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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 1585, peaked at

a historical high of 79,000 tin 1987 and declined to about 27,000 tin 1992. The 1993 and 1994 catches

~were about 23,000 t and 7000 t respectively, These could not be estimated precisely because of

discrepancies in the available sources of information, howaver, the likely amount is between 20,000 ¢ 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 $987 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 1. 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 cccurred 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 fieets from the Ballic countries returned
home early in the year because of a pogr fishery in this area.

From 1980 to 1990 the TAC each vear for this stock has been 25,000 t. The TAGC was reduced
10 14,000 for 1991 and has been at that leval to 1995. The catch for 1994, even at the higher estimate of
7,500 1, is the first time since 985 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 moestiy in the second half of the year in Div. 3N. Catches for each division by
gear since 1981 (Table 4) shows the bottom frawl is the predominant gear in the fishery.

Commerclal Fishery Data

Catch and Effor

Catch and effort data from 1959 to 1891 ICNAF/NAFQ Statistical Builetins were obtained and
combined with provisional 1992-1993 NAFQ data and preliminary Canadian data for 1993-1994. !ln
addition, preliminary Russian data for 1993 were atso incorporated into this database. Previous analysis
of this database (Power MS 1994) utilized catch rate data available in Portuguese research reports from
NAFC SCS Document series for 1889-1993 from the annual Portuguese sampling program. The_se dqta
were substituted for the Portuguese data from the NAFC database because of posstble confounding with
directed effort of other target species. However, it is probably more approgriate to analyze observer data
separately and accordingly the current analysis only utitizes the NAFO database. Only t'hose data where
redfish comprised more than 50% of the total calch were selected for further analysis as these were
considered to be redfish directed. : )

The catchfeffort data were analyzed with a muitiplicative 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 (CGT), NAFO
division, month, and a category type representing the amount. of by-catch associated with each
observation, consistent with last years assessment (eg. ses Power and Atkinson, MS 1989).
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In the usual practise, catch or effort data of less than 10 units were eliminated prior to analysis.
Category types where there was legs than five samples in the database, except the year category type,
were also eliminated. However, for the analysis utifizing 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 ynwelghted ragression was run because of unknown parcentages of prorating prior to 1984. The data
were analyzed for each division separately because of different frends in the catch rate Senes in recent
years, which violates a basic assumption of the model if the data are combined.

The regressicen 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 1981 is statistically different from 1959 (within 2 s.e.}. The
standardized caftch rate series (Table 9, Fig. 2a) shows much interannual variability especially prior to
1974. There is g slight trend of increase from 1974 to 1986 followed by a decline t0 1991 except for an
intermitient increase in 1989, The caich rate increased sharply in 1992 and the 1993 data suggest a
further marginal increase although these mean values are associaled with high variability,

The regression for Div. 3N ysing effort in hours fished is significant {p <.08), 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 s.8.},
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 1976 1o one of the highest rates in the series in 1980 followed by a decling to 1986,
Catch rate increased sharply in 1987 and has since daclined to the !owest 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 five of the estimated coefficients are ditferent 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 o 1982 followed by a
decrease 10 1985. Catch rate increased again i 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 1891,
Since 1991 the rate has increased substantially and the preliminary 1993 data suggest the catch rate is
at the leve! of that experienced in the mid-1980s.

The regression utllizing effort as days fished for Div. 3N was significant (p <.05), reducing 7%
of the total variability in CPUE (Table 8). Cnly the month category type was not sigrificant. The catch rate
series has much inferannual variability associated with the mean (Table 12, Fig. 3b} particularly prior to
1980 but there is an indication of stability. From 1380 to 1985 there is a trend of decline followed by
successive increases 10 1987 and a subsequent declined to one of the lowest rates in the serles in 1893.

A standardized catch rate series utilizing effort in hours fished for the Poruguese fieet based on
logbook information (Avila de Melo et al., M3 1995) suggests stabitity in Div. 3L from 1988 to 1993. There
was no direcied efiort in Div. 3L in 1994, The data for Div. 3NO combined suggest an increase from 19891
to 1984 and a corresponding shift in fleet effort 1o Div. 3NC over the same period, It is unceriain 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
litle 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 1985)
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 malas and 31.4 om for females. Sampling of
the 1994 Div. 3N Portuguese fishery from March to June suggest malos 22 ¢m-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-duly {Savvatimsky 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 28.1 cm for males and 26.8¢ 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 schame down 1o 400 fathoms for Div. 3LN (Fig. 4).

Mean number and mean weight (kg) per standard tow show large fluciuations 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 ¢an be compared. Although it is difficult to interpret year to




- 3 -

year changes in the estimates, in general, the data suggest that trawlable biomass since 1992 is at is
lowest level (average 5,000 1) relative fo 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 1881-1994 that alsc cover to the extent of the stratification (732 m or 400 fathoms). Mean number
and welght per standard tow (Table 15-16, Fig. 5b) are considerably higher than in Div 3L but it is evident
that there is ruch 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 rends is difficult. The average rawlable
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 traw! surveys In Div. 3L indicate that from 1984 t¢ 1990 there
has been a decline in mean number and mean weight per standard tow (5ee Power and Vaskov, MS
1992). There was an increase in the 1991 estimates, The survey was not conducted in 1992. The 1293
and 1994 estimates are both near the level of the 1888-1990 estimates which are the lowest in the time
series (Fig. 6a). The trawlable biomass estimate derived from the 1894 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 1o 1991. This Is evident in both the mean number and weight per stangdard tow (Fig.
6b). The 1993 survey suggests a rather large increase relative to 1991 but this is highly influenced by the
trawling conducted in ane stratum {see Vaskov (1994), Table 2) which accounted for 70% of the biomass
but only represents about 8% of the area surveyed. There was no survey conducted in 19984 in Div. 3N,

A comparison of the Canadgian and Russian bottom traw! surveys in Div. 3L (Fig. 7a) indicate a
similar trend of decline in density estimates from 1984 to 199G and have remained at this refatively low
lavel to 1994. The situation s unclear for Div. 3N (Fig. 7b). The Russian surveys indicate relatively low
mean weight per tow from 1588-1991 with a dramatic rise in 1993 (as explained above}. The Canadian
survey results display high seasonal 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 (Bowaering et al., MS 1995). The distribution of the catches indicate a generally low occurrence
in depths greater than 750 m. Trawlable biomass gstimates derived ¢ver the three surveys ranged from
800 tin 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 1595 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
1985). 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 mede 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 refatively good pulse of recruitment picked up In the 1891 auturnn survey in the range of 12-14 cm
(1986-1987 year-classes} that could be tracked through 1o the 1994 fall survey at about 19 ¢m. 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 tength 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 sefies of
these distributions extending back to 1989 suggest that fish greater than 32 cm are much less
represanted in the siza distribution since 1991, There was a mode which occurred at 19 cm similar 1o that
of the 1994 Canadian autumnn survey but it wag 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 frawl 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

Itis not possibie 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 10 the late-1970's to mid-1880's. The situation in Div. 3N based on the Canadian surveys is unclear
because of large seasonai fluctuations, however, trawlable biomass has averaged 16,000 t since 1981
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 ingicate a deciine in frelative abundance to
historically low values in recent years for Div. 3L and indicate a decline for Div. 3N from 1984 o 1091,




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 indications of decline fram 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. Diy. 3N has
declined tfrom 1984 to 1991 but the status since then is uncertain. The Div. 3N portion contains a
recruiting compaonent of unknown abundance that may aiready be recruiting 10 some fleet sectors. Despite
this there is ne sign in the research surveys of any good yeaar-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 27,3622

1964 3,898 4,206 ' 10,261*

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 17,6607

1969 2,344 22,356 24,7507

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 17,871 120,000
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 9217 29,105° 25,000
1961 8,892 12,723 25,815° 14,000
1992 4,630 10,153 27,2830 14,000
1993 10,012 7,148 20,364-26,2445¢ 14,000
1994 379 2273 3,717-7,544>¢ 14,000
1995 14,000

*Includes catch that could not be identified by division.
*Includes 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}.
REGHESSION OF MULTIPLICATIVE NODEL
WLTIPLE Ruvvvnnnninn, 0,754
MULTIPLE R SQUARED..... 0.56%
_ ANALYSIS OF VARIAMGE
SOURCE OF SUMS OF MEAN
VARTATION DF  SQUARES SQUARES F-VALUE
INTERCEPT 1 3.347E 3.34781
REGRESSION 80 1.598E2 1,997E0 8.213
Country Gear!TC N 8.709E 2, 164E0 £.900
Honth 11 1,17561 1.068E0 4,392
Bycateh PCT 4 1.597F 3.993E0 16.421
Year W 26378 1.757€1 3.180
RESIDUALS 188 121182 2.432671
TOTAL 579 . 3,143
REGRESSION COEFFICIENTS
CATEGORY ~ CODE VARIABLE COEFFICIENT  SID. ERROR 0. 0BS.
CountrylGear|7C 3125 INTERCEPT 0.294 0.180 579
Month 1 '
Bycatch PCT g5
Year 59
(1) 2014 1 0,789 0,209 g
2128 ? 012 9,189 8
2155 3 0,080 0.225 §
1 4 0517 0.186 15
A 5 0,012 0.178 ]
3154 § 0,547 0.24 5
3155 1 0.223 0.124 27
10127 8 0.629 0.242 5
11115 ] 0.518 0.218 10
11118 i 0.425 0.225 8
1125 i 0,036 0.121 2
11126 12 0.082 0.212 1t
1 13 0,081 0.140 20
11155 14 *0.466 0.235 §
428 15 "0.367 0.191 8
1927 16 8,387 0.195 "
18127 17 0,122 0,184 2
17116 13 0,543 0.250 5
17126 13 0,745 0.224 §
17421 20 0,197 0.184 §
20014 i 1,359 0,202 i
20118 2 0.2 0,204 1"
2027 23 0,235 0,082 66
20145 2 1,191 0.353 1
20157 25 0.462 0,089 55
25126 26 0,255 0,169 13
25127 2 0.685 13

0.165

CATEGORY

(2)

(3)

t4)

21128
27126
27151
34157

1

LT s N )

1

12
55
5
75
85
§0
“H
fi2
§3
b4
85
66
67
68
69
10
Al
n
13

(L

15
76
17
T8
14

80

81
g2
8
84
85
86
81
L
8%
30
9
8

(ODE  VARIABLE COEFFICIENT  STD. fRROR MO, OBS.
% 0.096 0.087 ki
3 0,381 0.217 8
Kl 1,065 0.204 I
Kl 0,542 0,349 §
3 “0.028 0.112 4
kX 0.018 0.10% )
U 0.253 0.300 53
35 0,359 0.098 56
6 0.138 0.104 i
3 0.2 0,095 59
38 04 0.038 54
13 0.043 0.103 45
4 0. 158 0.18¢ 51
4 0,048 0.104 4§
£ 6.036 0.124 2
4 0.573 0.112 28

.M 0,599 0.088 4§
45 0,296 0.077 67
4§ "0.084 f.064 102
4 0,161 0.208 13
4 0,449 0.267 1
4 0,120 0.244 10
50 0.32% 0.253 g
51 0.583 0.346 3
52 0,452 0,295 5
53 0,007 6,221 13
54 0.308 0.224 18
55 0,108 0.270 1
5§ 0.155 0.245 7
57 0.333 0.251 8
58 0.260 0,242 12
59 0.108 0,260 §
g0 0,446 0,330 3
1 0,403 0.34 18
f2 0.064 0,266 6
83 0,066 0.175 k¥4
§4 0,157 0.181 3
6 0,350 (. 185 a
66 0.053 0.198 U
67 0,016 0.201 18
68 0.041 0.1%% 18

69 0,084 0.189 25
10 0.151 0.191 A

qil 0,002 0.207 i5
i 0,154 0.26¢ 19
13 0.187 0.186 k1
T4 0.019 0.1%6 4|
7 0,114 0.182 38
16 0.219 0.187 bA]
m 0.353 0.184 28
18 0,740 0.188 2
It 0.250 0.2% 1
80 0428 0.354 1

4]
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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

HULTIPLE R..venn

WILTIPLE R SQUARED.....

SOURCE CF
VARIATICK

INTERCEPT
REGRESSION
Country Gear TC
Honth

Bycateh PCT
Year

RESIOUALS
TOTAL

CATEGORY

Country,Gear 1
¥onth

Bycatch PCT
Year

{1)

(2)

ANALYSIS QF VARIANCE

DF

—-—

1

68
1
1

4
3%

32
41

328
i

%

59
AL
AL
31ed
427
4157
1115
14127
16127
1126
20114
20116
et
20156
20157
25128
127
2M25
34421
1

G.748
0,556
SUKS OF KEAN
SQUARES SQUARES F-VALUE
4.504E1 4,584(1
1.042E2 1.533E0 §.861
2.90481 - 1,61380 1,08
2.343E0 2.130E1 0,853 (NS)
1. 4341 3.585E0 16.048
2.918t1 8,338E 3,733
831081 2. 2047
2.333E2
REGRESSION COEFFICTERTS
CODE  VARIABLE COEFFICIENT -STD, ERROR  NO. OBS.
INTERCEPT .11 0.165 41
1 0.314 0.173 11
2 “0.064 0.142 59
3 0.05t 0.226 §
4 0.424 0,165 18
5 0.657 0.152 R
§ “G.468 0.21% 5
1 0.487 0.265 5
8 .46 0.241 5
g {.065 0.268 5
10 .452 0.2% 8
1 . 064 0.2 ]
12 0.543 0.121 80
13 0.075 0.234 © B
t4 0.730 0.131 6
15 0,432 0.185 17
18 0,880 0.151 -4
17 G.368 0.234 1
18 1.5 - 0,256 13
13 0.017 010 %
i 0.001 0.18 3
il 70,064 0.112 3
& 0,123 0.128 pL
a 0,000 0.18 )
1) 0.078 0.106 3
2 £.034 0.093 E1]
2% "0.045 0.093

D 0o N O e G D

CATEGORY

(3

10
Bl
12
55
85
75
85
§0
i1

8 -

83
B4
65
66
67
g8
69
10
il
n
13
i)
15
76
n
18
i
80
81
82
83
4
g5
86
87
&
8
50
81
92
K]

CODE  VARIABLE COEFFICIENT  STD. ERROR  NO. 0BS.
a1 0.154 6.10% 3
28 0.100 0.114 3
p .21 0.125 a3
kil “0.585 0.10% 3
3 "0.570 0.088 8
3 0,397 0.083 55
3 0.181 0.078 b4

L 0.243 0.254 5
ki 0.1%5 0.200 1
KL 0,285 0.180 1%
ki 0.173 0.221 8
3 0154 0.232 8
kL 0.425 0,239 T
8 0,514 0.178 17
4 0.43 0.276 g
42 0,332 0.286 4
43 0.085 0,211 §
U 0.103 0.215 8
45 0.022 0.306 3
4 0.128 0.19% 10
a 0.258 0.231 §
4 0.516 0.234 1
43 0.346 0.4 ]
50 0.7 0.207 §
51 0.074 0.242 §
52 0,02 0.217 §
53 0.116 0.174 17
54 0.414 0.175 16
55 0.262 0.183 1
56 0.318 0.173 11
51 0.160 0,161 1§
58 0197 0,189 14
5% 0,212 0.188 1§
60 0.201 0.157 12
&1 0.224 0157 3
f2 0,036 0,172 (L
83 0,261 0.178 4
b4 0,662 0.185 13
85 ¢.617 0.187 4
g6 0.5713 0.224 10
67 0.798 0.251 14
68 .89 0.537 1

94
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Table 7. ANOVA tesults 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

WULTIPLE R oo
HULTIPLE R SQUARED

SOURCE OF
VARIATION

——————————

INTERCEPT

REGRESSION
Country,Gear ) 1C
Honth

Bycatch PCT
Year

RESIDUALS
T07AL

CATEGORY
Country,Gear;7C
Kanth

Bycatch PCT
Year

{1)

-----

ANALYSIS OF VARIANCE

OF

f

75
28
1

4
U

350
428

3125
7

9

59
14
2128
2155
HH
3124
3155
10125
10126
LAREL)
11125
1126
11121
11155
14126
16127
17126
et
0144
20116
20121

. 20145

20157
M
27125

0.781
0,610
SUMS OF MEAN
SQUARES SQUARES F-VALUE
2.865¢3 2.865E3
1,055€2 1.407€0 .32
5,086E+ 1,960£0 10,187
3,312E0 3.01E1 1,565 (NS)
7.341E0 1,835E0 9,538
2,055 8, 043E71 3141
8. 7341 1,924€71
3.038E3
REGRESSION COEFFICIENTS
CODE - VARIABLE COEFFICIENT  STD. ERROR  NO. 0BS.
INTERCEPT 2,989 0.176 426
1 0,881 0.215 7
2 0,259 0.197 1
3 0,261 0.225 5
4 0,820 0,195 1
5 0.332 0,181 1
§ 0.284 0.128 H
7 0.083 0.207 8
8 0,045 0.182 "
9 0,547 0.21% 8
10 "0.17¢ 0.122 18
1 “0.17¢ 0.248 10
12 0,355 0.148 15
13 0,898 0,21 5
1 0,483 0.188 T
15 0,208 g7 24
16 0,224 0.12% 2
17 0.543 0.222 5
18 1,810 0.221 8
1§ 0,852 0.223 g
2% 0.256 0.112 “
i 0.871 0.517 it
22 0,617 0.102 %
23 0.656 0,213 B
% 0.139 0,104 2
% 0.478 0.224 5

st

CATEGORY

(3)

(4)

CODE  VARIABLE  COEFFICIENT . ERROR  NO. OBS.
% 0.359 0.314 5
21 T3 0,11 2
28 0,321 8,122 a3
ki .07 0.106 k|
30 g.001 0.107 i
kil "0.062 g.120 2
a 0.120 0.100 Ll
Kk} °0.082 g.101 e
3 0103 0.103 kY]
35 0447 0.102 d
36 0,165 0.10 3
31 "0.181 617 2%
38 0472 0.112 25
38 0.470 0.085 kL
40 0.324 0,078 83
4 0.0 0.069 &
1 0.047 0.188 13
4 0.083 0.1%4 %
U 0.04 0.214 10
4 0.308 0.247 6
46 0477 0.308 3
i 0,061 0.284 4
4 0.3 0.213 12
43 0.140 0.238 12
% 0.085 0.256 B
51 0,113 0.247 5
52 0,650 0.30% 3
53 0.079 0.31 3
54 0,808 0.268 )
55 0.047 ¢.338 4
58 0.812 0.501 13
57 0.376 0.303 3
58 0110 0.181 25
59 0.148 0.168 i
80 “0.560 0.173 18
81 0.2 0.202 12
62 0.122 0.207 1
X} 0.038 0.200 3
64 0.102 0.198 1%
g5 0,082 0,184 13
86 0.178 p.221 8
67 T2 0.204 12
68 0.023 0.180 a
] 0,090 0,183 U
i "0.228 0,179 28
Il 0,047 0.206 12
12 0.487 0.194 18
13 0,935 0.181 14
14 0.151 0.248 é
7 0.14 0.389 §
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Table 8. ANOVA results and vegression cocfficients from a multiplicative
mode} utilized to derive a standardized catch rate series for redtiish in
Div. 3N. Effort is measured in days fished (1993 based on preliminary
data). C
REGRESSION OF WULTIPLICATIVE MODEL CATEGORY ~ CODE  VARIABLE COEFFICIENT  STD. ERROR KO, OBS.
WULTIPLE Roivnvnnvnans, o8y e ———
MULTIPLE R SQUARED...., 0.568 15 26 0.126 0.084 4
85 i 0.058 0.083 7]
ANALYSIS OF VARIANCE 4 60 28 0.829 0.169 12
SOURCE OF SUMS OF NEAN §t e 0.147 0.146 &
VARIATION OF  SQUARES SQUARES F-YALUE g2 30 0.232 0.187 12
--------- - ——— X 3 0.012 4.150 18
: 64 32 0.028 0.172 12
INTERCEPT 1 2,978 2,957E3 85 kK] 0.154 0.239 5
68 34 0.391 0.226 §
REGRESSION 80 1,276F2 212780 10.817 L) 3 0.198 0.317 3
Country,Gear|TC 12 1.301E §.AGED 31.198 69 3 0,418 0.238 1
#onth 11 1.536E0 1,396E™1 0.714 (N5) 1t kY 0.4%5 0.238 T
Bycatch PCT 4 4.38E0 1.098E0 5811 il 38 0.344 0.29% 3
. Year 13 2,503 7.584E71 3.878 12 1 0.454 0.212 g
[t 40 0,278 0.360 ¢
RESIDUALS 325 6.355E1 1.955E71 14 4 °t. 460 0.481 1
TOTAL 386 3.148E3 : 75 LY 0.541 0.263 5
% LX) 0,073 0.218 1
REGRESSION COEFFICIENTS I 13 0.381 0.288 ]
18 45 0.078 . 0.265 §
CATEGORY ~ CODE VARIABLE OOEFFICIENT  STD. ERROR  NO. OBS. 13 i . 0,493 0.214 9
o m—— —- ; g - 4 0.591 0.211 0
Country Gear 1 7C 3125 INTERCEPT 2,286 - 0,228 386 a1 4 0.352 0.216 11
Nonth T 82 49 0.3%4 0.199 15
Bycatch PCT % X 5 0.383 0.207 13
Year 58 8 51 0.085 0,228 5
1) 2114 1 0,190 0.222 13 45 52 0.312 0.187 18
KENT 2 0.008 0.1% 46 86 53 0.081 0.223 10
a2 3 0.088 0.225 15 87 hd 0.448 0.184 [T
4157 4 0.608 6.220 28 88 55 0.16¢ 0.183 L]
7126 5 0.340 0.225 25 8 56 0.144 0.206 20
20114 § 11,43 0.289 § 90 b7 0,341 0.233 ]
Figky) 7 0.504 0.192 15 9 58 "0.093 0.215 1
20157 § 0.763 0.203 50 92 59 0,228 0.243 10
2114 § 1,249 0.209 80 , K] 50 0,448 0.218 10
25126 10 0.134 0.238 11
25127 hl 0.673 0.2t8 41
347 12 1,392 g.307 10
1) 1 13 -0, 168 0,14 3
2 14 0.078 0.113 3
I 15 0.120 0.115 K}
4 16 0.016 0.122 YA
5 17 D.265 0.11% 26
B 18 0,072 0.1 29
8 19 “0.062 0.097 4
9 20 “0.060 0.100 42
10 2 "0.023 0.114 28
3! 22 70,020 g.118 i
12 -8 0.3 0.118 2
{3 % 24 0,376 0.098 B

8 25 0,346 0.094 a



13 -

€I12°0 NV GIWHOISNVILE HHL 304 "A"O FOWHIAV €61'0 NVAN (IWNOASNVELTY THL 04 "A'D TOVMAAVY

b . 9%+ 0 Lz 0.k i X
%6 e L2z’ 0 o9y IBLE70 18bL 661 gbsh 71001 LOL"O 1022 8801°0  BIZL'0  E661
PITET SHIL P10 SYS'0 9790°0  bL89O. €661 ; ot : .
: . . ) ) STHe 0cob TLE'0 6061 §8¢0°0  Tvbs 0 Z661
pLLbT £STOT 1§10 1890  Z6Y0'0  $Z9t°0. 7661 ) : ) :
) . ) . STHZ1 7688 001°0 9170 S6T0°0  SSvb 0. 1661
LOZ6T £ZLT1 €21°0 2990  §HE0°0  $905°0. 1661 . . ) )
. . . . pLLOT €1LLl €ET°0  950°1 6ST0°0  P6S0°0. 0661
9¢6LT Z6€1T Y170 PE9'0  9Z€0'0  90SS°0. 0661 . X ) .
i ) ) ) 62901 L4861 $9z°0  L98'T £020°0  8Z1S°0 6861
5951 708¢1 9910 8460 11€0°0  ZOS1'O. 6861 . ) ) )
: ) . . £L561 £L975¢T €91°0  THE'E 6¥10°0  86L1°0  §861
CTIPT 6669 881°0 6T1°1 (82070 667070 8861 . X ) .
) ) . . ibeZT  TiTee  8OT'O TES T 9810°0  YEIE'0 L8617
S006T  618bb  LEL'O Srs°1 8€70°0  ISEE0 86T . i . )
: ) : . L8IST £C8LT €770 €681 6v10°0  pI6b'0 9861
yz691 ZL6HT §61°0 £00° 1 ¥8E0°0  $680°0. 9861 . . A .
) ) i . ’ 1012 LLSE $$2°0  O0SL'T . 8610°0  Libt'0  S86I
89691 08891 6L1°0 $66°0  67€0°0  LOOT'O.  S86T . . i .
. ) . . 08T 9697 62270 Sev 1 LEZO'0 61620  ¥861
po6TT $90Z1 881°0 800" 1 €660°0  6$80°0. S8l . : X .
. ) ) ) 956t 1598 9€T0 LbL'1 9810°0  ES#P'0 €861
8oL 06011 §52°0 Eop° T LI€0°0  LOLZ'C €861 ) X ) e
) ) . . vigH 0L8L 907°0  S€9°T 0910°0  8LL6°0 7861
£L08 LLOET - LLT'O 46971 0,200 L8260 T86] : : : .
. . ) ) 1209 LOVE £7z'0 2951 9070°0  Lv€e 0 1861
8676 1851 £L2°0 009°1 §620°0  STLETO 186! : : ) .
) ) . : o8T L9Eb 0Tz°0  +78°1 0TZ0°0  £01¢°0 0861
7929 £9971 61£°0 7981 8620°0  8bZS'0 0861 o . . .
) ) . ) ; lese 8¢S £€7°0 185° 1 6120°0  ELbE°Q 6LET
1219 £3t8 612°0 98€" 1 ZS20°0 697270 6.6 . . . . .
) . ) k , 1966 81¢9 LE1°0 650°1 6910°0  19S0°0-  BL6I
96L¥ SZLS 097°0 p61"1 C8P0°0  S630°0  8L61 . . . .
. X . : > 6Lt0T ZShel gor'0  #82°1 £210°0  99E1°0  LL6
81LC $90€ 99Z°0 T ZLS0°0 995070  Li61 . i . X
. . : : 65€11 1L681 c81°0  90b°1 $L10°0  LL72°0  9L6]
S0bY TbSh 1270 1601 GEPO'0  6660°0-  9.61 i . ) . .
) . : o 8¢+ 8E8€e SSE°0 SLST 1750°0  TRGE'0  SLET
.18 £60bT $0t°0 LI 8950°0  0LSP'0 - SL6I . . ) :
. ) ) ) , 65811 6THTT 662°0.  £96°0 SI01°0  L8OT'0.  bLBT
PEES L9801 99%°0 LE0'T  9£S0°0  S979°0  +.61 : : . .
. i . . _ 2607 60LY L69°0  15T°T S00E°0  86£L°0 €61
Y6081 88587 LEC'O 08¢" 1 SO0°0  L89E°0 €61 : . . . ;
. ) . X \ cgsl 560E $8€°0 Tv9' 1 990°'0  $TOP'C  Ti6!
25581 8€8ST  SLT'O £66°1 L6E0°0  T6€C'0  T.61 : : . :
. ) . ) ; 6225 £$00T 0l+°0 1261 LOV0'0  THSs o TL6T
15661 olcbz 99670 817" 1 1$60°0  sZe1°0 1.6l . . . .
: ) ) . : 00§ 6201 6Lb'0 LSO L5500 €L79°C  0L6T
$o86 656€T 68270 pSe"T POPO 0 bPIZ'0 0.6l : . . :
. ) : ) geeT ez s8¢0 9zL'l 80S0°0  §6¥b°0 6961
54991 9gezz 98770 £rE"T }OPO'0  Z90Z°0 6961 , . . . )
: . ) ) Lobl 8L€T 6LE°0 b9l SPSO'0  $ZOV'0  896L
16011 coTsT  9TZ°0  998'0 - Z0LO'O  602ZZ°0. 8961 . ) ) .
o . . ) S6LE 892 €8€°0  ST0°T £9€0°0 61090  L967
80501 $0561 $8%°0 968" 1 90L0°0 614570  L961 . ) X i
: ) . : oz9% 1769 762°0  86b°1 88€0°0  bI0E'0 9961
0L8b L¥00T L7670 £90°C £520°0  6479°0 9961 : . ) .
. ) ) ) ¥1Z8 ZLL81 1$9°0 82T 8180°0  (SbL0  S96T
1652 699 75670 $SB'1 1190°0  +9¢5°0  S961 64 ) . :
. ) : i 50T 868 L¥8°0 1662 8ZIT'0  $988°0 961
8962 90Z# €EC°0 LTbT §950°0  6¥97°0 961 : i ) .
. . o : €00 1618 [SP°0  9v0°T 1850°0  p£Z9'0  £961
5168 9061 9TE°0 8¥b' T 81S0°0 ' 6€8T°0 €961 : . . .
) ) : . 180T STwe BLETO 5991 9250°0  bbIp 0 96T
ogoTT 60081 - EOE°0 £€o 1 0SE0°0  6S6€°0 2961 : ) ) .
) . . . £€9¢ 6vES 605°0  S6Z°C  #S90°0.  OEbL'0 1961
2866 9781 LOE" 0 §8p°1 LEPO'0  SSOE'0 1961 ) ) ) )
) ) . . 9zLS $1001 0cc 0 6bLT1 29€0°0 - +55p°0 0961
ppLOT L¥S91 26¢°0 oS T 0690°0  PFSET0 0961 . o0l e o 00 trero oo
66¥8 gLp01 70Z°0 ££2°1 7iZ0°0 olirto  essl W8T LOI¥E 992" 16b” yzeo 0¥6Z 6561
0d 0, g NVEW ‘38 NVEW MVEA
30433 HDIVD a's NVEW o' NVEH AVaA - Luoddt o wmmmommzqmamm mmommzamp NT
CEWIOISNVHETE FRIOISNVEL NT

J1Vd HOLVD q4121addd ALvd HOLVD qRLOIAHd
*110jJ5 jO SINS®SW ® ¥ paySIJ SInoy SUTZI[TIN [apou 2AT3@0[[dT3[nd

*1I0JJ3 JO 21INSESW ® S¥ PAYSI] SInoy FUIZIfIIN [opom SATIROTIAII[nm ® WOLJ USIIpAI " ‘AlQ JOj SOIIAS 5IBI YD1EO DPIZIPIEPUELS 6 9(qul

¥ WOIJ UYStypsd NE "ALQ IO} S91I55 ajwl Ud3Bd pozIpIlepuels -0l S[qel



14 =

€1Z°0 *NVIN JDWEOASNYELIAY JHL 404 "AD FOVHHEAV
CT9T0 INVAW JIWJOASNVALIY THL ¥0d “A'D FOVHAV

Ly 71001 815°8 ¥$9 €T OTPI'0  E6ZI°C  £661
0801 8HTL 146°1 8199 LZ60°0 18c8°1 €661 £5T peESt £el v TIE€"8T LESOT0 08E8'€ 2661
PATA £S101 8272 66C°8 80.0°0  6650°T  Z661 801 7688 €8T" 1 £8Y°8 1€20°0  T€S0°Z 1661
9zel £2LZ1 7€e°2 €656 L090°0  PEST'T 1661 Teel ETLLT 6v6°1 867°€1  91Z0°0  0T0S'T 0661
091 TEETT 0£8°1 £80° L 9890°0  0S68°T 0661 £96 L1861 81¢°€ 665°0Z 29700  BI¥6'T 6861
PETT Z08ET 088°2 €L1°Z1  $.60°0  OOEH'T 6861 (4431 1979% €97°T VST LT 0LT0°0  109L°T 8861
6912 6669C 818°C 0571 $TS0°0  0OSP'T 8861 LTiT ZITre L£9°C €18°61  8.10°0  8868°T  LB6I
1.2 618t  809°€ 67S°9T  LBFO'O0  SIEL'T  LBEI £571 €EVLT seL T 907°Z¢  Z6I0°0  SIT0°E 9861
9rcT ZLEPT vL8'T 08€°TT  L§90°0  /99€°T 9861 % LL9E LIS"E 6T% 91 L€20°0  SvIL'T 5861
8127 08891 06L°T STLL 0S60°0  6EL6°T  §86I 0st 269t EST°€ §86°L1  TEE0'0  1608°C  ¥861
2801 §90Z1 €6L°T 190°11  $590°0  SOWE'Z  +361 c9¢ 1598 08t° € 90L°E€T  L1T0°0  T080°E  EBGI
194 06011 +8EE PLETFT  €6S0°0  6809°Z  E£861 8z¢ 0L8L 987°¢C LLB'EC  68I0'0  T060°€ 86T
976 LLOET 16Z2°¢ CLL™PIT 60S0°0 £029°2 8671 (45 4 LOPE 102°€ SeL 0T 6ET0°Q T0s6°¢ 1861
¥66 ELBYI 6+9°¢ 996" 1 71900  £8€9°F 1861 6Z% L9EY LZ1°E 860°61 TLZ0°0 L998°T 0861
£19 £9911 gES # g810°6T ¥850°0 99/8°T 0861 jiAy +BSS LT8°T 110°LT 6L20°0 ¥isL ¢ 6L61
88P £8+8 195°¢ LLE'LT  8TPO'0  SBLL'T  BLET 11¢ 81€9 £5L°1 b9e°Ccl  TOTO'O  SBTY'T  8i6I
018 $ZLS LET'E Z€Z°11  +980°0  O¥9€°Z  BL6I 0ZL ZSPel 009°Z  L.9°8T  S6I0°0  90¥B'Z L6l
£07 #90€ 609" ¥ CZI°ST  1L60°0  0L99°C7  Li6l vZ8 10661 €TL°T Z6€°'61  6610°0  EBL8'T  9L61
$ov 1St 80v'2 CLL'G $790°0  1E12°CT  9L6I 99¢ 8€8¢ 866°€ LZY YL L6LO"O  9TI9°T  §L6T
2L CEOPT Zrb's ZCL'8T  Li80°0. TLILB'T  SLEl : 9¢EL 6IH1T ZS0°t 845°8 8CST°0  Y9LI'T  vi6l
8L8% L9801 0v0° 1 822°T ZSKT'0  65T8°0  bLi6T 812 60LY 6ET° L ¥8§°IC  06T1°0  ZEEO'€  €L6]
SPIC 88682 - 6l6°F *  LTE'ET 09410 64952 €L61 692 $60¢ vL6°C agpb° 11 269070 £6LE°T L6l
9551 BEBST $T6°¢ 509791 €L80°0  #OPL'T 76l LEl " EPO0T LS8"L 181722 9PET’O 1L90°¢€ 1,61
9.91 01EHT v79° b 00S'PT  8901°0  1OE9°7  TL6l $6 6201 85£°¢€ 66801  €001'0  8BEE'T  OL6I
08L 65EET 859 pCULT  99.0°0  608L°T  OL6T ¥l $rET 09¥'¥ 94681 L950°0  ISL8°T 6961
4t4s 95672 £97' 4 628°ST  1SL0°0  $10.°T 6961 £zt 8LET 79€" ¥ 0LE°6T  6150°0  €€68°CT 8961
¥OTT £9z51 065°¢€ 8L9°T1  £€80°0  9E€8¥'T 8961 £1¢ P89L 0sb"S 9€s°¥T  5060°C  06TI'E  L96I
P10 L+00T 009°¢ 609°ST  §#S0°0 14497 9961 16€ LE69 LLY'E SIL L1 TEEO'O  9L6L'C 9961
88€ v69Y LES"E g01°ZT  6880°0  bOVF'C  S96I Ts6 TLLBT 8L8°S 6TL 61 1€80°0  TLTE'T  S961
06€ 90z o9z $6L°0T  €190°0  1ZI€°Z 961 911 868¢ STI'OT  EO09°EE  L¥60°0  9§9%°€  t961
LETT 90621 68€°7 LEP 0T LESO'0  ZHLT'T  E96L v3Z 1618 8L0°L €48 87 8190°0  $962°C €961
9s¢t 60081 6L1°¢€ £gz ¢l 88S0°0 6L15°Z 7967 ST STHE 66L" Y 01e°2T TLy0'0 €TEO€ 7961
1171 9Z8¥1 OPL T ¥$T°TT SIS0°0  BIEF'T 1961 £¢e 6vE8 099" % €ISEC  00b0°0  1EBO'E 1961
989 LbSol or8°s 971" ¥C z090°0 $CIT € 0961 St STO0T 66T ¥ €6 T 1.€0°0 £EE0° € 0961
166 81401 29€° 2 pLS°0T  O150°0  0987°7 6961 861 LOT#E L9L"€ 1€$°1Z  OIE0°0  9886°C 6661
LH0d4d  HOLYD -4'8 NVEN ‘4's NVEN AVHA INOAAT  HOLVO a1 NVIN ‘a8 NVAN AYHA

ATNICISNVILTHE WIOISNVIL N1 IWNIOISNVELTE WACISNYEL NT

Alva HOLVD Qalolidid FLvd HOLYD (410Id3idd
*1I0j]5 JO aInswsm ¥ Se payst) sAep JUIZI[IIn [IpOW 3ALIEOT[dI3[nd

‘3I0IIS JO 2Inswoll v s8 pOYSI] SABp SUIZI[I1n [Spow dAallwdIdrifnm
; ® WoXJ YSTIPaT ¢ "ATd JI0] $ITISS 21RI UYo1w0 pazlipIepurls "[1 3[qel

¥ WOIJ USIJPAI NE "ATQ J0j S51I9S 331wl 1018 PIZIPIEpuwis 7T 3[qel



‘$198 Om) 1Se3] 1B M EIRIIS I50U) I0] URIUI JO [BAIIUL 3DUIPLUOT),

) GOI %
£'861 LI¥e 6'SLI 6Pl 8Ly €LY €S 8917 9'$87 ¥3aIE POAIAINS JO AOUEPUNQY
ceR S 801 L I6¥1- LY V6L T'e6- 96E1- €011 T'sF {ID %56} 19m07]

. (19s 1 yum BYEDS “[ouT)
6°L81 8987 L780T LyLl $'L9C [y 54 §v9 £'LST £ 6VE . (vare 4q) weow pIYBLOM
£06T T'59% 1'6061 7708 $°8LOT 1089 #'99Z TS bese {10 % $6) Taddn)

- - - - - - - - - 651 PI6-ZEL  8FL
- - - - . - - - - 8PE PI6-7EL  ShL
- - - - . - - - - . - €22 PI6TEL  THL
- - - - - - - - - L PI6TEL  LEL
(205 LE (D00 L¥E (2009768 (D00918 (D05 001 ()05 96¥ {00562 (£)ee 66t @00 SETT oL1 1€L-08S  OEL
(D00 6E (@00 3t (D0S 11 {D00'91¥ (D00 06 (@Do0'es (200" $01 (D00 ¥S (T)os s8 {54 1€L-086  TEL
(@00 0v¢ (0016 (D0099¢ (2)05 5871 (€)oo LS (Tos 0oL (D00 9sLT (©)Ly5ES (Dossevl  8TT  TEL0SS  HEL
(0)00°TTT (20592 (Dos zes - (noe L1 (D00'v8 (D00'611 (€)ee 0Lz (2)0s €91 SLT 1€4-0S§  9%L
(DS 0TLT (D007 1£T1 @)0s+T (o0 90¥E - (TH0O' 8t {200 0501 {Do0"LL (£)00°88% - 981 C6VS-L9E  6TL
{200°Z0S (2)00'L52 (D00°e9 {€)L9°08 @00 Lsz (T00'9L1 (Do sZ¢ (£)00" LSY (D00 98¢ 91z 6¥S-L9¢  TEL
| {£)00°LTL (30576691 (OIS LPTT (£)Lo1Tel - ()00°08F (@osozrl ~ {i9ck (€)L9700e1 (D00°L18 89+ 6PS-L9C  EEL
" (00°ZET {00782 (Dos'Ts Qosm (€)Ee €L {D00'89L {D00'6¢ (£)L9 Ts¥ (Q)os 018 T 6bS-L9€  SEL
rt (2205 86€1 {Dos 1€1 (200 01 @00y - (Doo'1182 (T)0s 9¢8 (€¥ee LT (£)00°818 - Sl 99€-SLT  I6%
I {D00'8L (200" L6E (D00 0T (£)00'91 (2)00°s61 (D)0S ¥o¥ (@D0s ¥ {£)EC 9TeT (D0s ovl 19¢ 99E-6LT  88€
{(h)00'879 (e L0811 (eIl (P)00°Z01 (£)00°8L9% {€)L9°8PL] ©)L9ET (©)o¥' 568 {200 7ES 8IL 99¢-GLT  L8E
(205" 18¢ (205078 @os+1 - (@D0SY (D05 6LEY (D05 976 (D00 $T ()00 0pT (2)00°60LT vee 99€-64T  89¢
(Sor'¥8 (£xE16 (D00 0z (F)oo o1 (9)EE €9 (©)cc oL @D00'LT (#)sL 921 (2007907 $98 99€-6LT  9bE
e1re Werze  (G)Te (e @Wos Lg ()09 9y 001 (r)SL'96 (2)os"89 (4341 99€-§LT  SVE
(Vs z1 (2)00°0 (D000 @000 (T}s 0 (Tos'1 (D00t (20061 " (@Dooo 782 PLT-FRT  16€
(Sov L MSL'T (€070 ooy 9L9°12 (€)oo'v {20567 (100°0 (€)xco 1z8 PLT-¥#8T  68E
($)09°0 (30961 (oro - (000 (erez Po0'11 ooz (20511 {€)L9°ST1 £86 PLT-8T  9BE
{(9)00°0 9L10 €)Xz 0 (000 (L)ev o0 (PsLel (ST o (D001 {£)00°0 196 PLTP81  69€
(ezz Lt (Q0r° L1 @1 (S)o0'0 (tn16°et1 L9ty (9)€8°'6 @5 €1 (€00 L61 v6el PLT-PB1  99E
{0070 {(£)00°0 (§)ov 0 (€000 (9)}0'c #)96°¢ &ooo (@000 (€)L9 1€ £86 PLTPBL  LPE
(ee-L€ "L'A) (PE-Z€ L'V (0687 'L'M) (bz-ZZ "L'm) (B191 L'} (¢ VO 9t 'v'D) €7 vl (z1 vo) (uuwbs) (w)  wneng
#0-5861 £0-6861 70861 10-6861 $861 1861 0861 6L61 8L61 eIy s8uel ipdaQg
81 AON-6 120 ST 8nv-L7 [0 97 KeN-£1 1y 11 q2d-01 uef ¢ dos-67 Inf 9z dag-g1 dog ¢l 4ABN-8 4B (1 dog-p dog 6T Sny-91 Sny
\ ‘ .
/ FATAIIN dHALIV = NV

‘NVATTAWAL ATIITIM = "L'M ‘VOILNVILV SNAVO = 'V'D 'SI9Y0eIq Ul )3 [njssaoons Jo Jaquny “elens pajduresun juasaidar (-) sayse(y
‘pordures arom (SWoYIe] Q07) W 99¢ UEY) I23EaIT BIRI)S aIaym "€ "Al(] Ul SAQAINS URIPEUE,) SNOLIBA WOIJ M0) piepuels Jad roquunu uedjy €1 9[qel




*§13% OM} ISES] IE YIIA BIRNS ISOY] JOf UBDUI JO [BAIAIUT 3DUIPLUCD),

(01 X)

9'6z - g9 g5t L'8€ 9'1¢1 98 9'9¢ $811 ealE POASAINS JO 23UEPUNGY

T 8'8¢ 6 1L €12 9% £'s 85T L'v6T- (I3 %56) 1BMOT

(13s 1 a2 [oul)

¥'0c 6'9L LSt 6'Sy 7961 6'EE 6'6v PoFT (eare Ag) ueowr palydrom

€8¢ 6'F6 €T T'€9 87697 <29 €99 - - 099y (1D %56} 19ddn,
- - oo- - - - - _ - 651 YI6-CEL shL
- - - - - - - - 8¥¢ P16-TEL ShL
- - A - - - - - - £77 t16-T6L €73
- - - . - - - - - et +16-TEL LEL
(20§ 8PE (©eezTT (TO0'8LT Mooty - TS Est (Z)0s 601 - {Nog-zz81 0LI 1€L-085 0t
(2)00°6€ (€)L9'96 (@)oo o0t - (00061 (et 68 (2)00°89 , - ADOO #6591 1£2 1€L-05S TeL
{0091 ©)L9°65 @09'182 {Dooty (Y09 1LT @6l - - (D00 15¥ 877 1€L-056 veL
(20015 €197l - (D00 182 905 €6 (D)os 80T @WL'vT - SLI 1€L-085 9¢L
| (€)00°Z#1 (2)00'06T Q0061 @oc90z - {(Lev8Te (D0s" 90T @QTT 1601 (2)00°0697 981 6¥$-L9E 6ZL
@ (£)00'1¥ ()00 ¥¥Z @os 'Lz - @os'sLz (9eg991 (D00°39 (1)os 0zz (D00"csT 91z 6V5-L9E €L
| (€)oo ove (007119 (D00 91 (T)091Z (6)L8°06F @D00'TL - (DL0° TSP 89t 6¥5-£9E £EL
(eeeszi (€)28°901 - (1)00°s61 (9157209 (2)00°€TT (Z)os €8T - e 6PS-L9E SEL
€)Lo v (€)19°0s€ (T08°T (D006 (6)95 9¥1 (D00'¥ (2)05°65¢ (€)L9°6 Sl 99£-SLT 76€
{eeet1 (e)eeos €¥es'€1 (D009 - (L9wesl (Dy0oe1 - (©)L9°s1 19¢ 99¢-SLT 88€
(8)ooeT (S)or" 681 (£)oo sv (€£)L9'68 onoL L6t ©oosct - (D009 oozt - 8IL 99€-GL7 L8t
Lrie {p)sL sop : - D0s'LS (LS 8TLT (D00 1T D06 vz 1ooL . 493 99¢-CLT 89¢
(s1)og'9 ()00 0¢ - (€)o0°L9 (£)99° L+ ©)L9'¢1 ©X1°7Z sty $98 99¢-S1T ort
sz o - {osv (€90 (001 9)ee'91 {00 (#)39°9 ()ee’1 A8 99¢-SLT - Sve
{€)00'0 {€)L9°¢ (€)oo o (D000 (€001 (Dos 0 - (Doosr (€000 [4:T4 PLT-V8IT 16€
(€)oo 0 (o (©)9'1 {€)o0'1 {£)xe's ©000 eTe os1 178 tLT-¥81 68¢
(€000 (€200'1 )90 00z (VAT:vAR¢ )0s's 0Ty {0980 £%6 vLZ-P81 98¢
(6)95°0 (X059 (2000 #)000 Hosz - wooo EWT ¥ (€)00°0 196 PLZ-18] 69¢
{1D61°0 {£)c o - (9000 #0006 {S)oo'1 (ros¢ @051 P6ET VLT VBT 99¢
{00°0 ©o0co0 - @szo @000 e6'1 {roso (r)ooo (051 £86 PLT-RI L¥E

SIT-#1T L' (601 "L'A) (L-901 "1L'M) (101 "'L'm) (86 L' (06 "L' M) (TL 'N'VY) by L'm)  (uruwbs) () umieng

0-1661 £0-1661 01661 PO-0661 £0-0661 10-0661 #0986l 10-9861 BIIY 28uer mdag

T39A-01 AN 11 8ny-p 3ny 67 ABW-11 AN 81 AON-81 190 61 #ny- Sny CTUB-L] VB[  (f AON-E] AON LT 9J-TT wef

(‘pauo)) €1 2qe,




‘5135 OM] 1SBI] 1B [IM BIRLS 950U 0] TR JO [RAISIUI 2AUIPLUOL),

(01 %)

1'81 €5 011 1z L1 182 'l PAIE PAASAIMS JO IIUBPUNGY

9t 87 <1 $'6 5'58- 291 A {10 %56) 19m0]

(198 | s wEDS [oul)

1T 6S T'el 96T 791 €€ L91 (eore 4q) weawW PAIYSIBM

£6E 8'8 §9'vT 9'1p 6°LIT 8'6Y 9°8¢ (1D %56 J2ddn
- (D001 - - - - - 651 Yi6-TEL StL
- {2050 - - - - - 8ve P16-TEL SYL
- (Qos'1 - - - - - €27 $16-TEL 573
- (@Dog's - - . - - Lz Y16-Z€L LEL
©ECH11 {D00°5E (©)00°zeE (e o (D00 6+ : (20569 - (DOS eIl oLl 1£L-08S ot
(€)Lo 86 , {D00°€S (D00'81 (€)L9°E6 - Qoo 10t . (205861 . (DS $12Z 1§34 1€L-0SS EL
(E)L8 v (D8e €y (Dos oL (€)L9°07 {29061 Q00801 (D00°0r1 87T - 1£L-0€€ VEL
(Dev'st (D00 €T (£)LY T €911 (D0s 0 (Dos s¥ (Dos 09 SLI 1EL-0SS 9¢L
~ (6)L9°008 : (T)0s°81 (€)oTLl (©)ee 012 {(D0s" 1€ (205967 (D05 65 931 6¥S-L9E 67L
— (£)0g's€ (D007 1F (€)L9'12 (€)00°0L1 {0092 (£)00°50T (D009 917 6v5-L9€ €L
(668°0F (D0s°0T (€)L9°81 (€)L9'S1Z {€)L9°0T ©)00'012 (D00€s 891 6¥5-L9E £EL
anoz 11 (D00 ¥E (€00 1€ (€)o's¢ - (Dos'v1 (£)ezze (D059, (A% 6¥S-L9E SEL
€£)od (D000 {€)Lo Y . (€£)o0"1Z (D0s'1 ©)¢c¢ (Dos°¢ 941 99¢-6LT 76€
(L)9g°7 {000 (€)L99 €011 @051 (€000 @00t 19¢ 99¢-SLT 88¢
(8)ZTE (€)00"1 (£)ee'T ©)¢e1s . (€)L0'9 (£)o0 01 (£)00°8 81L 99€-SLT L8E
Znoso {D05°€ {8)€9°'s (£300°ST - (Dose (o1)0ZT'81 ()00t vee 99E-SLT 89¢
w6z 0 {0e8'1 (1meo's {€)e's Comste FDF9T S ¢ 1M 98 - 99E-5LT 9vE
(8¥00°0 {€)09°0 {£)o00 : ©)L9'1 9)00°0 S0 (9)00°0 [A% ! 09¢-SLZ She
191 (D000 (€001 (£)ee 0 (D000 (£)00°0 (oSt 8¢ PLTHRT I6¢
€000 {€)00°0 (€)00'0 (€001 (K000 (£)29°0 (£)00°0 178 PLT¥8T 68€
(€000 {1000 {£)00°0 (£)00°0 (070 (£)o0'0 #00'0 " €86 PLT- P81 98¢
(€000 {©)€g 0 (1o (£)00°0 {$)00'0 (810070 {(¥00.0 196 PLT-¥BT 69¢€
{01010 {9070 FMITO0 (DOS'T 000 #0001 (9)ee 0 PEET PLT48] 99¢
(8)00°0 ) #o00 . 000 (£)0070 #0070 000 (#)00°0 £86 YLZ-¥81 LYE

(Z91-191 "L'M) (bST1-€81 "L'A)  (9p1-Sp1 "L'MW) (€eT 'v'D) (BET-LET "' (0E1-621 L' ZT1-0Z1 "L'M) {no u'bs) () wnielng

PO-P661 R ZO-¥661 FO-E£661 £0-£661 T0-£661 $0O-T661 T0-Z661 BAIY aduer pdag
L 93(1-§ "AON 01 Unf-zZ A ¥ Q-1 AON §1 8ny-¢ Fuy 01 unf-g1 LBy 67 AON-§ AON Lunf-¢1 e

(‘paucD) "€1 SB[



‘§196 OM] JSB3] JE (UM BIRNIS 2SOU JOj UEIUX JO [EAISIUI 2IUIPIFUO e

BIIE PIAZAINS JO
8T8PL E¥SOIT TEP06 78759 6STSTT L18¥01. 10067 - 9£596 PTLEEL (1) sseuronq apqeymer],
1°101- L1t Y6l - I'ot 1°81- A3 6SIT- 878 el PL (1D %56) 1907

(19s 1 ma e1RDS “JOUD)
888 . £8¢1 £°L01 L8L §'68T Tl v'vE 9vIT S'€91 (eare 4q) ueaw paryflam
L'8LT 6497 F'8001 €I . 8'9€S 9'§hT £681 [ 6757 (1D %56) 12ddpy
- - - - - - - - - 65T PI6TEL  SYL
- - - - - - - - - 8HE FI6TEL  SHL
- - - . - - - - - £2T PIGTEL  IPL
- - - . - - - - - - Fnd PI6-T6L  LEL
{DsL 61 (205561 @0001LY (D00°80Y (DsT' LS (2)sTE9T. (@sL 96 (€)s8°8€T @DrL'60§ - 0OLI 1EL-0SS  OfL
(Too 2z (D)00'€€ (000 9¢ @os LT @QsT6r . (2)os ot (@sz o (D667 @Oy Ly 1€ 1€L-06  ZEL
{DET"L8E (Dos g6¢ {QsLovl (TISL 611 (€)oo 0s€ (D¥9°0tr (DSt 81T )b LSE- (DE6'¥30T - 8ZC 1€L-08¢  bEL
(QsL LOT (Dsz L1 (@00 281 - (1oo'11 Ty (10082 ()L 911 (26519 SLI IELDSS 9L
(Tos €11 (2007095 @QszL - (D00 6¥TI (D)EY'€0T @0 ey (D00 v ©)ese61 . - 931 6¥S-L9E  6TL
(DS sLT {Dos 121 (D001 (€)L1°6T (D00 0T1 (T)00°69 (oszzit {€)LS 65T (DT 682 91Z 6vs-L9t  TEL
(£)oL €8¢ {008 €701 (€)eb €29 (€)87°s68 ~ (£9'08C (D00°¥sL (£)eg'81 (EWe Lo (7)96°09% 89% 6v6-19¢  €EL
! (DL Lzl {(D00981 (@)0s 0z (Dos'v ()00 TPt (Do0-gre (TS +1 (€)so'zse {08609 LT 6¥C-L9C  SEL
© {Q)os 1% Qs sy (@os'1 @or'1 @ 8IIT (2)sLorl (©)os L (WL v0g - SHl 99¢-6L7  T6E
(D)sL°0€ (2X0s0€1 (Dgo L (3TA R4} (D00°¢9 (@05 SP1 @o11 {€)01°79% (Z)81792 19¢ 90¢-CLT 8Bt
_ PILT6LT (£)e0°€g9 (9)89'¥ Pos'1L ()€ 7L61  (£)00TLS (£)eg's (S)LL 98T {D91°€0Z 81L NE-CLT  LBE
(D0 151 (s 181 (Dse's @007 (DsLsI61  (DsLoLl (DsT'L €)zL 19 (DES'PSTT  #EE 99¢-GLT  89€
(9)os 19 (€619 (DST'31 (F)08°S (9)£e €91 {£)E8' 19 (DL +1 (b)88°08 (D81°181 598 . 99€-CLT ot
e LA 1€ (€)e80 Lot 1€ (5)08°s¢ (Pos's - (T6'8L (08018 (A% 241 99€-SLT  SPE
D00y 0000 @000 (20070 (D00 (@800 @DsLo ()6e'9 {000 782 YLT-VBT  16E
(S| (Pego €)oo ¥)05°0 ©)s'8 {£€ez (D)sT6 (Mooo ()00 178 PLT-P81  68E
S0 (§)og ST (170 ()00°0 (141 (#)os's Psz1 @11 (£)66'79 £86 PLT-P8T  9BE
oo Lo (90 (€000 (L)000 Fovz #szo {Tos'0 {£)00°0 196 PLT-HBT  69E
(6)ec's ()00t 500 (€000 anver @108z 900z (Dz8'1 (€)Tv'Se P6ET VLT-V8T  99¢€
(000 (oo - €X000 (©)ao0 (@000 e Moo (D000 (TSP £86 PLT-V81  L¥E
(6€-L€ "L'M) (be-ze 'L'm) (08T L' (bzzz 'L'm) ®R191 LA (56 v (9t 'v'D) (€2 'vD) (z1 'v'D) (uwu ‘u bs) ()  wmyens
06861 £0-5861 70-6861 10-5861 pR61 1861 0861 6161 8.61 eary a3uer qidaqg

BT AON-6 190 T 3ny-Lz M 9T ABW-LT 1dy 11 92401 wef g dog-ozing 97 dag-gr dag ¢l ABN-8 Aey 01 do5-p dog 67 Snv-9T 3ny

WATAIAN GIIATY = 'N'V ‘NVATTIWAL AT TIM = “1L'M “VOLLNVILV
SNAVO = V'O "sIaoelq Ul §1as [NJss30ons Jo raqumy “elens pojduresun juadsaidar (<) sayseq pojdures aram (swome].
007) W 99¢ UEY} I918aId BIBNS 2Iogm ¢ AL(] Ul SA3AINS UBIPEUR.) SNOLIEA WOIJ m0] prepuels Jad (3Y) 1qSom US|y “$ 9[qeL



19 -

*S13§ OM] 1SB9] 18 [IIA4 BIRIIS SO 10§ UL JO [BAIWUI S0USPYUO)),

BAIE PAAIAINS JO

9.$6 01597 66£€ £9591 £5PL9 SZSTE 89SET $155S (1) ssewolq S[GE[MESL
6T 1'te 90 9'9 1°0E 't £8 6'121- {10 %56) 1omoT
(195 1 Wix EIRIS “[UT)
¥ 11 ¢'1E £6°¢ L'61 108 61 $'81 9°89 (eore £q) weow pAYIrapm
861 20y Lwn 667 0'0¢l 6'1¢ 84T L207 (1D %56) 12ddny
- - - . - - - - 65T PI6-TEL 8YL
- - - - - - - - 8¥E PI6-TEL (973
- - - - - - - - €T vI6-TEL 1873
- - - - - - - - LT #16-ZEL LEL
(T)89°LyT {£)ze 0TI @oc sk {(106°$T (P)ST"L01 (2)89°65 - (D18 L9L oLl 1£L-0SS 0gL
(T)80°61 (£)s6° ¥ AININ (D8 811 (6)ze 1€ (@sL e - (105" 0S8 1€2 1£L-06S el
(Z)oo' 11 - (£)80'LE D6 cr D00'€L (§)L6'v91 (2)89°08 - (206967 82T 1£L-056 vEL
LEAT/\ 7 AN (313 &' - (D)sT 981 C)74 64 (D959 (D8E v1 - SLI TEL-DSS 9eL
(gigg'or .. (D)8E'98 DS’y (D00 %6 (L60'SLY Doz’ 121 (7)88°08% (D)og 8111 981 6bS-L9¢ 67L
{£)59'6 . (eresL CATR ()oR 911 (9)81°99 (738€°81 (1)09°501 (1)00°69 917 6¥5-L9€ IEL
(€ )sz 001 {©)15'782 (€41 % XY (20965 e)Trvig (200°0¢ - (DT 8T 89 6+S-L9E £EL
(€3L1°0€ ©)10°Ly - (Dsy oL ©) 19 L1y ees (2)0$'€9 - LT 65-L9¢ SEL
(£ )95°0 {£)e9 €1 (D8r'0 Qe (6)6¥° € (D80T (DSTEN )01+ Spl 99€-6LT T6E
(€91 (©E1'8 (€)1 (Doc'e (Wor Ly (D87 . - (£)xes 19¢ 99E-6LT 88¢
($)80'9 (S)LE 19 Lzl (€)sose - (OD8Y'STI {£)T6°SL (Dore #)00'8 87L 99€-6LT L8E
(9)08°9 (PBLEST - @5z ¥1 {L)s6'LEL (Do1'S (DT L (oL’ 1 ¥EE 99¢-SLT 89¢
(S165°T 9 11 - (£)86 8¢ (L61°zLl €}ee {€)08°91 801 -698 99€-SLT 9bg
F)ero Were ()00 (ks o (9998 {S)z0'0 nTs {()v0°0 rAa 99€-SLT SHE
{£)00°0 ©)or1 (D000 (®000 (9970 D100 (Dos’€ (£)00°0 78z ¥LZ 81 16€
{€£ )00 {(3r4ali] (€070 %50 (£)$8°0 (€000 R0 P10 178 FLIT-VSI 68¢
{£)00°0 (€)oT'0 (£)T0°0 P00 (L)60°0 MI1TE v o {L)sp'0 £86  PLT¥RT 98¢
(6)71°0 PITE (D000 #0000 #6L0 #0070 Lo (£)00'0 196 $LT-¥81 69¢
(100 (£)o1'0 - {9X00°0 95T ($)¥0°0 wEre (D100 ¥6el YLT-+81 99¢
rloo0 (€)oo 0 {#00°0 (Too'0 ()9 0 {#)90°0 ooo #)80°0 £86 VLT FR1 L¥E -
(SIT-#11 "' (601 "L'AY) (L9901 'L'M) (ror ‘L' (86 L' (06 "1 M) (Te 'N'V) -y L'  (moubs) (m) weng
YO 1661 01661 T0-1661 #0661 £0-0661 10-0661 #0-9861 10-9861 BRIV sduer dag
$7990-01 40N 11 Snv-p Sny 67 Ae-11 £eW 1 AON-8] 190 61 Sny-£ Sny GZUWE[-L] UB[f  QOf AON-EI AON LT 93d-TT Ue[

(‘P.3UOD) T AIQEL



"$135 OM1 1SBI| 1€ (LA EIRIIS ISOLL JO§ WA JO {EAISIUL 9OUSPYUO ),

BaIR poAIAIns JO

£9¥S ¢IeT S608 LEOL £V LEO6 A9 (1} ssewioiq Aqe[mel],
01 Lo 0T1- 61 TLI- £5 . L1 (ID %56) Iamo]
(138 T uia eRs "[oUT)
59 PI 6 +'8 6t N ve (=are Aq) ueow paWSiapm
0zt | 4 £01 8 vl 6+ A szt (1D %56} 1addny
- ()ze 0 - - - - - 651 Y16-ZEL 17
- v o - - - - - . 8¥E PI6-ZEL SPL
- (2)s9°0 - - - - - £22 PI6-TEL I¥L
- (D861 - - - - - LTz PI6-CEL LEL
©Lsy. (@s1ot (€)9891 (eteer (@)s6c¥ (T)ec 9t @0y 1¥ oLt T€L-0SS 0L
(£)89'1¢ QST ET @Ls+ (€)Le sy (T)06°06 (TR L9 @oL 1L 1€2 1EL-08S EL
i {9Es'91 (AL TARA (D012 (€)5e 11 QL ()8S ey (De9 18 877 1€L-05S veL
o Wers @or's (€)se9 {©)Er9 @D09'e1 (o9 €T (D8eLT SLT 1EL-055 9¢L
™ (6)eL'$ET (T8¢ (€)T1°¢¢ (€309 @sLo (@zLr68 (DoL €1 981 6¥S-L9E 6L
I (£)889 (D£c6 (£)80°¢ (£)zi 68 @sT'L €T 97 @sL9 91z 6VS-L9E €L
&S 01 (Doe's ©)ze v e)8'89 {£)89'9 {£)5E°89 (De8 91 89% 6YS-L9E "€EL
sz (7)s6°¢ (€)zec ©)09°L (D)06'¢ (€)se°6L (08807 Uz 6Y6-L9E SEL
iz (@000 (€)9s1 (3] (D9c0 {€)ss'0 {De9'1 441 99¢-6LT 768
Wigo (D000 (3] A4 (€)8T'¢ (Dev 0 (enre (Doco 19¢ 99¢-SLT 88¢
)80 {€)ro (£)89°0 €t ¥1 (€)9¢°c €)eve (TR o d 81L 99€-$L7 L8€
@uero @evo @01 ©)LLo DsTe (0Do9 v @oLy 123 99¢-SLT 89¢
{600 (£)9¢'0 (anve1 (31501 #)z750 (P1)£8°0 {050 £98 99€-GLT 123
(83000 Q€T 0 {£)00°0 ©)8+0 (9000 610 (9)00°0 (4341 99€-6LT 343
(£)8L0 (200°0 {e)eso (©)zZ 0 (@000 {£)00°0 (@oro 78C PLT-VBI 16€
(£)00°0 (€000 €000 ©r1o 000 (£)co0 (€00 128 PLTVBI 68¢
(£}00'0 (#)00°0 {£)00°0 {£00°0 {€)60°0 (€000 rooo £86 PLT-PRT 93¢
(€000 {€)90°0 {00 (£)00°0 (€000 (8)00°0 000 196 FLT-P81 69¢
Onr0°0 (€)g00 (r1)90°0 (@0oL0 1)000 (FIRT'0 (9800 P6E] bLT-$81 99¢
®000 #)000 (#)000 (€)o0°0 #oo0 (D000 - (Moog €86 YLT-31 Lyt
(291-191 "L'M) (PST-€ST1 'L'M) {9%T-SbT "L'A) (g€T "v'D) QET-LET L'V (OET-6ZT "L 'M) (TT1-021 "L'M) {uu-bs) (ur} wnteng
PO-1661 0-¥661 rO-£661 £0-£661 70-£661 PO-7661 T0-T661 BIIY aguer yidag
L'99Q-g "AON QT un[-7Z ABIN  # 23Q-TT 40N ST 3ny-¢ Sny 01 unf-g1 L2y 6T AON-G AON Lunf-g1 Aepy
('pauod) 4T 2AqeL



'$19§ 7 159] 18 UM TIRIIS 9S0G) JOJ ULAUI JO [BASIIUL 33UPYUOD,

\ : : (01 X
19 [ 8'1g T8I 9'1¢ 1LLE 9'9 9'0L 6'6E1 171 raIe padaaIns Jo aouepungy
gELT- 6'8 0'95t- L'OLT- $'96L- 6'SSLLT- L'S T £TLST- 7T (1D %56) 1m0

(398 1 Y wens JouL
9'$8C 581 I'6%1 968 goF1 $'PE9T $'8€ L'LOE 6319 79§ (eare £q) ueaw payBIaN

_ 1°€0LT 1'8C LL9L 6 6961 00601 8 vZOET 1°¢S 7°068 84967 9'vel {12 %56} 12dd[]

- D69°€ - - . - - - - - - ¥S1 PI6ZEL 09L
| - (D05 - - - - - - - - 901 PI6TEL  9SL
_ - (@os'1 - - - - - - - - FET PI6-TEL TS
o  (Dooseol  {Do099 (Q00°9L9 (FsLese (Dog v61 - ()05 08 (DL ve (100" 19 (Dss 9t A TEL0SS ¥7L
, (@oszat (D)8 vt (D05 6L @os 79t (D)sT'e6 - (2)05°68 (D00 L (D00 16 (@00 zob L TEL-06S 97L
(T)6T 6 (£)00'8E (100 1€ {€)L9'001 (DL eoTt - (T)00°58 - (#0599 (D0sTL 951 1£L-08S 8L
(2008971 (Dos'8L (2)00'6081 (PLg 2181 (205799Z - (D05 9T (D00°0LT (D00 8z¢ {2}00°8S1 $ST1 6¥5-L9¢ €L
1641111811 87 (2)0s 8z (D0 96T (£)00'9bL @ooTL (0L €80T (100 61z (DEE8LE {£)L9°T0S (20081 co1 65-LOE STL
(@00°8Z! (205'9¢ {D)0S'S61 (€)s0° 1551 (200°ZE - @006 - o FA (D0s°s1 091 6¥5-£9€ Lt
(Q00°esTz  (DOS+6 fAlEAR (E)e'sps (D009L] (D00'881% (D00 501 Doo0ser (D067 (DS 101 ¥91 99€-CLT LSE
oo os (D05 sz (205951 (€)o0°Z86 (T00°01 (D0s'v6 (D0s9 (oo Ls (ozsogy (D000 901 99E-SLT 6LE
(2)000 (T)0o'c {05 (D)oo 8IE {D00¥ - (2000 (D00 L61 (D00'9s8c  (D00'T 911 99¢-SLT 08¢
(D00 €p1 (00571 TS v (PISL 00LY (2)00'9Z$ {D00'85781 {2)00'9 @)0s L9817  (EX00'LL9 (D006 §7T PLT-G81 8SE
(Dos 1 (D080 @00t (©xe v @001 (Qos'1 @osL (D00LLT (o€l (e)ees 6¢1 PLT-S31 8L€
(©000 (20070 (D00 Mooz (D)o0'0 - (@001 (Y001 (£)00's (2050 781 PLT-C8L 18¢
(Dos'1 {2000 (D000 £)¢co (20070 (D000 @000 (2000 msToz (D050 142 £31-£6 6SE
@050 (oo 0 (@050 (€)00'Z @000 @000 @000 (1000 @000 (D000 001 £81-€6 LLE
(0000 (D000 {000 (€000 {Do00 {(Dooo {€X00°0 (©)o00 (€)oo 0 (@050 LY9 £81-€6 8¢
(191-091 "L'm) (€51 "L'm) (SPI-PPI "L'M) (€67 VD)  (LET-9€T "L M) (6Z1-8T1 "L'M) (OTT-61T "L'A)  (PIT-€11 'L'A) (601 "' (901 "L'm)  (mw 'ubs) (w) WnEns
+O-p661 TO-v661 PO-£661 £0-€661 O-€661 O-7661 70-T661 01661 £0-1661 O-1661 Bary 23uer qdag
€1 '904-67 PO TT ABN-pI ABW  ZI AON-T AON 0T 3ny-G1 3ny 1 ABN-C ABN S AON-9Z PO €] AeIN-ZABN QT AON-LZ PO SI-T1 80V 1€ ke

"VOILLNVILY SNAVO = 'V'D ‘NVIWNTTdNAL QI TIM = "L'A -SI9YOBIq Ul §198 [yssadons Jo tsquny -ejens pajduresun juasardar (-
sayseq “pofdures arom (SWOWIR] 007) W 99E URL] J9J8aIT BIens 2IoyM NE “Al(] UK SAOAINS URIPEUER)) SNOLIRA WO MO} prepuess Jod Isquinu ues|y “GT 2jqe



*$19S 7 1SE9] 1€ QA BIENS 35010 10} UESW JO [BAISIUI S0UIPYLOD),

BaIE PIAIAINS §

LO6ET 98 SELL TGLTE 816 LOS6Y 1L01 0sEs T550€ 6807 (?) ssewotq Sqejmel

' 0L 9 g€ $ES 0'80¢- 9°€L0Z- 00 L9 0Ty I's (iD %56) Iamo

M (195 1 [qiim wlRNS "ToU]

| (7] 93 $'9¢ 6’151 Py 0'8be 09 L8y . LTrl L6 (eare Aq) weal paIY3Lop

0'9¢1 vy 1'ZL +'05Z 876t $°69LT £01 Lo91 6'6TL ¥ ¥ D %56) 32dd|

- A48 - - - - - - - - ¥s1 YI6-ZEL 09L !

- (D8E°T - - - - - - - - 901 YI6-TEL o9SL

- (2050 - - - - - - - - 1 ¥16-TEL sL

(T)SS ERE @ocez (DT 18T #oc P1E (2)80°z8 - {Dee'8t (@L1°927 (DOT1°9€ (D81°9L 1A 1€L-05S A
D)z6'911 AL A @L10€ (Dos 081 (2)66°0Z - {T)08'9T (so ov (CATASR 1] {DsL L6 Tl - 1EL-08S 9ZL
(2)59'¢ ©gor - (DsT11 (€)e6 oF (D6Le1S - (DS6ET - (sLoe @oe'Te 951 FEL-0SS 8TL
(DL8'SLE {Dsy el (DS6°167 PPT 09 @)oT ¥ - (Do 1€ @trov {1)s8'881 (@)s0°61 591 6¥5-L9E €TL
@or' T @zTs @S 6L ez otz (DTS $1 ()60°68S (DsoLz (Dos Lzt ez Len (7)8L°81 <ot 6v5-L9E STL
Doz ze L6 (Ds6'ep {€)90°85¢ @S+ - @oT1 - PEL O (D582 091 6bS-L9E LTL
(s 10 {©09°6 (©)s0'+1 ©)Lrs6 (TsyeT (D9c b9 (Ds6's (D81 vZe (D)z679L8 @Er11 ¥91 99¢-SLT LSE
(Dss'L @DL9T (2)s6°€T €621 (Dot 1 (@rer QLo (Dsz'e (285 636 AL AN 901 99¢-GLT . 6LE
(D000 FATANI] (@)81°0 (?)L9'79 (7)89°0 - (D000 @5 es (Dee’1v01 (D00 911 99€-SLT 08¢
CAlxArAl (DL 0 (D060 6T LYS (@Der¥s (D01°9L1Z (Dot 0 (Dzozel (£)61°901 (D81'0 ST PLL-S8T 8S¢

@010 (@00 (D080 11 (Dog0 {D8c0 (@011 (D6g° LS (£)39°¢ (€)88°0 6E1 PLT-S8T 8LE .

@000 D000 (@001 )85°0 (2000 - DL1'0 (D600 (£)i60 (X1 o 781 PLT-SBI 18¢€
@01 (@000 (@000 €£)90°0 (@000 (@000 {T00'0 (D000 (oo 0 (D000 17y £81-€6 65E
@10 (@000 ()70 {£)e0 (D000 @000 @000 ()ooo @000 (2000 001 £81-£6 LLE
(D000 (D000 Q000 (€000 T)oo0 (2000 (€)oo 0 (€000 (€)00°0 (79170 L9 £81-£6 r4:43

(#91-091 "L'M)  (EST 'L'M)  (SPI-+p1 L' (E€2°V'D)  (LEI-961 "L'M) (621821 "L'A) (OZI-6TF "L'M) (PIT-€IT 'I'A) (601 ‘L' (901 'L'a) (rw 'u-bs) (ur) wneng

+O-¥661 70-¥861 +0O-£661 £0-£661 TO-£661 $O-T661 07661 ¥O-1661 £0-1661 70-1661 rary adues \pdag
€1 '99Q-67 WO 7T ACW-P1 A2 TI AON-T AON 0Z Eny-¢T Iny 8T Aepy-C KBNS AON - 97190 €I ABN-T ABW 01 AON-LZ 90 81-11 Sny 11-€ Ay

VIOLLNVILY SNAVO = 'V'D ‘NVINTTINIL ATAATIM = "L'A  SI9YoBIqQ UI §19S [NJssaoons Jo Iaquuny -eiens pajduwesun juasaxdal (-) sayseC
"pajdures dzam (SWOWEY OOT) W 99¢ URY) 397815 BIRDS 2ISgM NE AL UI SAPAINS ULIpEUE,) SNOLIEA WOl Mo} prepuess 1ad (8Y) ydom uespy 97 S[qe]



Nomihal catch ('000 tons)

Fig.

- 23 -

100

& 1ac

Bpiv. 3LN (estimoted)
ok 2w

Pow 3L

N
o (=]
S

A7
T

T /ll/ll]—r-ll::l:l
59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 81 93 95

1. Nominal catches and TACs of redfish in Div. 3LN (1993-94 are provisional)

Tons per Hour

1O S S N N R N S I e B e e D D Y A B B
B9 61 63 65 67 69 71 73 76 77 79 81 83 85 87 B9 91 93

Year

Fig. 2a. Standardized CPUE and approximate 95% confidence interval
- for Div. 3L redfish based on effort in hours fished for 1959-1893.
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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.
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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.



B

i

el

ary

‘sl E-

- 26 — -

49

200 Mie Limit
3L _
MOSE OF THE
BANK
0
T
20, ™
wr %
» |
~ 36
3sa
s
»ns
.
LT 30
0
™

353

3N

379
an
T
728
TS

TAIL OF THE BANK

48

H 44°

3 54° 53 s

50 49

Fig. 4. Stratification scheme for NAFO Divisions 3LNO showing the boundary
line between the Canadian economic zone and the NAFO Regulatory area.



8

:

8

100 -~ -

Mean number/standard tow

0

w 27 -

< Number/tow

+ Weight/tow

1250

- 1200

160

100

Mean weight (kg)/standard tow

50

T

R B B e e e S S

78 79 80O B1 82 B3 B4 85 85 87 B8 89 90 91 92 93 94 95

Year

Fig ba. Stratified mean number and weight per standard tow in Div. 3L from
various Canadian surveys where strata greater than 366 m were surveyed.
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Fig 5b. Stratified mean number and weight per standard tow
from Canadian surveys in Div. 3N from 1991-1993.
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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.
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Fig 7b. Stratified mean weight (kg} per standard tow in Div. 3N from Canadian and
Russian surveys where strata greater than 366 m were surveved.
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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 forklengthin =~
centimetres for left plot, and age in years for right plot.
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Fig. 9. (continued)
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