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INTRODUCTION

With the exception of the wok by Borrmann (1976, 1978) analytical assessment

techniques have not been used to 	 ssess this stock. Instead, the general

production model has been used.	 his paper presents the results of an updated

general production model as well 	 s a cohort analysis of this stock.

MATERIALS AND METHODS

The multiplicative model was reexamined to arrive at revised standardized

catch rates. The data were ' weight d by effort and the standards were USSR

OTB2 tonnage class 7, month of September, and Div. 3K.

These standardized data were pplied to the Schaefer general production

model (Schaefer 1954) and were not lagged. The 1971 point was not used in the

regression.

From commercial frequencies and age/length keys submitted to NAFO, a

catch matrix was produced for the years 1972-78 inclusive. For those years in

which A/L keys were missing the numbers at length were applied to the keys of

both the previous and following years, then averaged. Natural mortality was

set at 0.15 (between cod and redfi, 	 ) and a partial recruitment vector was

derived by averaging the F's at M 	 0.1 and M = 0.2 as presented by Borrmann (1978).

Fully recruited age was set at 15 (►orrmann 1978). Weights at age were determined
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from the AA_ keys and the W/L relationship W = 0.0094L 2 ' 6593 . Regressions

were run for biomass on CPUE and F on effort at a series of terminal F's from

0.05 to 0.30. Also, it was assumed that similar catch rates reflected similar

biomass levels and so the 10+ biomass for the years 1978 and 1974 were compared

for runs at the above terminal F's.

A best terminal F was selected and the results of cohort projected to

1982 inputting the actual catches for 1979 and 1980, the TAC in 1981 and F0.1

in 1982. Recruitment was set at the geometric mean of 3 year olds from cohort.

The yield per recruit curve was determined using the method of Thompson and

Bell (1934).

RESULTS AND DISCUSSION

Trends in catch, effort (standardized) and catch per unit effort (standardized)

can be seen in Table 1 and Fig. 1. Except for 1971 when 75,000 MT were caught,

catches averaged in the range of 20,000 MT until 1979 when the catch dropped

to 7750 MT and 1980 when a further drop to 3000 MT occurred. Effort (standardized)

has fluctuated considerably during the period of this fishery but the oscillations

do not seem to be as great in recent years. Catch per unit effort (standardized)

has also fluctuated a great deal but the general trend since 1970 has been

downwards.

Figure 2 shows the regression of CPUE on effort (1971 point excluded) and

the resulting yield curve. The correlation coefficient is very poor (r = -0.381)

and the model suggests an MSY of 32,000 MT and a yield at 2/3 f msy of 28,500 MT.

The derived catch matrix for the years 1972-78 can be seen in Table 2 and

the partial recruitment vector and weights at age used are shown in Table 3.

All regressions of biomass on CPUE and F on effort were poor with the correlation

coefficients giving no indication of a best terminal F. In all cases the

regressions of biomass on CPUE gave negative slopes. Regressions of F on

effort from 1972-77 (for 10+ and 14+ F), when used to predict the 1978 F,

suggested a terminal F in the range of 0.2 to 0.25. A comparison of the 1974

and 1978 10+ biomass also indicated a terminal F in this range so a run was

carried out at terminal F of 0.225 and then projected to 1982. The results of
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the cohort run are shown in Table 4 and the projections in Table 6. Table 5

and Fig. 3 show the derived yield per recruit curve. Fishing at F 0 . 1 suggests

a catch of 28,000 MT in 1982. These results agree quite closely with the

results of the general production model as well as those of Borrmann (1978)

which suggested F 0 . 1 catches between 26,000 MT and 31,000 MT at M's of 0.1 and

0.2. It is therefore suggestei that the 1982 TAC remain at the present level of

27,500 MT.
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Table 1. Catch, effort (stan
dardized) for roundnose grena

ardized) and catch per unit effort (stan-
ier in NAFO Subareas 2+3.

Year	 Catch Effort (hr)	 CPUE

1967	 17,304
1968	 31,263
1969	 12,333
1970	 22,864
1971	 75,445
1972	 24,386
1973	 17,564
1974	 28,416
1975	 27,425
1976	 20,593
1977	 15,386
1978	 20,699
1979	 7763
1980'	 2961

	

9194	 1.882

	

25,212	 1.240

	

9749	 1.265

	

9298	 2.459

	

32,717	 2.306

	

14,336	 1.701

	

7522	 2.335

	

20,011	 1.420

	

16,763	 1.636

	

10,965	 1.878

	

13,275	 1.159

	

14,374	 1.440

	

7897	 0.983

1Provisional
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Table 2. Catch matrix for roundnose grenadier from NAFO Subareas 2+3, 1972-78.

1

1974
9

31 .
99.

295.
.499.

1 ,081 .
2. 0 0 1.
3680
4942.
5562 .
60 . 49 .
6797.
4666 .
3348.
2285 .
3364.
1146.
2 I 04.

1.
.

1975 •	 1976	 1977	 1970

C A T C H	 M A 1 	 R	 I -X

AGE/YEAR	 1-972	 .1973	 • .
3	 1.	 .10. •
4	 • 7.	 • 42.
S	 104. 	 72 .
(: 	 211 .	 139.
7	 344.	 174.
8

	

2193.	 1005.:
9	 ' 387 .	 153.

10	 3427.	 1305 ..	 .
11	 3029 .	 1470...'
12	 1030.	 344 .. .
1'3	 13726 .	 (.:;•1'33 .	 .
14	 2751..	 1473.
15	 3003.	 1636..
1 ,!..)	 3958 .	 22245)(.....,..
17	 	 54'0,0 .	 3800....
1 8	 3550 .	 20:00 .
19	 2269 .	 1650 .
20	 7092 .	 7882.
21	 .	 1.  	 1 :.•
22	 1.	 1.
23	 1.	 .1 .'

1 -.
11 .
6.3 :

155
333 •
570.

1115.
2197.
3074.
4307 .
4216 .
5204 .
3972.
3116 .
3107.
4730 .
2521 . •
4263 .

230 .
33 . •
32.

100 .
:1.179 .
1449 .

1 .
1 .
I .

3 .
23 .
29

 2'387  10
2506 . 76 . 3.4
1744. 157. 5o.
1239. 273. 700 .
1697. 739. 1404 .
3222. 132.1. 1704.
S212 . 2806 . 3043 ..
4549 . ;...2385 . '3047 .
5467 . 4706 . 7000 .
4O1. 4007. 5241.
37;:20 . 5289 . 8069
4541 . 2035. 2374.
4400 : 2353 . 2102
237;: . 1351 . 1221
2121 . 097 . 1521. .

83. 161. 1::.....17	 .
11 . 10 . 50

8 . 7 . 47.

Table 3. Mean weight (gm) at age and partial
recruitment vector used in cohort runs and projections.

AGE MEAN WEIGHT PROPORTION RECRUITED

3 is . . 0004
4 30 . . 0012.
5 50 . .002
6 76. . 002
7 106. . 007
8 142. . 010
9 .182. . 027

10 226. . 080
11 273. . 119
12 324. . 190
13 377. . 371
14 432. .630
15 489. 1.000
16 547 . 1.000
17 606. -	 1.000
18 666 . 1 . 000
19 726. 1.000
20 786. 1.000
21 845. 1 .000
22 905. 1.000
23 963 . 1.000

NATURAL MORTALITY RATE IS . 150



ION

1.972

N U M	 R S

1.973
343246 . 560070 ,
22652.6 . 29543 .4 .
1.97564 . 194966 .
202347 69948 .
148260 . 173966 .
106474 . 1. 27296
1 J. 4077 . 1.50465 .
14641.2 97828.
74074 . 122039
65473 . 6 Q 892 .
58990 . 9E3 .
46958 . 38039 .
31805 . X7065.
23470 . 237'73 .
1811.9 . 16529 .
9431 . 1.0586 .

12393 . 4816 .
7706 . ;562..

4. S3
2. 2.

i 97. 4 1975 1.976 1. 977 91? f3

4(36'70(3 . 421.93'7 . 11.731.4 . 106594 . „•, r•
.

4(320-47 . 350042 . 3631.6:3 . 1.00006 . 91.746 .
254243 X. 414073 . 301274 . 3.11434 . 86763 .
1.67742 . 218737 . 357026 . 25 7"9 64 . 268.096 .
1461.47. 1.44104. 1E38 1. 2S . 305(381. . 22.2023

J. 2.5327 .i 49572  122 :.37 ;2 2 . i 59522. 262515 .
10E1632 . 127735 . 107334 - . J. 04071 . 1371. 56 .
136250 . 91644 . 1013908 . 91.233 . 9 (301. 0 .
82990 . 113058 . 76841 . 921.64 . %77340.

104365 . ,66845 . 95146 . 631.4(; . 7 Eli (31
52091 . 04667 , 53539 . 77050 5.1.675 ,
429 i 9 . 39223 . 6E1962 . 41.861. . 6.41.12
31.374 . 30635 . 2893;2 . 5428'3. . . 31664 .
31073 . 22.671:; . 22603 . r20401. . 43 (30	 .
18375 . 23639 . 1. 6626 . 16072 . 1.	 . 6	 .
10627 . 13695 . 17463 . 10097 . 11203
'7182 . 60 2!  . 7400 . 1.087S . 6	 (30.

51.1 E3. 2848 . 41.6E3.. 81.07 .
S7 . 290 . 450 . 483 . '75 13 .
45 . 40 . 36 . 310 . 266 .

1. 37 . 11. 21.	 . 2.50 .

2+3G N A D
OPUI...AT

A(:JE.i'YL.AR
3
4

(3

J. 0
1.1
12

14

1. 6
1.7
1.0
1.9
20

22
23

0	 C
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Table 4a. Fishing mortalities of roundnose grenadier in Subareas 2+3 from cohort runs at terminal F =0.229.

.

3 C.; RENAD I::: R
S 1- .1 I N G	 MORTA 1...	 T •	 :1 • E. S

A C E / Y I::: A R 	 1972	 :1.9 73

.7 	. 000	 .000...)

4	 . 000	 . 0`:0 0
5	 .001.	 .09'0
6	 . 001	 . 00 i.
7	 . 003	 . 0 OA
8	 . 01.3	 . 00 `.̀.;)'•
9	 .004	 . 001::`

10	 . 02.6	 . 0 ..i. 4
1.1.	 . 0 5'7	 . '01.3.,
12	 . 01.7	 . (106
1. 3	 . 289	 . J. 'O. :5
14	 . 065	 . 043
1 '...;	 . 141.	 . 048
1. 6	 . 201.	 . 1.01:3

,?.:El7	 . 29 4
1. 8	 . 52:'. 2	 . 23	 El .
1.9	 . 220	 . 461.
20	 4 . 833	 4 . 869
21	 . 317	 . 021.
22	 . 639	 . 568
23	 4 .1333	 4 . 869

1974 1.975 • 1976 1977 J. 97(3
.000 . 000 . 002 . 00 (3 .	 1:300
000 .000 . 004 . 000 . 000

.000 . 000 . 005 .(300 (3(30

. 002 .U01 .007 . 000 . 001
:004 . 002 01.5 000 . 002
. 008 . 0 0 S . 01 . 001 . 002
020 . 009 .	 01.3	 • . 003 . 006

. 030 . 026 . 01.7 . 009 . (31.0

. 066 . 030. . (346	 . . 01.6 . 027

. 059 . 072 .061. . 051 . 043
134 • . 055 . 096 . (3:34 . 003

. 1. 07 . 154 ; 0 El 9 . 129 . 142

.175 .151 199 . 003 . 225

. 1.2.3 . 160 i. 9

. 1.44. .	 '33 :349 .	 . 21.1 .

. 417 . .466 324 . 289 . ;2.22.;

. 189 . 60.0 424 . 144
2, . 020- 2 . 281 1 . 624 . 264 . 22S

. 019 1. . 962 . .445 . 225

. 02'2.;
2 . 020

. 363
28 J.

1. . 39 (3
. 624

065
. 445

. 22

. 225

Table 4b.	 Population numbers of roundnose grenadier in Subareas 2+3 from cohort runs at terminal F = _225.
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Table 4c. Summary of F's, population biomass and population numbers for roundnose grenadier
in Subarea 243 from cohort runs at terminal F = 0.225.

POPULAtION BIOMASS AGES.	 3 TO 23.

	

YEAR	 1972.	 197••	 • 197 .4	 1975-	 1976	 1977	 1970

	

fflpmAss	 •278139..	 276837::..',-...,,esb77..	 . 29393-.	 294S8S.	 -29.3303.	 . 29S896

POPULATION BIOMASS 0;LEi 10 TO r.)

	

YEAR	 1.<172 	 -1974	 .• 1975 •	 •1.976	 1977_	 1978.

	

BIOMA5S•	 177981.	 •	 171V-.A.	 -103352.	 '181.87S.	 • 182688.	 .179424_	 182118.

OPULATION. BIOMASS AGU3 iS TO 23

	

YEAR...	 - 1972 •	1973.	 •1974	 197S	 ..1976 ..	 1.977	 1978.

	

BIOMASS	 60713..	 • S8860.•	 S7910.•	 ..S9SS9. 	 •$6294.-	 66049..	 6804.4.

FISHING HORTALITY-,WINTERS HETHOD . :AGES	 -3 TO .21

	1'EAR .	- 1972.	-'1973	 1974	 •197S	 1976	 -1977	 1978

	

TOTAL.f	 .031	 •.01S	 .023	 .	 .01,....).0	 .028 	 .018	 -029•

FIbkING MORTALITYWINTERS MFTHOD	 AC: LC 	 - TO 2:1

	

YEAR	 1972.	 1973	 . •1974 .	 197S"	 1.976	 1977	 1978.

	

TO1AL F	 .117	 .068	 :096.	 .0.93.	 ...096.	 .067	 .094.

FUHING . MORTALItY7 • WINTEP a HETHDD 	 AGES 15 . TO-21

YEAR .	 1.972	 1.973 	 :1974	 197S.	 1976	 1977,	 1970.

TOTAL. F . -	 .320 •	 .229:	 .1..98. •	 ...264•	 _285	 .A.70	 .22S
TOILTOPULATON NUMBERS	 . AOES 3 1O.'..23

	

: YEAR:	 1972 •	 1.97.3'	 :4974	 :1975..	 1.976	 1977	 ,1.978. •

	

TOTAL N .	 i9141.40..	 .	 2157327-	 • 2235447-	 23.01164.	 2057802.	 1828498.	 1582344..
TOTA1,:. POPULATION NUMERS •	 AGES 10 TO . '23.

YEAR	 1972	 ..1973	 1974-	 -1975. •	 •1976	 1977	 1978.

	

TOTAL N 	 495639. .	 4771.82. 	 519962:	 •• 498409.	 499844.	 482176..	 478149.
TOTAL PVULATION•NUMPERS- AGES . iS TO 23.

YEAR	 1972	 1973-	 1974,	 197S.	 -1976	 .1977.	 1978

	

TOTAL . N	 '10293a:	 • 102187.	 1:01..; 4'7 	 A021.71.	 96448.	 -116712.	 •116412..
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:Table 5. SUHMARY OF YIEL) PER RECRUIT CALCULATED FROM
PARTIAL RECRUITMENT AND AVERAGE - WEIGHT . Al ACE- •
OVER ACES 3 . TO 23

if/.(KG)

001	 .0007

	

.050	 .0262
i00	 .0428

	

.150	 .0534

	

.200	 .0603
250	 .0648
300	 .0679
350	 .0700
A00	 .0715
450	 .0726

.0733

	

.T50	 .0739
600	 .0744

	

.650	 .0747
700	 .0750

	

.750	 .0752
800	 .0754
850	 .0756
900	 .0757

	

.950	 .0758

	

1.000	 .0759

	

1.050	 .0759

	

1.100	 .0760

	

1.150	 .0760

	

1.200	 .0760

	

1.250	 .0760

	

1.300	 .0760

	

1.350	 .0761

	

1.400	 .0761

	

1.450	 .0760

	

1. 1S00	 .0760

	

1.550	 .0760

	

1.600	 .0760

	

1.650	 .0760

	

1.700	 .0760

	

1.750	 .0759
i 800	 .0759
1.8C0	 .0759
1.900	 .0758
1.950	 .0758
2.000	 .0758

• F0.1 1S -.2660 AT A . Y/R or -A6S9
.	 • AND FMAX IS i.3S4AT A Y/R OF .8^^6i `
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Table 6a. Catch projections for Subarea 2+3 grenadier from cohort runs at terminal F = 0.225 - catch in 1979.

+ R NAD I ER
:CATCH P RC) . JECTI ON FOR • 094.9.

A GE P P ULAT ION P13 P L. AT I O-N	 •S HING
N	 E: R S •	 •••	 ( 	 0 R T. At.: .T Y

C A'T' CH ..
NUMBER

(: .̀. A 'T
W

E	 D I.l A
NU MD E. S

R ( ...3 D U A L.
:r. c

3	 2 0 4 2 0 0 .	 3 0 6)3 .	 . 0 0 0	 6 .	 0 . '	 J. 7 L''.) 7'3 8 .	 2 6 :3 6
4	 '3 0 (39 4 .	 9 27 :	 . 0 0 0	 3 :	 1) .	 2. 6 1:.; (3 8 .	 • 7 9 (3 
5	 - 7 8 9 4 5 .	 39 4 7 .	 . 0 0 0	 1 0 .	 0 .	 61.7 9 4 0 . 	 3:3 9 7
6	 7 4 6 5 J. .	 (....; 6 7 3 .	 . al) 0	 1. 4 .	 1 .	 64,:?.4.0 .	 4 8 8 ',.?. .
7	 23 0 6 2 2 .	 2 4 4 46_	 . 0 11. 	 1 '3 t) .	 1 4 .	 1 '1(33 . 7 (..:3.	 ;::'!. 1. 0 28 .
(3	 1 9 0 77 9 .	 2.7 0 9 1. .	 -. 0 n 1 .	 1: 4 0 .	 :'O .	 I 6 4 0 7 '..i .	 2'3 2 99 .
9	 ;.?. 25 4 6 J. .	 4 1 0 3.4...	 . 0 (l1,:.`. 	 4 }9J .	 (35 .	 1. 9 co 22. .	 3 v....; 2. '3 9 .

1 t)	 1 1 7 3 20 .	 2 6 .:.i 16 .	 . 0 0 7	 7 i 0 .	 J. 6 0 .	 1 () (1 :3 2 0 . 	 2 It's?. 6'7 4 .

	

. J. J.	 7 6 0 9'7 .	 20.774..	 . 01. 0 .	 68 1..7.; .	 1 8 7 .	 6 4 0 6 :3 .	 1 77 0 8 .
1 ;2	 6)523.3 .	 2 1 . 13 6 .	 . 0 1 . 6	 (2 4 0 ..	 '3 0 4 '.	 '... -..; r....; 2 7 () :	 J. 7 9 0 9 ..
I. '3	 6.)4403 .	 . 2 42 f.-.),Q .	 . 0. 3 oi	 • 1., 7 94 .	 67 6 .	 5 37 7 0 .	 2 0 2 7 J. .
1 4	 4091.5 .	 1 76 75 .	 . 0 5 2	 1 9 J. 7 .	 8 2 0 .	 3 3 4 4 0 .	 1 4 4 4 6 .
1 5	 4 7 8 83 .	 2?. 3 .4 1, 5 .-	 . 0.13 2	 3 '':; 0 7 .	 J. 17 1 5 .	 3 7 9 6 6 .	 1. 8 '2;6 '.:.) .
1 6	 2 1. 7 6 ;.:.). . 	 1 1.. 9 Q 4 . 	 . 0 8 2	 J. k*;.; 94 .	 (37 ,̀..-?. . 	 J. Te'?. 5 '.... 	 9 4 3 (3
1 7	 .	 ;?. 9 55 7 .	 1 7 9 j. 2 .	 : 0 13 2	 . 2. J. 6 1:':') .	 1 )1. ;.:.'. 	 2 3 4 3 6) .	 1. 4 2. 0 2 .
I. 8	 8 6 9 6 .	 c.5 '7 9 ‘f:).. .	 . 0 8 2.	 . 6.'37 :	 4 ;:?. 4 .	 6)8 9 S .	 4 '::i ts 2 .

	

. 1 9	 7 7 0 0 .	 '.:.) 5 9 0 .	 . 0 (3 ;.*::a.	 ':.:.) 64 .	 4 0 ".2 .	 1) 1 0 5 .	 443;?'.
2.9	 4 4 7 3 .	 3.".:.; 1 1-..:..... .	 .	 0 13:`,....!:	 3.2 8 .	 2. '...; 8 .	 '3 '.:'..... 46 .	 2 7 (.3 7
2 1.	 S 57 ,..-.). .	 4 7 0 .0 .	 . 0 (12	 4 0 8 :	 '3 4 v.:.) .	 4 4 1. 8 ..	 37 3:X .
2 2	 1. 8 9 4 .	 1 7 . 14..	 . .0 8 2.	 1 .3 9 .	 1 2 6) .	 1. 1:-..) 0 2 .	 1 3 5 9

	

23	 3 S 5 	 3 42 .. ,	 ...	 :	 0 (3 2	 2.1"1. 6) .	 2. 1:'; .	 ',.::! (3r... .	 2.7 J. .
I' 0 'I.' AL	 1 527 4 2 9 .	 2,9 1 4:5 A .	 1 6) 1. 8,7.; .. 	 '7176 3 .	 1 ;:?. 9 9 6 8 0 .	 • . 24 3 6 6 8 . .

Table 6b.	 Projections (cont.) - catch in 1980.

2 +3GR ENAD I ER.
CA I CH P R On:CT ON r OR	 1980

AGE P OP	 ATION -P	 .1;	 S	 A IC	 -	 CATCH	 R	 (3	 DUAL	 D A L.

	

NUMB E: 13	 -	 "WE I	 T	 M OR. T A	 T Y	 i l.liiX:,l:::R	 .	 WE I (..; 91	 N	 BE:R	 'WE G 1 .. 1 T

3	 .. 204200 .	 3.0.63 .	 . 0.00 	 ;Y.!	 0 .	 1:'7':::'7 6 1 .	 	 2 6 36 .

	

4	 J. 7 1:57,58 .	 t.:.; 2 7 3. .	 . -0. () 0	 L.::	 () .	 1 5 i. 27 1..	 . 4.5 3 (:3 :
5	 • 2 6 '.:.) 0 8 .	 1 329 .	 . 0 0 0	 1..	 0 • .	 2 2. 8 8 4 .	 J. 1.44  .

	

6	 67. 94 0 . •	 	 t.--..i. 1 6 3 .	 . 00.0	 	 4 . .	 0 .	 1-.....; 04 7 ;.?. .	 4.4.44.
'7 	 6424Q .•	 6t .0 99J ,	. 0.0. 0 	 J. 2 .	 1.	 .	 5 '':i ;.:.). (3 0 . 	 5(3 6 0 .

	

1'98370 . . 	 281 70 ..	 . 0 9 I) .	. 4-9 .. .	 .7.-	 J..70700 .. •	 '2 4 2 3 9
9	 1.6407S .	 29 F.36 2 • . 	 . .0 o 1,	 .	 1.1. 6...	 . 2. i. : .	 J. 4 1 1 . 1 4 .	 2. 1::i 6 8 3 .

t U	 . J. 9 '3 6 2. 2 .. 	 4 3. 7 5.9 ..	 . '. 0 0'?	 39.7..
	 90 .	 1 6 6)2 8 . 4 .	 3 7 '.. :.i 8 0 .

1.1.	 .	 1.00 32 8 .	 .2 73 09 . '	 .. : 9 0 7.,	 .3 ,:r.? .	 	 8.4 .	 8 6 0 6 9 .	 2.3 497  .
I.2	 .	 6 4 0 63 . 	 2 J.. 01., 6 	 . 0.0.5	 3.1 (3 .	 j. 0 3 .	 5 v. :.; 5 3 3 .	 1 7 9 9 '3 .
1. 3	 .55276 ..	 `..?. Q q3.? .	 	 . 01.0 	 - . .5 27 	 I 99 . .	 4 7 0 1:313 .	 1. 7 7 5 2 ..
14	 . 53 7 7 0 .	 . 232 2..(3 . ,	 . .0 1. 8	 - 0 6 .:3 .	 '3 75. . .	 y..} x'71} .	 1 9 6. 4 5 .
5	 3 3 4 4.0 . ..	 .	 1 6 352 ..	 - . 0 2E1	 F.3 ':':. i 2.)..	 4 J. 7 .	 2.1. ' .;"1 9 3 .	 1 :3 6 E3 8 .

16 ,..,	 ,-..	 '3 7 9 6 6 .	 2-0767. 	 	 .	 . 0 2 0	 . 9 6 7, .	 5 2 9 ..	 3 J. 7 8 1 .	 J.' 	 3 8 4 .
I 7	 i 7255 -,	 1.9.4 57 ..	 . ..,02 8	 440 .	 `,.....! 6)6 .	 1 4 4 4 4 . .	 13 7 .5 .

8 .	 23 4.3 6 .	 i 5,6 013 .	 . 0 2 (3	 ".:.; 9.7  •	 3 90 .	 . 1 9 6 1 0 .. 	 1 :3 cie.)t, .
1 9 •	 689 5. .	 '	 .5006 . .	 .	 • .• 0 2.). 8. 	 1 7 6 . •	 j. `,....! .a .	 .7 1.7 2 .	 41.9 0 .
20	 -	 t? 1.05 . •	 -	 4 7.9? .	 	 0.2,8	 . • 1. '.:46 .	 .	 1 2 ',.!.. .	 5 1 J. 1 .	 . 4 0 i.7 .
21 •	 .3 5 .4 6 .	 	 2"19.7•.	 : 0'' (3	 .	 9 0 	 7' .	 it.:?. 9 6 9 -.	 `.?"• 0 (3
22 . '	 441.8.	 3 99(:3 	 . 0 :.0	 'I 1 ;3 .	 .	 1 0 2 .	 3 6 9 8 . .	 :.:'.. 3 4 7 .
2. 3. •	 .	 	 1 7 83 .	 ..1 7.17 .	 ...0-2.8-	 .	 4 ':• .	 4 4 .	 . •	 1 4 9 3 .	 I. 4 3 0 .

TOTAL.	 1503888 .	 2 9 7 6 O. 0 . '	 6 0.4 2 .	 .. 5.). 9 6 i . 	 1 ;.',?.(:3 (3 0 1 0 .	 ',.;.). ''.:.) 3 4 0 .3 .



Table 6c. Projections (cont.) - TAC in 1981.

t . 3 C; R	 E
C, A T	 PRO:it CTION	 OIR i. 98i. .

ACE: POPULATION POPULATION
NUMB S	 WEIGHT

.	 S
m oR TA	 y

A'T' C1-1
N t.iM I::: R S

1.1: A T	 S :t 1.) 1.i A I_	 i 	 I 1) t.) A L..
14 E• CHI'	 M B E: s •	 c

:3	 2.04 2 0 8 .	 3063  .	 00.0 	 1. 9 .	 U .	 1 1.:.? 5 7 4 6 ..	 2 6 3 6 .
4	 1.7517(?1 .	 r...)273 . 	 0 0 0	 .4 8 .	 1 .	 1..'.:i 1 2 3 4 . 	 4 `: ..i 3 7 .

	

1.5 12.71 .	 7 :•; 6 4.	 .	 .' 0 0 0	 "...) 6 . .•	 3 .	 1. 3 0 1 4 9 .	 - 6 ) 5 0 7
6	 22084. .	 i 739 .	 001.	 13 .	 1 .	 1 9 60 4 .	 1496 .
7	 5 8 4 7 2 .
	

51.9 E3 .	 . 0 0 2 .	 • ,....,) 9 .	 1. 1 .	 5 0 2 3 5 .	 1::., 3 2. .::: .
8	 S 52 8 0 .	 '7 85 0 .	 • 0 22	 	 1 2 2 .	 1 7 •.	 4 7 4 6'7 •	 6 7 4 0 ..
9	 170700 ,	 31067-.	 . 007 •	 1 0 6 7 .	 1 9 4 .	 1.45934 .	 2 6 5 6 0 .

1 . 0	 1.41.1.14. •	 31892.	 .• 020	 255 6 .	 '.:::: 7 0 .	 •	 1 1 9 090. 	 2 6 9 1 4 .
1 1.	 166204 .	 45395. .	 . 029	 4 4 6 6 .. 	 1 	 1. 9 .	 1 3 0 9 0 4 .	 3 7 9 4 3 .
12 	 06069 .	 .2.7006 .	 . 0 4 7 -	 - 3 6 7 9 .	 11. 9 2:: .	 7 0 67 2 . 	 2.2 C390 .
13	 5 '..i533 .	 20936 .	 092	 45 2 7 .	 1 7 0 7 .	 4 3 6 0 7	 .1. 6 4 4 0 .
i 4	 4'7080 .	 20342 .	 j. S6	 6327 .	 27 .33 .	 34676 .	 14900 .
i U 	 45476..	 22238 .	 . 247 .	 9 2 ',..3 3 .	 4 ':'.) 	 9 .	 3 0 5 6 4	 .  .	 14 9 4 6 ..
16 •	 • '27993 .	 1. 53 i.2 .	 'r.:'4'7	 571. 4 :	 3126 •.	 1. 0(31.4 .	 :1.0291 -.
1. '7 •	 . 31. 781 .	 19260 .	 247	 64 0 7 .	 3 9. 3 i .	 21 3 6 0 .	 1. 2 '24 .4 .
.18	 144444.	 9()20 .	 24 7 	. 2940 .	 i 9 6 4 .	 9 7 0 • •	 6 4 6 5 .
1 9	 1 9 6 1 0 .	 1.4 2 4 3 .	 2 4 7 .	 •4 0 0 5- .	 2.9 0 '7 .	 1 .3 1. 8 5 .	 9 5 7 2 .
20 -	 ,7 f2 .	 4 .3 3 7..	 247 	 - 1 1. 7 0 .	 9 2 6 .	 38 7 9 .	 - •3 0 , 4 9 .

	

. 2 ,i	 5 111. . -	 431(3.	 ,2 4 7	 1.043 .	 • 803 2 .	 :3 4 3'«... .	 2:9 0 2.).
2 2	 2 9 6 9 .-	 '2 6 8 7 .	 • 1;247	 ►60 6 . .	 ':::. 4 0 .	 1 9 9 5 • .	 i. 0 () 6 . •
2 3	 .519 i .	 -	 4999 .	 . 247	 1.060 .	 1-020 .	 34 0 9 .	 3 3 6 0 .

	

't 0 T AL	 1493018 .	 :3U(}418.	 '.:_r (.7i • 03	 .	 27500 .	 1 2 3 3 9 0 6 .	 2 3 0 3i. 2 .

Table 6d. Projections	 cont.	 0	 1 in 1982.

t- R NADIER
CAT al PROjECTION FOR 1982

A GE: POPU ATION POP ATIoN
NumBERs	 • wc: G HT

FisHI G
moR-TAL. :r • Y

(:: I•.1
M BE:R E;

A •T C	 l'sZ	 (3:I: D t..I A I... 	 R	 t.JA
:1:	 1-1 11	 N t.i M	 C.3

	

3 	 20420(3.	 :3063 .	 . 0 1 0	 2•0 .	 0 .	 171:3745 .	 2.6:3(i .

	

4	 1.71574e.) .	 5272 . •	 . 010	 5f..} .	 2 .	 11:).1.210 .	 4537

	

:.;	 151234 .	 7562 . 	 . 0 0	 er 0 .	 3 .	 13011. 3 .	 61:•....; 06 .

	

6	 130149..	 •	 9. 891; •.	 . 0 t 1	 • 00 .	 6 .	 1.1.1. 94':".; .	 0 (.; 00 .

	

7	 1 9 6 8 4 .	 2087 .	 . 0 2	 ....31.'  .	 4 .	 16i...109 	 '7 92 .

	

0	 '..; 0235 .	 - 7133 .	 . 013	 •	 11.9 .	 17 .	 4, 120.	 '6124 .

	

9	 47467 .	 - 8 6 :3 9 ..	 . 0 ) 7	 31 `...? .	 '.:.; 8 .	 .40 ':::r 60 .	 7:382

	

10	 145934 .	 32981 .	 . 0 P.1.	 2040 .	 642 .	 1229175. .	 2'7792 .

	

11 '	 119090 .	 3251. 2 .	 . 0 tr 2	 3436 •.	 9303 .	 9 9 310  .	 2.)./' 1 1 4 .

	

12	 1.38984 .	 45031 .	 . .0 t i 1.	 6 3 7 8 .	 2 0 6 6 .	 1. 1 3 7 1 7, . 	 .3 6 0 4 4 .

	

1 3	 7 0 6 7 1;2 .	 2664'3 .	 . 0 ) 9	 6 1 7':., .	 2 3 2. 0 .	 ':::- '5 1. 1. 2 . 	 2 0 7 7 7 •

	

1 4	 4 3 6 0 7 .	 1 8 8 30 .	 . 1 )0	 6 22 6 '::::, .	 • • • 2'70'7 .	 3' i 737 .	 1 :37 i . 1 .

	

i 5	 .	 :34676 . -	 16957 .	 . 2 ,:r	 7 •:; 46 .	 3er 90 .	 ,-.)-.)(... t.o ...?,..::t...	 , ....0 .	 1 1 . 1. !:.:) 6

	

1 6.	 3 0 S 6 4 .	 J. 6 7 18 .	 . 2 ) 6	 6 6 5 1 	 3638 .	 2.01.62 .	 1.1. 029 ..

	

. 17	 18014 .	 i 1.401 .	 . 2. r• 6	 409.4 ,	 ',..?. 4 (31. . 	 1 ;.:.). 41. i .•	 •7':•:r 2.1 .

	

10	 21360.	 14226 .	 . 2 er 6	 4r.'}43.	 ::3()96.	 . 14091 .	 9304.

	

1. 9	 97003.	 '7048.	 •. 2t6	 21.1,3 ;	 1..1::.; 34 .	 6404 .	 4649 .

	

20	 1.3105 .	 10363 .	 . 2 6	 2 C369- .	 • 2255 .	 0690 . •	 6 (3:3 ';'

	

. 21	 3879 .	 3278 ..	 . 2f. 6	 84.4 .	 71. 3 	 2 '::;59 . .	 2162

	

-2.2 	 34:35 	 8 	 2.66 •	 . 74Y .	 6'76 .	 '...?. 266 .	 ;.?051.

	

23	 • 54•84 .	 5281 .	 . 2e 6	 ill 93 .	 .1149 .	 :36 i (3 .	 3404 .

	

.I • O .TAL	 1.430114 .	 288033 .	 5640S:	 .	 28003 .	 11 (3 .!*:)561 .	 22.2026 .



- 10-

6)6

E
_
C
o 4 0

a

2.0

35

'LS
■-**

_C
ea

o 1 S

1-

C

LI-
LO S

(b: 	 (be)	 11	 3	 Is	 14	 81

\IEP■12...

Z•S

1.0

4,

4 1	 13	 4s	 41	 19	 SI
\I EA 2_

Fig. 1.	 Catch, effort (standardized) and CPUE (standardized) for roundnose
grenadier in NAFO Subareas 2+3.
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Fig. 2.	 Regression of CPUE on of ort and resulting yield curve for grenadier
from NAFO Subareas 2+3.
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Fig. 3. Yield per recruit curve for roundnose grenadier from NAFO Subareas 2+3 (Thompson and Bell, 1934).
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