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Nominal Catches 

The average reported catch from Div. 3LN from 1959 to 1985 was about 22,000 t ranging between 
10,000 t and 45,000 t (Table 1, Fig. 1). Catches increased sharply from about 21,000 in 1985, peaked at 
a historical high of 79,000 t in 1987 and declined to about 27,000 t in 1992. The 1993 and 1994 catches 
were about 23,000 I and 7000 t respectively. These could not be estimated precisely because of 
discrepancies In the available sources of Information, however, the likely amount is between 20,000 t and 
26,000 t for 1993 and 3,700 t to 7,500 t for 1994. 

Description of the Fishery 

In the early-1980's the former USSR, Cuba and Canada were the primary fleets directing for 
redfish in what is essentially a trawler fishery (Table 2a,b). The rapid expansion of the fishery in 1986 was 
due primarily to the entry of EU-Portugal, taking about 21,000 t. In 1987 various countries who were not 
contracting parties of NAFO, most notably South Korea, Panama and Caymen Islands began to fish in the 
regulatory area accounting for a catch of about 24,000 t. Since then these countries have taken between 
1.000 t and 13,000 t annually. 

Information from surveillance sources indicate that during the 1980s most of the Div. 3LN catch 
was taken in the vicinity of the Div. 3N and Div. 30 border in addition to the slopes of the Grand Bank in 
Div. 3L. Since the 1990s a considerable amount of activity has occurred in the 'Beothuk knoll' area which 
is southwest of the Flemish Cap at the Div. 3M, Div. 3L and Div. 3N border. However, in 1993 and 1994 
activity increased in the southwest portion of Div. 3N. In 1994 fleets from the Baltic countries returned 
home early in the year because of a poor fishery in this area. 

From 1980 to 1990 the TAC each year for this stock has been 25,000 t. The TAO was reduced 
to 14,000 for 1991 and has been at that level to 1995. The catch for 1994. even at the higher estimate of 
7,500 t, is the first time since 1985 that the TAC was not exceeded. In some years catches have been 
double (1988) and even triple (1987) the agreed TAC. 

The monthly pattern of the catches in recent years (Table 3a,b) reveals the fishery is conducted 
year round in Div. 3L but mostly in the second half of the year in Div. 3N. Catches for each division by 
gear since 1981 (Table 4) shows the bottom trawl Is the predominant gear in the fishery. 

Commercial Fishery Data 

Catch and Effort 

Catch and effort data from 1959 to 1991 ICNAF/NAFO Statistical Bulletins were obtained and 
Combined with provisional 1992-1993 NAFO data and preliminary Canadian data for 1993-1994. In 
addition, preliminary Russian data for 1993 were also incorporated into this database. Previous analysis 
of this database (Power MS 1994) utilized catch rate data available in Portuguese research reports from 
NAFO SCS Document series for 1989-1993 from the annual Portuguese sampling program. These data 
were substituted for the Portuguese data from the NAFO database because of possible confounding with 
directed effort of other target species. However, it is probably more appropriate to analyze observer data 
separately and accordingly the current analysis only utilizes the NAFO database. Only those data where 
redfish comprised more than 50% of the total catch were selected for further analysis as these were 
considered to be redfish directed. 

The catch/effort data were analyzed with a multiplicative model (Gavaris 1980) to derive a 
standardized catch rate series in tons per hour and additional series utilizing effort in days fished. Effects 
included in the model were a combination country-gear-tonnage class category type (COT), NAFO 
division, month, and a category type representing the amount of by-catch associated with each 
observation, consistent with last years assessment (eg. see Power and Atkinson, MS 1989). 



In the usual practise, catch or effort data of less than 10 units were eliminated prior to analysis. 
Category types where there was less than five samples in the database, except the year category type, 
were also eliminated. However, for the analysis utilizing the effort in terms of days fished catch less than 
10 tons or effort less than an arbitrarily chosen 5 days were eliminated prior to analysis. For all analyses 
an unweighted regression was run because of unknown percentages of prorating prior to 1984. The data 
were analyzed for each division separately because of different trends in the catch rate series in recent 
years, which violates a basic assumption of the model if the data are combined. 

The regression for Div. 3L using effort in hours is significant (p <.05), reducing 57% of the total 
variation in catch rates (Table 5). All category types were significant. Although the year category type is 
significant, only the estimated coefficient for 1991 is statistically different from 1959 (within 2 s.e.). The 
standardized catch rate series (Table 9. Fig. 2a) shows much interannual variability especially prior to 
1974. There is a slight trend of increase from 1974 to 1986 followed by a decline to 1991 except for an 
intermittent increase in 1989. The catch rate increased sharply in 1992 and the 1993 data suggest a 
further marginal increase although these mean values are associated with high variability. 

The regression for Div. 3N using effort in hours fished is significant (p <.05), reducing 56% of the 
total variability in the CPUE data (Table 6). All category types were significant, except the month category. 
For the year category type only seven of the estimated coefficients are different from 1959 (within 2 sm.), 
four of these are in the recent period 1990-1993. The standardized catch rate series (Table 10, Fig. 2b) 
shows much within year variability over time, especially for the period prior to 1976. There is a general 
trend of increase from 197610 one of the highest rates in the series in 1980 followed by a decline to 1986. 
Catch rate increased sharply in 1987 and has since declined to the lowest rate in the series in 1994. 

Analyses incorporating effort measured in days fished were conducted on the premise that such 
a unit of effort may reflect time searching for concentrations of redfish. 

The regression for Div. 3L using effort in days fished was significant (p <.05), reducing 61% of 
the total variation in the CPUE data (Table 7). All category types were significant, except month. For the 
year category type only live of the estimated coefficients are different from 1959 (within 2 s.e.). The 
standardized catch rate series (Table 11, Fig. 3a) shows much interannual variability throughout the series 
especially prior to 1976. There is a trend of successive increases from 1978 to 1982 followed by a 
decrease to 1985. Catch rate increased again in 1986 to about the level of the 1982 rate and except for 
an intermittent increase in 1989 decreased systematically to one of the lowest rates on record in 1991. 
Since 1991 the rate has increased substantially and the preliminary 1993 data suggest the catch rate is 
at the level of that experienced in the mld-1980s. 

The regression utilizing effort as days fished for Div, 3N was significant (p <.05), reducing 67% 
of the total variability in CPUE (Table 8) Only the month category type was not significant. The catch rate 
series has much interannual variability associated with the mean (Table 12, Fig. 3b) particularly prior to 
1980 but there is an indication of stability. From 1980 to 1985 there is a trend of decline followed by 
successive increases to 1987 and a subsequent declined to one of the lowest rates in the series in 1993. 

A standardized catch rate series utilizing effort in hours fished for the Portuguese fleet based on 
logbook information (Avila de Melo et al., MS 1995) suggests stability in Div. 3L from 1988 to 1993. There 
was no directed effort in Div. 3L in 1994. The data for Div. 3NO combined suggest an increase from 1991 
to 1994 and a corresponding shift in fleet effort to Div. 3NO over the same period. It is uncertain whether 
these are representative of trends in the population or simply reflect the experience of the Portuguese 
fleet. 

Since the multiplicative analyses on Div. 3L and Div. 3N CPUE data indicated there was generally 
little contrast in the estimated catch rate series over time, general production analyses were not 
considered appropriate. 

Commercial fishery sampling 

Limited sampling from the 1994 Portuguese fishery in Div. 3L (Avila de Melo et al., MS 1995) 
suggests males 24 cm-30 cm and females 24 cm-38 cm dominated the catch based on samples obtained 
in May. The mean lengths of the samples were 30.0 cm for males and 31.4 cm for females. Sampling of 
the 1994 Div, 3N Portuguese fishery from March to June suggest males 22 cm-29 cm and females 22 cm-
35 cm dominated the catch. The mean lengths of these samples were 27.0 for males and 29.7 for 
females. 

Sampling from a 1994 exploratory Russian fishery in Div. 3L in June-July (Sawatimsky and 
Borovkov, MS 1995) suggests males 24 cm-29 cm and females 24 cm-31 cm comprised the bulk of the 
catch. The mean lengths of these samples were 26.1 cm for males and 26.8c m for females. 

Research Survey Data 

Stratified-random surveys have been conducted by Canada in Div. 3L in various years and 
seasons from 1978 to 1994 in which strata up to a maximum of 732 m (400 fathoms) were sampled. 
Although these surveys were conducted at various times of the year throughout the period, they provide 
an indication of relative abundance and dynamics of the population. The design of the surveys was based 
on a stratification scheme down to 400 fathoms for Div. 3LN (Fig. 4). 

Mean number and mean weight (kg) per standard tow show large fluctuations between some 
adjacent years (Table 13-14, Fig. 5a). There are also rather large changes in stratum by stratum density 
estimates in adjacent years where seasons can be compared. Although it is difficult to interpret year to 



year changes in the estimates, in general, the data suggest that trawlable biomass since 1992 is at its 
lowest level (average 5,000 t) relative to earlier time period up to 1986 (average 103,000 1). 

Stratified-random surveys have also been conducted in spring and autumn by Canada in Div 3N 
from 1991-1994 that also cover to the extent of the stratification (732 m or 400 fathoms). Mean number 
and weight per standard tow (Table 15-16, Fig. 5b) are considerably higher than in Div 3L but it is evident 
that there is much more variability in these estimates as well. The source of this variability is unclear but 
is likely due to availability to the trawl gear rather than real changes in population abundance and 
therefore the interpretation of these data in terms of year- to-year trends is difficult. The average trawlable 
biomass over the 1991-1994 period is about 16,000 t. A preliminary estimate from the spring 1995 survey 
is about 1300 t. 

Russian stratified-random bottom trawl surveys In Div. 3L indicate that from 1984 to 1990 there 
has been a decline in mean number and mean weight per standard tow (see Power and Vaskov, MS 
1992). There was an increase in the 1991 estimates. The survey was not conducted in 1992. The 1993 
and 1994 estimates are both near the level of the 1989-1990 estimates which are the lowest in the time 
series (Fig. 6a). The trawlable biomass estimate derived from the 1994 survey is about 4,000 t. In Div. 3N, 
although there are still some rather dynamic changes over this period, there is also an indication of a 
decline from 1984 to 1991. This Is evident in both the mean number and weight per standard tow (Fig. 
6b). The 1993 survey suggests a rather large increase relative to 1991 but this is highly influenced by the 
trawling conducted in one stratum (see Vaskov (1994), Table 2) which accounted for 70% of the biomass 
but only represents about 9% of the area surveyed. There was no survey conducted in 1994 in Div. 3N, 

A comparison of the Canadian and Russian bottom trawl surveys in Div. 3L (Fig. 7a) indicate a 
similar trend of decline in density estimates from 1984 to 1990 and have remained at this relatively low 
level to 1994. The.situation is unclear for Div. 3N (Fig. 7b). The Russian surveys indicate relatively low 
mean weight per tow from 1989-1991 with a dramatic rise in 1993 (as explained above). The Canadian 
survey results display high seasons and within year variability over the time they have been conducted 
making direct comparisons difficult. 

Canada has conducted deepwater surveys in Div. 3L in the summer of 1991 and winters of 1994 
and 1995 (Bowering et al., MS 1995). The distribution of the catches Indicate a generally low occurrence 
in depths greater than 750 m. Trawlable biomass estimates derived over the three surveys ranged from 
600 t in 1991 to 1500 t in 1995. There was partial coverage of Div. 3N for those strata close in proximity 
to Div. 3L and greater than 550 m with highest biomass occurring in the 1994 survey at 205 t. 

A deepwater survey was conducted by Japan in March-April 1995 in Div. 3L in the depth range 
732 m -1280 m which utilized a trawl with an unlined 140 mm mesh codend (Yokawa and Koga, MS 
1995). Although the station selection was chosen at random, the swept area biomass estimate assuming 
a catchability of 1.0 was less than 150 t which again indicates low occurrence of redfish beyond 750 m. 

Length distributions in terms of mean number per tow at length and corresponding age 
distributions in number per thousand from the regular spring and autumn Canadian surveys in Div. 3L 
indicate there has been relatively poor recruitment over the time period covered by the surveys (Fig. 8). 
These also indicate the seasonal variability in years where seasons have been covered sufficiently. For 
the 1994 spring and fall surveys similar length distributions were sampled with a mode at 26 cm which 
corresponds to fish born about 1984. 

Length distributions and age distributions from the Div. 3N regular spring and autumn Canadian 
surveys in from 1991-1994 (Fig. 9) show different compositions compared with Div. 3L for each 
corresponding seasonal survey, generally being composed of size groups that are much smaller. There 
was a relatively good pulse of recruitment picked up In the 1991 autumn survey in the range of 12-14 cm 
(1986-1987 year-classes) that could be tracked through to the 1994 fall survey at about 19 cm. Given the 
variability in the survey estimates the magnitude of this recruitment cannot be determined. However, there 
is no sign of any good year-classes subsequent to this in the surveys. 

Length distributions in terms of percent at length from the 1994 Russian survey of Div. 3L (Vaskov, 
MS 1995) indicate the bulk of the research catch occurred from 24 cm-29 cm. The historical series of 
these distributions extending back to 1989 suggest that fish greater than 32 cm are much less 
represented in the size distribution since 1991. There was a mode which occurred at 19 cm similar to that 
of the 1994 Canadian autumn survey but It was relatively less abundant in the Russian survey. 

A length distribution derived from the Japanese survey in 1995 suggest a range between 27 cm-
35 cm. Given the survey utilized a trawl with an unlined 140 mm mesh size in the codend this size range 
is more related to an exploitable size distribution rather than some indication of the total stock. 

State of the Stock 

It is not possible to provide an estimate of the absolute size of the stock in Div. 3LN. The results 
from Canadian spring and autumn surveys suggest trawlable biomass has been low in Div. 3L since 1991 
relative to the late-1970's to mid-1980's. The situation in Div. 3N based on the Canadian surveys is unclear 
because of large seasonal fluctuations, however, trawlable biomass has averaged 16,000 t since 1991 
which is about three times the average trawlable biomass from based on Canadian surveys in Div. 3L 
since 1992 (5,000 t). Russian bottom trawl surveys also Indicate a decline in relative abundance to 
historically low values in recent years for Div. 3L and indicate a decline for Div. 3N from 1984 to 1991. 



The catch rate indices derived for Div. 3L and Div. 3N show much variability. Although Some of 
the changes in mean catch rate between some years are too dramatic to be solely the result of changes 
in population abundance, there are indicatoons of decline from the mid-1980s to 1990 in all the derived 
indices. This corresponds to a period when some of the largest catches historically were taken and have 
likely generated high fishing mortalities. 

In summary, Div. 3L appears to be very low with no sign of good recruitment. Div. 3N has 
declined from 1984 to 1991 but the status since then is uncertain. The Div. 3N portion contains a 
recruiting component of unknown abundance that may already be recruiting to some fleet sectors. Despite 
this there is no sign in the research surveys of any good year-classes to follow. 
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Table 1. Summary of nominal catches (t) of redfish in Divisions 3LN (provisional for 1993-1994). 

Year 	 3L 	 3N 	 Total 	TAC 

1959 34,107 10,478 44,585 
1960 10,015 16,547 26,562 
1961 8,349 14,826 23,175 
1962 3,425 18,009 21,439' 
1963 8,191 12,906 27,362' 
1964 3,898 4,206 10,26P 
1965 18,772 4,694 23,466 
1966 6,927 10,047 16,974 
1967 7,684 19,504 27,188 
1968 2,378 15,265 17,660' 
1969 2,344 22,356 24,750' 
1970 1,029 13,359 14,419' 
1971 10,043 24,310 34,370' 
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 20,513 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 11,663 16,030 25,000 
1981 9,407 14,873 24,280 25,000 
1982 7,870 13,677 21,547 25,000 
1983 8,657 11,090 19,747 25,000 
1984 2,696 12,065 14,761 25,000 
1985 3,677 16,880 20,557 25,000 
1986 27,833 14,972 42,805 25,000 
1987 30,342 40,949 79,031' 25,000 
1988 22,317 23,049 53,266" 25,000 
1989 18,947 12,902 33,649" 25,000 
1990 15,538 9,217 29,105" 25,000 
1991 8,892 12,723 25,815" 14,000 
1992 4,630 10,153 27,283" 14,000 
1993 10,012 7,148 20,364-26,244h .° 14,000 
1994 379 2273 3,717-7,544'.' 14,000 
1995 14,000 

'Includes catch that could not be identified by division. 
bIncludes estimates of unreported catch. 
`Catch could not be precisely estimated due to discrepancies in figures from available sources. 
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Table 5. ANOVA results and regression coefficients from a multiplicative 
model utilized to derive a standardized catch rate series for redfish in 
Div. 3L. Effort is measured in hours fished (1993 based on preliminary 
data) 

CATEGORY 	CODE VARIABLE COEFFICIENT 	STD. ERROR 	NO. OBS. 

	

27125 	28 	0.096 	0.097 	37 

	

27126 	29 	0.381 	0.217 	6 

	

27157 	30 	1,065 	0.209 	7 

	

34157 	31 	0.542 	0.349 	6 
(2) 	1 	32 	'0.028 	0.112 	a 

	

2 	33 	0.018 	0.109 	41 

	

3 	34 	0.253 	0.100 	53 

	

4 	35 	0.359 	0.099 	56 

	

5 	36 	0.136 	0.104 	41 

	

6 	37 	-0.121 	0.095 	59 

 

8  38 	'0.144 	0.098 	54 

	

9 	39 	'0.013 	0.103 	45 

	

10 	40 	1.159 	0.100 	51 

	

11 	41 	-0,048 	0.104 	46 

	

12 	42 	0.038 	0.124 	28 
(3) 	55 	43 	'0.573 	0.112 	28 

	

65 	44 	1.599 	0.088 	46 

	

75 	45 	'0.296 	0,077 	67 

	

85 	46 	'0.084 	0.064 	102 
(4) 	60 	47 	0.161 	0.208 	13 

	

61 	48 	0.449 	0.267 	7 

	

62 	49 	0.120 	0.244 	10 

	

63 	50 	0.329 	0.253 	9 

	

64 	51 	0.593 	0.346 	3 

	

65 	52 	0.452 	0.295 	5 

	

66 	53 	0.007 	0.227 	13 

	

67 	54 	0.308 	0.224 	19 

	

68 	55 	0.108 	0.210 	1 

	

69 	56 	0.155 	0.245 	7 

	

70 	57 	0.333 	0.251 	8 

	

71 	58  0.260 	0.242 	12 

	

72 	59 	0.108 	0.260 	6 

	

13 	60 	0.446 	0.330 	3 

	

74 	61 	-0.403 	0.344 	15 

	

75 	62 	0.064 	0.266 	6 

	

76 	63 	'0.066 	0.175 	32 

	

77 	64 	'0.157 	0.181 	33 

	

78 	65 	-0.350 	0.185 	27 

	

79 	66 	0.053 	0.198 	24 

	

80 	67 	0.016 	0.201 	1B 

	

81 	68 	0,041 	0.199 	18 

	

82 	69 	0.084 	0.189 	25 

	

83 	70 	0.151 	0.191 	21 

	

84 	71 	1.002 	0.207 	15 

	

85 	72 	0.154 	0.200 	19 

 

86  73 	0.197 	0.186 	31 

	

87 	74 	0.019 	0.196 	21 

	

88 	75 	-0.114 	0.182 	36 

	

89 	76 	0.219 	0.197 	23 

	

90 	77 	'0.353 	0.184 	29 

	

91 	78 	-0.740 	0.188  22 

	

92 	79 	0.250 	0.237 	11 

	

93 	80 	0.428 	0.354 	7 

REGRESSION OF MULTIPLICATIVE MODEL 
MULTIPLE R 	0.754 
MULTIPLE R SQUARED 	0.569 

ANALYSIS OF VARIANCE 

	

SOURCE OF 	SUMS OF 	MEAN 

	

VARIATION 	DF 	SQUARES 	SQUARES 	F-VALUE 

	

INTERCEPT 	1 	3.347E1 	3.347E1 

	

REGRESSION 	80 	1.598E2 	1.997E0 	8.213 

	

Coontry1Gear1TC 	31 	6.709E1 	2,164E0 	8.900 

	

Month 	11 	1.175E1 	1.068E0 	4.392 

	

hutch PCT 	4 	1.597E1 	3.993E0 	16.421 

	

Year 	34 	2.637E1 	7.757E1 	3.190 

	

RESIDUALS 	498 	1.211E2 	2.432E - 1 

	

TOTAL 	579 	3.143E2 

REGRESSION COEFFICIENTS 

	

CATEGORY 	CODE 	VARIABLE COEFFICIENT 	STD. ERROR 	NO, OBS. 

	

Coentry1Gear:TC 	3125 	INTERCEPT 	0.294 	0.180 	579 

	

Month 	7 

	

Bycatch PCT 	95 

	

Year 	59 

	

(1) 	2114 	1 	'0.709 	0.209 	9 

	

2125 	2 	1.126 	0.199 	8 

	

2155 	3 	-0.080 	0.225 	6 

	

3114 	4 	-0.517 	0.186 	15 

	

3124 	5 	-0.012 	0.118 	9 

	

3154 	6 	-0.517 	0.244 	5 

	

3155 	7 	0.223 	0.124 	27 

	

10127 	8 	'0.629 	0.242 	5 

	

11115 	9 	1.518 	0.218 	10 

	

11116 	10 	'0.425 	0.225 	8 

	

11125 	11 	0.036 	0.121 	22 

	

11126 	12 	-0.092 	0.212 	11 

	

11127 	13 	'0.081 	0,140 	20 

	

11155 	14 	'0.466 	0.235 	5 

	

14126 	15 	'0.367 	0.191 	8 

	

14127 	16 	0.367 	0.195 	14 

	

16127 	17 	-0.122 	0.184 	27 

	

17116 	18 	'0.943 	0.250 	5 

	

17126 	19 	-0.745 	0.224 	6 

	

17127 	20 	0.197 	0.184 	9 

	

20114 	21 	'1.359 	0.202 	11 

	

20118 	22 	'0.294 	0.224 	11 

	

20127 	23 	0,235 	0,092 	86 
20145 	24 	1.191 	0.353 	12 
20157 	25 	0.462 	0.089 	55 
25126 	26 	'0.255 	0.169 	13 
25127 	27 	0.685 	0.165 	13 
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Table 6. ANOVA results and regression coefficients from a multiplicative 
model utilized to derive a standardized catch rate series for redfish in 
Div. 3N. Effort is measured in hours fished (1993 based on preliminary 
data). 

REGRESSION OF MULTIPLICATIVE MODEL 
MULTIPLE R 	0.746 

CATEGORY CODE VARIABLE COEFFICIENT STD, ERROR NO. OBS. 

MULTIPLE R SQUARED 	 0.556 10 27 -0.154 0.109 33 
11 28 '0.100 0.114 30 

ANALYSIS OF VARIANCE 12 29 -0.227 0.125 23 
SOURCE OF SUMS OF 	NEAR (3) 55 30 '0.585 0.105 35 
VARIATION DF 	SQUARES 	SQUARES F-VALUE 65 31 '0.570 0.088 48 

75 32 '0.397 0.083 55 
INTERCEPT 1 	4.594E1 	4,594E1 85 33 '0.181 0.075 64 

(4) 60 34 0.243 0.254 5 
REGRESSION 68 	1.042E2 	1.533E0 6.861 61 35 0.195 0.200 11 

CoontryIGearITC 18 	2.904E1 	1.613E0 7,223 82 36 0.285 0.180 18 
Month 11 	2.343E0 	2.130E1 0.953 (NS) 63 37 0.173 0.221 8 

Bycatch PCT 4 	1.434E1 	3.585E0 16.048 84 38 0.154 0.232 8 
Year 35 	2.918E1 	8.338E - 1 3.733 65 39 0.425 0.239 7 

66 40 0.514 0.178 17 
RESIDUALS 372 	8.310E1 	2.234E - 1 61 41 0.431 0.276 6 

TOTAL 441 	2.333E2 68 42 '0.332 0.286 4 
69 43 0.095 0.217 8 

REGRESSION COEFFICIENTS 70 44 0,103 0.215 8 
71 45 0.022 0,306 3 

CATEGORY CODE 	VARIABLE 	COEFFICIENT STD. ERROR 	NO. OBS. 72 48 0.128 0.199 10 
73 47 0.258 0.231 8 

CountryIGearITC 3125 	INTERCEPT 	0.111 0.165 	441 74 48 0.516 0.234 7 
Month 7 15 49 0.348 0.242 6 

Bycatch PCT 95 16 50 '0.171 0.207 9 
Year 59 77 51 '0.074 0.242 6 

(1) 2114 	1 	'0.314 0.173 	17 78 52 '0.021 0.217 8 
3114 	2 	'0.064 0.142 	59 79 53 0.116 0.174 17 
3124 	3 	0.051 0.226 	6 80 54 0.414 0.115 16 
4121 	4 	0.424 0.165 	18 81 55 0.262 0.183 17 
4157 	5 	0.657 0.152 	32 82 56 0.318 0.173 II 

11115 	6 	'0.468 0,279 	5 83 57 0.160 0.181 15 
14127 	7 	0.487 0.265 	5 84 58 '0.197 0.189 14 
16127 	8 	-0.176 0.247 	5 85 59 '0.212 0.188 15 
17126 	9 	0.065 0.268 	5 86 60 -0.201 0.197 12 
20114 	10 	-0,952 0.225 	8 87 61 0.224 0.157 39 
20116 	11 	'0.064 0.221 	8 88 62 '0.096 0.172 24 
20127 	12 	0.543 0.121 	90 89 63 '0.261 0.178 24 
20156 	13 	0.075 0.234 	6 90 64 '0.662 0.185 13 
20157 	14 	0.730 0.131 	65 91 65 '0317 0.187 14 
25126 	15 	0,432 0.185 	17 92 66 '0.573 0.224 10 
25121 	16 	0.880 0.151 	46 93 67 '0.798 0.251 14 
27125 	17 	0.368 0.234 	7 94 68 '0.859 0.537 1 
34121 	18 	1.540 0,256 	13 

(2) I 	19 	'0.077 0.110 	35 
2 	20 	-0.001 0.118 	30 
3 	21 	-0.069 0.112 	34 
4 	22 	0.123 0.129 	24 
5 	23 	0.000 0.118 	27 
6 	24 	0.073 0.106 	36 
8 	25 	0.034 0.093 	55 
9 	26 	-0.045 0.093 	57 



Table 7. ANOVA results and regression coefficients from a multiplicative 
model utilized to derive a standardized catch rate series for redfish in 
Div. 3L. Effort is measured in days fished (1993 based on preliminary 
data). 

	

REGRESSION OF MULTIPLICATIVE MODEL 	 CATEGORY 	CODE VARIABLE COEFFICIENT 	STD. ERROR 	NO. OBS. 
MULTIPLE R 	0.781 
MULTIPLE R SQUARED 	0.610 	 34157 	26 	0.359 	0.374 	5 

	

(2) 	1 	27 	'0.319 	0.117 	29 
ANALYSIS OF VARIANCE 	 2 	28 	"0.321 	0.122 	23 

	

SOURCE OF 	SUMS OF 	MEAN 	 3 	29 	'0,017 	0.106 	39 

	

VARIATION 	OF 	SQUARES 	SQUARES 	F-VALUE 	 4 	30 	0.001 	0.107 	39 

	

5 	31 	'0.062 	0.120 	27 

	

6 	32 	'0.120 	0.100 	41 

	

INTERCEPT 	1 	2.865E3 	2.865E3 	 8 	33 	'0.082 	0.101 	42 

	

9 	34 	'0.103 	0.103 	31 

	

REGRESSION 	75 	1.055E2 	1.407E0 	7.312 	 10 	35 	'0.117 	0.102 	44 

	

Country:Gear:IC 	26 	5.096E1 	1.960E0 	10.187 	 11 	36 	'0,165 	0.110 	33 

	

Month 	11 	3.312E0 	3.011E - 1 	1.565 (NS) 	 12 	37 	'0.161 	0.117 	26 

	

Bycatch PCT 	4 	7.341E0 	1.835E0 	9.538 	(3) 	55 	38 	-0.472 	0.112 	25 

	

Year 	34 	2.055E1 	6.043E - 1 	3.141 	 65 	39 	-0.470 	0.095 	39 

	

75 	40 	'0.324 	0.078 	63 

	

RESIDUALS 	350 	6.734E1 	1.924E - 1 	 85 	41 	'0,091 	0,069 	82 

	

TOTAL 	428 	3.038E3 	 (4) 	60 	42 	0.047 	0.188 	13 

	

61 	43 	0.093 	0.194 	15 

	

REGRESSION COEFFICIENTS 	 62 	44 	0.044 	0.214 	10 

	

63 	45 	0.308 	0.247 	6 

	

CATEGORY 	CODE VARIABLE COEFFICIENT 	STD. ERROR 	NO. OBS. 	84 	46 	0.471 	0.309 	3 

	

65 	47 	'0.061 	0.284 	4 

	

Country:Gear:TC 	3125 INTERCEPT 	2.989 	0.176 	426 	66 	48 	'0.191 	0.213 	12 

	

Month 	7 	 67 	49 	0.140 	0.238 	12 

	

Bycatch PCT 	95 	 88 	50 	'0.095 	0.256 	6 

	

Year 	59 	 69 	51 	'0.113 	0.247 	5 

	

(1) 	2114 	1 	-0.681 	0.215 	7 	70 	52 	'0.850 	0.309 	3 

	

2125 	2 	'0.259 	0.197 	7 	71 	53 	0.019 	0.311 	3 

	

2155 	3 	-0.261 	0.225 	5 	72 	54 	'0.609 	0.266 	4 

	

3114 	4 	-0.620 	0.195 	11 	 73 	55 	0.047 	0.338 	2 

	

3124 	5 	0.332 	0,181 	7 	74 	56 	'0.812 	0.501 	13 

	

3155 	6 	0.294 	0.128 	24 	75 	57 	-0.376 	0.303 	3 

	

10125 	7 	0.083 	0.207 	8 	76 	58 	'0.110 	0.161 	25 

	

10126 	8 	0.045 	0.182 	14 	77 	59 	'0.148 	0.168 	27 

	

11115 	9 	-0.547 	0.219 	9 	78 	60 	'0.560 	0.173 	19 

	

11125 	10 	'0.119 	0.122 	18 	79 	61 	'0.237 	0.202 	12 

	

11126 	11 	'0.179 	0.248 	10 	80 	62 	-0.122 	0.201 	11 

	

11127 	12 	-0.355 	0.148 	15 	 81 	83 	'0.038 	0.200 	13 

	

11155 	13 	'0.838 	0,216 	5 	82 	64 	0.102 	0.195 	15 

	

14126 	14 	-0.483 	0.188 	7 	83 	65 	0.092 	0,194 	13 

	

16127 	15 	-0.208 	0.171 	24 	84 	86 	'0.179 	0.227 	8 

	

17126 	16 	'0.224 	0.129 	20 	85 	67 	-0.274 	0,204 	12 

	

17127 	17 	0.543 	0.222 	5 	88 	68 	0.023 	0.180 	27 

	

20114 	18 	- 1.610 	0.221 	8 	87 	69 	'0.090 	0.183 	24 

	

20116 	19 	-0.852 	0.223 	8 	 88 	70 	'0.228 	0.179 	28 
20127 	20 	0.258 	0.112 	44 	 89 	71 	-0.047 	0.206 	12 

	

20145 	21 	0.871 	0.517 	12 	 90 	72 	-0.487 	0.194 	18 
20157 	22 	0.617 	0.102 	36 	 91 	73 	'0.935 	0.181 	14 
25127 	23 	0.856 	0.213 	6 	 92 	74 	-0.151 	0.248 	6 
27125 	24 	0,139 	0.104 	27 	 93 	76 	0.141 	0.389 	5 
27157 	25 	0.478 	0.224 	5 
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Table 8. ANOVA results and regression coefficients from a multiplicative 

model utilized to derive a standardized catch rate series for redfish in 
Div. 3N. Effort is measured in days fished (1993 based on preliminary 
data). 

REGRESSION OF MULTIPLICATIVE MODEL 
MULTIPLE R 	0.817 

CATEGORY CODE VARIABLE COEFFICIENT STD. ERROR NO. OBS. 

MULTIPLE R SQUARED 	 0.868 75 26 '0.126 0.084 47 
85 27 '0.058 0.083 44 

ANALYSIS OF VARIANCE (4) 80 28 0.829 0.169 12 
SOURCE OF SUNS OF 	MEAN 61 29 0.141 0.146 22 
VARIATION OF 	SQUARES 	SQUARES F-VALUE 82 30 0.232 0.187 12 

63 31 '0.012 0.150 19 
64 32 0.028 0.172 12 

INTERCEPT 1 	2.957E3 	2.957E3 65 33 0.154 0.239 5 
68 34 0.391 0.226 6 

REGRESSION 60 	1.276E2 	2.127E0 10.877 68 35 0.198 0.317 3 
Country:Gear:TC 12 	7.321E1 	6.101E0 31.98 69 36 0.415 0.238 1 

Month 11 	1.536E0 	1.398E - 1 0.714 (NS) 70 37 0.495 0.238 7 
Bycatch PCT 4 	4.393E0 	1.098E0 5.617 71 38 0.344 0.295 3 

Year 33 	2,503E1 	7.584E - 1 3.878 12 39 0,454 0.212 9 
13. 40 0.279 0.360 2 

RESIDUALS 325 	6.355E1 	1.955E - 1 14 41 -1.460 0.481 1 
TOTAL 386 	3.148E3 75 42 0.591 0.283 5 

76 43 "0.073 0.218 7 
REGRESSION COEFFICIENTS 77 44 0.381 0.289 4 

18 45 0.018 0.265 5 
CATEGORY CODE 	VARIABLE 	COEFFICIENT STD. ERROR 	NO, OBS. 79 46 0.493 0.214 9 

80 47 0.591 0.211 10 
Country:Gear:1'C 3125 	INTERCEPT 	2.286 0.226 	386 81 48 0.352 0.216 11 

Month 7 82 49 0.334 0.199 15 
8ycatch PCT 95 83 50 0.323 0.201 13 

Year 59 84 51 0.055 0.225 9 
(1) 2114 	1 	-0.190 0.222 	13 85 52 '0.312 0.191 18 

3114 	2 	0.008 0.195 	46 86 53 0.081 0.223 10 
4127 	3 	0.088 0.225 	15 87 54 0.446 0.184 44 
4157 	4 	0.606 0.220 	28 88 55 0.184 0.193 29 

17126 	5 	-0.340 0.225 	25 89 56 0.144 0.206 20 
20114 	6 	-1,433 0.289 	6 90 57 '0.391 0.233 8 
20127 	7 	0.504 0.192 	75 91 58 '0.093 0.215 11 
20157 	8 	0.763 0.203 	50 92 59 '0.226 0.243 10 
22114 	9 	1.249 0.209 	50 93 60 '0.448 0.218 10 
25126 	10 	0,134 0.239 	17 
25127 	11 	0.673 0.218 	41 
34127 	12 	1,392 0.307 	10 

12) 1 	13 	'0.168 0.114 	33 
2 	14 	-0.079 0.113 	32 
3 	15 	-0.120 0.115 	31 
4 	18 	'0.016 0.122 	25 
5 	17 	'0.265 0.119 	26 
6 	18 	'0.072 0.111 	29 
8 	19 	-0.062 0.097 	46 
9 	20 	'0.060 0,100 	42 

10 	21 	'0.023 0.114 	28 
11 	22 	-0.020 0.116 	26 
12 	23 	'0.131 0.118 	25 

(3) 55 	24 	-0.376 0.098 	35 
65 	25 	-0.346 0.094 	31 
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Fig. 1. Nominal catches and TACs of redfish in Div. 3LN (1993-94 are provisional) 
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Fig. 2a. Standardized CPUE and approximate 95% confidence interval 
for Div. 3L redfish based on effort in hours fished for 1959-1993. 
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Fig. 2b. Standardized CPUE and approximate 95% confidence interval 
for Div. 3N redfish based on effort in hours fished for 1959-1994. 

60 

50 

(L)  40 r 

zi= 

1ID 30 

a. 
co 
c 
o 20 

10 

0 	1111[111111 

59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 

Year 

Fig. 3a. Standardized CPUE and approximate 95% confidence interval 
for Div. 3L redfish based on effort in days fished for 1959-1993. 
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Fig. 3b. Standardized CPUE and approximate 95% confidence interval 
for Div. 3N redfish based on effort in days fished for 1959-1993. 
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Fig 5a. Stratified mean number and weight per standard tow in Div. 31. from 
various Canadian surveys where strata greater than 366 m were surveyed. 

Fig 5b. Stratified mean number and weight per standard tow 
from Canadian surveys in Div. 3N from 1991-1993. 
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Fig 6a. Stratified mean number and weight per standard 
tow from Russian surveys in Div. 3L. 
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Fig 6b. Stratified mean number and weight per standard 
tow from Russian surveys in Div. 3N. 
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Fig 7a. Stratified mean weight (kg) per standard tow in Div. 3L from Canadian and 
Russian surveys where strata greater than 366 m were surveyed. 

Fig 7b. Stratified mean weight (kg) per standard tow in Div. 3N from Canadian and 
Russian surveys where strata greater than 366 m were surveyed. 
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Fig. 8 . Length frequencies and corresponding age distribution from stratified-random research 
surveys to Div. 3L from 1978-1994. Plotted above are mean number per standard tow (left) 
and corresponding number per thousand age distribution (right). X-axis is forklength in 
centimetres for left plot, and age in years for right plot. 
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Fig. 9. Length frequencies and corresponding age distribution from stratified-random research 
surveys to Div. 3N from 1991-1994. Plotted above are mean number per standard tow (left) 
and corresponding number per thousand age distribution (right). X-axis is forklength in 
centimetres for left plot, and age in years for right plot. 
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