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Nominal catch at age 

Cod catches from Subdivision 3Ps since 1977 along with corresponding TAC's are as

follows:

1977 1978 1979 1980 1981 1982 1983 1984 1985 1:986

TAC	 ('000 t) 32.5 25 25 28 30 33 33 33 41 41

Catch	 ('000 t) 32 27 33 38 39 34 38 37a 44a

aPreliminary.

Annual landings by country since 1959 are listed in Table 1 while those for 1985 by month
and major gear categories are shown in Table 2. Canadian landings for 1985 were obtained from
the Statistics and Systems Branch of the Department of Fisheries and Oceans, Canada. Landings
in 1985 by EEC were available from NAFO• circular letters and only from the first quarter.
These were higher than from the same period in 1984 and as such total landings for 1985 were

estimated at 12,000 t, slightly higher than that for 1984.

Inshore catches (Fig. 1) in 1985 still make up the largest proportion of the total catch
but as a result of increased allocations, Canadian otter trawlers obtained substantially

higher landings over those for 1984. Catches by the major inshore gears in the Canadian
fishery over the period 1964-85 are shown in Fig. 2. The line trawl component continues to be

dominant although

Sampling data (Table 3) used to obtain catch at age for the commercial catch in 1985 was
obtained by the Commercial Sampling Research Unit of the Department of Fisheries and Oceans.

Estimated catches by EEC were adjusted to numbers at age using Canadian offshore sampling.

Age frequencies for the major gear components in the Canadian fishery in 1985 along with
estimated total catch at age, with associated variances, are shown in Table 4. 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 calculated total catch weight was
approximately equal to that reported. The 1980 year-class was the most abundant in the total
catch and more than 94% of the total numbers caught were from ages 4-7.

Survey data 

Estimates of biomass and abundance from stratified-random research surveys are shown in
Tables 5 and 6 respectively. Estimates of abundance for nonsampled strata were once again
obtained after inclusion of the 1986 survey data (Table 6). The method used was described in
a previous assessment (NAFO SCR Doc. 84/VI/53) and basically involves the analysis of variance
of In catch per tow data, an approach similar to that using the multiplicative model for catch
rates.

Estimates of biomass showed a slight increase in 1986 over that for 1985 with the
increase being seen in strata in depth ranges from 151 to 300 fath. For the same period total

* Further assessment of this stock is given in the Appendix



abundance declined slightly (Table 6). Estimates of mean number per tow at age (Tables 7
and 8) after adjustment for missing strata, indicated a higher proportion of older fish in

1986 than 85. As in 1985 the 1980 and 81 year-classes were most abundant with an indication
of a moderately strong 1982 year-class. Subsequent year-classes, especially that for 1983,
appear to be weak. Table 9 shows a comparison of French and Canadian survey data for ages 2
and 3 with a combined index for numbers per tow at age 3.

Catch-effort data

0	 Catch rate data for Canada, France (STPM), Spain, and Portugal were analyzed using a
multiplicative model (Gavaris, 1980). Data for 1959-82 were obtained from ICNAF/NAFO

Statistical Bulletins while that for 1983-85 was from Canada only and was provided by the
Statistics and Systems Branch of the Department of Fisheries and Oceans, Canada. Plots of the

residuals indicated that the data were less variable when values of catch and effort were
higher. Estimated weights (log catch x effort) calculated according to Judge et al. (1980,
p. 132), were applied in a weighted regression of the multiplicative model. This procedure
was effective in giving weight to data values with large catch and effort. Data with less
than 10 t catch or 10 hr. effort were excluded from the analysis to reduce the possible effect
of truncation and rounding errors.

A strong seasonal trend was apparent once again (Table 10) with catch rates being highest
in the winter months. The annual catch rate indices (Table 11, Fig. 3) show a substantial
increase since 1983. The data from this period was obtained only from Canadian otter trawlers.

The confidence limits associated with the catch rates were wide when compared with other years

in the series. The catches from this gear category have been under quota restrictions

in recent years although there was a substantial increase in 1985. The reliability of catch
rates from a fishery which tends to fish its allocation at a time of year when catch rates
have traditionally been highest, might be questionable. Data from, the French otter trawl
fishery have not been available since 1982.

During the 1985 assessment it was suggested that an attempt be made to obtain effort data
from the Canadian inshore fishery. The only data that could be obtained to date was that from

'purchase slips' for 1984 and 1985 which are essentially records of a day's fishing by gears
such as line trawl, gillnet, and handline or an individual haul of a codtrap. These slips are

provided to fishermen by fish buyers as well as to the Department of Fisheries and Oceans.
Although little can be concluded from two data points (Table 12), they would indicate an
increase in catch per unit effort for trap, a decrease for linetrawl, with handline and
gillnet showing little change. For all inshore gears there was essentially no change in catch
per slip from 1984 to 1985.

Partial recruitment

For preliminary analysis partial recruitment values obtained in the 1985 assessment were

used in a cohort analysis. No adjustments with respect to survey and cohort numbers at age 3

were attempted at this stage until all data were available and tuning procedures determined.

These partial recruitment values were as follows:

Age 3 4 5 6 7 	 	 14

PR 0.01 0.20 0.50 0.70 1.00	 	 1.00

Cohort analysis 

Catch and weight-at-age data from the 1985 commercial fishery (Table 4) were combined
with previously used matrices (Table 13) and these were used for a preliminary cohort
analysis. Table 14 also shows the results of a sum of products analysis. Partial recruitments
were those used in the 1985 assessment and the fishing mortality on the oldest age group (14)

was similarly estimated as the fully recruited mortality for ages 7-11.

No tuning was attempted at this stage until all data were available and parameters
accepted. The results of a cohort at F t = 0.25 are presented for illustration

(Tables 15-17).



Table 1. Cod catches (MT) from Subdivision 3Ps, 1959-85.

Year
Can(N)

Can(M)
France

Portugal Other Totalutrsnore insnore SIPM	 M	 Spain

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	 21,017 4,985 3,434 83,622
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 5,058 50,051
1964 2,161 23,887 370 2,097	 2,777	 15,217 169 7,268 53,956
1965 2,459 25,902 1,203 2,570	 1,781	 13,404 - 4,081 51,400
1966 5,473 23,785 583 3,207	 4,607	 23,678 519 3,897 65,749
1967 3,861 26,331 1,258 2,244	 3,204, 980 3,663 62,393
1968 6,536 22,940 585 1,880	 1,126	 26,868 8 18,274 77,217
1969 4,269 20,009 849 2,477	 15	 28,141 57 7,286 63,103
1970 4,649 23,411 2,166 1,970	 35	 35,750 143 8,037 76,161
1971 8,657 26,651 731 1,651	 2,730	 19,169 81 4,297 63,967
1972 3,323 19,276 252 1,436	 -	 18,550 109 1,379 44,325
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 3,783 46,706
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 2,690 26,075 2,321 4,101	 3,706 38,905
1982 2,648 21,342 2,948 4,780	 2,184 33,902
1983 2,141 23,726 2,580 5,618	 4 238 38,303
1984 891 22,863 1,969 11,221 36,944
1985 4,143 23,370 4,516 18,508 50,537

Table 2. Cod landings (t) in 1985 from NAFO Subdivision 3Ps by month and gear.

Month
Can	 (N) Can(M) EEC

TotalUI LL 611 I rap tiL UI

J 735 94 2 389 1505 1505
F 1023 860 48 2 189 1904 1904
M 1092 1361 64 1 97 2565 2565
A 1155 728 146 6 215 1253
M 10 420 540 163 56 65 2785
J 21 617 1312 2015 225 55 863
J 14 515 3349 2891 232 203 344
A 2 1328 812 112 509 407 52
S 2 1531 264 469 470 277
0 1 692 162 96 247 1975
N 35 405 92 7 19 374 4555
0 788 366 123 1 1808 430

4145 75513 /UUb blaa 1b16 451b 18506 bU3!
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Table 3. Commercial sampling for NAFO Subdivision 3Ps cod in 1985.

	

No.	 No.	 Landings (t)
Qtr.	 Gear	 Country	 aged	 Month	 meas.	 country/mo.	 Total

1-2

3-4

1

2

3

4

OT

OT

LL

HL

Trap
GN
LL
HL

Trap

GN

HL

LL

HL
LL

Trap

Can(N)	 418	 Feb.	 1417	 1023
	

1601
II
	

Mar.	 1758	 1092
	

1189
France	 28
Can(N)	 Apr.	 577	 1155

	
1521 

	WT6	 3752
	

4311

Can(N)	 230	 Dec.	 1151	 788
	

4348

Can(N)	 500	 Jan.	 4181	 735	 735
Feb.	 3179	 860	 860

4

	

500	 7360	 1599

Can(N)
	

815	 May	 2499	 163	 163
May	 3595	 540 - .	 892
May	 420	 420	 2509

	

tirs-	 j	 9624	 3627
63

	

479	 ,'	 June	 7509	 2015Can(N)
	

2015
July	 1946	 2891
	

2891
Aug.	 949	 112
	

112
June	 2302	 1312
	

1312
July	 2748	 3349
	

3349
Aug.	 679	 812
	

1453
July	 817	 232
	

457
Aug.	 182	 509
	

509
Aug.	 1728	 1328
	

2460

	47	 18860
	

14588

Can(N)	 759	 Sept.	 1509	 469	 585

	

5708	 1531	 1531
11	

Oct.	 245	 692	 692
Nov.	 858	 405	 771

7

	

775	 -EMT	 3376"

Total 3229	 49067	 32029

Total (Including 12,000 t estimated for France) 44029



Table 4. Cod catch at age by gear along with average weights and

lengths from the Canadian fishery in NAFO Subdivision 3Ps during

1985.

Age
	

OT	 LL	 GN	 Trap	 HL	 Total Can.

3 79 21 2 102

4 148 696 16 1026 186 2072

5 749 1963 400 2548 563 6223
6 627 1142 792 920 264 3745
7 791 1186 1149 230 114 3470
8 206 347 280 121 47 1001
9 137 89 63 4 4 297

10 110 72 74 4 6 266
11 58 44 97 3 9 211
12 13 18 40 1 5 77
13 1 7 8 - 1 17
14 - 2 3 - 1 6
15 1 2 1 - - 4
16 1 - - - - 1

2842 5647 2923 4878 1202 17492

Wt. 8659 9558 7006 5188 1618 32029

AGE

AVERAGE
------------------
WEIGHT	 LENGTH MEAN

CATCH

STD,	 ERR,

3 0.611 40.972 103 12.13 0.17
4 0.304 44.830 2072 J65.31 0.03
5 1.149 50.223 6223 228.21 0.04
6 1.681 56.914 3746 190.39 0.05

2.532 65.413 3471 120.10 0.038 2.969 67.525 1001 90.53 0.09
9 4.654 78.760 276 29.33 0.10

10 5.452 82.547 266 25.72 0.10
11 5.830 64.912 211 19.07 0.09
12 6.697 88.129 70/0 11.80 0.15
13 9.324 98.788 17 2.84 0.1614 10.212 101.757 1.74 0.33
15 16.145 117.168 0.87 0.25
16 11.277 105.555 1.06 0.7317 14.211 115.000 0.17 1.1518 19.845 127.940 1 0.32 0.58
19 16.628 121.000 0.27 0.99



- 6 -

.tnNnagt
WOhNin)00
N n°.0-0)0)

••■

• fl,--akOONNICOInN)OW0 03 )0 03
)0.0-0

CO

.1-03r--vt.pro)
Onto0h0uh00N	 vt 03 0) .-
LnNRNN—

CD C) 0
0 in CD 0

	

C) CI)	 N ph
an--110In	 I

In
0

Ip

N
CO

CO

S

N

N

N

r-
a

N

N

+-

0

O

O.
0

03

L

0
0

N00.4-0n0
NNO0nN
000arq

CO 0	 m) "IP Ph0 WI 	r- uhCh	 n 0 r1 phph	 uh

kOwr-n00no,ne.4011,
rr, Nfl	 MI Nph 
N

CD c, ph ..-NI	 Ph

COu3Nm000
r- a) -- CT In Cv

n (NI 0
N r- N q3

ct 0 43 N IA 0CA	 ct 0 Inch
in VD n • ■-

N M •ct

1.7a.,700.7
rn In N N

N, ,N	'cr
Nwin—CT



0.4-

8

8
a
A

1.1

.0

C

2

•
O-n
0

-V

C

.0

a

b
E0'0

1.

.1-

t.

OO

•c

• 

0O L4-V 0
a -0

10 E
to
cCO

tOCOrn

0

n0
rn-

(NOD

a

ON

a

co

a

0

0

ON

a

re‘

0

0

—7—

	

— a	 o— r r r- 0	 N P.- 0- N 0' OD	 1.-- 0 en 0 ‘1 . 4:r	 L0 - In r- of	 N	 a

	

0,	 n co CV N	 c00 C..1 (4 ;14 Op A ■0 l'--	 ii-,ON	 •-•-	 0•A'ii0;35C)	 LLD	 I--n- pr.:,	 •	 •	 •	 .	 -In	 -	 n	 •-	 CON
N

e,

	

'— kip	 1 n `r N qj ° P	 8 ec;, re; -- 2, rc ,̀P,	 "1p rel ("8 -- A fg 	8 rc; '-rt ° R	 '	 n0.•	1 .-	 •.0 •..t r- N

	

-a	 un ci ^	 •-•	 0 0 Q .- OD OD -I-	 L o a e— •■• 	 V	 co o) ••• .... ,•.

	

N

	

-	 	 ft 1	 1	 V	 0.	- 	 N M-	 0	 Ln	 K

	

-	 N
	.-o	 innincpc4t2o	 n-g.r--m --	 NLONNI:00	 00Own	 \LD	 -

	

a Oig - Pe1 0 0 N	 Nr.	 UV .- r--

	

..-
	

'0	 vt

	

co	 M .- Q n	 .- n	 ko tr, 0% n	 14

	

.	. 	 .r-.

	

g al	 FR ri-: 
0m 

Ca; • - - 12	 (vT) C4 kl ?,1 i SC )	 ,,, C'	 •24,,) r re; Fir	 1 n r - CO	 	 0 \

	

CO LC \	 NWIN 7-	 in Mo o co	 Ln	 t•- •ct 	 .-	 ..-	 ,...	 •.......	 •	 0

	

.- .-	 .-- N CV .-.	 c)
...

	

k 8	 tiq ye\ 1.4 citri ..c) 0	 p. J, ID n 1,4;.1 r4 al rn 	SI 8 ..• rN N in CT Lep 14 zo-	 Cry...	 ODa

	

N 0	 N N- N	 In CO P- 0 0 r)	 0 N. ..t N-	 -	 C0	 •

	

. .	 .	 .	 .	 .	 .	 .	 0	N -	 .-	 N -	 n N	 v	 a	 -

	

its. Q 4 ON' 0 8 in 0	 In a) N 3 
N

po. R	 o — tur, ko — r.,	 CO 5,,, .-_ ..t ,n	 N	 0..-	1 11 n	 -4. N	 In b tO 0 a	 a)	 co a) to g IN _n 	C09, (NI : W (\it_	 W,	 n	 V	 ft	 M.	 Ye	 V	 1	 1	 V

	

0	 In	 VI	 rq eV	 V	 0	 vt

	

.-	 V..-	 V-

	

ON CO	 a 1-- - LO Le, OD	 a In .- In - - 0	 V' 01 0 .- 0 a	 e4 OD N W in	 -	 a

	

N e4	 Ln N r- ON VI	 74‘t 0 p5i II ern 1	 8	 COM-ItC;	 NI.„7\NiZN	 L.,9	 ,n

	

(V 1.11	 re)	 ..-	.-- 

	

v	 . .	 •	 .	 .	 UV1,1 .- NI N	 0	 .-..-
.....

	

2	 7- •7; . rvI ; I:-1) 2, N	 8 •.,, B I'	 	 In ig	 4;02 N.- ou; e	 .13 2.N F N. -	 •1;	 op0

	

In o	 — to in OD	 O- n O- N	 41. 00 .- 0	 0	 ...	 (V p,	 VO	 •ft	 V	 •	 •	 •	 •	 1	 CN •-•	 in	 v	 -	 OD	 CV

	

Ye	 V	 N

	

r.	 „	 ..-• ....•	 r.	 e• .....	 •-•	 r.

	

Cu,	 .-- CO N a, r- 0	 0 CA U, •-• m, r-- a	 Ill N. t0 I'. r. 0	 1.... I.- 1N a 1-..	0	 tc1

	

Vt	 CV N vt 1.-. LO	 CID R ['al.; V- 10 0) •re4	 - ).0 OD - Q Q	 M in V- W_I-	 In

	

N	 n tr •-• L0	 .-- ..-. .-- in	 "-•	 .._.	 •	 .....	 .	 .. .--	 ,,	 .	 O

r	

IL-	 	 .-	 a

	

- --, --,	

-	

e•	 .■•	P:2 a	 vc-,-, pggn	 R a,	 FR	 — 2	 si 12 O N .4. M 44 _ 2 „,	 ,,ev,
W

	

Z.	 .- Ifl(N.-•-••-■ 	 0•-•- CY, vt .- 01	 0	 L.0

	

V	 1 V	 . 	 1 V ■	 •.•	 •	 as

.-. 	.....	 ,.-.

	

0 r--	 lt I-- Lc. (V 0 ..-.	 VD 0 vt vD Lck OD r-	 0 a N •Lt tel 0	 0 OD 0 0 r4	 8	 010	 rn in a - re) un	 un r-- I-- re) in @ Pe)	 - co co in 0	 in	 In \ 0 

	

O W	 N r- VI	 rn	 1.... tO er, - co 	 -	 -	 _	 -	 -	 -	 •v	 •	 •	 Ye	 Ye	 .4	 le)
V	 vt N	 rn	 —

	

a a	 a a a e,	 r. !.. /1	 4/,

	

NCO	 iik .— co as co kp	 n n Non—< 0	 0bniccountn0	 003003	 —	 —re)	 io CV no (7) c> ni	 en/ P•1 CNI in If In 01	 0 in Y1 .- .cr	 •--	 — N	 r.-	 0

	

tcl 0	 (V Q- v •-•	 vt Q- 0 Q- N	 M- 0 N	 -	 -	 op
V	 V	 Y rv	 •-• •-•	 - .-	 .	 e	 .N	 N- .-, .....	 - - e•	 e• ..,	0 N	 N In ni LC \ole Ln	 N- 	 in L.0 0 a op tn	 Le. tn n 1-- Ln	 •--	 a

	

r- N	 N N \C) In 1,1 in	 V .:1- V' OD CO ON r-	 a co r CO N	 In	 0) un	 in	 0

	

.-00	 .-NI	 N.-....	 0 CO r.- _ Ln _ N	 -	 ye v	 0 

	

V v	 •
N N

1	 1 V V V	 V	 •	 (V..- 	.- 	 •-

	

— —	 — — ..-..	 .....

	

I0 in	 Q1N-00N•1-	 tIOCIC•I NI- 0	 gn e L- 10 CO 0	 CM N in 0 n	 N	 in

	

MD ,t	 04 0	 0 •-	 ‘N N 10 .4. In OD .-	 CV Q 111 In CV	 NI %.0 .-- ...I VD	 •-•	 N

	

.- 111	 ...-	 v ....	 0 CO VI 00 (V	 	 LSI	 CV	 •-•	 ....	 .	 aa	 ..

I--

	

00	 Or 10 M 0 N	 .- .-- in r- a OD 00	 N OD Q- 0 N	 r.0 MN .:1-	 LC)	 0

	

fel	 In en c0 N in cl.	N to r--- N- n	 M n• MD IN %.0 10	 N 	 0	 •

	

*0	 1.- Ve% ..- C•4 1- •-,	 •ONNt.• r- •:1- n	 10 'O N-	 •Lr - ..... .- .-	 0	 N- 	.-	 •	 .	 . ...,	 v	 v.... .--	 - .-..	 ..	 -_ co	 _	 co

	

..„	 _

tt 	 N CO N a vet %.0	 l''.• tr) vt r- ‘10 ct	 0 \ CL 0 in a 10	 in LID in 	 a	 ..1N

	

I.... CO	 - 1.-• N CO Q LO	 Ile - a CO CL 0 \ (IN	 •- a N 1.0 a) N	 0 \ N ON n in 

	

a n	 - N CO - a ...- 	 n n - On LL-L up et	 41. N ..- - ..-. .-	 - cr	 -Y1	 cv
.	 .	 ,

	

.-	 .-	 .-	 MI
...-

0	 CD N	 10	 C--	 N.	 N M Q	 \D 0\ 0 n 'O (V	 In 10 r in g)N	 N N	 C)	 N N N	 00.----	 000--

	

10 lel	 lel Pr1 M V) Pc) M	 Prl n M n fe) M rc)	 n M n in in in

Va)0	 -I-	 0	 3i0	 0	 0	 0E c4-- 

	

t	 4-Ltn 0 a

	

I-	 LIJ	 E



- 8 -

0a)at

43

co

	

N	 0 CO N N 0 re) 0 In eelr- 0 .t tn N CO 0 10 10 10 01	 0 0 0	 0•	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •M 00 N

N0•

	

N 0 0 N nt •4'	 VD r■ VD c0 ,z1-	 In cr •:1- 0 MI	 M10 InNr-tctrfloChtnumultON-00o0•	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 9P..	 WI N	 r-Il	 /41 	 •

	

0 ON ..- •:1- 0 N 1-- 0 N N N N NI	 sr	 en	 ...-

	

o NJ 1,-, r- In Pn a .0- in a n, - o 0	 o o o•	 •	 •	 •	 •	 •	 •	 •	 •	 •	 .	 •	 •	 •	 •	 •	 cl

r-

MD
...;
VD
N

N
12‘

NN
co r-

r-141

CO 0 1--
10 CO

•N 0
N N._

I
0 •CO	 id-	 ..,-

‘1)0

.c
NIL

f ‘C)

Ct) N
r:i	 i--

COi_ .-
CT 00000N00000000	 000	 0 N 06' 4 4% 4,

N
If)
00

M N V) o	 -- M N	 N 0 CO VD In •-• N N N rnwl 0 /0 r- c) c> r- ,t	 CV in N 0 CD 0 CD C; CD 9 0 9• 	 •.	 • 	 • 	 •	 . 	 •• 	 • 	 • o o	 c> .t N to	 C) 0 C) 0 0 C5 C) CS 0 cl c)

0
•
0

CO N
0 0 N.	 •	 1+,N O •-•

 CO
•L >-

•
op 0	 tel •itr	 •cr N r.4	 N In in MN N O ONCO

co"
CT

tr: n o .4- CO 01 tr:	 .7 0 0 0 0 0
ool-45,,,—odocloOo8 0 C>

N
kC). Cl 00 ,1- 1--
N ....

Na,
>, C
2 200N -4- rn c> 0 en 0 ON 0 f--- •- N •-- .-- • 	 N N..- 00 00 .-

0 co 0 r- N 0 In r- o cor-ao--000 0	 o•	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 • In cc,' r: n L

.c

0 0 cr up rt. 00 .- .-00000000	 8 N
cr

um 0 in
- tr)
.-	 I

0	 1
r N.

4-ca. 1

-o
0 C” at 0' %.0 ^ en •-	 r- en	 o	 rn

N o r- wen- LA	 o	 000 < zr	 tel ••	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •
C> 1/40	 O N CV C) C) CD 0 C) C) CD	 CI 0 0

• •o o N L L

Pc1
C0
411

0r--
N	 on et r N	 N	 N re,
<1. • 	 CO N r •- 0 0 N	 c>ooc,•••••••••••••• N 1--	 •0 to IA

> .-00 COON tel.-000000 CD OK qj vpr- •
LPr1 N

O
.0
CI)
C..-

co

0
N. O Inn en 0 eq u-, M cO N1 en	 en	 N	 N00	 r- VD .-- CO 0 .<. •	 •	 •	 • N N 0 0 0	 0	 0	 9	 9• •	 •	 •	 •

	

000r4—00000000	 o	 o	 o	 o
1.0

N

.- •D
C> •• .1.
- tttr vit.-

CO
N

.ca	 I0LL N
U)
O.

.- 0 N If N • 	 rN .- 0 N N N In in .- .-	 •-	 N N o •Pzr VD0 HI ct2 Pr) 0 en el. N re. .- 9 . 0 c> 0 9	 0	 0
o Oen AN-ododociodo	 8	 8 Lr:N .t. rt 00r-- N a

. IN
t...2. yr

LC n1 -4- in r- LC 1 r- LC, C wr •-• a:, CO	 In	 -	 cr -4 o co .--
0tn 0 00N .-	 N pe)	 0 — .-- 0 0	 c::	 C.	 c:•	 •	 • 	 .	 •	 .	 •	 •	 •	 •o KIN' enn,-oo oo oo	 o	 o	 o .:r

N •tt.	 • 0
- N 0

›.- N0a •-
- N .--

E0 In /0 tn - o -4- .4- Li-, tn • 	 o■ -4- n	 N	 N	 .- co .-
1-

8

0 14, r- •It .- 0 N C. .4- N Cil 0 0	 c 0 0.,	 0
0 — K1 VC c.i .- .- 8o8o6o	 ado	 8

tr9•,o
tel 0
.1	 • 0
r 1 on 0N

a)	 fe)
c .--I-= N/ 

N
r,	 N	 N 0 co o

O trIrlin..-01001/400N00000C>900	 0 NO r- r,lel co 0.
0 6o6o686o6o8o a) N N c0 L	 ICT.2.
-0
0

en o n- 0 0 co o-ni o n n 	N-rn Lr,..t 0 CO N
N

0 •rt 0 in 0 0	 0 0 0 0 0	 9r- In 1/40 CID •••
•	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 •	 • CD• st 0

• In L.
0 a	 eqN0 - 00000	 00000	 0 0 N-• te■
1-
C

ON

cr •cr rn N N ON .4i- N • 	 te■ .< CO Lr. 0 ‘ 0 0.— N ..- .- .-
c)Oco r- n vo N yltn en-0000--0 0 o 0.	 •	 .	 • 	 •.	 • 	 •	 .	 •	 •	 • 	 •	 .	 •	 .  	 •

ON

C
0 0 c0
4--	 • 9 wr

orn
L.	 I0 .-etnN.-N .-0000000000000 VD... E in N. cf..- n1 0 0M N
VI
C

0 -I-
1.) 10

N C
C

"o

, +
_
0

-o_ L i_
.._ 	 0	 in 0>_ N n .4- 0\ 0 N CO GT% 0 .- N pr) .4- tr. 0 N co 0, o 0 se .,_ =	 O. 1 -1- L

1-- 2 	 N N Z 01-- .0 a 0 4),..., = -J 0



- 9 -

Table 8. Mean no of cod per tow from research vessel surveys In NAFO Subdivision 3Ps (depth to 200 fath) after

adjustment for non-sample strata.

Ratio/

Age

1972

12.07/

16.09

1973

7.25/

12.60

1974

14.39/

18.62

1975

12.31/

16.50

1976

19.69/

14.34

1977

10.33/

12.57

1978

9.33/

7.53

1979

26.80/

36.21

1980

15.34/

15.40

1981

41.10/

42.58

1982

32.75/

20.35

1983

21.30/

16.30

1984

8.82/

7.67

1985

25.39/

26.16

1986

21.79/

21.79

I 0.03 0.02 0.83 0.50 0.30 0.01 - 1.09 0.21 0.04 1.09 0.43 0.01 0.02 0.01

2 0.78 0.81 2.56 0.99 4.31 0.24 0.58 0.45 6.07 0.70 4.19 0.81 0.29 0.35 0.34

3 1.37 0.95 2.52 2.80 2.81 3.14 0.87 0.66 1.78 4.05 2.14 1.76 0.45 2.19 0.71

4 2.83 1.44 1.81 2.54 5.17 2.75 3.26 6.23 0.88 6.66 10.51 0.96 0.81 5.60 3.04

5 1.89 1.60 2.44 1.57 3.22 2.11 1.42 14.63 2.35 7.27 4.85 5.26 0.62 7.22 5.44

6 1.27 0.45 2.26 1.45 1.47 1.09 1.03 2.31 2.10 9.36 2.27 2.69 2.64 3.24 5.52

7 1.68 0.90 0.62 1.29 0.89 0.34 0.74 0.77 0.53 8.77 3.04 0.94 1.06 2.96 2.22

8 0.99 0.35 0.51 0.49 0.82 0.16 0.52 0.41 0.61 1.74 3.14 1.84 0.54 0.93 1.84

9 0.42 0.47 0.40 0.32 0.19 0.26 0.31 0.16 0.19 1.71 0.85 3.44 0.68 0.56 1.08

10 0.25 0.11 0.20 0.19 0.15 0.10 0.28 0.14 0.17 0.39 0.23 1.60 1.06 0.55 0.38

II 0.11 0.03 0.06 0.06 0.11 0.02 0.10 0.03 0.13 0.06 0.17 0.77 0.25 0.56 0.32

12 0.06 0.03 0.05 0.03 0.11 0.05 0.04 0.01 0.15 0.11 0.06 0.29 0.20 0.62 0.37

13 0.04 - 0.03 0.04 - 0.05 0.04 0.01 0.06 0.11 0.04 0.12 0.08 0.26 0.20

14 0.06 0.01 0.03 - - 0.01 - 0.02 - 0.06 0.04 0.10 0.04 0.15 0.13

15 0.04 0.01 0.01 0.02 0.05 0.01 0.04 - 0.03 0.02 0.06 0.08 - 0.04 0.09

16 0.11 0.02 0.03 - - - - - 0.03 0.02 0.04 0.07 0.05 0.04 0.05

17 0.08 0.03 0.01 0.02 0.02 - 0.02 - 0.02 0.01 - 0.02 - 0.06 0.03

18 0.05 0.03 0.01 - - 0.01 - - - - - 0.03 0.04 0.03 -

19 0.01 - 0.01 - 0.05 - 0.02 - - - 0.03 - - -

20 0.01 - - 0.01 - 0.02 - - - 0.03 - - 0.01

20+ 0.01 0.01 0.01 - - - 0.06 - - 0.01 - 0.04 0.01 0.03 -

NK - 0.01 - 0.05 -

Total: 12.07 7.25 14.39 12.31 19.69 10.33 9.33 26.80 15.34 41.10 32.75 21.30 8.82 25.39 21.79
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Table 9. Survey abundance estimates (mean numbers per tow) from research
vessel surveys by Canada and France along with an age 3 abundance estimate from
the combined survey data for cod in Subdivision 3Ps.

Year

Canadian survey

Total	 all	 ages

(including estimated

strata)

Adj.	 factor

for

seasonality
Adjusted

total
Adjusted nos.

Age 2 Age 3 Age 2 Age 3

1972 1.04 1.83 12.07 .91 13.26 .86 1.51
1973 1.40 1.64 7.25 .91 7.97 .89 1.04
1974 3.31 3.27 12.09 .76 15.91 2.83 2.79
1975 1.33 3.75 7.51 .56 13.41 1.08 3.05
1976 3.14 2.05 13.19 .61 21.62 4.73 3.09
1977 .30 3.82 8.68 .76 11.42 .27 3.47
1978 .47 .70 9.33 1.00 9.33 .58 .87
1979 .61 .89 26.80 1.00 26.80 .45 .66
1980 6.09 1.79 15.34 .91 16.86 6.67 1.96
1981 .73 4.20 41.10 .91 45.16 .77 4.45
1982 2.60 1.33 19.98 .56 35.68 4.56 2.33
1983 .62 1.35 16.19 .66 24.53 .93 2.03
1984 .25 .39 7.41 .76 9.75 .32 .50
1985 .36 2.26 25.39 .91 27.90 .38 2.41
1986 .34 .71 21.79 .91 23.95 .31 .65

Year

French survey
Year

Age 3 survey no's.
Age 2 Age 3 Canada France Average

1977 4.75 13.94 1972 1.51 1.38
1978 .76 1.49 1973 1.04 .94

1979 .46 .42 1974 2.79 2.71

1980 8.14 1.91 1975 3.05 2.64

1981 .20 5.64 1976 3.09 2.86

1982 12.07 1.91 1977 3.47 3.41

1983 11.09 5.64 1978 .87 1.49 1.18

1984 12.50 8.24 1979 .66 .42 .54

1985 5.79 18.53 1980 1.96 1.91 1.85
1981 4.45 5.64 4.85
1982 2.33 1.91 1.94
1983 2.03 5.64 3.75
1984 .50 8.24 4.36
1985 2.41 18.53
1986 .65



Table 10. Regression coefficients for grouped categories and the analysis of
variance from the regression on in catch rate for cod in Subdivision 3Ps from
1959 to 1984.

Country/gear	 In power	 Month	 In power

CanN	 OT 4
	

-0.359	 June
July	 -0.587

CanN	 OT 5
	

-0.250	 Aug.

CanM	 OT 4
	

0.000	 May
Oct.	 -0.493

Spain	 OT 5
	

0.150	 Nov.

CanM	 OT 5
	

0.366.	 Nov.	 -0.387
Fra	 OT 5
(STPM)
	

Apr.	 -0.272
Port.	 OT 6
	

0.520
	

Dec.
Spain	 PT 4

PT 6
	

Feb.	 -0.099
Mar.

Spain	 PT 5	 0.885

Jan.	 0.000

REGRESSION OF MULTIPLICATIVE MODEL

MULTIPLE R

  

0  688

  

MULTIPLE R SQUARED

 

0  473

 

ANALYSIS OF VARIANCE

SOURCE OF 	 SUMS OF	 MEAN

VARIATION	 DF	 SQUARES	 SOUARE5
	

F -VALUE

	

INTERCEPT	 1	 •	 2,006E1	 2,006E1

	

REGRESSION	 37	 1.696E2	 4.583E0	 17.476
TYPE	 1	 6	 9.814E1	 1.636E1	 62.372
TYPE	 2	 5	 2.493E1	 4.987E0	 19.015.
TYPE	 3	 26	 7.261E1	 2.793E0	 10.649

	

RESIDUALS	 719	 1.886E2	 2.622E-1

	

TOTAL	 757	 3.782E2
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Table 11. Mean catch rate indices for cod in Subdivision 3Ps for the years 1959-85.

TEAR CATCH
CATCH

MEAN
RATE

S,E, EFrORT

------
1959 60170 0.825 0.107 72945
1960 72636 0.704 0.091 103205
1961 $3620 1.044 0.125 '80077
1962 52639 0.835 0.105 63030
:1963 50051 1.012 0.130 49457
1964 53956 0.929 0.119 53107
1965  51400 0.970 0.123 53014
1966 65749 1,091 0,128 60259
1967 62393 0.906 0.114 68885 •
1968 77217 1.113 0.125 69403
1969 63103 1.102 0.130 57245
1970 76161 0.930 0.108 81909
1971 63967 0.905 0.101 70684
1972 44323 0.727 0.080 60968
1973 52641 0.644 0.069 81720
1974 46712 0.498 0.056 93773
1975 35373 0.516 0.069 68542
1976 37133 0.515 0.064 72100
1977 32245 0.515 0.068 62628
1978 27221 0.896 0.130 30367
1979 33006 0.727 0.095 45396
:1980 37568 0.532 0.078 70591
1981 385'05 0.831 0.110 46790
1982 33902 0.934 0.012 36290
1983 38297 1.376 0.197 27823
1984 36944 2,244 0.477 16464
1985 44029 2.537 0.385 17352

AVERAGE C,V, FOR THE MEAN:0,125

Table 12. Estimates of catch (t), effort (purchase slips) and catch per slip
for the Canadian inshore fishery in NAFO Subdivision 3Ps in 1984 and 1985.

Inshore gears 

Trap
	

GN	 HL	 LT	 Total

1984

No. of purchase slips 1494 11055 3489 14271 30309
Catch by gear 3241 7133 2822 9513 22709
Catch per slip 2.17 0.65 0.83 0.67 0.75

1985

No. of purchase slips 1664 11134 1658 16138 30594
Catch by gear 5188 7009 1499 9541 23237
Catch per slip 3.12 0.63 0.90 0.59 0.76
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, -fable 13.	 Catch and average weight at age of cod from the commercial	 fishery inSubdivision 3Ps.

CATCH AT AGE

AGE	 I	 1959 1960	 1961	 1962	 1963	 1964	 1965	 1966	 1967	 1968 1969 1970 1971 1972	 1973	 1974

3	 I	 1001 567	 450	 1245	 961	 1906	 2314	 949	 2871	 1143 774 756 2884 731	 945	 1887
4	 I	 13940 5496	 5586	 6749	 4499	 5785	 9636	 13662	 10913	 12602 7098 8114 6444 4944	 4707	 6042
5	 I	 7525 23704	 10357	 9003	 7091	 5635	 5799	 13065	 12900	 13135 11585 12916 8574. 4591	 11386	 7987
6	 I	 7265 6714	 15960	 4533	 5275	 5179	 3609	 4621	 6392	 5853 7178 9763 7266 3552	 4010	 6365
7	 I	 4875 3476	 3616	 5715	 2527	 2945	 3254	 5119	 2349	 3572 4554 6374 8218 4603	 4022	 2540

8	 I	 942 3484	 4680	 1367	 3030	 1881	 2055	 1586	 1364	 1308 1757 2456 3131 2636	 2201	 1857

9	 I	 1252 1020	 1849	 791	 898	 1891	 1218	 1833	 604	 549 792 730 1275 833	 2019	 1149

10	 I	 1260 827	 1376	 571	 292	 652	 1033	 1039	 316	 425 717 214 541 463	 515	 538
11	 I	 631 406	 446	 187	 143	 339	 327	 517	 380	 222 61 178 85 205	 172	 249
12	 I	 545 407	 265	 140	 99	 329	 68	 389	 95	 111 120 77 125 117	 110	 80
13	 i	 44 283	 560	 135	 107	 54	 122	 32	 149	 5 67 121 62 48	 14	 32
14	 I	 0 27	 58	 241	 92	 27	 36	 22	 3	 107 110 11 57 45	 29	 17

3+	 I	 39280 46411	 45203	 30677	 25014	 26623	 29471	 42834	 38336	 39032 34813 41713 38662 22768	 30130	 30743
4+	 I	 38279 45844	 44753	 29432	 24053	 24717	 27157	 41885	 35465	 37889 34039 40957 35778 22037	 29185	 28856
5+	 I	 24339 40348	 39167	 22683	 19554	 18932	 17521	 28223	 24552	 25287 26941 32843 29334 17093	 24478	 22814
6+	 I	 16814 16644	 28810	 13680	 12463	 13297	 11722	 15158	 11652	 12152 15356 19927 20760 12502	 13092	 12827

AGE I	 1975 1976	 1977	 1978	 1979	 1980	 1781	 1982	 1983	 1984 1985

3 1840 4110	 935	 213	 149	 298	 1000	 110	 783	 209 191
4 7329 12139	 9156	 4308	 2370	 1644	 2765	 5079	 2623	 4373 3001
5 5397 7923	 8326	 5391	 9777	 5096	 2864	 4114	 9106	 4172 8536
6 4541 2875	 3209	 4203	 5235	 8335	 4220	 1979	 3984	 6931 5062
7 5867 1305	 920	 1791	 2558	 4387	 5187	 2806	 1705	 2107 4740
8 723 495	 395	 730	 884	 1420	 1573	 3101	 1140	 607 1356
9 1196 140	 265	 243	 284	 349	 571	 725	 1029	 547 408

10 105 53	 117	 189	 82	 104	 204	 297	 237	 360 365
11 174 17	 57	 76	 48	 54	 89	 102	 90	 128 286
12 52 21	 43	 26	 19	 42	 37	 34	 35	 33 105
13	 I	 6 4	 31	 19	 11	 19	 24	 15	 18	 8 24
14	 I	 2 3	 11	 10	 10	 25	 6	 10	 8	 8 7

--+-

3+	 I	 27232 29085	 23465	 17204	 21457	 21773	 18540	 18372	 20758	 19483 24081
4+	 I	 25392 24975	 22530	 16986	 21308	 21475	 17540	 18262	 19975	 19274 23890
5+	 I	 18063 12836	 13374	 12678	 18938	 19831	 14775	 13183	 17352	 14901 20889
6+	 I	 12666 4913	 5048	 7287	 9161	 14735	 11911	 9069	 8246	 10729 12353

AVERAGE. WEIGHT AT AGE

AGE	 I	 1959 1960	 1961	 1962	 1963	 1964	 1965	 1966	 1967	 1968	 1969	 1970 1971 1972 1973 1974	 1975	 1976	 1977
--+ 	

3	 1	 0.28 0,28	 0.28	 0.28	 0,28	 0,28	 0.28	 0.28	 0.28	 0,28	 0,28	 0.28 0.28 0.28 0.28 0.28	 0.28	 0,28	 0.55
4 0.69 0,69	 0.69	 0.69	 0.69	 0.69	 0.69	 0.69	 0.69	 0.69	 0,67	 0.69 0.69 0,69 0.69 0,69	 0.69	 0.69	 0.68
5 1.08 1,08	 1.08	 1.08	 1.08	 1,08	 1.08	 1.08	 1.08	 1.08	 1.08	 1.08 1.08 1,08 1.08 1.08	 1.08	 1,08	 1.30
6 1.68 1,68	 1.68	 1.68	 1.68	 1.68	 1,68	 1,68	 1.68	 1.68	 1,68	 1.68 1.68 1.68 1.68 1.68	 1.68	 1.68	 1,86
7 2,40 2,40	 2.40	 2.40	 2,40	 2.40	 2.40	 2.40	 2.40	 2.40	 2,40	 2.40 2.40 2.40 2.40 2.40	 2.40	 2.40	 2,67
8 3.21 3.21	 3.21	 3.21	 3.21	 3.21	 3,21	 3.21	 3.21	 3.21	 3.21	 3,21 3.21 3.21 3.21 3,21	 3.21	 3.21	 3.42
9 4.10 4.10	 4.10	 4.10	 4.10	 4.10	 4.10	 4.10	 4.10	 4.10	 4.10	 4.10 4,10 4.10 4.10 4.10	 4.10	 4,10	 4.19

10 5.08 5.08	 5.08	 5.08	 5.08	 5.08	 5,08	 5.08	 5.08	 5.08	 5.08	 5.08 5.08 5.08 5.08 5.08	 5.08	 5.08	 4.94
11 6.03 6.03	 6.03	 6,03	 6.03	 6,03	 6.03	 6,03	 6.03	 6.03	 6.03	 6.03 6.03 6,03 6.03 6.03	 6.03	 6.03	 5,92
12 7.00 7.00	 7,00	 7.00	 7.00	 7.00	 7.00	 7.00	 7.00	 7.00	 7.00	 7.00 7.00 7.00 7.00 7.00	 7.00	 7.00	 6.76
13 8.05 8.05	 8,05	 8,05	 8.05	 8.05	 8,05	 8,05	 8.05	 8.05	 8.05	 8.05 8.05 2,05 8.05 8,05	 8,05	 8.05	 8.78
14 9.16 9.16	 9.16	 9.16	 9,16	 9.16	 9.16	 9.16	 9.16	 9.16	 9.16	 9.16 9.16 9.16 9,16 9.16	 9.16	 9.16	 10.90

AGE 1978 1979	 1980	 1981	 1982	 1983	 1984	 1985

3 0.45 0.41	 0.52	 0.48	 0.45	 0.58	 0.66	 0.63
4 0.70 0.65	 0,72	 0.79	 0.77	 0.84	 1,04	 0.81
5 1,08 1.01	 1,15	 1,32	 1.17	 1.33	 1.40	 1.16
6 1.75 1.65	 1.66	 1.80	 1.73	 1.99	 1.97	 1.69

2.45 2.55	 2,48	 2.30	 2,36	 2.58	 2,64	 2.58
8 2.99 3,68	 3,60	 3.27	 2.88	 3.26	 3,77	 3,00
9 4.10 4,30	 5.40	 4.36	 3.91	 3,77	 4.75	 4,66

10	 5.16 6,47	 6,95	 5.68	 5.28	 5.04	 5.56	 5,47
11	 5.17 7.00	 7.27	 7,41	 6.13	 6,56	 6.01	 5.84
12	 I	 7,20 8.20	 8,64	 9,04	 8.62	 8.45	 9.04	 6.65
12	 I	 7.75 9.53	 9.33	 8.39	 8.64	 10.06	 11.20	 9,39
14	 I	 8.72 10.84	 9.58	 9.56	 11.41	 11.82	 10.40	 10.03
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Table 14.	 Summary of products analysis for cod in Subdivision 3Ps

Year Reported Catch Sum of products % Difference

1959 60,170 64,463 +7.1
1960 72,636 76,563 +5.4
1961 83,622 89,835 +7.4
1962 52,639 51,994 -1.2
1963 50,051 44,109 -11.9
1964 53,956 48,512 -10.1
T965 51,400 48,030 -6.6
1966 65,749 68,036 +3.5
1967 62,393 51,285 -17.8
1968 77,217 53,352 -30.9
1969 63,103 55,899 -11.4
1970 76,161 66,138 -13.2
1971 63,967 66,879 +4.6
1972 44,325 42,672 -3.7
1973 52,641 52,344 -0.6
1974 46,706 48,152 +3.1
1975 35,373 42,348 +19.7
1976 37,133 28,787 -22.5
1977 32,245 30,049 -6.8
1978 27,221 25,648 -5.8
1979 33,006 32,425 -1.8
1980 37,568 40,706 +8.4
1981 38,905 36,016 -7.4
1982 33,902 33,419 -1.4
1983 38,297 37,048 -3.3
1984 36,944 37,872 +2.5
1985 44,029 43,867 -0.4
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Table 15. Population numbers (X 10- 3 ) of Subdivision 3Ps cod from a cohort analysis

at Ft = 0• 25 •

POPULATION NUMBERS

AGE	 I	 1959 1960 1961 1962 1963 1964 1965 1966 1967

3 59386 59260 50943 48671 42957 70839 80935 84419 98436
4 107064 47715 48005 41302 38722 34300 56274 64211 68258
5 35820 75043 34093 34249 27708 27632 22848 37354 40210
6 24206 22518 39992 18541 15894 16269 17524 13459 18761
7 16270 13245 12361 18302 11079 11515 3634 11082 6838
8 5812 8910 7699 6849 9813 6784 6763 4125 4441
9 4041 3906 4142 2068 4370 5292 3852 3678 1942

10 3449 2175 2275 1718 978 2766 2622 2052 1352
11 3661 1683 1033 618 890 536 1674 1212 740
12 1130 2426 1011 442 337 399 132 1075 525
13 154 473 1618 588 235 186 193 47 528
14 0 86 131 818 359 96 103 48 9

3+	 I	 261043 237442 203304 174166 157342 176816 201606 222762 242090
4+	 I	 201657 178182 152360 125495 114385 105976 120621 138343 143605
5+	 I	 94592 130466 104355 34193 75664 71676 64347 74131 75347
6+	 I	 58772 55423 70262 49944 47955 44044 41499 36777 35137

AGE	 I	 1968 1969 1970 1971 1972 1973 1974 1975 1976

3 70186 54345 35514 60221 39399 31019 41931 56262 59426
4 78035 56430 43794 28392 46696 31596 24541 32623 44399
5 46010 52487 39778 28514 17415 33758 21609 14626 20078
6 21249 25785 32490 20381 15587 10104 17336 8655 7091
7 9577 12101 14616 17767 10521 9547 4644 8434 2978
8 3473 4609 5787 6199 7110 4449 4178 1504 1597
9 2402 1660 2183 2516 2242 3436 1651 1740 577

10 1043 1470 643 1127 906 1082 937 312 342
11 821 470 555 333 433 323 420 321 160
12 262 472 329 293 195 169 109 119 105
13 344 114 278 200 127 54 39 17 50
14 298 277 33 118 108 60 32 3 8

3+	 I	 233700 210219 175999 166560 140739 125598 117475 124615 136811
4+	 1	 163514 155873 140485 106339 101340 94579 75545 68353 77385
5+	 I	 85479 99444 96691 77946 54645 62983 51003 35730 32986
6+	 1	 39468 46957 56913 49433 37230 29225 29394 21105 12909

AGE	 I	 1977 1978 1979 1980 1981 1982 1983 1984 1985

3 74252 40026 23837 42359 89332 73745 126092 83085 84396
4 44935 59947 32573 19381 34411 72234 60278 102527 67835
5 25367 26505 45182 24524 14380 25671 54544 46978 79985
6 9269 13235 18460 28145 15468 9182 17296 36418 34687
7 3204 4685 7033 10377 15502 8845 5727 10556 23545
8 1257 1791 2215 3416 4526 7998 4703 3146 6736
9 859 672 806 1014 1512 2283 3743 2819 2027

10 346 464 330 403 514 721 1213 2133 1813
11 232 177 209 196 236 237 7)) 779 1421
12 116 139 76 127 112 112 ‘13-1 182 522
13 67 56 90 45 66 58 61 51 11 9
14	 i	 37 27 29 64 20 33 34 34 35

3+	 I	 159943 149723 130840 130052 176079 201120 274113 288707 303120
4+	 I	 85690 109697 107003 87693 86747 127375 148022 205622 218723
5+	 I	 40755 49751 74430 68312 52336 55141 87744 103095 150889
6+	 I	 15389 21246 29248 43788 37956 29469 33199 56117 70904

■
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Table 16. Mid-year (average) population biomass (t X 10-3 ) of subdivision 3Ps cod

from a cohort analysis at Ft=0.25.

POPULATION	 BIOMASS	 (AVERAGE)

AGE	 1 1959 1960 1961 1962 1963 1964  1965 1966	 1967-+
3	 I 14935 14762 12867 12182 10771 17718 20237 21295	 24602
4	 I 62174 27961 28111 23497 22677 19450 31857 35382	 38919
5	 I 30949 60147 27575 28539 23202 23972 19161 29159	 32106
6 30539 28451 46617 24345 25746 20246 23618 16427	 22945
7	 1 27334 24533 22405 32686 21016 21430 14650 17431	 11922
8	 I 15396 19981 13752 17710 23502 16630 16258 9301	 10651
9	 I 12351 12372 11294 5968 14379 15589 11719 9530	 5930

10	 I 12504 7792 6458 6396 3734 11047 9283 6534	 5410
11	 I 18097 7952 4197 2792 4433 1741 8156 4950	 2775
12	 I 5412 13964 5463 2294 1777 2511 576 5386	 2994
13	 i 741 2144 9442 3737 1249 1132 837 188	 3235
14	 I 0 589 805 5660 2554 668 687 288	 64

-	 	
3+	 I 232632 220847 188986 165807 155040 152133 157038 155870	 161554
4+	 I 217697 205885 176119 153625 144269 134416 136801 134575	 136952
5+	 I 155523 177924 148008 130128 121592 114966 104944 99193	 98032
6+	 I 124574 117778 120433 101589 98390 90995 85783 70035	 65926

AGE 1968 1969 1970 1971 1972 1973 1974 1975	 1976

3 17656 13686 8910 14888 9899 7743 10383 14027	 14516
4 44449 32858 24570 15496 27515 18138 13219 17833	 23460

37721 45028 31667 23116 14504 26613 15291 11240	 15103
6 27296 33054 40979 25391 20700 11800 20757 8739	 8220
7 16302 20542 23552 27928 16932 15592 6684 9859	 4789
8 7885 10421 12604 12490 16219 9060 8934 3106	 3820

7782 4396 6549 6462 6529 8048 3295 3525	 1852
10 3651 4771 2391 3686 2870 3554 3011 1158	 1442
11 3801 2384 2473 1555 1693 1185 1437 1167	 826
12 1245 2562 1815 1390 770 621 342 556	 594
13 2487 524 1500 1200 721 337 113 95	 349
14 1960 1768 204 696 676 359 177 14	 53

3+	 i 172236 171993 157215 134298 119028 103051 83642 71520	 75024
4+	 i 154579 158307 148305 119410 109129 95308 73259 57493	 60508
5+	 I 110130 125449 123735 103914 81614 77170 60040 39660	 37048
6+	 I 72409 80421 92068 80798 67110 50557 44750 28420	 21945

AGE 1977 1978 1979 1980 1981 1982 1983 1984	 1985

3 36764 16277 8828 19889 38631 30054 66064 49633	 48132
4 24547 36552 18433 12065 23564 48491 44816 94421	 48616
5 24242 24969 36354 22204 15296 24814 59680 56732	 79214
6 12496 17166 23154 35190 21329 13028 27162 58144	 48884
7 6487 8079 12772 17488 26080 15476 11116 22448	 48917
8 3195 3688 5657 8411 10717 16136 12000 9597	 16272
9 2687 1772 2499 3975 4658 6614 10793 10826	 7605

10	 I 1246 1648 1670 2167 2031 2614 4937 9745	 7986
11	 I 1074 620 1153 1093 1234 986 1610 3855	 6681'
12	 I 557 811 488 808 741 727 621 1342	 2793
13	 I 387 317 725 289 398 388 465 476	 901
14	 I 307 168 226 428 143 278 315 277	 281
----

3+	 I 113991 112267 111960 124006 144823 159607 239580 317497	 316283
4+	 I 77227 95990 103132 104117 106192 129554 173516 267864	 268151
5+	 I 52679 59438 84699 92052 82628 81063 128700 173443	 219535
6+	 i 28437 34468 48345 69848 67332 56249 69020 116711	 140321
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Table 17. Fishing mortalities for Subdivision 3Ps cod from a cohort analysis at

F
t
=0.25.

FISHING MORTALITY

AGE	 I	 1959 1960 1961	 1962	 1963 1964 1965 1966 1967 1968 1969

3 0.019 0.011 0.010	 0.029	 0.025 0.030 0.032 0.013 0.033 0.018 0.016
4 0.155 0.136 0.138	 0.199	 0.137 0.206 0.210 0.268 0.194 0.197 0.150
5 0.264 0.429 0.409	 0.343	 0.332 0.255 0.329 0.489 0.438 0.379 0.280
6 0.403 0.400 0.582	 0.315	 0.347 0.434 0.258 0.477 0.472 0.363 0.368
7 0.402 0.343 0.391	 0.423	 0.290 0.332 0.539 0.714 0.477 0.531 0.538
8 0.197 0,566 1.114	 0.249	 0.417 0.366 0.409 0.553 0.415 0.538 0.547
9 0.419 0.341 0.680	 0.549	 0.258 0.502 0.430 0.800 0.421 0.291 0.749

10 0,517 0,545 1.104	 0.458	 0.401 0.302 0.572 0.820 0.299 0.598 0.774
11	 0.211 0.310 0,649	 0.407	 0.195 1.199 0.243 0.638 0.838 0.355 0.155
12	 1 0.714 0.205 0,342	 0.431	 0.393 0.933 0.839 0.511 0.223 0.662 0.330
13	 0.379 1.083 0.482	 0.293	 0.699 0.387 1.199 1.406 0.374 0.016 1.049
14	 10.370 0.420 0.660	 0.390	 0.330 0.370 0.480 0.700 0.430 0.500 0.570

AGE	 I	 1970 1971 1972	 1973	 1974 1975 1976 1977 1978 1979 1980

3	 0.024 0.054 0.021	 0.034	 0.051 0.037 0.080 0.014 0.006 0.007 0.008
4	 10.229 0.289 0.124	 0.180	 0.318 0.285 0.360 0.255 0.083 0.084 0.098
5	 10.444 0.404 0.344	 0.466	 0.715 0.524 0.573 0.451 0,234 0.273 0.261
6	 10.404 0.485 0.290	 0.577	 0.520 0.867 0.594 0.482 0.432 0.376 0.396
7	 10.658 0.716 0.661	 0.627	 0.927 1.464 0.662 0.382 0,549 0.522 0.630
8	 10.633 0.817 0.527	 0.791	 0.676 0.758 0.420 0,427 0.599 0.582 0.615
9	 0.461 0.821 0.529	 1.048	 1.466 1.426 0.312 0.417 0.510 0.493 0.479

10	 10.459 0.756 0.832	 0.746	 0.923 0.465 0.188 0.468 0.599 0.321 0.336
11	 10.433 0.332 0.740	 0.889	 1.065 0.914 0.125 0.316 0,642 0.293 0.363
12	 10.299 0.637 1.085	 1.268	 1.683 0.663 0.249 0.527 0.232 0.321 0.453

•	 13	 0.657 0.419 0.541	 0.337	 2.375 0.513 0.093 0.713 0.469 0.145 0.622
14	 10.630 0.750 0.610	 0.740	 0.880 1.300 0.520 0.390 0.520 0.480 0.560
AGE I 	 1981 1982 1983	 1984	 1985

3	 10.012 0.002 0.007	 0.003	 0.003
4	 0.093 0,031 0.049	 0.048	 0.050
5	 10.249 0.195 0.204	 0.103	 0.125
6	 10.359 0.272 0.294	 0.236	 0.175
/ 0.462 0.432 0.399	 0.249	 0.250
8 0.485 0.559 0.312	 0.240	 0.250

0.540 0,432 0.362	 0.241	 0.250
10 0.577 0.607 0.243	 0.206	 0.250
11 0.540 0.647 0.370	 0.201	 0.250
12 0.456 0.407 0.481	 0.224	 0.250
13 0,511 0.337 0.392	 0.189	 0.250
14 0.400 0.410 0.300	 0.300	 0.250
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1.838+

	

1.363+	 x

	

I	 x
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Fig. 3. Historical catch rate indices for cod in Subdivision 3Ps with approximate 90%
confidence limits.
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APPENDIX

Catch at age as reported by Canada and France were combined (Table 1) and the total

appended to that previously used in cohort analyses.

Catch rate data from France (St. PM) for 1983-85 was combined with that previously used

and was analyzed using a multiplicative model. The results of regression analysis and the

catch rates obtained are shown in Tables 2, 3, and Fig. 1.

Because of possible intermixing of cod from the northern Gulf of St. Lawrence stock (4RS

3Pn) with the Subdiv. 3Ps stock in the Burgeo Bank area during winter, survey data was
analyzed after excluding observations on Burgeo Bank (Table 4).

Survey numbers at age 3 obtained by combining Canadian and French survey data were used

in the most recent assessment of this stock. A comparison of age 3 abundance from the two
revised survey indices (Table 5) indicated that they were poorly related and as such were not

combined as done previously.

The relationship between age 3+ numbers from the French survey and cohort analysis

indicated that F t in 1985 could be 0.45, based on the balance of residuals in the last 3 years
(Table 6; Fig. 21. The relationship between exploitable biomass and catch rate index
indicated that F t in 1985 could be between 0.25 and 0.45 but that there was very little
discriminating power. Figure 3 shows the results of this relationship at F t = 0.35 in 1985.

Because of difficulties with determining an F t appropriate for 1985, it was decided that
a range of values (0.25 to 0.45) would encompass the actual value. Tables 7-9 show the
results of a cohort analysis at 0.35 for illustrative purposes only.

Table 1. Cod catch-at-age by Canada and France in
NAFO Subdivision 3Ps during 1985.

Age Canada France Total

3 102 96 198
4 2072 2485 4557
5 6223 4844 11067
6 3745 2206 5951
7 3470 1525 4995
8 1001 465 1466
9 297 121 418
10 266 112 378
11 211 121 332
12 77 53 130
13 17 6 23
14 6 6 12
15 4 4
16 1 1

ft 17492 12040 29532

wt. 32029 18508 50537
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Table 2. Analysis of variance from the regression on In catch rate for cod in
Subdivision 3Ps from 1959 to 1985.

REGRESSION OF MULTIPLICATIVE MODEL

MULTIPLE R	 0  689

MULTIPLE R SQUARED	 0  474

ANALYSIS OF VARIANCE

SOURCE OF	 SUMS OF

VARIATION	 DF	 SQUARES

MEAN

SQUARES F-VALUE

INTERCEPT 1 1.581E1 1.581E1

REGRESSION 46 1.752E2 3.808E0 14.449

TYPE	 1 9 9.330E1 1.037E1 39.334

TYPE	 2 11 2.944E1 2.677E0 10.156

TYPE	 3 26 6.811E1 2.619E0 9.939

RESIDUALS 737 1.942E2 2.635E-1

TOTAL 784 3.852E2
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Table 3. Mean catch rate indices for cod in Subdivision 3Ps for the years 1959

to 1985.

YEAR
TOTAL
CATCH

CATCH RATE
MEAN	 S.E. EFFORT

1959 60170 0,726 0.089 82932

1960 72636 0.628 0.077 115613

1961 83620 0.945 0.105 88450
1962 52639 0.758 0.090 69418
1963 50051 0.925 0.112 54093

1964 53956 0.839 0.100 64288
1965 51400 0.871 0.106 59044

1966 65749 0.977 0.107 67283

1967 62393 0.815 0.099 76566
1968 77217 1.001 0.110 77172
1969 63103 0.993 0.116 63573
1970 76161 0.843 0.096 90365
1971 63967 0.813 0.089 78662
1972 44323 0,654 0.070 67758
1973 52641 0.579 0.060 90976
1974 46712 0.448 0.049 104167
1975 35373 0.455 0.060 77772
1976 37133 0.460 0.056 80728
1977 32245 0.459 0.063 70296

1978 27221 0.856 0.127 31793

1979 33006 0.712 0.093 46366
1980 37568 0.465 0.069 80775
1981 38905 0.814 0.108 47781
1982 33902 0.919 0.119 36906
1983 38297 1.164 0.151 32887

1984 36944 1.618 0.250 22833
1985 50537 1.712 0.221 29524

AVERAGE C.V. FOP. THE MEAN:0.123
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Table 5. Comparison of seasonally adjusted age 3 from Canadian
surveys with age 3 from French surveys.

Canada	 France

Year	 # age 3	 Adj. factor	 Adj. age 3	 Age 3

1972 1.79 1.00 1.79
1973 1.83 1.00 1.83
1974 3.37 0.85 3.96
1975 5.07 0.61 8.31
1976 2.17 0.69 3.14
1977 4.07 0.85 4.79
1978 0.82 1.00 0.82 1.61
1979 0.92 1.00 0.92 0.44
1980 1.88 1.00 1.88 2.06
1981 3.40 1.00 3.40 5.30
1982 1.12 0.61 1.84 2.09
1983 1.36 0.76 1.79 5.98
1984 0.43 0.85 0.51 9.04
1985 2.38 1.00 2.38 16.36
1986 0.69 1.00 0.69 4.94

r2 = 0.07

Slope = 1.34
Intercept = 3.20

Table 6. Results of calibrations using age 3+ French survey
abundance versus age 3+ SPA abundance.

FT = 0 . 15
	

FT = 0 . 25
	

FT = 0.35
	

F T = 0 . 45

83 Res. 139 75 49 32
84 Res. -71 -34 -18 -9
85 Res. 167 79 35 20

r2 0.62 0.61 0.53 0.54

Slope 6.12 3.06 1.49 1.02

Intercept 128 127 130 126
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Table 7. Population numbers (x10- 3 ) of Subdivision 3Ps cod from a cohort

analysis at F t = 0.35.

POPULATION NLNNERS

AGE 1957 1960 1961 1762 1763 1264 1955 1956 1757 1750 1767 1220 1971 1772

3	 I 57386 52250 50243 48671 42957 70839 00705 84419 98485 70186 cA7Ar...4uh.) 7c rIA...Jail 60221 39392
4	 I 107064 47715 40005, 41302 38722 33:1,002 55 274 64211 63253 78035 35430 43724 28392 46576
5	 : 35020 75043 34073 54249 27700 n7,,n

,
22848 37354 43210 46010 52407 3277C 28514 17415

6	 I 24206 22518 37722 18541 17894 15269 17524 15459 10761 21247 25705 52490 20381 15587
7	 I 16270 13245 12361 18302 11077 11515 3634 11082 56., 9577 12101 14616 17767 10521
E	 I 5812 8710 7677 6849 9813 67E4 76:65 4125 4441 3473 4509 5787 6199 7110
9	 ! 4041 3906 4142 2068 4370 5292 5552 3678 .6,4s 2402 1550 2163 2516 2242

10	 I 3449 li lt 2275 1710 278 2765 ,,tilzu:-4 2052 i'cl.662 1043 1470 643 1127 705
11	 I 3661 1603 1033 618 390 536 1674 1212 740 321 470 555Jc J,J. 333 455
12	 I 1180 2425 1011 442 337 579 1 oi. 1075 ',,,Je.,0 LUG 472 527 273 Si,)
13	 I 154 473 1513 SSE 235 126 193 47 528 344 114 278 200 127
14	 I o 86 131 818 359 96 103 48 ; 270 17”s,, 33 110 108

3+	 I 261043 257442 203304 174166 157342 176815 201505 222752 242870 235700 210219 175797 156560 140739
41	 I 201657 178132 152360 125495 114385 105775 ♦120521 13E343 143605 163514 155073 143485 105539 IC1340
5+	 I 94572 130466 104355 8419; 75664 71575 64347 74151 75347 85479 27444 76521 77246 54645
6+	 I 58772 55423 70252 47744 47955 44044 41499 36777 55137 ;7468 46957 56913 47433 37230

AGE 1973 1974 1975 197/, 1777 1970 1979 1980 1981 19,82 1703 1254 1985

3	 I 31019 41931 56040 58630 72478 36172 22140 37741 ,:44::5.16 55405 95665 74420 60312
A	 I 31596 24541 32623 44217 44233 50474 51355 17792 50630 51414 45527 77515 60741
S	 I 3375E 21607 14626 20078 25218 27772 43772 23281 13245 22576 45606 ;4758 59589
6	 I 10104 17336 3655 7091 9269 13113 13023 27171 14450 2251 14761 29155 24566
7	 : 9547 4544 8434 2,6 3204 4685 6933 10019 14704 cri63„.g 4955 C461 17607
8	 I 444? 784178 1504 1577 1257 1791 5335 4234 7;45 4021 2522 5037
7	 I 3456 1651 1740 r44 057! 672 005 1014 1445 2045 1200 2261 1516

10	 I 1082 987 312 542 346 464 330 403 514 007 1017 1695 1356
„	 I 323 42C 321 160 232 177 202 175 236 .,,,, nn,‘„ 618 1052
12	 I 169 109 115 105 116 139 76 127 112 112 101 145 390
13	 I 54 37 17 50 1"6: 55 20 45 65 53 51 51 89
14	 I 63 32 3 8 37 27s, 29 64 2026 53 34 34 35

..11.	1 125598 117475 124393 135833 157367 145761 125399 121389 155771 156262 23:745 232392
4+	 I 94577 75545 68353 77205 84E70 1075E9 103759 83648 77654 110748 119458 1E7324 172087
5+	 I 62983 51003 35730 32985 40606 49095 72704 65/56 47024 49334 74131 79709 111346
6+	 : 27225 29394 21105 12907 1530? 21124 28711 42375 35781 25757 28445 44972 51757
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Table 8. Mid-year (average) population biomass (tx10- 3 ) of Subdivision 3Ps cod
from a cohort analysis at F t = 0.35.

FOFULATEH PIOMAGS (AVERAGE)

AGE	 I	 1757 176C 1961 1762	 1963	 1964	 1965 1966	 1967	 1'760	 1769	 i7 :v	 1971 Au,.

3	 I	 14935 14962 12867 12102	 10771	 17718	 20237 21295	 24602	 17656	 13686	 8910	 14088 9399

4	 6.174 27761 20111 23497	 22677	 I17""/70	 31857 35382	 38919	 44419	 32358	 24570	 15496 27515
14504 

56
30949
30539

60147
26451

27575
46617

28537	 23202	 2351 72	 17161
24345	 25746	 20246	 23618

27159	 32106	 37721	 45028	 31667	 23116
16427	 22945	 27296	 33054	 40977	 25371 20700

7
8

29334
15396

24533
19981

22405
13752

32636	 21016	 21430	 14650
17710	 23502	 16630	 16258

1743116302	 20542	 23552	 27922
9301	

11922
10651	 7885	 10421	 12604	 12490

16932
16219

9 12351 12372 11294 5968	 14379	 15587	 11719 9530	 5730	 7782	 4376	 6549	 6462 6529
10
11
12
13

12504
18097
5412

941

7792
7952

13964
2144

6453
4197
5463
9442

6376	 3734	 11047	 9233
,n,	 4433	 1741	 8156

	

nr.1	 5762294	 i777	
"113737	 1247	 32	 837

	

6534	 5410	 3051	 4771	 2371	 3686
n 73.,„	4950 	 3801	 2384

	

5386	 2974	 1245	 2562	 1815	 1390

	

180	 3235	 2407	 524	 1500	 1200

3.12,
770
7n1
1■1

14 0 589 805 5660	 2554	 668	 687 233	 64	 1960	 1763	 204	 696 676

3+	 I	 232632 220847 1000°C 165007	 :55040	 152133	 157038 ''7 71 ' 	 134298155370	 161554	 172236	 171773	 10 aLsJ 117028
4+	 I	 217677 205885 176119 153625	 144269	 134416	 136801 134575	 136952	 154527	 15E307	 146305	 119410 107129
5+	 I	 155523 177924 148008 130123	 121592	 114966	 104944 99193	 73032	 110130	 125449	 123735	 103914 31614
6+	 I	 124574 117778 120433 101539	 78370	 70975	 85703 70035	 65926	 72409	 80421	 92068	 30798 67110

AGE	 I	 1973 1974 1975 1775	 1777	 1778	 1979 1980	 198:	 1782	 1983	 1784	 1985

3	 I	 7743 10383 13971 14314	 35880	 15521	 8178 17712	 37C81	 22606	 50067	 44451	 34380
4	 I	 18138 13219 17333 23345	 24144	 35629	 12538 ne■nrcay.,	 40735
5	 I	 26613
I,	 I	 11300
7	 15592

15291
20757
6664

11240
3939
9857

-rricr15103	 24064	 24445	 J4sJO
8220	 12476	 16770	 22473
4739	 6487	 0079	 12536

'46 .91 ;	 -=',220923	 4,01,	 t]?,j3i.	, ,t.,,,	 21520
33704	 l'96D0	 11515	 22551	 ''''
16656	 24386	 13662	 7:,05	 3j4fi,6	 :',';;"

8	 9060
9	 8048

10	 3554

8934
3295
3011

3106
r7r-i

1150

3820	 3195	 3686
1852	 2687	 1972	

5657
2499

1442	 1246	 1640	 1670

0135	 447n.	 „„ 	,,,vuul	 ,,,,6,9"'
5750	

„	 ,4r,	 11623
3975	 4367	 43

2342	
3406	 5	 2
,r-,2167	 2031	 10126	 1,.)V	 5704

11	 I	 1185 1437 1167 326	 1074	 620	 1153 1093	 1234	 736	 1339	 2226	 4772
12	 i	 671 342 556 574	 557	 34,	 488 308	 741	 727	 621199	 1975
13	 337 113 75 349	 387	 317	 /C725i 209	 378	 380	 465	 476,,,	 644
14	 I	 359 17: 14 Cl 307	 12	 226 "3	 315	 277	 262426	 143	 1.:

3+	 I	 103051 03642 71463

	

7'7"T	 ''"2'	 107867	 100441

	

v	 AIL.)	 / 130464	 47r,^n	 189975	 247200	 234305
4+	 I	 95300 7325? 57473 60393	 76645	 74346	 100244 97336	 72563	 112406	 137326

i3i9;i73	 1?,2q54	 :	 72170 60040 39660 37043	 r1r04	 53217	 32706 08178	 26720	 71551	 106496
6+	 I	 50557 44750 23420 21945	 23437	 34272	 47447 67255	 62301	 50031	 57537	 70723	 98362
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Table 9. Fishing mortalities for Subdivision 3Ps cod from a cohort analysis at

F
t
 = 0.35.

'

FISHING MORTALITY

AGE I	 1959 1960 1961	 1962	 1963 1964 1965 1966	 1967	 1760	 1767	 1970	 1971 1972

3 I	 0.019 0,011 0.010 0,029 C.025 0,030 0,032 0.013 0,333 0.018	 0.016 0.024 0.054 0,021
4 10.155 0,136 0.133 0.199 0.137 0.206 0.210 0.263 0.194 0.177	 0.150 0.229 0,287 0.124
5 C.264 0.427 0.409 0.3411 0.332 0.255 0.327 0.489 0.438 0.377	 0.280 0.444 0.404 0,344
6 10.403 0.400 0.502 0.315 0.347 0,434 0.250 0.477 0.472 0.363	 0.363 0,404 0.485 0,290
7 I	 0.402 0,343 0.371	 0.423	 0,290 0.332 0.539 0.714 0.477 0.531	 0,536 0.658 0.716 0.661
3 10.177 0,566 1.114	 0.249	 C-417 0,366 0.409 0,553 0.415 0.530	 0.347 0.633 0.817 0.527

!	 0.419 0.341 0.600 0.549 0.250 0,5C2 0.430 0.000 0.421 0.291	 0.747 0.461 0,021 0.529
.0 10.517 0.545 1,104	 0.458	 0.401 0,302 0.572 0,820 0.277 0.576	 0.774 0.457 0.756 0.032
11 1	 0.211 0.310 0.649 0.407 0,175 1,199 0,243 0.638 0.830 0.355	 0.155 0,430 0,332 0.740

0,714 0,205 0.342 0.431	 0.393 0.933 0.039 0,511 0.223 0.632	 0.030 0.297 0.637 1.005
13 I	 0.379 1.007, 0.432 0.293 00.677 0,307 1.197 1,406 0.374 0.016	 1.049 0.657 0.419 0.541
14 1	 0.370 0,420 0.660 0.390 0.330 0.370 0.4130 0,700 0,430 0.500	 0.570 0.630 0,750 0.610

AE 1973 15'74 1975	 1776	 1777 177C 197; 1780	 1901	 19. 02	 1703	 1704	 1785

3 I	 0.034 0.051 0.037 0.001	 0.014 0.006 0.007 0.007 0.015 0.002 0.00? 0.003 0.004
4 I	 0,1110 0,313 0.285 0.362 0.251 0,00• 0.008 0.106 0.105 0.096 0.066 0,064 0.056
5 I	 0.466 0.715 0.524 0.573 (.454 13.1A0 0.202 3.277	 0,273 0.225 0.249 0,142 0.172
6 !	 0.577 0.520 0.267 0.574 0.482 0.437 0.387 0.414 0.390 0.308 0.354 0.305 0.256
7 1	 06627 0.927 1,464	 0.662	 •0.382 0.547 0,532 0.661 0.474 0.409 0.477 0.321 0.350
8 I	 0,791 0.676 0,758 0.420 0:427 0,599 0.502 0.636 0.527 0.6211 0.376 0.009 0.350
9 I	 :443 1,466 : 1.426	 0,312	 0,417 0,510 0.473 0.479	 0,574	 0,478	 0.438 0.311	 ,',Co.

10 0.746 0.923 0.465 0,180 0.468 C.599 0.321 0.336 0.577 0,673 0,29S 0.267 0.3,50
11 :	 0.089 1.065 0.914 0.125 0.316 0,642 0.273 0,363 0.540 0647 0,445 0.260 0.350
12 1.268 1,683 0,663 0,247 0,527 0,232 0.321 0,453 0,456 0,407 0,401 0.207 0.350
13 I	 C.337 2.375 0.513 0.073 0,713 0.469 0.145 0.622 0.5,11	 0,337 0,372 0.187 01350
14 i	 0.740 0.880 1.300 0.520 0.370 0.520 0.430 0.560 0.400 0,410 0.300 0.300 0.353
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