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Nominal catch and catch at age  

Cod catches from Subdiv. 3Ps since 1979, along with corresponding TAC's, are as follows: 

TAC ('000 t) 
Catch ('000 t) 

1979 1980 1981 

30 
39 

1982  1983 1984 1985 1986 1987 

25 
33 

28 
38 

33 
34 

33 
38 

33 
37 

41 
51 

41 
578 33b 

a
Provisional. 

bCanada only. 

Annual catches by country since 1959 (Table 1, Fig. 1) have ranged from a high of 
84,000 t in 1961 to a low of 27,000 t in 1978 and have shown an increasing trend since 1984. 
Canadian catches for 1987 (Table 2) were obtained from the Statistics and Systems Branch of 
the Department of Fisheries and Oceans, Canada. Inshore catches, which make up the largest 
proportion of Canadian landings, have been relatively stable since 1983 with a slight increase 
in 1987. Line trawl catches were highest in 1980 and 1981 but have declined and been somewhat 
stable in recent years (Fig. 2). Catches by both the gillnet and cod trap components have 
shown increasing trends since 1981. 

Sampling data (Table 3) used to obtain catch at age for the Canadian commercial catch in 
1987 were obtained by the Canadian Port Sampling Section of the Department of Fisheries and 
Canada. Age frequencies for the major gear components in the Canadian fishery in 1987, along 
with estimated total catch at age, with associated variances, are shown in Tables 4 and 5. 
Average weights were obtained by applying a length-weight relationship (log wt. = 3,0879 log 
length -5.2106) to the length frequencies and age length keys. The 1981 and 1982 year-classes 
were most abundant in the 1987 catch. 

Survey data 

Biomass estimates from stratified-random research vessel surveys conducted by Canada 
(Tables 6-7) indicated little change from 1985 to 1986 but suggest an increase from 1986 to 
1988. Abundance estimates increased from 1986 to 1987 but declined in 1988. Estimates of 
abundance for non-sampled strata were obtained after inclusion of the 1988 survey using a 
method previously described (Bishop et al. 1984) with the exception of the weighting factors. 
The previous weighting factor used was the inverse of the In variance for each sampled stratum 
mean. The current analysis weights each stratum mean by its stratum area in square nautical 
miles. 

Estimates of mean number per tow at age (Table 8) were adjusted for missing strata as 
well as for seasonality (Table 9). The latter adjustment had been conducted previously to 
account for the variation in timing (February-June) of Canadian surveys. Surveys were 
seasonally adjusted to correspond to February-March using monthly regression coefficients 
derived from the commercial catch rate standardization procedure (Table 15 ). The 1981 and 
1982 year-classes were most abundant in the 1988 survey. 



- 2 

Bottom water temperatures in the survey area (Table 10) were warmer in 1988 than in the 
three previous years for depths to 100 fath. Temperatures at depths greater than 100 fath 
were similar to those observed in 1987. 

Commercial catch-effort data 

Catch rates for Canada, France (STPM), Spain, and Portugal were standardized by 
country/gear/tonnage class and month using a multiplicative model. Data for 1959-85 were 
obtained from NAFO/ICNAF statistical bulletins with the exception of French (STPM) data for 
1980, 1983-86, which were provided by the French (STPM) laboratory. Canadian data for 1986-87 
were provided by the Department of Fisheries and Oceans, Canada. There were no data available 
for France for inclusion in this analysis prior to the June 1988 meeting. To reduce the 
possible effects of rounding and truncation errors, data with less than 10 t catch or 10 hours 
effort were excluded. The model explained about 45% of the variation in the data (Table 11) 
and all categories were significant. Strong seasonal trends are evident (Table 12), with 
catch rates being higher during winter months. Catch rates that declined from the late 1960's 
to the mid 1970s, increased to 1984 with a subsequent decline (Table 13, Fig. 3). 

Since 1977 only Canada and France have participated in this fishery, so catch rates were 
re-analyzed using only these countries' data for that time period. The model explained about 
46% of the variation (Table 14) for this analysis and again all categories were significant. 
The trends in catch rate (Table 15, Fig. 4) were similar to trends for the same time period 
for the 1959-87 analysis. 

Catch rate information from the Canadian inshore fishery was available for the 1980-86 
period for traps, gillnets, handlines, and linetrawls, and for two vessel categories; <35' and 
35-64' in length (Table 16). Up to the time of the June 1988 meeting the 1987 data was not 
available. The information provided is in the form of purchase slips with each slip 
approximating one day's fishing. In general, for the smaller vessels, no trends were apparent 
in the catch rates for gillnet and handline while there may have been a slight decline in 
linetrawl, CPUE for traps increased after 1982 (Fig. 5). For larger vessels catch rates 
increased for trap and gillnet since 1981 and 1982 respectively and remained stable for 
handline and linetrawl (Fig. 6). 

Yield-per-recruit  

The most recent yield-per-recruit analysis for this stock (Bishop and Gavaris, 1981) 
estimated F. , at 0.18 and F m 	at 0.32 and yields per recruit of 0.77 kg and 0.82 
respectively: In this analysis data (average weights) were used from a period (1946-54) prior 
to extensive commercial fishery, when it was thought that the stock might have been stable. 
Partial recruitment estimates were from an early assessment (1972). Prior to this analysis 
others had estimated F. , and Pat values ranging from 0.17 to 0.20 and 0.27 to 0.30 
respectively. The values that RA been in general use with regard to projections have been 
0.20 for F, , and 0.30 for F aax . 

In the present analysis data from research and commercial catches only since 1977 were 
considered because the fishery pattern has been somewhat stable in terms of the country and 
gear categories involved. 

Average weights from the commercial fishery and research vessel catches were similar 
except for ages 3 to 5 (Table 17) and consequently yield per recruit analyses were conducted 
using commercial data only. Partial recruitment estimates were averages from fishing 
mortality estimates in the most recent assessment of the stock. Natural mortality was assumed 
to be 0.20. 

Catch information from commercial and research catches indicate that fish up to age 20 
are not uncommon in catches. It has also been shown that for a related cod stock (Bishop, 
et. al., MS 1988 ) 	a long-term yield per recruit catch at F, 	4 0.18 should produce 
catches in significant quantities (5.6% by weight) at ages older than 15 years. The most 
recent assessment for this stock also shoved that since 1959 fully recruited fishing mortality 
has always been greater than F., and has not been lower than F aax . 

A yield per recruit analysis using present data (Table18 ) up to age 20 estimated F, , 
and F 	at 0.15 and 0.27 (Fig. 7) with corresponding yields of 0.91 and 0.98 kg respectively 
(Tabl relaf8). Using data for ages 3-15, F, , and F 	values at 0.19 and 0.33 respectively were 
estimated. The corresponding yield per recruit va

a 
 tu
x 
 es were .89 and .98 kg. 
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Table 1. Cod catches (MT) from Subdivision 3Ps, 1959-87. 

Can(N) 
Can(M) 

France 
Spain Portugal  Other Total Year  Offshore Inshore STPM M 

1959 2,726 32,718 4,784 3,078 4,952 7,794 3,647  471 60,170 
1960 1,780 40,059 5,095 3,634 2,460 17,223 262  2,123 72,636 
1961 2,167 32,506 3,883 4,140 11,490 21,015 4,985  3,434 83,620 
1962 1,176 29,888 1,474 2,241 4,138 10,289 1,873  1,560 52,639 
1963 1,099 30,447 331 1,757 324 10,826 209  6,828 51,821 
1964 2,161 23,897 370 2,097 2,777 15,216 169  9,880 56,567 
1965 2,459 25,902 1,203 2,570 1,781 13,404 -  4,535 51,854 
1966 5,473 23,785 583 3,207 4,607 23,678 519  4,355 66,207 
1967 3,861 26,331 1,259 2,244 3,204 20,851 980  4,044 62,774 
1968 6,536 22,938 585 1,880 1,126 26,868 8  18,613 77,556 
1969 4,269 20,009 849 2,477 15 28,141 57  7,982 63,799 
1970 4,650 23,410 2,166 1,970 35 35,750 143  8,734 76,858 
1971 8,657 26,651 731 1,651 2,730 19,169 81  2,778 62,448 
1972 3,323 19,276 252 1,436 -  18,550 109  1,267 44,213 
1973 3,107 21,349 181 1,165 -  19,952 1,180  5,707 52,641 
1974 3,770 15,999 657 948 5,366 14,937 1,246  3,789 46,712 
1975 741 14,332 122 775 3,549 12,234 1,350  2,270 35,373 
1976 2,013 20,978 317 904 1,501 9,236 177  2,007 37,133 
1977 3,333 23,755 2,171 1,252 1,734 32,245 
1978 2,082 19,560 700 1,974 2,860 45 27,221 
1979 2,381 23,413 863 4,289 2,060 33,006 
1980 2,809 29,427 715 1,936 2 ,681 37,568 
1981 2,696 26,068 2,321 4,101 3,706 38,892 
1982 2,639 21,351 2,948 4,780 2,184 33,902 
1983 2,100 23,915 2,580 5,618 4,238 38,451 
1984 895 22,865 1,969 7,550 3,671 36,950 
1985 4,529 24,854 3,476 10,064 8,444 51,367 
1986 4,981 24,208 2,120 14,042 11,939 57,290 
1987 3,693 26,589 

Table 2.  Cod landings (t) by Canada in 1987 from NAFO 
Subdivision 3Ps by month and gear. 

Can  (N) Can (M) 

MO. OT Trap GN HL LL OT LL 

J 1291 1 124 28 1299 182 
F 407 73 13 1482 53 6 
M 294 197 9 1714 92 1 
A 373 120 362 39 1090 3 55 
N 274 826 711 111 448 30 
J 37 3075 2594 289 452 3 19 
J 25 900 2979 443 390 13 105 
A 10 10 1055 322 684 268 
S 53 3 386 252 802 184 
0 6 163 97 935 193 
N 173 1 168 36 805 135 30 
D 756 1 470 11 613 1100 45 

Total 3693 4943 9282 1650 10714 1581 936 

Total a  32799 



Table 3. 
3Ps in 

Commercial cod sampling by Can (N) 
1987. 

in NAFO Subdivision 

Quarter Gear 
Number 
Aged Month 

Number 
Measured 

Landings (t) 
Country/mo Total 

1 OT 493 Jan 2348 1291 1473 
Feb 619 294 387 

2326 

2 OT 128 Apr 239 373 431 
May 278 274 304 

794 

3 + 4 OT 78 a  Nov 276 173 3090 

1 - 4 OT -3771 6210 

1 Longline 442 Jan 3356 1299 1299 
Feb 2205 1482 1482 

—al Total 5561 2781 

2 Longline 1197 Mar 5426 1714 1714 
Apr 816 1090 1090 

" May 434 448 448 
Codtrap " May 3512 826 947 
Gillnet " May 2600 711 1467 

1197 12788 5666 

3 Longline 870 June 717 452 452 
" Aug 1666 684 684 
" Total 1526 

Codtrap . June 6416 3075 3075 
" July 1902 900 900 

Total 3996 
. Gillnet " June 3180 2594 2594 

" July 1091 2979 2979 
" Aug 512 1055 1055 

Handline June 1105 289 289 
" July 323 443 443 
" Aug 468 322 322 
. Jan-Aug 1254 

870 ITNTIT 13404 

4 Linetrawl 793 Sept 1699 802 802 
" Oct 3674 935 935 
" Nov 3672 805 805 

Sept-Dec 3155 
Gillnet Nov 1101 168 1187 
Handline Sept 216 36 396 

10362 4738 

Total 4001 49851 32799 

a . 4th quarter inshore A/L key was used to convert OT length 
frequency to Nos. at age. 



Table 4. Cod catch at age by gear from the canadian fishery in 
NAPO Subdivision 3Ps during 1987. 

Age 
Otter 
Trawl Codtrap Gillnet Handline Longline Total 

2 1 1 
3 6 191 1 50 243 491 
4 33 1331 18 262 580 2225 
5 509 2153 683 587 2204 6137 
6 721 620 1081 216 1702 4339 
7 596 229 900 90 987 2803 
8 172 27 202 15 182 598 
9 170 19 239 11 190 630 

10 60 4 91 4 37 195 
11 24 35 1 16 77 
12 18 35 1 16 70 
13 13 1 61 1 18 94 
14 6 1 36 1 6 50 
15 1 16 4 21 
16 5 1 6 
17 2 1 3 
18 1 1 
19 1 1 
20 

>20 1 1 
E 2329 4576 3406 1239 6190 17,743 

HT 6210 4943 9282 1650 10,714 32,799 

Table 5. Estimated catch, average weight, and average length at age, 
along with associated variances for the Canadian commercial cod 
fishery in NAPO Subdivision 3Ps during 1987. 

4GE 

AVERAGE 

T  LENGTH MEAN 
--_-_-_____------. 

CATCH 

STD,  ERR, C. 

0.300 32.871 1 0.59 .0.42 
0.540 39.466 491 37.56 0.08 

4 0.734 43.671 2225 92.39 0.04 
5 1.265 51.914 6137 131.39 0.02 
6 1.827 58.588 4339 115.30 0.03 
1 2.432 64.338 2803 87.75 0.03 
0 3.336 70.920 598 38.44 0.06 
9 4.063 75.384 630 36.77 0.06 

10 5.263 82.161 195 18.28 0.09 
It 6.605 88.592 77 8.38 0.11 
12 7.300 91.300 70 8.00 0.12 
13 7.439 91.345 94 9.56 0.10 
1 . 4 8.344 94.301 50 7.70 0.16 
15 10.150 101.297 21 3.71 0.18 
(6 12.558 107.173 6 2.45 0.39 
17 13.472 112.746 3 1.22 0.37 
18 20.291 129.044 1 0.52 0.52 
19 17.025 120.303 1 0.55 0.51 
20 15.387 118.000 0.45 1.08 

22.057 133.263 1 0.11 0.13 

23.854 136.000 0.15 1.43 
24 20.751 130.000 0.17 1.60 



- 6 - 

1 
N
0 

WVM 
CONN 
ON N 
H 

VPINWell0 
VMON 
Nle 
HH 

WIMMMONOIM 
MMOOWVN 
ONLOHNOOHH 

scs 
co 
co 
N 

MNNMOCI 
CONHNONO 
ONV 
ON 

CaNC ON 
0 C0 te re 
0M0OM 

HNOVN 

oh 
roc 

N N CV N 0 
▪ CD CA el 0 
CO la 10 PI le 

MHVONOCIN VO1 
000NON91 CV 
NOWMNOM OW 
1-4MN000V NN 

ry HMW Vle 
VN 

In 
0 

N 

WW 
V1/1 

000HM0M Ceri 
MMNONHO NW 
VNVOIMOV NN 

HICVNHO 
911-1.49-4N 

NoaamonamowomacamN it 
03 am MCONMHMCOMWOOVIeN 
ON V. 	coN.4 N0MCON000V 
H  	'-INC N ri C 4-1 in 

H M 

NO1009-,IN 
T rich N r- to 
00NC. le 
.-494 

eIMMOV 
N 1-1 N 4-1 Or 
HMMWM 

M N0M0 
NNMM 

0VMMN 
0 

0 
Cr. 

N 
In 

01 

03 .4 

VN 
VOINNONVO NM 
0MNI:100N NM 
NHNVelle0 OW 

MOVMMN ON 
0 

WOVVOHNIIIMOMONMOMVH N 
CO WO3 1p WIMM ON a Ch CO COOWON 
ON NC4 	NM 	HMOMHOWMN N 	m N NONNNO 

In 

190NOHH 
nam N0 
N NM 

Naoar- 
NVONM 
onamac 

H 

H.NNW 
W.MM. 

OHM 

WW 
VCONVVOIV NO 
000010070 NM 
NVV910.Vel MN 
0C9W91 94 .0 eh ol 

IC 	el 

HON 
OH01001NO CON 
NOMINNOWN 0M 
003007 	in OV 
NOVO 	N MH 

01OMVV0MMOI0MOVNOM N 
ONOWNelINW 	OCCINNOWN0NOM 
M NNOOM 	VelWONON0V 
H 0101HH 	 NIAVV•Vels-lfeW 

H 	OM 
H 

a le WM Nor V nl 010 C el MOO r-  N m 
001/1N0NON0V 0NNOMONMV019 
MOVOWWWHV WNW MONMW 

00 HIV V MINNIA0 
H 

O CCOMI 
01 H C in CO 
in C N N 

rrl 

N011or 
VW 	V 
inc 	O 

N 

I arn a l 
0 01 CO 
4-1 01 

N 

N 

N 

01-- I I I to 
091V000 
ONMON 

000V0 
Ul 4-4 

No 
el0 0 Nei 100 LA 
rgwyouloo 190 
NNOWONM 1CW 
WWWN b N.4 
H el 

r- 	r- co 
• M In e 

MMWHNOVHMV9NONWOMNW 0 
WOHNWINOIVONCOMMWMMOWV 
01 4-147)N le in eeNOINON1/40N OtrOrl 0 
HOOW INN it MMOV WO 

	

H el 	 el 

ONOWM 
M

.b1 

00VVNH 
10NVINClel 
NMH N 
H 

c‘l 
N 

N 
0 W000000MMVVOWMN0MO 
MNNVOICINVWM0NVOVOHOM 

	

e/OMMVNIAW 	NOMONNOMV 
N H M 	 N 	VCOIVIVMM.4V19 

H 

NW 
COCON-10VMO MO 
V0MNNMN NN 
MNVOMMM inc 
MVOM M N 

NO lac lOMOOM 1-1002C910 
HMO 10 M 
NWNON 

N on 	on 140 
In 

In 

WV 
00NMOOV MO 
M0WINONNN VW 
VMMOININM NM 
ON00/91-10 WV 
N M b IVI 

N 4-1 
CO c r- c0 03 0 Ul H co 
reCaarnaor wor 
MNIHNVO0 HM 
1.1 1,1 ariesior- 

1,1 
03 01 r- 1O  N 01 0 01 Cr. 0 CO In 41 CO CO 
01 0 0 111 0 C C 0 P N 10  10 10 N ON 1 PI 
4-1M014  n1 C a H MN a NO e 

M PI 	 4-4 4-1 	N PI 	N 	 0 
N N 	 H 	H 	 O 

10MOHO 
000N 
NWeIN 

H 

NMN0NIMOVION 
UIC04-1 414 N 	N4-10 	143 0 
WONCO.M. 	PTT H0 
NN 	 0H 

0 

V 

N 

0 
CO ri ‘13 COO I N OCOMiO r1NiOn101 in a 
MMVNV MON CONOMMOMNOH 

	

HVOIMN NW 	MNNM0WIN H 
NM 	H 	NelM eON 

NMON/VOCOVN0091 
OW NNOMMNOMMV 
VCO H NNWW•VVO 

N 

0919NOOW 
MHCO N 
WeIN 

M 

ON 
1 a a acoorch N 
MMNNOM 000 
MNIAVNVI NOM 
N it  M 4-4 P M 

M CI 

01 
1--  1 I 1 141 .4 ID I °Nein 10 CO r- a 1 	Cl 
M 	N0M N M000091-1 MO 
H 	vAelt0 0 MHHMW 	NN 

IV 	Norel 0 	C 

	

rl 	 C 

N IN1l a 
r- 

C 0 	N 
OCOM000Vel000N19 
ell0e1M0ONMONMO 
le 0e10 in rn en m 

H 	4-4 

co 
No 1 co ohm 1 rocs co au I 1 --I N Ch 
04 	 Me ma) ONO 	01 111 1 .-I 
C 	 M 	0 4-4 in N .1 	er WI in 

N 	NM 	 .-4 M 

1 ClINCV 
VON 
4-1 N 01 

CMV011 
4-1 O Cn 
V .4 

N 

• 
N 

0 

NMI 
M. 
MN 

 'INC 1 1 1 
H ova 

NMMMIM 
MMMM W1 
OVVV 
N N 

C NOCN0 
00 V1V 
He, 

0001VN 
WNNWIM 

N 
co 
O 

In 

in 

a 
N M 0 in 

4-4 C 1 
In 

co 1 co c 1 1 VOINNO 
Vre 

NH 1-1 

NNIC 
ONWIM 
eIMM 

N 

mior- N NI 
MOVV 
HVIele 

feNeINC90 
NINNOW00 

C in 4-1 	In 
min 

0 
1-1 

rn 
4-1 

N 
N 

010.11 co 1 1 o 1 0 • N 	I I I 
0 in 
N M 

re 1 	1 1 VMVPVII 
WWWW 
ONHV 

MHONWO 
0-1.403V0 
NMHN 

N 

In 
oor 

• M in 1 ON 01 N 1 I I 
NCO 
N N 

mama!, 
rAMON 
ONV199° 
MN 

NOMNOPMV 
NNNVW 
OVM1-1 

Nall 
MN 

CO 
4-1 01 

.01  

In 
N. I IT 
01 N 
4-4 	le 

11111 1M.VOINel 
NONNOIV 

Cl 

.010 011 
Co I 

 
macaw 	I 
4-4 a N it 
it 

4-1 In 

4-4 
N 

N 
r- 

N 
NOI INWIVIVO 

NOONNN 
WOMNIV 

11111 100Nll 
HOH 
NVO 

.4 ,4 

maaalc 
amoo M1 
• 0 .4 b r-
n/ PI 	or 

0 In 
CO 

N 
444  

0 
N el 
4-1 

O 
00ONC9 NelO00 
MN0MM el0NOM 

elM 	IVON0101.H 

VOtONM 
CONelV0M 
CCO00MV 
MOMVIVel 

0 00010MM 
HMNWWN 

N 

0 NNNO1V0 

ti NNWV0 
lNWHMI-C 

ONMeNW V 
Mel0100MM 
mMe10009C 

O 

lc 
4J 
in 

00 

MWNMW WHNM. 
000MM OMIMM1-1 

r- r- r N. r r- r r■ r■ 

WNON091 NeINMNMV 
0Hele1NNN 
OMMOOMM 

WONOCIWCO 
0 0 C 

M MMMMM 

VO 
HN 
Cn 0 •VCNNN 

OOMMM 

00 
0100 

H 0019N 
000,111 
YMI11-1.1 
0 I .4 .4 0 on 

C) m 111 H M 

0 
0 1 

0 
ra 

1 
0 



- 7 - 

O 
M 
C 
Y 

31 

N 

I 
C 
14 
0 

O 

• 
‘a 

S
p

N

p 

en 

> 

to to 

.5 

• 

II 

-01 

to 

O 
III 
to 
O 
O 
O U 

1 

Pg 
1-/ 

aM 

C 

IS 

g 
1, 

CO 
Os 

co 
a 

co 
a N 

en 
cn aei 

co 

co 

a 

P• 

.-/ 

Co 

r- r- 

r- 

an r- a 

r- 

r- en 

4-1  
O 

an 

.4 
4J 

N 0 01 0 M ei 0 0 
10 	03 	v-1 	N 	0 	b 	el 	el 

	

1-1 	el 	N 

0 01 PI 	m r. 	or r, 	a 

	

IN 	el 	IA 	311 	In 	n 	IN 

	

N 	el 

1-1 	Co 	CC 	el 	N 	0• 	l• 	0 

	

a 	01 CO N N 
N 

N' 413 	PI 	CV 	N 	40 	0 	0 
IN 	N 	10 	cp 	to 	to 	pl 

or in 0 N 	- 
. 

N 

N 0 In in 0 el el 0 
a N a 0 A V. in 

CO M 	IN 	V 	en 

N 

a 	a 	Co r- 	a in 	a-1 	PI 
In 	CO 	In 	01 	Co 	CO 	el 	b 

	

CO in 	N el 	0 	1• 	N 
. 	. 

N A 

I• 	N 	in 	ma 	IA 	1". 	1.0 	a 
PICOMOInNI-•40 

	

PC 01 	PI PI 	N 	N 

01 N 	 N 

I'•• 	•l• 	I a 	r. 	0 	e 1 	O 

	

0 In n a 	0 el 
m m 	 • PI 

0 
N 

.... 
010301010-1 ,00 ,0 
NNOMP•01111 
IN 	In 	PI 	IN 	N 

ON 	0 10. N 	el CO 	0 	N 
10 	IA N in 	PI 0 in 	A 
0 	a 	el 	40 	1.0 	CO 
---- 	N 	 ...- 

..-.. 

	

■■.. 	 ..... 
0 	01 	0.1 	Co 	IP 	0 	0• 	0 

	

In 	P7 N CO 	P• 	b 

	

N 	01 	01 	.-4 	IA 

	

N 	..... 
. 

	

..... 	 ..... 	...- 	...... 
01 	01 	1.0 	l• 	PI 	iN 	in 	I• 
I• 	01 	ID 	a 	N 	I-I 	CO 	---- 

	

r- 	m 	an 	N 	IN 	..-.. 

	

...- 	
v N 

.■.. 

. 	0 	0".. 	NV 	N 	411 	CS 	IA 	01 
C.0 	1JD 	In 	01 	0 	r-1 	M 	.-1 
O 	Co 	IN 	r- 	m 	..... 

N 
..... 	..■.. 	 ...... 	....... 	■-.. 	--.. 
N CO 0 	e/ PI 00 	P 	01 
N 	PI 	1/43 	P1 	40 	111 	in 	.-- 
M 	in 	N 	el N 	--- 
• ■.. 	1.... 	 ..... 	...." 

	

0 P 	PI in 	PI 	lo 	a IN 

	

I• 01 	P4 PI b 	P7 M N 
N 	0 	N 	PI 	01 	el 	•-• - m 	 -- -- 

m 	ON 	0 0 0 01 

	

N a 	an - 
N 

OMONCOPINO 
030101CONP10 
0 N N • CO 

....  

....  

0 	03 	el 	In 	b 	01 	IA 
00100001C0 
N 	CO 	1-1 	hPi 	to 	of 
011 	43 

an ra 0 0 N b r1 
Crl 	IN 	N 	40 	Co 	0 	el 
1391100100 	el 
N 	PI 	CO 	el 	01 

N 	a- 	0 	el 	IN 	ON 	CO 
0 N N 0 CO 	CO 	0-4  
CO 	v-1 	011 	PI 	01 	0 	N 

. 	. 	. 
an 	In 	el 	N 

10 	N 	r- 	-a 	o 	pi 	in 
0 	0 	CO 	PI 	CO 	r- 	IP 
0 	la 	. 	.4 	Co 	Co'. 

- 	. 	. 
IN M el 	 0 N 
in 	A 	la 	N 	at 	.-1 	el 
a Co NnICION 
el 	MI 	CO 	In 	ON 	el 

N 

a Co N a) N m m 
1.0 00 10 in CO an 
In 	In 0 0 	Co 	M 	In 

pi 	PI 	IN 	pi 

P.4 0 M b IN N N 
11.- 	CO 	el 	1, 	M 	a 	In 
m 0 a el b el M 

N a 	01 Pi 

■ 
in 	0 	el 	0 	el 	OD 	Yer 
0 a vl 0 N lo in 
IA 00 10 0 V 	0 

v in 	M 
.-I 

a in el 01 N N 0 
14•001141011 143 
ON 	1.4 	M 	r- 	an 	N 

M 	el 	141 	P4 

0 	.01 	at 	CO 	CO 	el 	PI 
0 PI 0 10 el N 01 
ONMONN 
. 	. 	• 	N 

N 	el 	In 	.... 
N 

,.. 	e■ 	 .0, 
10 	a 	01 	141 	40 	N 	IP 
CO 	0 IA CO 0 a 	el 
el 	in 	b 	el 	to 	0 	to 
. 	- 	- 	. - 

N 	• 	el 

..... 	N 
0 	01 	c0 	CO 	01 	el 	0 
a el a In in N 0 
0 N N (A CO el N 

. 	...- 	...... 
N 	PI 

40 	0 	110 	40 	0 	CO 	N 
If/ N N M 	el 	N 01 
1 • 	0, 	on 	el 	N 

.. 	.1. 
n 	IN 

..... 	,..., 	.... 
en 	PI 	N 	CO 	01 	40 	10 
CI 	el 	P4 	PI 	Po 	ro 	ca. 
NI 	0/1 	el 	CO 	10 	01 	N 

V 	1., 	..... 

a r. al N IN  Na 
0 0 • 0 N Co a 
10 	Co 	r- 	el 	N 	40 	N 

N 	10 04 	b 0 0 
INNVI0PMPn 
,13 	03 	PI 	0 	CO 	m 	N 

N 	N 	CO 	111  
N 	1.0 	1• 	N 	0 	el 	CO 

IN N 	N 
	

N 

N IN 	N N 

a mine, n a 
IN 	111 	el 	10 	CV 
In 	PI 	co 
el 	.4 

N 
I• 	47 	H 	N 	en 	r- 
IN 0 	el 	el 	m 
CO 	IN 

I• 	0 a 0 	111  0 
N 0 P. 	el N 

. 
el 

to el N N Co 0 
40 	el 	0 	al 	ri 	r1 
Pi 	a 	A 	to 	...... 

N 40 r- N 0 0 
.0 	0 	IA 	el 	I. 

m 	1.0 	el 	1-• 	CO 	le 
in 	01 	lo 	01 	N 
N 0 	N 

- 
NON.NON 
010011-1001 
W N. Os N N 

--- 
0 	el 	el 	0 	el 	in 
.-1 	pl 	Ill 	10 	ri 	N 
Co 	CO 	0 	N 	..-. 

•-• 	.. 
PI 	el 

011 	01 	0 	N 	an 	a 
0 	CO 	CO 	01 	I• 
Pi 	el 	 to 

0 0 el 0 in in 
II N N el CO 0 
• Co 	el 	0 	111 

• 
.-1 

• ■• 	0., 
aIP 	In 	I• 	0 	in 
el 	CO 	CO 	el 	a 	C11 
N 	A 	..... - 

IA 01 0 b 0 IA 
l0 	la 	el 	el 

/1.. 

000311 C•10 
Y-1 	CO 	1:11  	inc 
el 	PI 	el 

..... 

01 	IN 	CO 	IA 	PI 	0 
0 IA 	CA 	N 	10 
M N0 N 

1. 

in 	Ma 	0 	a 	40 ul 
ell 	Co 	0• 	Co 	N 
IN 

0 N e/ 	CO a 
O  On tit In N 
m N 	ttl 

CO 	CO 	v-1 	0 	IN 
CO 	N 	40 	el 	VD 	le 

N 

IA 	t• 	1-1  

N..... 

1-1 	el 	101 	111 	N 
N 	N 	el 	.31 	m 
erg 	It 	N 	pt 	eP 

	

.-4 	ro 	er 

N IN IA 
N 
 0 

0 	V 	•0 	1.0 	el 
el 	0 	In 	01 	el 

	

in 	ea 

.0 	.1 	in 	r- 	a 
i.0 	• 	CD 	el 	0 
M N an co o 

141 

	

ca an 	o 
Co 	a 	10 	CO 	I". 
Pa 	1.0 	.--- 	el 	N 

...- 

0 0 0 In In 

	

el 	el 

0 N to 0 N 
0 0 
pl 

- 

	

in 0 	Vs 0 	el 
y-1 	N 0 0 

el 
... 

ea 	0 	0 	Mt 	iol 
Co 	In 	IN 	CO 	C.1 
a 	el 	1.-1 	el 

	

.._.. 	. 
N 

PI 	CO 	N 	CO 	In 
en 	cal 	Pa 	or 	PI 
el• 	0 	IN 	PI 	PI 

0 0 a PI CO 

	

PI 	PI M 

	

- 	..-- 
N a 0 0 N 

	

el 	IA 	V 	Co  

	

N 	•-• N 	IA 
...• 

0‘01-100 
101 01 1PNN 

el 

	

..... 	 .0.. 
0 VI 0 0 • 

	

Co 	m 	CO 

	

IN 	O 

	

..... 	..... 

	

.... 	..... 
0 0. 0  

	

01 	el 	el 

	

...... 	PI 
..... 

N. 

	

Ill 	M 	CO 
4n 	in 	N 

	

el 	MP 
....... 

	

CO CO N 	N 
AI 	ON 	r- 	1-1 

N 

0 	30 	IA 	0 	311  

	

CO 0 0 	N 
N 

N 
0 
IP 
- 

N 
N 

1.- 
0 
In • 
Y-1 
en 

el 
N 
10 

N 
ev 

an 
Co 
N 

• 
■■•■ ro 
N 
N 
01 
. 

N. 

e- 
0 
pi 

• 
mro 
.b.1 

0 
0 
0 
. 

0 
pa 

al 
m 
10 
. 

0 
• 

en 
CO 
PI 

• 
in 
y-1 

N 
el 
N 
. 

Co 
IN 

N 
10 
Co 

- 
N 
A 

N 
40 
el 
. 

Ch 

N 
b 
Co 

1. 
N 
el 

0 
N 
. 

0.1 

4.0 
0 
a 
. 

m 
N 

0 

.0 

IA 

Co 
b 

m 
M 

01 
N 

N 

IN 
1. 

In 
N 

N 
. 

N 

0 
el 

..o 

.-s 

Y-1 
.4 

0 
N 

le 
Co 

0 
V 

1.0 on 
ill 
el 

N 
CO 

CO 
pa 

el 
a 

PC 
I-4 

N 
N 

a 

0 
CO 

01 
el 

N 

I': 

Co 
0 

m 
N 

031  

• 
4.0 

NI ONNIP0 .0 1.0 
N 	IN 	el 	P• 	PI 	CO 	V' 	1/40 
0 	In 	IN 	IN 	Co 	el 	01 	el 

o 
N 	 el 

00 	0 	CO 	PI 	In 	N 	01 	40 
N 0 y-1 N N N N 

DI 	en 	el 	01 	In 	In 	m 

0 	0 
PI 	in 

1.11NMNIN 1-001  
01 N a CO 10 a a 
MI 	m 	...1 	a 	0 	CO 	011  

N 

r- 	N r- a 	r1 	01 	P 
0 el N ANNN 
to m an m 	m 

0 

Ln 

a 	1.0 	0 	IA 	01 	In 
el 	tO 	IP 	40 	CO 	N 
0 	(NI 	1.4 	71 	..4 	It. 

030101•1400 
0 0 	el el N 
en to el m m m 

„ 

.40 

in 10 	PI 	N 	a 
0 11. 	ON 	M 	M 
•-• 	O. 	9-1 	UN 

in 	CO 	1-• 	IA 	CO 
0 0 0 el el 
ro 	to 	N 

I• 
• 
el 
. 

AI 
N 

3 
g 

i 

a n & 



— 8 — 

• 

•44 

O 
0 
N 

4••• 

F 

12. 

AS 
• 

• 

le 
*LI 

o
Y 

.1g 

Ii 

CO 
CO 
01 

CO 
01 

01 

co 

rI 

co 

on 

al 
v-I 

N 
co 

Co 

•-■ 

as 

CO 

01 

ti 

ti 

in 

Ch 

01 
ti 

N 

N 	In 	el 	N 	1.11 	0 	In 	0 	01 	Co 	01 	V) 	0 	01 	VP 	M 	N 	el 0 	In 	0 	•Ile 	.-1 	CT 	0 	01 	el 	N 	10 	en 	N 	•-I 	el 	ell 	0 	0 

0 0 el el N In 0 N el 

NO 	CO 	OD 	01 	CIN 	In 	In 	N 	CO 	•0 	VC 	0 	0 	0 	N 	CO 	N 	V) Oe o m CO el 03 0 0 Oe M en rn 01 el 0 0 0 

. 	0 0 r 	 CO In el .1 CV 0 	 el 0 0 0 0 0 0 0 0 0 
el 

el VP el vl• • N N O 0 0 N N O M P N on 
O rne-- O e otn000mmenNHoc• 

O O o In In 01 N 	eV 0 0 0 0 0 0 0 0 

N 	NO 	ID 	I". 	ei. 	V 	In 	b' N 	VD 	Co 	.... 	N 	In 	vl• 	.17 	0 	In 0 In nonamommooto CI 1-1 0 0 0 0 • • 	• 	• 	• 	••••• 	••• 	••• 	•• 
0 0 0100. 01m00000000000 

el 	In 	ON 	v-I 	N. 	oNN 	0% 	ei 	N 	1-• 	1"-• 	m 	e 	m 
O N M 0. In en 01 .0. 0 01 N el 0 0 	0 0 0 
0 0 0 0 0 N 0 0 0 0 0 0 0 0 	0 0 0 

M N IA •••• M b N .1 m N at N P co It in N N 
M to m n eon mi. b N Yl N 0 0 0 0 0 0 

O 0 el CI MY N 0 	N el 0 0 0 0 0 0 0 0 

Co 0 In In el el 01 In II e 0 V N N e N 
10 	b 	M 	Ill 	0 	Mr 	CO 	0'1 	1.11 	N 	O 	0 	0 	0 	0 

O N 	CO In m 	el 0 0 0 0 0 0 0 0 

VP 	In 	0 	0 	In 	0 	01 0 	r. 	•el 	I', 	el 	el 	N 	CV 	el 
0 	N. 	CV 01 	In 	r-o 	CO rec.-4,-10 	o 	o 	o   . 	• 	. 	• 	• 	• 	• 	. 	• 	• 	. 	• 
O o • b  r- 	el 0 0 0 0 0 0 0 0 

el 	01 	01 	01 	10 	N 	In 	el 	01 	1". 	en 	In 	10 	0.1 	01 	N 
N 0 	1`.. 	Co 	m 	m 0 	• 	el 	.4 el 	el 	0 	0 	0 o 

. 	. 	. 
0 CO el 0 N N 0 0 0 0 0 0 0 	0 0 0 

N 	el 	01 	VP 	0. 	N 	VP 	In 	N 	01 	.0. 	N 	N 	in 
VI o coNn-looNmeact co 

el e e Co PM el 0 0 0 0 0 0 0 el 

N O 	on In M 	O 	N In 01 	CO en en 
O • 	el co 	 N 0 0 0 	'O 	O 

O o o 	m 0 0 CI 0 0 0 0 0 

0 IN In ol MO ON NN In In el N 
01 CO 01 el 01 N NM N 	0 0 0 0 O 

00Menen0000000000 

N 	VI* In r 	N r 	In 0 	e 	el 	10 	CO 
Nmonmoosoetmocs 

00/01010IN 0 0 0 0 0 0 

m tn 	cs 	e 	e Yl 	M CO 	01 	V. In 
0 en N VP el CT N. V) N• CV 0 0 0 . 	0 0 0 

O N 	N el el 0 0 0 0 0 CI 	0 0 0 

CO el r 	O 10 N H In N b CO 10 e.0 	N 	el 
O 01 N M .1 ON Co It In N 0 0 0 0 0 0 0 0 

el M M N M N 0 0 0 0 0 0 0 0 0 0 0 0 

01 	0 	..1• 	0 	ON 	CO 	10 	N 	01 	In 	In 	N 	o 
O e sO In n N m 121 CO el 0 0 	0 0 0 0 0 

0 el 	N N 0 	0 0 0 0 0 	0 0 0 0 0 

ee 	In 	n 	N 	01 	MI 	N 	CO 	M 	.0. 	Co 	III 	ON 	0 	1.11 	el 	r• O o Co r- Lel 0 N M In IC1 el 0 0 0 0 	el N 0 

0 TV el en CV N N N 0 0 0 0 0 0 0 0 0 0 

.-I 	NM 	O.010 	N0 	131 	0N 	IN 	M.0 	1.1110 	n 	Co 
1-1 	el 	1-1 	el 	el 	el 	N-1 	.-I 	..-I 

eV 
0 

M 
0 

0 

N 
0 

0 

O 

•a• 

N 
0 

0 

m 
0 

0 

P 
el 

N 
0 

0 

to 

0 

N 
0 

0 

0 

0 

0 

0 

el 
0 

0 

o 
N 

10 
0 

0 

01 
0 

0 

.4 
0 

0 

In 
0 

0 

In 
O 

co 

rl 
0 

O 

0 

0 

el 
0 

0 

+ 
o 
N 

In 
0 

O 

0 

0 

g 

N 
CO 

N 
N 

I0 

n 

It 
el 

It 
N 

n 
1.0 

l'... 

O 
m 

b 

on 
01 

o 
N 

Co 
In 

0 
vo 

o) 
el 

el 
N 

..0 In 

on 

01 

In 

1.0 

N 
b 

CO 

so 

N 

01 
0. 

el 
CO 

N 
A 
Y
0 
.. 

0. 	.0 
N 	...1 

0 0" 
Co 	I". 	Co • • 
11 	01 	eV 

..1 	
g 	t 

M el  

eh 	r• 	 I 	N 
01 M in 	01 N 

• • 
01 	01 	e

•-I 	el 
l 

.0 	el  

211  

N 
co n N 

• • 	el 
r- 

t MI 
A 

Co 	It 
10 	01 

N 	0 	0.. 
N 	N 	Co .0 	e'el 
N 	N le 	I I 	A 	I- 

o 	to 	• 	co 
CO 	.01 	• 	14 

co 	
N 

• . 
0 	..,P 	./' 	eel 
•••1 

N 

Co N 
0 	111 	N 	• 

N 	
g 

›, 
N 

I 
In 	n 	CO 	01 
0 0 	N 

• • 	at 	• 
10 	e 	e• 
N 	.-I 	

Dv 	g 
0 	1-) 

03 	el 
CO 	N. 

0 	III 	

• 	0 
• m

• 	
N 

01 	
M 
	C 

	I 
I-I 	I 

v...I 
	N In 	N. 

• M 	 • 	• 

0 0 In 
 N el 

I 
N. 	10 	CO 
0 	NO 	 eV 	tn 

CA 	0 	NO 	• 	• 
ele 	0. 	A 	s. 
In 	IN 	0 	e 

I 	h. 	m 

.4) 	 CO 
e o • N 

• • 
e 	

I 
m 

he 	IN 

0 01  
• • N 

N 	
u• 	I 

g :314 

O co 
.01 

	I1 
• • 	01 	

N 

N 

0 el 
M b 	• 01 

• • 	.0 
M 
N 	

/ 

N N 	 0 
In 	co 

• • 	N 
Sl• 	N 	CO 	d 
N el 	 gl  

co 	nu 
In 	10 	 N 

• • 	In 
1-1 	In 	In 

2 ‘41 

It) 	0 	CT 	 o 
41 	N 	0 	• 	el . A 	.,:, 	r: 	z 	i., 	 , 

C O 
N 

• 
0 

• 0 

G 	4 
4 
.0 	la 	IA 

La 9 g ti 	
> 

0 	3 A 	0 
u 

We  

mp 

C In.. 
In 
In 

s 0  
N 

NO / N 

1 

a 
on 

rri  

2 r- 
R 	Co,' 

In  

N 

N 

In 

E1 N 

r- 
01 

. 
al 

...I 
4 
11 



Table 9. Mean numbers of cod at age per tow from research vessel surveys in NATO 

Subdivision 3Ps including factors used to adjust for missing strata and for seasonality. 

2/ 6/88 

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 

1 0.03 0.02 1.05 0.47 0.31 0.01 0.00 1.17 0.21 0.04 1.16 0.45 0.01 0.02 0.01 0.06 0.02 
2 0.82 0.92 3.23 0.94 4.38 0.29 0.81 0.49 6.07 0.70 4.42 0.84 0.31 0.35 0.34 0.48 0.55 
3 1.44 1.07 3.19 2.66 2,86 3.63 1.20 0.71 1.79 4.03 2.26 1.84 0.49 2.20 0.71 1.06 1,01 
4 2.96 1.63 2.28 2.42 5.26 3,19 4.52 6.57 0.89 6.62 11.11 1.01 0.89 5.61 3.04 2.39 1.47 
5 1.98 1.82 3.08 1.49 3.28 2.96 1.97 15.76 2.35 7.23 5.12 5.48 0.68 7.23 5.44 10.89 2.15 
6 1.33 0.51 2.85 1.38 1.49 0.88 1.43 2.49 2.10 9.31 2.40 2.80 2.88 3.25 5.52 8.15 5.90 
7 
8 

1,76 
1.04 

1.02 
0.40 

0.79 
0.63 

1.23 
0.46 

0.91 
0.84 

0.24 
0.19 

1.03 
0.72 

0.83 
0.44 

0.53 
0.61 

8.72 
1.73 

3.21 
3,32 

0.98 
1.92 

1.15 
0.59 

2.96 
0.93 

2.22 
1.84 

3.83 
1.62 

5.03 
2.96 

9 0.44 0.54 0.51 0.30 0.20 0.30 0.43 0.18 0.19 1,70 0.90 3.58 0.74 0.55 1.08 1.08 1.19 
10 0.26 0.12 0,25 0.18 0.15 0.11 0.39 0.15 0.17 0.39 0.24 1.66 1.15 0.54 0.38 0,46 0.78 
11 0.11 0.03 0.08 0.06 0.11 0,02 0.14 0.03 0.13 0.07 0.17 0.80 0.28 0.56 0.32 0.34 0.69 
12 0.06 0.03 0.06 0.03 0.11 0.05 0.05 0.02 0.15 0,11 0.07 0.30 0.21 0.62 0.37 0.30 0.36 
13 0.04 0.00 0.04 0.04 0.00 0.05 0.05 0.02 0.06 0.11 0.03 0.12 0.09 0.26 0.20 0.30 0.20 
14 0.07 0.01 0.04 0.00 0.00 0.01 0.00 0.02 0.00 0.06 0,03 0.11 0.04 0,15 0.13 0.30 0.19 
15 0.04 0.01 0.01 0.01 0,04 0.01 0.05 0.00 0.03 0.02 0,07 0,08 0.00 0.04 0.09 0,12 0.14 
16 0,12 0,02 0.02 0.00 0,00 0,00 0,00 0.00 0,03 0.02 0.03 0.07 0.05 0.04 045 0,08 0,13 
17 0.09 0,03 0.01 0.01 0.01 0.00 0.03 0.00 0.02 0.01 0.00 0.01 0.00 0.06 0.03 0.07 0.02 
18 0.05 0.03 0.01 0,00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.04 0.03 0.00 0.06 0.01 
19 0.01 0,00 0.01 0,00 0.06 0.00 0.03 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.03 0.01 
20 	0.01 0.00 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.00 0.01 0.02 0.00 
21 	0.01 0.01 0.01 0.00 0.00 0.00 0,09 0.00 0.00 0.00 0.00 0.04 0.01 0.03 0.00 0.06 0.00 

1+ 12.66 8.23 18.15 11.70 20.00 11,97 12.95 28.87 15.33 40.86 34.54 22.18 9.62 25.43 21.78 31.70 22.81 
2+ 
3+ 

12.62 
11.81 

8.21 
7.29 

17.10 
13.87 

11.23 
10.29 

19.69 
15.31 

11.96 
11.67 

12.95 
12.14 

27.70 
27.21 

15,12 
9.05 

40.82 
40.12 

33,39 
28.96 

21.73 
20.89 

9.61 
9.29 

25.41 
25.06 

21.77 
21.43 

31.64 
31.16 

22.79 
22.24 

4+ 10.37 6.22 10.68 7.63 12.45 8.04 10.94 26.50 7,26 36.09 26.70 19.05 8.80 22.86 20.72 30.10 21,23 
5+ 7.41 4.58 8.40 5.21 7.20 4.85 6.42 19.93 6.37 29.47 15.60 18.04 7.91 17.26 17.68 27.71 19.76 
6+ 5.43 2.76 5.32 3,72 3092 1,89 4.45 4.17 4.02 22.24 10.48 12.56 7.24 10.03 12.24 16.82 17.61 

Adjustment factors 

Missing Strata Seasonality Year 

1972 .786 1.00 

73 .654 1.00 

74 .975 .77 

75 .709 .61 

76 1.395 .69 

77 .952 .77 

78 1.717 1.00 

79 .797 1.00 

80 .997 1.00 

81 .960 1.00 

82 1.701 .61 

83 1.361 .73 
84 1.254 .77 
85 .972 1.00 
86 1.000 1.00 

87 1.000 1.00 

88 1.000 1.00 
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Table 11. Analysis of variance from the regression of In catch rate 
for cod in Subdivision 3Ps for the period 1959-87. 

REGRESSION OF MULTIPLICATIVE MODEL 

MULTIPLE S  
	

0.672 
MULTIPLE F SQUARED 

	
0.451 

ANALYSIS OF VARIANCE 

SOURCE OF 

VARIATION 

--------- 

DF 

SUMS OF 

SQUARES 

------- 

MEAN 

SQUARES F-VALUE 

INTERCEPT 1 1.793E1 1.793E1 

REGRESSION 48 1.854E2 3.861E0 13.567 
TYPE 	1 9 1.001E2 1.112E1 39.081 
TYPE 	2 11 3.711E1 3.374E0 11.854 
TYPE 	3 28 6.883E1 2.458E0 8.637 

RESIDUALS 792 2.254E2 2.846E - 1 

TOTAL 841 4.287E2 

Table 12. Regression coefficients from the regression of In catch 
rate for cod in Subdivision 3Ps for the period 1959-87. 

CATEGORY CODE 

REGRESSION COEFFICIENTS 

VARIABLE 	COEFFICIENT STD, 	ERROR NO, 	OBS, 

1 27124 INTERCEPT 0.010 0.175 841 
3 1 
4 59 
1 3124 1 -0.401 0.124 192 

3125 -2 - 0.267 0.122 127 
9125 3 0.206 0.123 74 

17126 4 0.538 0.164 32 
19126 5 0.148 0.138 103 
19164 6 0.492 0.131 170 
19165 7 0.841 0.154 42 
19166 8 0.485 0.220 13 
27125 9 0.227 0.134 52 

3 2 10 -0.104 0.079 110 
3 11 -0.201 0.077 121 
4 12 -0.337 0.082 97 
5 13 -0.517 0.095 62 
6 14 - 0.684 0.114 37 
7 15 -0.845 0.121 29 
8 16 - 0.639 0.115 34 
9 17 -0.593 0.102 42 

10 18 -0.616 0.091 61 
11 19 -0.398 0.084 83 
12 20 -0.238 0.086 77 

4 60 21 -0.157 0.147 24 
61 22 0.283 0.139 31 
62 23 0,053 0.145 28 
63 24 0.253 0.147 29 
64 25 0.149 0.146 28 
65 26 0.173 0.150 27 
66 27 0.288 0.141 32 
67 28 0.120 0.151 27 
68 29 0.321 0.144 32 
69 30 0.311 0.146 30 
70 31 0.150 0.143 30 
71 32 0.109 0.141 32 
72 33 -0.104 0.138 43 
73 34 - 0.223 0.136 53 
74 35 - 0.475 0.140 36 
75 36 -0.478 0.158 20 
76 37 -0.480 0.150 32 
77 38 - 0.420 0.162 30 
78 39 0.126 0.177 21 
79 40 -0.060 0.161 29 
80 41 - 0.233 0.162 30 
81 
82 

42 
43 

0.042 
0.226 

0.168 
0,157 

23 
30 

83 44 0.448 0.159 29 
84 45 0.754 0.180 17 
85 46 0.815 0.158 27 
86 
87 

47 
48 

0,339 
0.399 

0.154 
0.177 

30 
20 
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Table 13. Standardized catch rate index for cod in Subdivision 3Ps 
for the period 1959-87. 

YEAR 

LN 

MEAN 

---- 

PREDICTED 

TRANSFORM 

S.E. 

---- 

CATCH RATE 

RETRANSFORMED ' 

MEAN 	S.E', 

---- 	---- 

CATCH 

-----• 

EFFORT 

------ 

1959 0.1960 0.0236 1.386 0.212 60170 43402 
1960 0.0389 0.0229 1.185 0.178 72636 61283 
1961 0.4792 0.0202 1.843 0.261 83620 45362 
1962 0.2494 0.0219 1.464. 0.215 52639 35965 
1963 0.4490 0.0225 1.787 0.266 51821 29006 
1964 0.3453 0.0221 1.611 0.238 56567 35118 
1965 0.3693 0.0222 1.650 0.244 51854 31429 
1966 0.4842 0.0194 1.853 0.257 66207 35724 
1967 0.3159 0.0221 1.564. 0.4.231 62774 40132 
1968 0.5166 0.0190 1.915 0.263 77556 40504 
1969 0.5068 0.0203 1.895 0.269 63799 33671 
1970 0.3457 0.0201 1.613 0.227 76858 47647 
1971 0.3048 0.0187 1.549 0.211 62448 40302 
1972 0.0922 0.0184 1.253 0.169 44213 35288 
1973 - 0.0272 0.0176 1.112 0.147 52641 47326 
1974 - 0.2787 0.0188 0.864 0.118 46712 54038 
1975 - 0.2822 040248 0.859 0.135 35373 41185 
1976 - 0.2839 0.0216 0.859 0.126 37133 43241 
1977 - 0.2236 0.0221 0.912 0.135 32245 35360 
1973 0.3221 0.0215 1.574 0.230 27221 17290 
1979 0.1364 0.0168 1.311 0.169 33006 25183 
1980 - 0.0375 0.0190 1.100 0.151 37568 34147 
1981 0.2378 0.0179 1.450 0.193 38892 26827 
1982 0.4217 0.0168 1.743 0.225 33902 19447 
1983 0.6440 0.0164 2.178 0.278 38451 17658 
1984 0.9497 0.0203 2.951 0.418' 36950 12523 
1985 1.0114 0.0144 3.148 0.376 51367 16319 
1986 0.5348 0.0133 1.956 0.225 57290 29296 
1987 0.5953 0.0263 2.064 0.333 57290 27757 

AVERAGE C.V. FOR THE RETRANSFORMED MEAN: 0,141 
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Table 14. Analysis of variance and regression coefficients from the 
regression of In catch rate for cod in Subdivision 3Ps for the period 
1977-87. 

REGRESSION OF MULTIPLICATIVE MODEL 

MULTIPLE R„„„ ,,,,,,, 
MULTIPLE 	R 	SQUARED 

ANALYSIS 

0.676 
0,457 

OF VARIANCE 

SOURCE OF SUMS OF MEAN 
VARIATION rip SQUARES SQUARES F-VALUE 

------- 

INTERCEPT 1 4.228E0 4.228E0 

REGRESSION 25 8.411E1 3.365E0 8.765 
TYPE 	1 4 1.868E1 4.670E0 12.166 
TYPE 	2 11 2.177E1 1.979E0 5.155 
TYPE 	3 10 3.657E1 3.657E0 9.528 

RESIDUALS 260 9.980E1 3.839E - 1 

TOTAL 286 1.881E2 

CATEGORY COLE 

REGRESSION 	COEFFICIENTS ---------- 	-_-_-_-_____ 
VARIABLE 	COEFFICIENT 

----------- 

STD,  ERROR NO, 	OBS, 
-------- 

1 27124 INTERCEPT 
- 0.148 0.199 286 

4 77 
1 3124 1 - 0.477 0.147 64 

3125 .7) 
- 0.236 0.145 60 

9125 3 0.220 0.143 74 
27125 4 0.177 0.150 52 

3 -) 5 - 0.342 0.152 34 
3 6 - 0.373 0.149 36 
4 7 - 0,623 0.155 32 
5 8 - 0,743 0.169 99 
6 9 - 0.855 0.211 13 
7 10 - 1.461 0.266 6 
8 11 - 0.471 0.341 S 
9 12 - 0.999 0.237 10 

10 • 	13 - 0.914 0.188 17 
11 14 - 0.560 0.150 36 
12 15 - 0.404 0.145 40 

4 78 16 0.401 0.196 21 
79 17 0.285 0.174 29 
80 18 0.155 0.175 30 
81 19 0.349 0.193 23 
82 20 0.662 0.168 30 
83 21 0.768 0.169 29 
84 22 1.121 0.194 17 
85 23 23 1.228 0.171 27 
86 0.704 0.168 30 
87 25 0.719 0,186 20 
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Table 15. Standardized catch rate index for cod in Subdivision 3Ps 
for the period 1977-87. 

YEAR 

---- 

L.N 

MEAN 

---- 

PREDICTED 

TRANSFORM 

S,E, 

---- 

CATCH RATE 

RETRANSFORMED 

MEAN  S,E, 

----  ---- 
CATCH EFFORT 

1977 0.0721 0.0381 1.279 0.248 32245 25221 
1978 0.4732 0.0320 1.915 0.340 27221 14214 
1979 0.3574 0.0268 1.710 0.279 33006 19300 
1980 0.2274 0.0308 1.499 0.262 37568 25066 
1981 0,4207 0.0278 1.821 0.302 38892 21357 
1982 0.7344 0.0286 2.491 0.419 33902 13610 
1983 0.8398 0.0268 2.771 0.451 .38451 13878 
1984 1.1931 0.0364 3.925 0.744 36950 9413 
1985 1.2997 0.0264 4.389 0.710 51367 11703 
1986 0.7766 0.0255 2.602 0.414 57290 22014 
1987 0.7915 0.0373 2.626 0.504 57290 2181B 

AVERAGE C,V, FOR THE RETRANSFORMED MEAN: 0.173 

Table 16. Purchase slips and inshore catches by gear for the period 1979-86 in 
Subdivision 3Ps. 

YEAR 

INSHORE <35' 

TRAP  GN 	JIGGER 8 HL LT TRAP 

NEARSHORE 

GN 

(35-64') 

JIGGER 8 HL LT 

PURCHASE SLIPS 

1979 728 1160 369 4743 
1980 670  9574 4821 23393 621 1487 238 4544 
1981 614  8971 2706 24861 533 1978 210 5545 
1982 1155  9345 3968 16804 572 1880 245 4065 
1983 1767  7684 5814 11255 974 1677 598 4201 
1984 1494 11055 6596 14271 694 1511 663 3202 
1985 1848 11197 4261 15851 1002 1302 231 3174 
1986 1244 17527 4254 15426 837 1604 25U 3286 

CATCHES 

1979 1287 1145 206 4712 
1980 635  4086 2391 12147 1301 1297 152 5545 
1981 404  3326 1071 9829 541 1668 68 6704 
1982 801  4816 1494 6965 1127 1464 102 4579 
1983 1473  3007 2245 6301 2212 1457 293 5576 
1984 1683  5697 2669 5697 1588 1540 273 3679 
1985 2174  5707 2011 5843 3503 1373 84 3504 
1986 1368  6674 1548 5558 2628 1934 146 4242 

CATCH PER SLIP 

1979 1.77 0.99 0.56 0.99 
1980 0.95  0.43 0.50 0.52 2.10 0.87 0.64 1.22 
1981 0.66  0.37 0.40 0.40 1.02 0.84 0.32 1.21 
1982 0.69  0.52 0.38 0.41 1.97 0.78 0.42 1.13 
1983 0.83  0.39 0.39 0.56 2.27 0.87 0.49 1.33 
1984 1.13  0.52 0.40 0.40 2.29 1.02 0.41 1.15 
1985 1.18  0.51 0.47 0.37 3.50 1.05 0.36 1.10 
1986 1.10  0.38 0.36 0.36 3.14 1.21 0.58 1.29 
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Table 17. Average weights at age of Subdivision 3Ps cod from the 
commercial fishery (1977-86) and research vessel catches (1977-88) 
along with partial recruitment estimates (1977-86) from a cohort 

analysis. 

Age Average Weights Partial 
1977-86 1977-88 Recruitment 
Comm Res. 1977-86 

3 0.53 0.23 0.015 
4 0.78 0.64 0.214 
5 1.21 1.12 0.533 
6 1.80 1.71 0.780 
7 2.50 2.58 1.000 
8 3.30 3.43 1.000 
9 4.37 4.62 1.000 
10 5.61 5.77 1.000 
11 6.36 6.87 1.000 
12 8.13 8.18 1.000 
13 9.11 10.25 1.000 
14 10.52 11.09 1.000 
15 12.08 12.62 1.000 
16 13.74 15.80 1.000 
17 14.16 16.76 1.000 
18 16.51 21.37 1.000 
19 17.05 20.92 1.000 
20 19.04 19.61 1.000 

Table 18. Yield per recruit analysis - Subdivision 3Ps cod. 

YIELD PER RECRUIT ANALYSIS 

FISHING 
MURIALifY 

CATCH 
(NUMBER) 

YIELD 
(KG) 

AVG. WEIGHT 
(KG) 

YIELD PER 
UNIT EFFORT 

0.1000 0.209 0.789 3.776 1.314 
F0.1--- 0.1515 0.273 0.910 3.334 1.000 

0.2000 0.319 0.958 3.007 0 .798 
FMAX--- 0.2722 0.370 0.976 2.636 0.597 

0.3000 0.387 0.975 2.521 0.541 
0.4000 0.433 0.954 2.202 0.397 
0.5000 0.468 0.927 1.980 0.309 
0.6000 0.495 0.900 1.819 0.250 
0.7000 0.517 0.876 1.696 0.208 
0.8000 0.535 0.856 1.600 0.178 
0.9000 0.550 0.83/ 1.522 0.155 
1.0000 0.564 0.821 1.457 0.137 
1.1000 0.575 0.807 1.403 0.122 
1.2000 0.586 0.795 1.356 0.110 
1.9000 0.595 0.789 1.316 0.100 
1.4000 0.604 0.773 1.281 0.092 
1.5000 0.611 U.764 1.249 0.085 
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Fig. 5. Catch per purchase slip for cod in Subdiv. 3Ps for the period 1979-86 (Vessels <35 ft.). 
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Fig. 6. Catch per purchase slip for cod in Subdiv. 3Ps for the period 1979-86. (Vessels 35-64 ft.). 
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Fig. 7. Yield per recruit for a range of fishing mortalities for cod in Subdiv. 3Ps. 
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