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INTRODUCTION 

Although data collection by the Canadian Department of Fisheries and Oceans 
has not as yet been sufficient to reveal population parameters for roundnose 
grenadier in the Northwest Atlantic, sufficient catch and effort data are 
available for the construction of preliminary ~neral production assessments 
(Shaefer, 1954) as was shown by Parsons et al (1978). This paper is an update 
of that work as well as an analysis of the stock condition based on Bornmann's 
(1978) data. Sampling recommendations are included. 

MATERIALS AND METHODS 

The standard used to calculate catch per hour fished for both Subareas 0+1 
and 2+3 was tonnage class 7 (stern) trawlers as these consistently accounted for 
greater than 80% of the catch in both areas during the period examined (1967-1977). 
Catch and effort data were extracted from ICNAF Statistical Bulletins as described 
by Parsons et al (1978). Annual effort was determined by dividing the catch per 
unit effort into the reported grenadier catch for each year. 

These effort data were then applied to the Shaefer general production model 
(Shaefer, 1954). Because of the small data base, running averages were not used. 
The 1971 catch and effort data for Subareas 2+3 were not used. 

Borrmann's (1978) estimates of stock size and values of F as well as his 
estimates of FO 1 at M = 0.10 and M = 0.20 were used to determine the stock 
condition during the period of his data. Because his catch curve is an average 
of the period examined, it was assumed to be equivalent to one year's data only. 
Therefore, F was considered to level off at the age of complete recruitment instead 
of continuing to increase as shown by Borrrmnn. The F at the age of complete 
recruitment was set at the F of Fo 1 for each M value. The F's of lower ages 
were then adjusted according to tn~ established ratio (at greater ages F was set 
at FO 1)· A new, hypothetical catch at age was determined and this was converted 
to weIght using Borrmann's growth parameters (to Kand W~). The yield is the sum 
of weights at age. If this value is greater than the estimated best TAC, then the 
stock may be considered to be in good shape. A yield lower than the TAC would indicate 
poor condition. 

Borrmann's (1978) cohort averages (for 0+1 and 2+3) up to and including 1976 
were projected up to the year 1984 in a number of ways. The values were considered 
to represent the stock in 1976 and the average catch during the period was used as 
the 1976 catch. The 1977 landings were used as was the 1978 catch for Subareas 
2+3 as reported by "FLASH". For 1979 (and 1978 in 0+1) the existing TAC was used. 
From 1980 to 1984 the projections were carried out using (a) the present TAe levels 
and (b) the TAe levels suggested by Borrmann (1978) and the general production 
parabola (this paper). Recruitment was considered to be constant in all cases 
and equal to the number of three year-olds as determined by Borrmann (1978). 
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RESULTS AND DISCUSSION 

Subareas 0+1 

Figures 1 and 2 are based on calculations using the general production model. 
The maximum sustainable yield is indicated at 8,000 metric tons with an effort of 
6,000 hours for the standard used while the optimum effort (2/3f at MSV) is app
roximately 4,000 hours with a yield of 6,700 metric tons. The average f (weighted 
by catch) was 5,000 hours (between f at 2/3f at MSV and f at MSV) and the average 
catch (weighted by f) was 7,000 metric tons (from 1968 to 1977). These values 
fall slightly below the general production parabola. 

Tables 1 and 2 show the calculated catches at FO.l based on Borrmann's 
(1978) data. The value of Fo.l was assigned to ages 14 and over. At M = 0.10 
the estimate is 48% lower than the TAC. This is reduced to 40% if compared 
to the TAC suggested by Borrmann (1978) and the general production parabola 
(approximately 6,700-7,000 metric tons) but is still quite low. At M = 0.2, 
the estimated catch is 1.5% higher than the present TAC. Because the stock 
estimates are considered to be minimum, these catch estimates may be considered 
low but it does appear that the fishery noticeably affected the stock although 
it remained in fairly good condition during the period covered by 
Borrmann's analysis. 

Figures 3 and 4 show projected changes in F up to 1984 based on Borrmann's 
cohort analysis. For M = 0.10 the values of F are above FO 1 for TAC levels of 
both 8,000 mt and 7,000 mt. For M = 0.20, F is greater than Fo.l after 1980 
for a TAC of 8,000 mt only. In both cases the F has a much more rapid rate of 
increase with time at a TAC of 8,000 mt. 

Suba reas 2+3 

The general production model calculations are illustrated in Figures 5 and 
6. A maximum sustainable yield of approximately 31,000 metric tons at an effort of 
30,000 hours fishing for the standard used is indicated. The optimum effort 
(U3f at MSV) is approximately 20,000 hours with a yield of 27,500 metric tons. 
The average effort (weighted by catch) from 1967 to 1977 (1971 excluded) was 
16,125 hours (less than suggested at 2/3f at MSY) while the weighted catch was 
23,475 metric tons. These averages fallon the general production parabola. 

Tables 3 and 4 show the calculations based on the data of Borrmann (1978). 
Full recruitment was assumed at age 15+ and FO I was assigned to these ages. 
At M = 0.10 the estimated catch was below the TAC by 29% while at M = 0.20 it was 
greater by 19%. The TAC levels suggested by the general production model and 
Borrmann (1978) (approximately 27,500 metric tons) shift these percents so that 
catch at M = 0.10 is within 10% of the TAC (still below) but considering that 
stock estimates are minimum it can be concluded that on the average the stock 
was healthy with no detrimental effects caused by the fishery during the time 
period examined. 

Figures 7 and 8 illustrate the change in F with time. As with Subareas 
0+1, fishing at the present TAC results in a much more rapid rate of increase 
in F than at the lower TAC. The levels are presently closer to FO.l however 
indicating that this stock is in better shape than that in 0+1. 

CONCLUSIONS 

Subareas 0+1 

This stock appears to have been in fairly good condition during the period 
examined although the fishery was having an effect and the stock's condition may 
be deteriorating. Because the estimates of catch at M = 0.10 for FO.l are so far 
below the present TAC, because the point representing the average catch and effort 
for the time period examined falls below the general production parabola and 
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because the general production model and Borrmann (1978) both indicate a best 
TAC of about 7,000 metric tons, it is suggested that the 1980 TAC be set no 
higher than the present level of 8,000 metric tons. 

Estimates of stock size for grenadier have been considered to be minimum 
in the past. Data represented in Figures 3 and 4 indicate that for this stock to 
be in good condition, the estimate must be low by a considerable amount. Since to 
date there is nO indication of the actual stock size and thus no indication of how 
much of an underestimate exists, it is important to maintain the stock at a safe 
holding level until more data become available. Since a TAC of 8,000 metric 
tons results in a rapid increase in F while a TAC of 7.000 metric tons would 
tend to level off the increase in F, it is strongly suggested that the 1980 
TAC be set at 7,000 metric tons as suggested by Borrmann (1978) and the general 
production model. Since the average annual catch in the past has been 6.900 
metric tons, a lowering of the TAC will not decrease the fishery but will 
only prevent any increase and the possible accompanying detrimental effects. 

Subareas 2+3 

The general production model indicates an optimum sustainable yield of 
27,500 metric tons a level between FO 1 levels of 26,100 metric tons at 
M = 0.10 and 30,700 metric tons at M ~ 0.20 as determined by Borrmann (1978). 

Hypothetical catches at FO. 1 with M - 0.10 are below the present level of 

35,000 metric tons but very close to the level of 27,500 metric tons. The stock 
therefore appears to have been in excellent shape during the period examined. 
The point representing average catch and effort falls on the general production 
parabola. Once again, these determinations are based upon past data and should 
not be projected into the future. Because actual stock size is unknown as 
discussed with Subarea 0+1 it may be fortuitous that the TAC is not being 
achieved. It is suggested that the 1980 TAC be no higher than the present level 
and because of the rates of change of F with time it is suggested that the TAC 
be lowered to 27,500 metric tons. As in Subareas 0+1, this lowering would not 
result in a decrease in the actual fishery. 

Genera 1 

Because of the well known problems of breakage and regeneration in the tails 
of roundnose grenadier, it is again suggested (see Jensen, 1976; Parsons 1978) 
that partial lengths (anal fin lengths) be recorded (as has been initiated in 
Canada) in place of total lengths. Because of the limited data base, t~e fonnula 
of Jensen (1976) should be used with extreme caution. Also, preliminary studies 
in Canada indicate a possible difference between males and females. Studies 
should be initiated to illucidate these problems and to derive by measurements 
to the nearest millimeter and in the future, anal fin measurements be taken to 
the nearest 0.5 cm. 
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Table 1. Roundnose grenadier in Subareas Otl: stock size and catch 

at FO.l with M = 0.10. 

RESULTS FOR YEAR 76 
AGE POPULATION POPULATION FISHING CATCH CATCH RESIDUAL RESIDUAL 

NUPIBERS YEIGHTS PlORTALITY NUPIBERS LlEIGHTS NUI'!BERS YEIGHTS 
(x10-') (mt) (x10-') (mt) (x10-' ) (mt) 

3 58558.e 936.9 e.eee4 22.3 e.4 S2964.3 847.4 
.. 52963.e 1438.e 8.eees 38.2 e.8 47894.2 1293.1 
5 47888.e 2eU.e '.ee14 63.7 2.7 43263.e 1817.8 
6 43233.e 2594.e •••• 2. 82.2 4.9 3ge4e.7 2342.4 
7 3gen.e 3198.2 e.'11B 435.4 35.7 34B77.4 2859.9 
8 34677.8 3779.B e.'152 497.11 54.3 3e983.7 336B.5 
9 38679.8 4295.1 '.e23e 663.9 93.8 2712B.3 379B.8 

18 26838.8 4695.2 '.e382 957.2 167.5 23366.9 4'89.2 
11 22938.8 4931.7 '.e412 881.4 lB9.5 19917.4 "282.2 
12 19528.' 5855.7 e.8638 1134.8 293.9 16584.8 "295.3 
13 16884.8 4937.8 '.1272 1838.1 561.8 12815.1 3934.2 
1<1 12845 •• 432".2 8.2eee 2881.2 747.2 8923.2 3283.4 
15 889".e 3367.1 8.2eee 139B.5 5Bl.8 59Sl6.2 2494.4 
16 5529.' 2631.8 e.2eee 955.3 4S".7 4.96.' 1945l.7 
17 3583.8 1934.8 e.2ee8 6151.1 334.3 2654.4 1433.3 
18 2248.8 1361.9 e.2eee 387.e 235.3 1659.4 leea.9 
19 1367.e 929.6 e.2eee 236.2 16e.6 le12.7 688.6 
2e 784.' 591.9 e.2"8 135.5 le2.3 5Be.8 438.5 
21 435.8 361.9 '.2'" 75.2 62.5 322.3 268.1 
22 276.e 252.e '.2eee 47.7 43.S 2'4.5 186.7 
23 13'.e 129.6 8.2eee 22.5 22.4 96.3 96.8 
24 68.8 73.6 8.2.ee U.7 12.7 5e.4 54.6 
25 24.e a8.1 e.aeee 4.1 4.9 17.8 28.8 
26 11.8 13.11 8.2eee 1.9 a.4 B.l 1'.3 
27 7 •• 9.5 e.aeee 1.2 1.6 5.a 7.e 

TOTAL 4a6958. 53875. -12576. 4171. 3743B2. 44788. 

Table 2. Roundnose grenadier in Subareas Otl: stock size and catch 

at FO. l with M = 0.20. 

RESULTS FOR YEAR 76 
AGE POPULATION POPULATION FISHING CATCH CATCH RESIDUAL RESIDUAL 

NUI'IBERS WEIGHTS I'IORTALITY NUPIBERS WEIGHTS NUI'!BERS LlElGHTS 
(x10-') (mt) (x10-') (mt) (x10-') (mt) 

3 28789 •• ' 3326.2 ' •• ee3 56.5 e.9 178154.11 2722.S 
4 178187.' 4595.e 8.8"3 46.3 1.2 139295.5 3761.8 
5 139298.' 585 •• 5 8.ee12 151.4 6.4 11391'.8 4784.3 
6 113963.8 6B37.B •• e815 154.B 9.3 93165.2 5589.9 
7 93196.8 7642.1 '.81e8 ge7.5 74.4 75"B2.8 6189.6 
8 75719.0 8253.4 0.e15' le22.0 111.4 61e7e.5 6656.7 
9 61338.8 8586.2 8.8252 1383'.9 193.7 "8963.2 6854.8 

18 "9329.8 8632.6 e.8453 1981.6 346.8 38598.5 6754.7 
11 39115.8 84'9.7 e.8528 1824.9 392.4 3e377.6 6531.2 
12 3e85e.e 711ge.l 8.8B67 2325.4 682.3 2316'.2 5998.5 
13 23757.8 7293.4 8.1B54 3655.1 1122.1 16159.e 496'.8 
1" 17e65.' 6126.3 '.3'" 4'28.7 14<16.3 18358.4 3715.8 
15 113e" .8 47e2.5 e.3eee 2668.7 l11e.2 6856.2 2852.2 
16 7548.e 3592.8 e.3eee 1781.9 848.2 4578.1 2179.2 
17 4829.' 2687.7 e.3.ee 114e.' 615.6 292B.9 15Bl.6 
18 3 ••••• 1824.8 '.3e .. 788.2 43e.6 1819.6 11e6.3 
19 1829.' 12"3.7 '.3e .. "31.8 293.6 11e9.3 754.4 
2. 1.66.' Be4.B e.3e .. 251.7 1118.e 646.6 488.a 
21 612.' 5e9.2 e.3.ee 14".5 12'.2 371.2 3'B.B 
22 389.' 355.2 '.3'" 91.B B3.B 235.9 215.4 
23 2.5.' 2e4.4 '.3'" 4B.4 4B.3 124.3 124.' 
2" 121.' 131.' '.3'" 28.6 3'.9 73.4 79.5 
25 63.' 73.8 '.3'" 14.9 17.4 38.2 44.7 
26 41.' 51.7 '.3'" 9.7 12.2 2".9 31.4 
27 31.' 42.' '.3'" 7.3 11.9 18.8 25.5 

"'OTAL le52737. 11968&. 24866. 8U8. 8311514. 74311. 0<; 
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Table 3. Roundnose grenadier in Subareas 2+3: stock size and c~tch 

at FO•1 with M - 0.10. 

RESULTS FOR YEAR 76 
AGE POPULATION POPULATION FISHING CATCH CATCH RESIDUAL RESIDUAL 

'UI'I'~RS YEIGHTS I'IORTALITY NUI'IJERS YEIGHTS NUI'IJERS ~EIGHTS 
xlO ) (mt) (xlO ') (mt) (xlO ') mt) 

3 175a55.e 8e6l.7 e.eee3 5e.e a.3 1585a9.7 7a92.4 
. 4 158545.e le781.1 e.eee6 ge.5 6.2 143371.4 9749.3 

5 143396.8 13335.8 8.eee6 81.9 7.6 129672.a la859.5 
6 la9671.8 15949.5 8.eee9 111.8 13.7 11 7a25. 6 14418.8 
7 11 7a24.8 184M.a 8.e038 334.a 52.5 185758.9 166.a.9 
8 1.58.6.9 2'63a.a '.e.36 361.8 7'.6 95393.a 186'1.7 
9 9543a.' 22426.5 '.e.99 894.7 21'.3 85499.8 a"9a.5 

Ie 856.7.' 23884.4 ' •• 279 a242.' 6a5.5 75329.1 aU16.8 
11 75594.' a4568.' '.e4.a a835.5 9al.5 657'5.1 a1354.a 
12 66'49.' 24636.3 '.e58a 3555.4 13a6.C! 56384.6 al'31.5 
13 564e5.' a3859.3 '.1167 5918.1 a5e3.4 45415.7 19a19.8 
14 46.95.' a1895.1 e.1923 7686.1 365'.9 3441a.' 16345.7 
15 35252.e 18577.8 e.3eee 8716.4 4593.5 2363'.1 lC!453.1 
16 24549.' 14263 •• e.3.e. 6e78.' 35C!6.7 16455.7 956'.8 
17 16838.' le692.1 '.3ee. 4163.4 a643.7 lla86.8 7167.1 
18 1'863.e 7484.6 '.3'" a686.' 185e.6 7a81.7 5.17 .1 
19 6416.e 4767.1 '.3.ee 1586.4 1178.7 43e'.8 3195.5 
2. 4e11.' 32".8 e.3.ee 991.8 791.4 2688.7 a145.5 
21 2164.e 1843.7 e.3ee8 535.1 455.9 145e.6 la35.9 
C!2 998.e 9'3.2 e.3eee 246.8 a23.3 669.e 6e5.4 
23 242.e 231.8 e.3ee. 59.8 57.3 162.2 155.4 
C!4 194.e le5.e e.3eee 25.7 26.' 69.7 7'.4 
25 14.8 14.9 e.3eee 3.5 3.7 51.4 18.' 

T"OTAL 135653e. 2ge518. 49246. a4741. 118e6514. 239392. 

Table 4. Roundnose grenadier in Subareas 2+3: stock size and catch 

at FO•1 with M - 0.20. 

RESULTS FOR YEAR 76 
AGE POPULATION POPULATION FISHING CATCH CATCH RESIDUAL RESIDUAL 

NUI'IBERS IoIEIGHTS I'IORTAL.ITV NUI'IBERS LJEIGHTS NUI'IBERS LJEIGHTS 
(xlO-') (mt) (xlO-') (mt) (xl 0-') (mt) 

3 698448.e 321a8.6 e.e e.e e.8 571848.9 263e4.7 

4 571815.e 38883.4 e.8ee4 287.3 14.1 467975.3 318aC!.3 

5 4681'9.e 43534.1 e.eee4 169.7 15.8 383182.8 35628.5 

6 383184.8 47131.6 e.ee'4 138.9 17.1 313599.1 38572.7 

7 313626.' 49239.3 e.ee2' 56B.' 89.2 256262.2 4'233.2 

8 256529.e 5"23.2 e.e'28 659.1 126.8 2e9448.9 4.841.. 

9 2e9741.8 49289.1 e.ee84 1598.4 373.7 17.285.' 48.17.' 
Ie 171'16.e 47713.5 e.8264 4'4e.2 1127.2 136368.8 38846.7 

11 138a43.e 44929.e e.8416 51e8.9 166e.4 le8571.9 35285.9 

12 11'949.8 41384.8 e.'744 7218.9 2692.7 8432".3 31453.' 

13 876"5.e 37e73.8 8.1412 le485.2 4435.2 623'8.3 a6356.4 

14 67e57.8 31852.1 e.248' 134e4.2 6367.' 42843 •• 2e35'.4 

15 48762.e 256517.6 e.4.ee 14667.2 7729.6 26761.2 H193.1 

16 32933.e 19134.1 e.4eee 9ge6.e 5755.4 lle74.e 1.5el.' 

17 21851.e 13875.4 e.4eee 6572.6 4173.6 11992.1 7615.' 
18 13731.e 946'.7 e.4eee 413e.2 2845.7 7535.7 5151a.l 

151 79515.e 594e.3 e.4eee 24e4.8 1786.8 4387.7 326e.l 

2e 4839.e 3861.5 e.4eee 1455.5 1161.5 2655.7 2119.2 
21 2568.' 2187.9 e.4eee 772.4 658.1 14e9.3 12ee.8 

22 1189.e le76.e e.4ee. 357.6 323.7 652.5 5ge.5 

23 345.e 33e.5 e.4eee 183.8 951.4 189.3 181.4 
24 173.e 174.7 '.4.ee 52.e 52.6 514.51 95.9 

25 66.e 7e.e e.4eee 19.9 21.1 36.2 38.4 

TOTAL 3618814. 5949ge. 84e24. 41527. 288e71 •• 4498e9. 
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