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Commercial Data

Preliminary 1977 landings are 16,364 mt. from a TAC of 20,000
mt. Allocations and catches by country are as follows:

1977

Country 	 Allocation 	 Landings (mt)

Canada 	 13,000 	 13,224

U.S.A. 	 2,875
USSR 	 7,000 	 263
Japan 	 2

Total 	 20,000 	 16,364

Landings by ICNAF division are given in Table 1 and the catch per unit

	

effort data for 150 -499.9 gt. bottom side trawler are given in Tables 2 	 10.

Sampling of the commercial catch was reported by Canada and
USSR. Table 3 shows the length frequencies observed expanded by the
ratio of the total landing to the sample weight. Because of the his-
toric similarity of the Canadian and U.S.A. catches the Canadian figures
were further enhanced to compensate for the U.S.A. landings. The
USSR sample contain generally much smaller fish than the Canadian
and represents only about 2% of the total landings. The combined
length frequency has a premary mode at 26 cm. and a secondary mode at
35 cm.
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Research  Vessel Survey Data

Abundance estimates from Canadian research cruises, Table 4
show an increase from 1976 to a level approximately midway between the
oscillatory estimates from 1973 to 1976. Modes are observed at 24, 28
and 37 cm. The first and last of these correspond approximately to
those seen in the commercial data. The mode at 24 cm. is probably the
mode observed last year at 22 cm and represents age 5 fish. A peak for
5 year olds_is.also seen in theoutputof the cohort analysis. Table 5
gives biomass and population estimates and catch rates from the research
data.

e Data and Growth Parameters

From a sample of 718 aged fish (courtesy of D. McKone)
an age-length key was constructed and growth parameters estimated for
Scotian Shelf redfish. These data are from 1975 research data. 	 The
resultant parameters are:

Parameter Males Females Combined

Loo 	 (cm.) 42.96 49.07 48.42

K (yr-1 ) 0.061 0.060 0.053

t 	 (yr) -4.138 -2.774 -4.124

r .95 .94 .96

a (gm/cm) 0.015 0.011 0.012

b 	 3.038 	 3.133 	 3.097

r2 	.98	 .98 	 .98

These results are similar to those reported in Mayo and Miller
(1976) having slightly higher Lco's but slightly lower growth rates.

The combined age length key was applied to the catch statis-
tics from 1965 to present yielding the catch at age data shown in Table 7
A cohort analysis with m = .1 was performed on these data and the resul-
tant numbers at, age and F are given in Tables 8 	 and 9 	 The F's
were averaged over the first ten years and the results are in the right
hand side column in Table 9 . These F's were smoothed by eye into the
selectivity shown in Figure 3 . This selectivity was input into a
yield per recruit projection. The F's were weighted by the estimated
numbers at age, see Figure 2 , and regressed against total effort
as estimated and reported in Table 10  . The correlation coefficient was
.94.

The weighted and fully recruited F's are:
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Year 	 Fwt, 	 F.R. 	
Year 	 Fwt. 	 FF.R.

1965 .020 .136 1971 .063 .445
66 .039 .334 72 .050 .257
67 .015 .191 73 .051 .190
68 .006 .202 74 .038 .136
69 .011 .365 75 .042 .189
70 .031 .349 76 .025 .073

77 .018 .098

The fully recruited F increases from 1976 to 1977 while the
weighted F's decrease, reflecting the smaller Russian catch.

The numbers at age show strong 10 and 12 age year classes. The
12 year olds correspond to the mode at 28 cm. observed in the research
vessel estimates. The mode at 19 years corresponds to the 35 cm. mode
in the catch at length data. The biomass estimates are plotted in
Figure 1 . The biomass is seen to roughly follow the catch per unit
effort data.

Yield Per Recruit

Yield per recruit estimates were developed from the growth
parameters mentioned above, an m of .1 and a selectivity derived from
the cohort analysis. The results are shown graphically in Figure 4
The maximal and 0.1 F levels are:

	

Male 	 Female 	 Combined

F0 1 	.245	 .217 	 .221

F 	 1.034 	 .678 	 .796
max

Fully recruited F levels have been beneath the F
throughout the period used in the VPA and beneath F 1 sincex1973.
The stock should therefore be strengthening under ttie current TAC.
This strenghthening may also be inferred from the upward step in CUE
from 1976 to 1977, Figure 1 .
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Mayo and Miller (1976) estimated MSY at 32,300 and 43,500 mt
for lags of 12 and 8 years respectively. The r 2 of these fits was
approximately .2. Their data were refit using a method described by
Schnute (1977). The r 2 with this method was .12 and the MSY 33,000 tons.
The catch and effort data in Table 10 were analysed with Schnute's method.
The resultant fit had an r 2 of 05 and an MSY of 36,000 mt. These fits,
although dubious, are consistent. The catch and effort data and the
equilibrium curve are shown in Figure 5. They do not follow a parabola
as reflected by the low r2 Mayo and Miller's data followed the same linear
trend. The effort at MSY is 49,000 hours and 2/3 of this is 32,700 hours.
The fully recruited F for this effort approximately .16 with a catch of
19,000 mt. These values were estimated by averaging the 1965 and 1967
fully recruited F's and catches as these years efforts bracket the effort
of 2/3 MSY.

Discussion

The 2/3 MSY point on the Schaefer curve has a yield of
approximately 30,000 mt. Aso, when the average recruitment over the
VPA, approximately 300 x 10 , is multiplied by the yield per recruit
at F0 . 1, .107, the resultant is 32,000 mt. However, when a projection
was run with a TAC of 30,000 the biomass falls steadily and does not
recover in 20 years. When the 2/3 MSY effort point is applied to the
catch-effort data it is seen to correspond to a catch of approximately
20,000 mt. A projection at a TAC of 20,000 with a constant recruitment
of 30 x 106 was barely sustainable. The CUE and biomass estimates from
both the research cruise and VPA showian increase from 1976 to 1977. On
the basis of these findings it is recommended that the TAC remain at
20,000 mt for 1969. Also, it is recommended that another sample be
aged from the Shelf in order to upgrade future analyses.
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Table 1 . Div. 4VWX Redfish - commercial catch (mt)

Div. 1970 1971 1972 1973 1974 1975 1976 	 1977

4Vn 4,246 6,954 4,525 7,125 6,985 7,821 5,704 	 -

4Vs 6,694 23,698 14,580 11,213 8,112 6,772 4,718 	 -

4W 16,215 19,953 22,223 14,709 11,587 9,487 3,225 	 -

4X 4,424 11,776 8,972 7,126 6,153 3,903 4,812 	 -

4VWX 31,579 62,381 50,300 40,173 32,837 27,983 18,459 	 16,364

TAC - - - - 40,000 30,000 20,000 	 20,000

Table 2 Catch rate - commercial catches Canada (M-Q) 150-499.9 gt.
side otter trawler. (mt/hr)

4Vn 	 4Vs 	 4W 	 4X 	 4VWX

1966 .86 .94 .60 .63 .86
1967 .92 .62 .33 .22 .63

1968 .79 .67 .48 .47 .66

1969 .61 .57 1.03 .39 .59
1970 .45 .45 .79 .43 .58

1971 .69 .79 .66 .47 .63

1972 .55 .76 .72 .27 .59

1973 .49 .61 .65 .28 .54

1974 .41 ..54 .52 .39 .47

1975 .35 .58 .54 .35 .47

1976 .34 .52 .47 .44 .45

1977 .58 .69 .45 .41 .59
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Table 5 Div. 4VWX Redfish - Canadian survey results

A. Biomass estimates (mt)

Div. 	 1970 	 1971 	 1972 	 1973 	 1974 	 1975 	 1976 	 1977

4V 53,540 71,750 27,710 29,100 37,370 25,540 52,500 38,160

4W 99,620 45,680 33,530 27,060 11,950 178,250 7,800 87,856

4X 19,180 68,830 168,010 140,360 40,270 41,630 23,150 35,614

4VWX 172,340 186,260 229,250 196,520 89,590 245,420 83,450 161,630

B. 	 Population number estimates (x10 -6 )

4V 131.5 152.0 115.2 95.4 95.2 101.4 119.1 81.2

4W 481.4 152.3 122.1 94.6 48.6 609.8 18.7 273.3

4X 58.9 369.7 494.5 527.7 209.8 62.9 55.9 116.2

4VWX 671.8 674.0 731.8 717.7 353.6 774.1 193.7 470.6

C. 	 Catch rates (Kg/tow)

4V 37.98 50.92 19.66 20.64 26.52 18.12 37.26 52.65

4w 58.10 26.64 19.55 15.78 6.97 103.95 4.55 26.91

4X 10.42 37.36 91.21 76.20 2186 22.60 12.58 24.32

4VWX 34.70 37.51 46.16 39.57 18.04 49.42 16.81 33.56
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Figure 1. Biomass estimates and catch per unit effort versus time.
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Table 10. Redfish commercial catch
for ICNAF Div. 4VWX.

(metric tons) and effort data (hrs)

Year Catch * Effort* C/E 4VXW Estimated Total
Total Effort
Catch

1965 1019 1919 .5310 19578 36870

1966 4507 5266. .8559 40836 47711

1967 2554 4077. .6264 18244 29125

1968 3213 4898 .6560 13103 19974

1969 5074 8575 .5917 22742 38435

1970 7154 12306 .5813 31579 54325

1971 15396 24565 .6267 62381 99539

1972 9473 16175 .5857 50300 85880

1973 6695 12332 .5429 40173 73997

1974 6916 14786 .4677 32819 70170

1975 4782 10222 .4678 27983 59818

1976 3934 8680 .4532 18459 40730

1977 4007 6771 .5918 16362 27648

* Data for Canada (MQ) 150-499.9 gt side otter trawl.
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Figure 3. Selectivity from cohort analysis.
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Figure 5. Redfish commercial catch and effort data and yield curve.
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Figure 4. Yield per recruit estimates.
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