas,
Arnold (1970) and Sette (1950) conclude that mackerel spawning in Subarea
4 oeccurs over a relatively narrow period from mid-June to mid-July but their
results were based on data from area 4T, Stobo and Hunt (1974) reach the
same conclusion for area 4T but their results suggest a more prolonged scason,
particularly in areas 4V~W and 4X. On a seasonal basis it is apparent that
the majority of samplee were collected in August or later which implies that
area 4T is represented by mostly post-spawning fish while areas §V-W and 4X
are represented by mostly pre-spawning fish., The general lower mean welght
at age in area 4T tends te support this conglusion, Direct comparison of
welght at age between areas 1s thus complicated but presumably the Iinfluence
of maturity stages 1s minimized when all areas are combined to obhtain a
seasonal mean weight at age for Subarea 4.

Von Bertalanffy growth curves provided reasonably good fitse to
observed data for each area and comparison of curves again shows some degree
of divergence between area 4T and areas 4V-W and 4X, While maturity stage
is an influencing factor, Stobo and Hunt (1974) found similar differences
between areas for growth in length which suggests a possible real difference
in growth rates between areas. Geographical separation of areas and asmsociated
differences in environment may explain this variation in growth rates but
differing stock compositiona cannot be ruled out. Additional information
on migration and stock associations awaits the results of an intensive Can-
adian tagging program to be carried out in 1974,

Growth parameters derived from the combined 1973 Subarea 4 data
yield the equation

Wom 752.3 [1- e -0.250(t + 1.651,3.114
which is probably the best representation of growth in weight for mackerel
in the Canadian fishery. This equation is comparable with that reportad
by Isakov (1973) for the winter fishery in Subarea 5 and may suggest a
close association between fish in this area in winter and those in Subarea
4 1in summer.
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Table 7.

Length
Group

10-10.9
11-11.9
12-12.9
13-13.9
14-14.9
15-15.9
16-16.9
17-17.9
18-18.9
19-19.9
20-20.9
21-21.%
22-22,9
23-23.9
24-24,9
25-25.9
26-26.9
27-27.9
28-28.9
29-29.9
30-30.9
31-31.9
32-32.9
33-33.9
34-34,9
35-35.9
36-36.9
37-37.%
38-38.9
39-39.9
40-40.9
41-41.9
42-4209
43-43.9
44-44,9
45-45.9

MEAN

Mean weight (gms) at length (cms) for mackerel for 1973
season by area with regression parameters (weight = a(lengthb))

AREA
4T Ly=-w 4X Combined
a=0.0163 a=0,0040 a=0.0033 a=0,0068
b=2.8743 b=3,2822 b=3,3244 b=3,1144
Weight N Welght N Welght N Weight N
- - 47.6 2 - - 47.6 2
- - 59.4 6 51.7 4 56.3 10
- - 69.0 15 63.4 8 67.1 23
- - 83.8 25 76,9 14 81.3 39
- - 94.7 22 86,2 18 90.9 40
- - 112.1 28 101.6 20 107.7 48
- - 123.9 33 123.7 26 123.8 59
144.9 2 140.6 51 137.0 17 139.8 70
168.7 3 161.9 63 158.5 22 161.3 88
194.6 5 183.2 90 187.4 13 184.2 108
217.6 25 208.1 102 206.6 11 209.7 138
241, 59 232.5 116 227.7 19 234.8 194
267.7 114 262.6 139 263.2 23 264,17 2716
295,2 120 292.,6 127 289.8 25 293,5 272
330.2 77 327.8 125 343.9 35 331.0 237
373.2 127 368.9 109 385,9 81 375.0 317
409.4 224 405.3 140 414,11 101 409,2 465
447.1 249 448.8 118 456,17 95 449.5 462
490,0 183 487.6 111 508.9 76 493.1 370
531, 123 535.5 80 540.4 53 534.7 256
572.1 40 586.13 39 585.6 47 581.5 126
592,2 35 662.2 21 664.5 29 634.2 85
642.1 25 720.4 14 716.8 17 684.3 56
710.1 16 765. 13 773.5 4 739.5 33
808.7 2 847.9 4 877.5 5 854.2 11
875.2 1 835.8 3 777.9 2 823.0 6
- - - - 727.0 1 727.0 1
593.2 1 - - - - 593,2 1
414.0 1431 325.4 1596 393.4 766 372.6
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WELIGHT IN GRAMS

1120 |
AREA a b
Combined 0.0068 3.1144 /
4
- _— ar 0.0161  2.8743 Vi
—— av-w 0.0040  3.2822 V954
M/
8oo | ——— 4x 0.0034  3.3244 Vi
aso |
160 }
i
a4

LENGTH IN CENTIMETERS

Figure l. Comparison of length-weight relationship by area on a
seasonal basis b
(weight = a length “).

B 10



ul(®3-3)x-> - T

Xeuw

M = In

*x933enb paf Sy3z ur Tox9NoEW JO FybToMm
Uedu JO S8NTPA PSAISSJO I0JF S2AINS Ymoxb Ljjuelejxsg uop *z 2anbTd

SUVHA NI IOV

2T o1 8 9 14 F4
L] T 1 ) T ¥ 1 L T T 1 1 ¥
\\-
vze‘s 9TL T~ ¥ 908 9z’ .4 —-——d4 : d
ZBZ"€ pzo*z- 6°2¥8 T4 M=AT v -
. VLB T 06€°E~ 9°GLL 08T" I¥ -—-—B
= FI1'C 159°1- £ZSL sz pauIquo) —o .
1 o] Xew

Yaav

a0z

ooy

003

SHYYD NI LHOIEM

Bl1l



