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INTRODUCTION

Insufficient data are available fo
general production model has been used
the significance of the regressions is
which are questionable.

an analytical assessment of this stock. In the past the
ut recent evaluation of the catch rate data suggests that
ependent upon the 1968 and 1974 data points, the values of

METHODS AND RESULTS

Nominal catches are shown in Table
great or greater than that from 3N. Co
lengths being caught by Newfoundland ve
30 cm was observed. In May, Maritime v
June frequency for 3N shows fish 20-27
30 cm while Newfoundland catches ranged

1 and Fig. 1. In only a few years was the catch in 3L as
mercial frequencies (Fig. 2-5) indicate a wide range of
sels in 3L except in November-December when a mode of about
ssels caught fish ranging from 20 to 30 cm in 3L, while the
m. In 3N, USSR frequencies show catches ranging from 20 to
between 29-40 cm.

Again this year, the multiplicativ( model (Gavaris 1980) was used to standardize catch rates
and effort. The results (Table 2) indicate that the assumptions of the model have been met.

The catch rates were made relative to that of the first year (1959) and are shown along with
the effort in Table 3 and Fig. 6 and 7. It should be noted that the 1968 and 1974 CPUE's are out of
line with the other years and an examination of Table 3 indicates that catch/effort data were available
for only 2.2% and 0.3% of the total catches in these years. The catch rates in 1980 and 1981 are
the highest recorded in this fishery.

A series of regressions were run using unlagged values as well as 6-, 8-, and 10-year running
averages. These were first done using t e actual values from the multiplicative model then using

adjusted values for 1968 and 1974. The atch rates in these years was set at the average of the
previous and following years and the effort adjusted accordingly.

It can be seen from the results (Fi
unlagged and 6-yr lagged incorporating t
particularly 1974, that ma4 the regress

Catch curves were constructed from
to 3L in 1980 and 1981. The results (Tai'
were significant except that of 1980 but
.13, .12, and .18 for 1978, 1979, and 19
this was .30. The estimated Z's for 3LN
survey had much better coverage of 3N th

Biomass estimates from these surve

8-15) that the only significant relationships are the
e actual values for 1968 and 1974. It is these two years,
on.

anadian research vessel surveys to 3LN in 1978 and 1979 and
les 4 and 5 and Fig. 16-19) indicate that all regressions
the results were variable. The estimated Z's for 3L were
1 respectively. Only in 1979 was a Z obtained for 3N and
combined were .12 and .22 for 1978 and 1979. The 1979
n did the 1978 survey.

s are as follows:
a

1978

3L
3N
3LN

111,854
22,140

133,990

9,456
2 8,738
3 8,194

28,303 100,894

aMetric tons.

1979 1980 1981

Again the results are quite variable 	 icating the problems of random stratified surveys for redfish.
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Finally Paloheimo Z's were calculated from the numbers caught at age per tow during the research
cruises. The results are shown in Table 6 and can be seen to fluctuate widely.

The results of Canadian and USSR research cruises to 3LN are shown in Fig. 20-24. The Canadian
surveys suggest predominately younger fish in 3N with an accumulation of older fish in 3L. The USSR

survey results suggest a predominance o f fish 25-35 cm in 3L but the fishing depthswere very limited.

DISCUSSION

The questions that exist concerning the 1968 and 1974 catch rates suggest that they should be

omitted from any analysis. With these points omitted, the regressions of catch rate on effort are
not significant and, thus, the general production model cannot be used.

•

Catch curves suggest a range of Ps for 3L between .12 and .18 indicating F's of 0.02 to 0.08
(M = 0.10). For 3N the only estimate of F is 0.20, while for 3LN estimates of F are 0.02 and 0.12.
Assuming a flat-topped partial recruitment vector with fully recruited ages at 13-14+, F 0 . 1 would be
in the range of 0.15. Thus, if one accepts the 1979 survey as having the best coverage of the area
and, thus, yielding the best results, fishing has been slightly below F 0 . 1 during the period before
1979. The average catch from 1959-78 was 22,246 MT, approximately 3,000 MT below the present TAC of
25,000 MT. The 1979 catch curves also suggest that F has been greater in 3N than in 3L. Historically,
63% of the lapdings were caught in 3N.

Paloheimo Ps suggest a wide range of F's. It is interesting to note that between 1978 and
1979 for 3LN combined, F = 0.12 although when examined by division, the results are questionable.

Although , the data available do not allow the determination,of a suggested TAC, indications are
that fishing has not been excessive and is perhaps, at a level slightly below F 0 . 1 . The historical

average catch' is slightly below the present TAC and without specific information being available, it
is suggested that the TAC remain at its present level of 25,000 MT.

REFERENCES

Gavaris, S. 1980. Use of a multiplicative model to estimate catch rate and effort from commercial
data. Can. J. Fish. Aquat. Sci. 37: 2272-2275.

Table 1. Redfish catches in 3LN separated by division.

Year
	 3L	 3N	 Total	 TAC

1959	 34,107	 10,478	 44,585
1960	 11,463	 16,547	 28,010
1961	 8,349	 14,826	 23,175
1962	 3,425	 18,009	 21,434
1963	 8,191	 12,906	 21,097
1964	 3,898	 4,206	 8,104
1965	 9,451	 4,042	 13,493
1966	 6,927	 10,047	 16,974
1967	 7,684	 19,504	 27,188
1968	 2,348	 15,265	 17,613
1969	 927	 22,142	 23,069
1970	 1,029	 13,359	 14,388
1971	 10,043	 24,310	 34,353
1972	 3,095	 25,838	 28,933
1973	 4,709	 28,588	 33,297
1974	 11,419	 10,867	 22,286	 28,000
1975	 3,838	 14,033	 17,871	 20,000
1976	 15,971	 4,541	 20,512	 20,000
1977	 13,452	 3,064	 16,516	 16,000
1978	 6,318	 5,725	 12,043	 16,000
1979	 5,584	 8,483	 14,067	 18,000
1980	 4,367	 11,662	 16,029	 25,000
1981°'	 22,711	 •	 25,000

rov	 if)I h  1
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Ta)10 2. REGRESSION OF MULTIPLIC TIVE MODEL

MULTIPLE
MULTIPLE R. souARED,,.,.0.677

ANALYSIS OF VARIANC

SOURCE OF	 MS OF
VARIATION	 DF	 S UARES

	

INTERCEPT	 1	 3. 91E0

	

REGRESSION	 37	 8. P 20E1

	

TYPE 1	 ,

	

,	 1i., 30E1

	

TYPE 1	 7	 8. 29E0

	

TYPE 3	 1	 6. 78E-1

	

TYPE 4	 ....	07,	 1..31E1

	

RESIDUALS	 471	 4. 65E1

MEAN

	

SQUARES	 F -VALUE

3.391E0

	

2.411E0
	 26.623

	

3.472E0
	

38.337

	

1.218E0
	 13.454

	

6.078E-1
	

8.920

	

5.596E-1
	 6.179

9.056E-2
TOTAL	 509	 1. r52E2

Table 3. Nominal cata hes, relative CPUE, and effort
for 3LN red ish.

PREDICTED RELAT VE POWER

0.643
0.721,6
4.789
0.311

TOTAL
YEAR	 CATCH

1959	 44585
1960	 28010
1961	 23175
1962	 21434
1963	 21097
1964	 8104
1965	 13493
1966	 16974
1967	 27188
1968	 17613
1969	 230,69
1970	 14388
1971	 34353
1972	 28933
1973	 33297
1974	 22286
1975	 17871
1976	 20512
1977	 16516
1978	 12043
1979	 14067
1980	 16029
1981	 22711

RELATIVE POWER

	

MEAN	 S,E,	 EFFORT

4	 1.000	 0.000	 44585
1	 0.836	 0.087	 33492
9	 1.019	 0.105	 22734
4	 1.037	 0.098	 20676
7	 1.003	 0.093	 21043
7	 0.911	 0.100	 8899
0	 0.818	 0.099	 16505
3	 1.080	 0.137	 15721
8	 1.037	 0.151	 26217

0.365	 0.073	 48303
3	 0.840	 0.063	 27455
9	 0.834	 0.089	 17250
0	 0.700	 0.059	 49044
1	 0.935	 0.071	 30930
0	 0.902	 0.188	 36926
3	 0.256	 0.102	 86973
0	 0.855	 0.074	 20890
5	 0.752	 0.059	 27273

0.789	 0.064	 20926

	

0.612	 0.054	 19672

	

0.715	 0.063	 19675

	

1.207	 0.111	 13284

	

1.187	 0.123	 19134
AVERAGE C 4 V, FOR THE MEAN: .116



'VARIABLE
CONSTANT TERM

1	 22.50000

STD, ERROR
0.57258
0.02505

1-VALUE
32.37845
-5.12491

MEAN	 ESTIMATED COEFFICIENT
18.53912
-0.12837

VARIABLE	 MEAN
CONSTANT TERM

1	 23.00000

ESTIMATED COEFFICIENT
15.87313
-0.07137

SOURCE OF VARIATION
MEAN
REGRESSOR:X
RESIDUAL
TOTAL

DF	 SUM OF SQUARES
3529.48886

3.17243
1.56780

3534.22910

MEAN SQUARE

3.17243
0.13065

F-STATISTIC

24.28185
1

1	 1
12
14

•
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Table 4. Regressions from catch curves from 1978 Canadian research vessel survey
of 3LN.

3L	 1978	 16+

CORRELATION MATRIX (WITH T-VALUES)
MONO	 -0.82849

-5.12491	 1.00000

MEAN OF DEPENDENT VARIABLE	 15.65071

SOURCE OF VARIATION 	 DF	 SUM OF SQUARES	 MEAN SQUARE	 F-STATISTIC
MEAN
REGRESSOR :X
RESIDUAL
TOTAL

1
1
1

12
14

3429.22801
3.74915
1.71294

3434.69010
3.74915
0.14275

26.26466

COEFFICIENT OF DETERMINATION	 *91
CORRECTED R*9 (R*9)
F-STATISTIC FOR SIGNIFICANCE OF REGRESSION( 1 12)
STANDARD ERROR OF THE
DURBIN-WATSON STATISTIC, , , , , , , , , , , , , ,, ,, , , , ,,, , , , ,
COEFFICIENT OF VARIATION (AT THE -MEAN 'OF 1.),i(4/11)

0.6863947312
0.6602609588

26.2646632320
0.3778162140
2.1059336614
2.4140509316

3N	 1978	 17+
CORRELATION MATRIX (WITH T-VALUES)

	

1.00000	 -0.67502

	

-3.03440	 1.00000
MEAN OF DEPENDENT VARIABLE

SOURCE OF VARIATION	 1W
MEAN
REGRESSOR :X
RESIDUAL
TOTAL

14.23154

SUM OF SQUARES
2632.97693

0.92714
1.10763

2635.01170

STD, ERROR
0.54811
0.02352

MEAN SQUARE

0.92714
0.10069

0.4556503964
0.4061640688
9.2076017459
0.3173220080
2.7472031847
2.2297098014

1-VALUE
28.95998
-3.03440

F -STATISTIC

9.207601
1
1

11
13

COEFFICIENT OF DETERMINATION (RA2)„....4....4„..
CORRECTED(*9	 *9)R--
F-STATISTIC FOR SIGNIFICANCE OF REGRESSION( 1, 11)
STANDARD ERROR OF THE
DURBIN-WATSON
COEFFICIENT OF VARIATION(AT THE MEAN , OF Y),,(p/o)

3LN	 1978	 16+
CORRELATION MATRIX (WITH 1-VALUES)

	

1.00000	 -0.81808

	

-4.92766	 1.40000 .

MEAN OF DEPENDENT VARIABLE
	

15.87786
VARIABLE	 MEAN	 ESTIMATED COEFFICIENT

	 STD. ERROR	 1-VALUE
CONSTANT TERM	 18.53484 •	 0.54778

	
33.83616

1	 22.50000
	

70 .1 1 809
	

0.02396
	

4.92766

COEFFICIENT OF DETERMINATION (R12)...„.....4...„
CORRECTED R *2 (R*2).4.iffitCiff4444.M444/4.f...44
F-STATISTIC FOR SIGNIFICANCE OF REGRESSION( 1, 12)
STANDARD ERROR OF THE ESTIMATE,,„4,„,,,,„.„,-44
DURBIN-WATSON
COEFFICIENT OF VARIATION (AT THE MEAN OF Y)..(o/o).

0+6692561192
0.6416941291

24.2818503883
0.3614558475
2.2103495583
2.2764775134



Table 5. Regressions from catch cur
of 3LN.

ves from 1979 Canadian research vessel survey

31.	 1979	 9+

CORRELATION MATRIX (WITH T-VALUES)

	

1.00000	 -0.97013

	

- 17.43112	 1.00000
MEAN OF DEPENDENT VARIABLE

VARIABLE	 MEAN
CONSTANT TERM

1	 19.00000
SOURCE OF VARIATION	 DF
MEAN
REGRESSOR :X 1
	 1

RESIDUAL	 19
TOTAL	 21

15.65571
ESTIMATED COEFFICIENT

17.94731
-0.12061

SUM OF SQUARES
5147.12919

11.20109
0.70043

5159.03070

STD, ERROR
0.13798
0.00692

MEAN SQUARE

11.20109
0.03686

T-VALUE
130.07098
-17.43112

F -STATISTIC

303.84398

COEFFICIENT OF DETERMINATION (R*2).++0
CORRECTED R*9 ( *9)
F-STATISTIC FOR SIGNIFICANCE OF REGRES
STANDARD ERROR OF THE ESTIMATE........
DURBIN-WATSON STATISTIC...............
COEFFICIENT OF VARIATION (AT THE MEAN

41	 4. 	 f f	 s,

f

SION( 1, 19)
4, #.4404,0+44

OF Y)..(*/*)

0.9411480434
0.9380505720

303.8439815302
0.1920015628
1.3740421899
1.2263992517

VARIABLE
CONSTANT TERM

1	 18.50000

MEAN	 ESTIMATED COEFFICIENT
21.30435
-0.30431

T-VALUE
61.31532

-17.12924

SUM OF SQUARES
5405.21025

82.00348
5.58967

5492.80340

STD, ERROR
0.34746
0.01777

MEAN SQUARE

82.00348
0.27948

3N	 1979	 8+
CORRELATION MATRIX (WITH 1-VALUES)

	

1.00000	 -0.96757

	

- 17.12924	 1.00000
MEAN OF DEPENDENT VARIABLE 	 15.67455

SOURCE OF VARIATION
MEAN
REGRESSOR :X 1
RESIDUAL
TOTAL

DF
1
1

20.")

F-STATISTIC

293.41101

COEFFICIENT OF DETERMINATION
CORRECTED it9 ( *9)R--
F-STATISTIC FOR SIGNIFICANCE OF REGRESSION( 1, 10)
STANDARD ERROR OF THE ESTIMATE........
DURBIN-WATSON STATISTIC,
COEFFICIENT OF VARIATION (AT THE MEAN OF Y)..(o/a)

0.9361860320
0.9329953336

293.4110076561
0.5286618095
0.5726604625
3.3727409262

Off.4. ...• • 41

3LN	 1979	 8+

CORRELATION MATRIX (WITH T-VALUES)

	

1.00000	 -0.95355

	

- 14.15628	 1.00000
MEAN OF DEPENDENT VARIABLE

VARIABLE	 MEAN
CONSTANT TERM

1	 18.50000
SOURCE OF VARIATION	 DF
MEAN	 1REGRESSOR:X 1	 1
RESIDUAL	 20TOTAL	 22

16.56091
ESTIMATED COEFFICIENT

20.70570
-0.22404

SUM OF SQUARES
6033.80162

44.44787
4.43591

6082.68540

STD, ERROR
0.30953
0.01583

MEAN SQUARE

44.44787
0.22180

1-VALUE
66.89479

-14.15628
F -STATISTIC

200.40033

#1,4 4 • 4+ 4	 4444

...44ittft.

SION( 1 20)
Of fli0.0.000#

............COEFFICIENT OF VARIATION (AT THE MEAN OF Y)..(o/o)

COEFFICIENT OF DETERMINATION (R*2)....
CORRECTED R*2 (R*2).„......4..4444...
F-STATISTIC FOR SIGNIFICANCE OF REGRES
STANDARD ERROR OF THE ESTIMATE.......,
DURBIN-WATSON STATISTIC...............

0.9092560350
0.9047188367

200.4003318025
0.4709515998
0.3763479349
2.8437545139
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Table . Paloheimo
1978-81.

catch/tow) from Canadian research vessel survey,

Ages 15-25 in 1978
Number/tow

1978	 1979	 1978	 1979	 1980	 1981	 1978	 1979
Age
	

3LN	 3LN	 3L	 3L	 3L	 3L	 3N	 3N

15	 23.54	 23.79	 23.04 11.08	 2.22 16.58	 37.60 187.07
16	 25.23	 14.83	 23.74	 8.14	 2.09 21.19	 66.53 100.74
17	 19.08	 16.47	 16.94 10.67	 2.33 12.51	 78.53	 91.06
18	 12.16	 13.66	 10.21	 8.84	 2.14	 7.35	 66.09	 75.52
19	 12.49	 12.58	 10.72	 8.74	 1.51	 3.39	 61.53	 61.87
20	 8.55	 11.53	 6.98	 8.13	 1.09	 3.92	 52.20	 55.26
21	 6.79	 10.62	 5.52	 7.51	 .90	 5.71	 41.95	 50.49
22	 9.82	 11.99	 8.06	 9.24	 1.13	 2.61	 58.40	 47.40
23	 11.32	 6.29	 9.19	 5.10	 .67	 2.13	 70.27	 21.60
24	 2.99	 4.33	 2.38	 3.55	 1.41	 2.63	 19.92	 14.42
25	 6.50	 4.83	 5.16	 4.01	 1.41	 1.87	 43.60	 15.28
26	 4.72	 3.54	 3.79	 3.09	 2.28	 2.39	 30.54	 9.29
27	 4.68	 3.91	 3.71	 2.84	 2.85	 2.92	 31.51	 17.74
28	 7.42	 3.01	 5.90	 2.68	 1.95	 1.81	 49.45	 7.20

	

Total 15-25	 138.47	 121.94	 85.01	 16.90	 79.89 596.62

	

16-26	 110.67	 77.02	 16.96	 65.70
	

542.93

	

17-27	 17.72	 47.43

	

18-28	 36.73

	

.22	 .46	 1.61 -1.136	 .09

	

. 10	 .10	 .1	 .1	 .10

	

.12	 .36	 1.51 -1.236	 -.01

	

.58	 1.20

	

79-81	 78-81

	

.20	 .30

	

.38	 .90

YEAR

tsei. PROVISIONAL

Fig. 1. Div. 3LN redfish: nominal catches, 1959-81.

78-79
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1961	 1964	 1967	 1970	 1973	 1976	 1979	 1982
YEAR

Relative CPUE , 3LN redfish.
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Fig. 8. Div. 3LN redfi.
(actual values

CORRELATION MATRIX (WITH T-VALUES)
	1.00000	 -0.67339

	

-4.17413	 1.00000
MEAN OF DEPENDENT VARIABLE

VARIABLE	 MEAN
CONSTANT TERM

28156.82609

TIMATED COEFFICIENT
1.11;38
'0.00001

SUM OF SQUARES
16.85635
0.52215
0.62933

18.00783

STD, ERROR
0.07184
0.00000

MEAN SQUARE

0.52215
0.02997

E

COEFFICIENT OF DETERMINATION (R*2)„,„
CORRECTED R *2 (R*2)#.....*4..##.#######
F--STATISTIC FOR SIGNIFICANCE OF REGRESS
STANDARD ERROR OF THE ESTIMATE,........
DURBIN-WATSON STATISTIC ,...............COEFFICIENT OF VARIATION (AT THE MEAN 0

0.4534570533
0.4274311987

17.4233299968
0.1731133921
1.2718919921

20.2214729258

h: CPUE US effort unlagged
for 1968 and 1974).

0.85609

W00000000
0110ii4i0+44,
ION( 1, 21)
• ••••••••••
•••••••••••

T),•01/*)

T-VALUE
15.52486
-4.17413

F -STATISTIC

17.42333
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Fig 9. Div. LN redfish CPUE US effort lagged 6 years
(actual values for 1968 and 1974).

CORRELATION MATRIX
1.00000

-2.44680

WITH T-VALUES)
-0.52182
1.00000

MEAN OF DEPENDENT VARIABLE 0.82194
VARIABLE	 MEAN	 ESTIMATED COEFFICIENT

CONSTANT TERM	 1.26455
1	 28982.00000'0.0000:

SOURCE OF VARIATION	 DF	 SUM OF SQUARES

STD, ERROR
0.18794
0.00001

MEAN SQUARE

T-VALUE
6.72856

-2.44680
F -STATISTIC

MEAN
REGRESSOR:X
RESIDUAL
TOTAL

1 11
16
18

12.16067
0.28006
0.74847

13.18920

0.28006
0.04678

598683

COEFFICIENT OF DETERMINATION
CORRECTEP R *2 (Pik2)	 ...... 4 • • • • ••• • •.• • • • • • • .• •
F-STATISTIC FOR SIGNIFICANCE OF REGRESSION( 1 1 16)
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18. Div. 3LN redfish catch curve for 1980 research
vessel cruise.
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