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INTRODUCTION

Insufficient data are available fol an analytical assessment of this stock. In the past the
general production model has been used but recent evaluation of the catch rate data suggests that
the significance of the regressions is dependent upon the 1968 and 1974 data points, the values of
which are questionable.

I METHODS AND RESULTS

Nominal catches are shown in Tab]ell and Fig. 1. In only a few years was the catch in 3L as
great or greater than that from 3N. Commercial frequencies (Fig. 2-5) indicate a wide range of
Tengths being caught by Newfoundland vessels in 3L except in November-December when a mode of about
30 cm was observed. 1In May, Maritime vessels caught fish ranging from 20 to 30 cm in 3L, while the
June frequency for 3N shows fish 20-27 ém. In 3N, USSR frequencies show catches ranging from 20 to
30 cm while Newfoundland catches ranged‘between 29 40 cm.

Again this year, the mu]tlpllcat1vi model (Gavaris 1980) was used to standardize catch rates

and effort. The results (Tab1e 2) 1nd1oate that the assumptions of the model have been met.
The catch rates were made re]at1ve;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

Tine with the other years and an examindtion 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 usfing unlagged values as well as 6-, 8-, and 10-year running
averages. These were first done using the actual values from the multiplicative model then using
adjusted values for 1968 and 1974. The [catch rates in these years was set at the average of the
previous ‘and following years and the efflort adjusted accordingly.

It can be seen from the results (Fig. 8-15) that the only significant relationships are the
unlagged and 6-yr lagged incorporating the actual values for 1968 and 1974. It is these two years,
particularly 1974, that make the regressiion.

Catch curves were constructed from Canadian research vessel surveys to 3LN in 1978 and 1979 and
to 3L in 1980 and 1981. The results (Tables 4 and 5 and Fig. 16-19) indicate that all regressions
were significant except that of 1980 but|the results were variable. The estimated Z's for 3L were

.13, .12, and .18 for 1978, 1979, and 1981 respectively. Only in 1979 was a Z obtained for 3N and
this was .30. The estimated 2's for 3LNjcombined were .12 and .22 for 1978 and 1979. The 1979
survey had much better coverage of 3N than did the 1978 survey.

| ' a
Biomass estimates from these survqbs are as follows:
B i

1978 1979 1980 1981
3L 111,850 79,456 Ai 28,303 100,894
3N 22,140 268,738
3LN 133,990 338,194

Metric tons. i
[
Again the results are quite variable indicating the problems of random stratified surveys for redfish.
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Finally Palohe1mo 2'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 of fish 25-35 cm in 3L but the fishing depthgwere 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 Z's 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,.; 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,.; 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 1and1ngs were caught in 3N.

Pa]ohe]mo 2's suggest a wide range of F's. It is iﬁteresting to note that between 1978 and
1979 for 3LN comb]ned F = 0.12 although when examined by division, the results are questionable.

A]though the data available do not allow the determ1nat1on,of a suggested TAC, indications are
that fishing has not been excessive and is perhaps at a 1eve] slightly below Fo.,. 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.
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Table 1. Redfish catches in 3LN separated by division.

T

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 E 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

Pvnva ional
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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-VRLUES)

1,00000 ~0.82849
T5.12491 1.00000
MEAN OF DREFEWMDEMT VARIAERLE 15.,65071
VARIABLE MEAM ESTIMATED COEFFICIENT STDh, ERROR T-VALUE
CONSTAMT TERM 18,53912 0.57258 32.37845
1 22,50000 ~0.12837 0.02505 5.12491
SOURCE OF VARIATION DF SUM OF SRUARES MEAM SQUARE F-STATISTIC
MEAH 1 3429.,22801
REGRESSOR X 1 1 3.74915 3,74915 26.26466
RESIDUAL 12 1,71294 0.14275
TOTAL 14 3434,6%010
COEFFICIENT OF DETERMIMATION (FX2),i0sevssvossevse 0.6863947312
CORRECTED R!E (5*2)000000’000'0.00'000'0..."'!0.. 006602609588
F-STATISTIC FOR SIGHIFICANCE OF REGRESSION( 1, 172) 24, 2646632320
STAHDARD ERFOR OF THE ESTIMATE,, . ivesrsetsrsanrses 03778162140
[’UFZBIN-«NQTSDN STQTISTIC. IR R R R R R E R R E R N ] 2. 105?336614
COEFFICIENT OF VARIATION (AT THE MEAN OF Y),,(e/e) 2.4140509314
3N 1978 17+
CORRELATION MATRIX (WITH T-VALUES)
1.00000 0467502
“3.03440 1.00000
MEAH OF DEFEMDEHT VARIAELE 14,23154
VARIAELE MEAM ESTIMATED COEFFICIENT 5TL, ERROR T-VALUE
COMSTAMT TERM 15.87313 0.54811 28495998
1 23.00000 0+07137 0,02352 ~3.03440
SO0URCE OF VYARIATION IF SUM OF SQRUARES MEAMN SQUARE F-STATISTIC
MEAN i 2632,97693
REGRESSOR{M | 1 0.92714 0.92714 9.20760
RESIDUAL i1 1,10763 0.10046%
TOTAL 13 2635.01170
COEFFICIERT OF DETERMINATION (RA2)444ysssssesseses 0,4556503964
CORRECTEn H*z (512)0000000000000*00000000000000000 004061640688
F-STATISTIC FOR SIGMIFICAMNCE OF REGRESSIOM( 1, 11) ?.2076017459
STAMDARD ERROR OF THE ESTIMQTE. PP PIIBLIIIIIIEIOIEIEDS 003173220080
DBUREIM-WATSON STATISTIC,, \4usanenrrsvereserserstens 247472031847
COEFFICIENT OF VARIATION (AT THE MEAN OF T),,(e/o) 3,2297098014
3LN 1978 16+
CORRELATION MATRIX (WITH T-VALUES)
100000 ~0.81808
T4,92766 1.00000
MEAM OF DEFEMDENT VARIAELE 15.87786
VARIAELE MEAN ESTIMATED COEFFICIENT STy, ERROR T-VALUE
COMSTANT TERM 18.53484 0.,54778 }3.83516
1 22,50000 “0.,11809 0,02396 4,927664
SOURCE OF VARIATIOHM DF S5UM OF SQRUARES MEAN SRUARE F-STATISTIC
MEAHM 1 3529.48886
REGRESSOR X 1 1 3.17243 3.17243 24,28185
RESIDUAL 12 1,56780 0.13065
TOTAL 14 3534,22910

COEFFICIEMT OF DETERMIMATION (FR2) 4 suvevessreossns
CORRECTED R‘Q (EkQ)QOQQQQOOOO0000000.00000"0000:00
F-STATISTIC FOR SIGHIFICANCE OF REGRESSION{ 1, 12)
STAMDARD ERFOR OF THE ESTIMATE, ,4veeeevesveesosses
DUREIN—N“TSON STATISTICOQOOO0000..0000000.00.0000.0
COEFFICIENT OF VARIATION (AT THE MEAN OF Y),,(e/o)

0.6692561192
0,6416941291
24,2818503883
0.3614558475
2,2103495583
2.2764775134




Table 5. Regressions from catch cun

of 3LN.

3L 1979 9+
CORRELATION MATRIX (WITH T-VALUES)

ves from 1979 Canadian research vessel survey

1.00000 “0.97013
“17.43112 1.,00000
MEAM OF DEFENDEMT VARIAEKLE 15.659571
VARIARLE MEAN ESTIMATED COEFFICIENT ST, ERROR T-VALUE
COMSTANT TERM 17.94731 0.13798 130.07098
i 192.00000 “0.12061 0.00692 17.43112
SOURCE OF YARIATION IOF SUM OF SQUARES MEAN SQUAFRE F-STATISTIC
MEAM 1 95147.12919
REGRESSOR{X | 11.20109 11.,20109 303.84398
RESIDUAL 19 0.70043 0,03686
TOTAL 21 5159.03070
COEFFICIENT OF DETERMIMATION (FR2) . .4 ulvesssesseses 0.9411480434
CORRECTED Fx2 (EA2)iievovesosenssnssosfporessresns 0.9380505720
F-STATISTIC FOR SIGHIFICAMCE OF REGRESSIOM{ 1, 19) 303.8439815302
STAHDARD ERFOR OF THE ESTIMATE,,,,,seeleo0st00s08es 0.1920015628
DUREBIH-WATSOM STATISTIC, | ossvssssonvafooresosssrs 1,3740421899
COEFFICIEHNT OF VARIATIONR (AT THE MEAN OF Y),, (e/e) 1.,2263992517
3N 1979 8+
CORRELATIOM MATRIX (WITH T-VALUES)
1.00000 “0.96757
“17.12924 1,00000
MEAN OF DEFEWDEMT VARIAELE 15,47455
VARIAELE MEAN STIMATED COEFFICIENMT STDh, ERROR T-VALUE
COHSTANT TERM 21,30435 0.34746 _61.313532
1 18.,50000 ~0.,3043 0.01777 17,12924
SOURCE OF VARIATIOM DF SUM OF SRUARES MEAM SRUARE F=-STATISTIC
MEAM 1 5405,21025
REGRESSOR (X | 1 82.00348 82.00348 293,41101
RESIDUAL 20 + 5896 0.,27948
TOTAL 22 5492.80340
COEFFICIENT OF DETERMIMATIOM (FX2),,00loes00vesvene 0.9361860320
CORRECTED Ra2 (Ex2)esvoas Peresaennalesrrerrea s 0.,9329953336
F-3TATISTIC FOR SIGNIFICANCE OF REGRESSION( 1s 20) 293.,4110076561
S T‘ANDQFD EF PDF’ OF THE ESTIMATE’ LK 2 AR 2R R AT B 2K 2 2R BN 2R B O K X ) 0.5286613095
DUREIN-WATSOR STATISTIC, ,,,qoerassasrofssereosorsns 0:5726604625
COEFFICIENT OF VARIATION (AT THE MEAN OF Y),.(o/e) 3,3707409242
3LN 1979 8+
CORRELATION MATRIX (WITH T-VALUES)
_ 1,00000 ~0,93335
14,15628 1.,00000
MEAH OF DEPENDENT VARIAELE 16.56091
VORIAELE MEAM ESTIMATED COEFFICIENMT STD; ERROR T-VALUE
COHSTANT TERM 20.70570 0,30933 66.8%9479
1 18,50000 0.22404 0,01583 “14,15628
SOgRCE OF VARIATIOM DF SUM OF SQRUARES MEAMN SQRUARE F-STATISTIC
MEAN 1 6033.80142
REGRESSOR}X { 1 44,44787 44,44787 200,40033
RESIDUAL 20 4,43591 0,22180
TOTAL 22 6082,68340
COEFFICIEI‘T DF DETEP“I)!ATIDFI (R*’)) IEE RN EREERENENEENN] 0‘9092560350
COFFECTE:’ th (R* )00 IS A EEE] L e LA R ] * + ¢ +
F-STATISTIC FOR SIGHIFICANCE OF REGRESSION( 1) 90) 208,388%%?833%
STAWDARD ERROR OF THE ESTI“ATEOQQO0000000000000000 0,4709515998
DUREIN-WATSON STAT!STICQO000000000000000000000000' 0.3763479349

COEFFICIENT OF VARIATION (AT THE MEAN

OF T),4(0/0)

2,8437545139




Table 6. Paloheimo Z's (catch/tow)

from Canadian research vessel survey,

1978-81.
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
%78-79 .22 46 1.61 -1.136 .09
M .10 .10 .1 .1 .10
F .12 .36 1.51 -1.236 -.01
279-81 .58 278-81 1.20
.20 .30
.38 .90
45,000
40,000 ',‘
N EA
9 35,000
1 £254]
¥ 30,000
L
¢ 25,000
14
W 20,0001
" 20,
s
H 15,000
' b
10,0001
5,000 LR B

1981 PROVISIONAL

Div. 3LN redfish:

Fig. 1.

nominal catches, 1959-81.
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CORRELATION MATRIX (WITH T-VALUES)
1.,00000 “0,47339
“4,17413 1.00000
MEAM OF DEFEMDENT VARIAKLE 0.,85609
VARTAELE MEAHN ESTIMATED COEFFICIENT 5T, ERROF
COMSTAMNT TEFRM 1.11538 0'07134
1 28156.82609 ~0,00001 0.,00000
SOURCE OF VARIATION oF SUM OF SQRUARES MEAM SQRUARE
MEAH 1 16,85635
REGRESSOR M | 1 0,52215 0,52215
RESIDUAL 21 0.62933 0.02997
TOTAL 23 18.00783
COEFFICIENT OF DETERMIMATIOHN (R ) s v osloessoeesess 0.4534570533
CDF‘RECTED F*z (E’A’Z)O000000OQOOOOOQ.OOOOOOOOOO'OOOO 004274311987
F~STATISTIC FOR SIGHIFICANCE OF REGRESSION( 1, 21) 17,4233299948
STANDARD ERROR DF THE ESTIMATEOO000000000000000000 001731133921
DURBIN—“ATSDN ST“TISTICOOOO:OYOOOOOOO0000..'00.00.0. 102718919921

COEFFICIENT OF VARIATION (AT THE MEAH O

T)es(o/e) 20.2214729258

T-VALUE
15.52486
T4,17413

F-STATISTIC

17.42333
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CORRELATION MATRIX (WITH T-VALUES)

_1.00000 ~0,52182
2.44480 , 1.00000
MEAM OF DEFEMDENT VARIAELE 0.82154
VARIAELE MEAN ESTIMATED COEFFICIENT STD, ERROR
COHSTANT TERM 1.26455 0.18794
1 28782,00000 ~0.00002 0.00001
SOURCE OF VARIATIOHN oF SUM OF SRUARES MEAM SQUARE Fe
MEAH 1 12,16067
REGRESSOR (R | 1 0.28006 0.28006
RESIDUAL 16 : 0.74847 0.,04678
TOTAL 18 13.18920
COEFFICIENT OF DETERMIHATION (FA2)\ s eus s esensssss ,27229146610
CDRFECTE[‘ sz (Ei‘2)00000¢0000000""0000'0000000000000 02268098898
F-STATISTIC FOR SIGHIFICAMCE OF REGRESSION( 1, 14) 5.9868306378
STQ?"I'QRI‘ ERF'OR OF THE ESTI“ATE‘D PEEE PP IO LI LGS 002162852702
I'URBIN-“ATSON STATISTICQ'O0000.00000‘000009.000000 2.0596943441

COEFFICIENT OF VARIATION (AT THE MEAN OF Y),,(e/o) 26.3138551123

T-VALUE
6.72854
T2.44680

S3TATISTIC

5.98683
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CORKELATIOMN MATRIX (WITH T-VALUES)

_1,00000 “0,32355
1.,27943 1.00000
MEAM OF DEFEMDENT VARIAELE 0.,81662
VARIGELE HEAN EfTIMATFD COEFFICIENT 5TL, ERROF T-VALUE
COHSTAMT TERM , 19910 0.30549 0‘92266
1 30039,462500 : "0 00001 0,00001 1,27943
S50URCE OF VARIATIOM oF SUM OF SQUARES MEAH SQUARE F-STATISTIC
MEAN i 10.,467002
REGRESSOR X | 1 0.10679 0.10679 163695
RESIDUAL 14 0.21334 0.06524
TOTAL 16 11,69015
COEFFICIENT OF DETERMINATION (FA2) 4,0 sloserevessss 0.1046845685
COF'FECTEt' Ft: (ERE)O‘QQOO'0OOOOOOQOiOOOOQOQOOOOQQOO 0 040733466’7
F-STATISTIC FOR SIGHIFICANCE OF REGRESSION( i, 14) 1.6349470549
STANDARD ERROR OF THE ESTIMATEO'OO000000000000000‘0 0 2554181316
DURBXN-“ATSON STATxSTICO0000000'000000000000000000 107977735298

COEFFICIENT OF VARIATION (AT THE MEAN OF T),,(o/0) 31,27728534639




- 14 -

1.?0 -  peo

0p7t
0.90+ 072

MDY TA~NDNO

peg D68
0.80}

0.20 070

0.60
g, 22, of

»

EFFORT

Fig. 11.

CORRELATION MATRIX (WITH T-VALUES)
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(actual values for 1968 and 1974) ‘

1.00000 0.11598
“0.40449 1.00000
MEAN OF DEFEMDENT VARIAELE 0,78207
VARIAELE MEAM ESTIMATED COEFFICIEMT 5TD, ERFOR
COMSTAMT TERM 0.96175 0.45002
1 30387.07143 “0.00001 0.00001
SOURCE OF VARIATIOM DF SUM OF SQUARES MEAH SRUARE
HEAN i 8.94290
REGRESSOR X | 1 0,011%1 0.01191
RESIDUAL 12 0.87357 0.07280
TOTAL 14 9.44838
COEFFICIENT OF DETERMIMATION (FA2) ., sesevossnsnses 0.0134512227
CORPECTED F‘*E (E*Q)Q'QQOO"QO00009000000‘0000600000 _00068761175
F-STATISTIC FOR SIGHIFICAMCE OF REGRESSION{ 1, 12) 0.1636155011
STANDARD ERROR DF THE ESTI“ATEQ LR 2 2R 2R 3 BEER B R B B IR B B O B N N ) 002698104428
DURBIN-WATSON STATISTICOOO000000000000000000000000 104991747144
COEFFICIENT OF VARIATION (AT THE MEAN OF T),, (o/o) 34,4994429547

T-VAILLUE

2,13713
0.4044%

F-STATISTIC

0.16362
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Fig. 12. Div. 3LN redfish CPUE US effort unlagged
(adjusted values| for 1968 and 1974).
CORRELATION MATRIX (WITH T-VALUES)
1.00000 0,24023
71,13408 1.00000
KEAH OF DEFEMDENT VARIAKLE 0,90813
VAR IAQAELE MEAN ESTIMATED COEFFICIENT ST, EFRROFR
COHSTANT TERM n,99898 0,08593
| 24193,13043 0.,00000 . 0.00000
SOURCE OF VARIATION DF SUM OF SQUARES MEAM SQUARE
MEANM 1 18.,964812
REGRESSOR (X | 1 0.02858 0,02858
RESIDUAL 21 0,46673 0,0222
TOTAL 23 19,46343
COEFFICIENT OF DETERMINA#ION R ) s oo oseornonnes 0,0577104588
COFFECTE[’ Ft:.) (5’2)0060004000IOiOOQQ'O'QO'Q'OOOOOO 000128395282
F-STATISTIC FOR SIGHIFICAMCE OF REGRESSIOH{ {, 21) 1,2861435692
STARDARD ERROR OF THE ESTIMATE,,".,,, s e s b e b e r e e 0.1490809768
DURBIN—wATSON STATISTICOQOOOOOOQOOOQOO LI BE I B B B 100276073597
COEFFICIENT OF VARIATION (AT THE MEAN OF T),.(e/o) 16.,4162515800

T-VALUE
11.62546
~1.,13408

F~STATISTIC

1.28614
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CORRELATION MATRIX (WITH T-VALUES)

~1.00000 ~0.43421
1.92808 1.00000
MEAM OF DEFEMDEMT VARIAELE
VARTAELE MEAH
COHSTAMT TERM :

1 23980.11111
SOURCE OF VARIATION UF
MEAN 1
REGRESSOR M | {
RESIDUAL 16
TOTAL 18

0.88844

ESTIMATED COEFFICIENT

1.32275

“0.,00001

SUM OF SRUARES
14,20800
0,08235
0,35444
14.64480

COEFFICTIENT OF DETERMIHATION (RAD) v s s svenrevnees
K‘GF.F:ECTE[, F‘*:{ (E*-g)'ﬁ'OQQQi’OOQOQQi'OiOQOOQOOOOOOO
F-STATISTIC FOR SIGHIFICAMCE OF REGRESSION( 1, 14)
STAHDARD ERFOR OF THE ESTIMATE, .\ e rvsvsssssossss
DUF:BI)“‘WATSO*.J STQTISTICO00000000000000000000000000
COEFFICIENT OF VARIATIOH (AT THE MEAM OF T),, (/o)

T-VALUE

6.91212
“1.,92808

STDh, ERROK
0.17690
0.00001

MEAM SQUARE F-3TATISTIC

0.,08235 3.71730
0,02213

0.1885381082
0.1378217400
3.,7175001R34
0.1488375890
1,2319054093
16.7326050607
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CORRELATIOM MATRIX {(WITH T-VALUES)

_1.00000 “0,43477
1.80640 1.,00000
MEAN OF DEFEMDEMT VARIAKLE
! VARIAELE MEAH ES

CONSTAMT TEFRM

1 24295.,00000
SOURCE OF VAFRIATION OF
MEAN i
FEGRESS0R !X { 1
FESIDUAL 14
TOTAL 14

COEFFICIEMT OF DETERMIMATION (Fg2),,,..
COF'F.ECTEt| F":..) (E"A?)'OQOOOOOO#OQOOOOQOQO
F-STATISTIC FOR SIGHIFICAMCE OF REGRESS
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EFFORT

sh CPUE US effort lagged 8 years
es for 1968 and 1974).

0.89144
TIMATED COEFFICIEMT STL, ERFOR T-VALUE
1,34234 0,25272 _5431154
“0,00002 0.00001 1.80640
SUM OF SQUARES MEAM SQUARE F-STATISTIC
12.71457
0,08150 0,08150 3,26309
0.34968 0.02498
13.1457%
LK I B B IR AN AN 001890210551
TR 0.,1210939874
OH{ 1y 14) 2,2630869008
P et 0.1580411002
Fereren e 1.0403443891
TYiu(o/e) 17.7287919973
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H MATRIX (WITH T-VALUES)
00000 0.18345
L4444 1.,00000
FENDEHT VARTAELE 0,86757
MEAQN ESTIMATED COEFFICIENMT STD; ERROR
EFRM 1,14542 0,43224
24804,07142 “0.00001 0.,00002
VARTIATION LF SUM OF SQRUARES MEANM SQUARE
1 10.53752
A ) . d 0.,01233 0.,01232
‘ 12 0.35413 0,02951
14 10.90398
COEFFICIENT OF DETERMIMHATION (FAD ), i iuvvesoonosns 0.,02336534700
COFFECTE[‘ F‘E (Et:'_))o000000000"000000000000000000! —000468754075,
F-STATISTIC FOR SIGHIFICAHCE OF REGRESSIOM( 1, 12) 0,4179054144
STAMNDARD ERROR OF THE ESTIMATE, ., .00 esereresnns 0.1717868645
DUF:BI'.l_NATSOt* STQTISTICO LR B I R N R BT R N B AR B B R R R A AR ) 100592564547
19.8008%902559

COEFFICIENT OF VARIATION (AT THE MEAM OF T),, (e/o)

T-VALUE
2,64995
0.64646

F-STATISTIC

0.41791
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CORRELATION MATRIX (WITH T-VALUES)
1.,00000 T0.,21866
~0.84785 1.00000
MEAN OF DEFEHDEMT VARIAELE 14,27706
VARIAELE MEAN ESTIMATED COEFFICIEHT STL, ERROK
COMSTANT TERM 14.67544 0.47137
1 21,00000 0.01897 0,02186
50URCE OF VARIATION DF , 'SUM OF SQUARES. MEAH SRUARE
MEAH 1 34465.18495.
REGRESSOR (X ] 1 0.14683 0.144683
RESIDUAL 15 2.92432 0.19495
TOTAL 17 3468425610
COEFFICIENT OF DETERMIHATION (FAD) 4 serensscossesss 0.0478101728
CORF~ECTEI' sz (EAQ)QOQOOOOOOO0000000000000'0000000‘ —000156691490
F-STATISTIC FOR SIGHIFICANCE OF REGRESSION( 1, 15) 0.7531613678
STANDARD ERROR OF THE ESTI“ATEOQ LK S U RE 3% XK SE AN B AL EE K A% BB 2N J 004415367548
DURBIN—“ATSON STQTISTICO [EENENE N E RN I AN I SR A S NN =X ] 007646077316
COEFFICIENT OF VARIATION (AT THE. MEAN OF Y),,(o/e) 3,0926310545

T-VALUE
31.13350
“0.86785

F-STATISTIC

0,75316
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CORRELATION MATRIX (WITH T-VALUES)
_1.,00000 “0.91797
8,43324 1,00000
MEAN DF DEFEMDEMT VARIAELE 15.23625
VARTAKLE MEAH ESTIMATED COEFFICIENT STD, ERFOR T-VALUE
COHSTAMT TERM 19.,16253 _ 0.,44501 §1.£O§43
i 21,50000 “0,18262 0.02113 8,46352
SOURCE OF VARIATION oF 5UM OF SQUARES MEAN SQUAFRE F-STATISTIC
MEAN 1 3714,29302 - ) )
FEGRESSOR K | 1 11,33873 11,3387 74,5672
RESIDUAL 14 2.12885 0.15206
TOTAL 14 3727476060
COEFFICIEMT OF DETERMIMATION (FA2) . usrihoosssonnes 0.8419280907
COF"F.ECTEI) Fiz (5‘2)000000006000OOOOOOOOLOOOOQOOOOO 008306372400
F-STATISTIC FOR SIGHIFICANCE OF REGRESSIOM( 1, 14) 74,5672859934
STA"{DQRD ERROR OF THE ESTIMATEO LK BN K B BE I B BE B K BN Y B NY N ) 003899491994
DURBIN-““"‘SON STATISTICQ LRI K IR R I N R N ) ”0 LI 2K B 3 N K Y 100457217564

COEFFICIENT OF VARIATION (AT THE MEAN OF Y),,(o/o) 2,5593515429
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Fig. 22. Numbers caught at age per tow during Canadian research vessel survey to 3L, 1980.
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Fig. 24. USSR length frequencies|(#/1000) from research survey of 3L, 1981.
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