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Introduction

There are two species of Sebastes that have been commercially fished in Div. 3LN: the deep sea redfish (Sebastes
mentelly) and the Acadian redfish (Sebastes fasciatus) The external characteristics are very similar, making them
difficult to distingunish, and as a consequence they are reported collectively as “redfish™ in the commercial fishery
Statistics. '

Norninal Catches and TACs

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 t in 1985, peaked at a historical high of 79,000 t
in 1987 and declined steadily to about 500 tons in 1996. The provisional catch for 1997 is 600 tons.

From 1980 to 199) the TAC each year for this stock has been 25,000 t. The TAC was reduced to 14,000 for 1991
and was maintained at that level to 1995. The TAC was reduced again in 1996 at 11,000 tons and maintained at that level
in 1977. The Fisheries Commission agreed on a moratorium for this stock in 1998, In the 12 year period since 1986,
TACs have been exceeded in all but the last four years. In some years catches have been double (1988) and even friple
(1987) the agreed TAC. '

Description of the Fishery

In the early 198(}s the former USSR, Cuba and Canada were the primary fleets directing for redfish (Table 2a,b).

The rapid expansion of the fishery in 1986 and continued high level in 1987 and 1988 was due to new entrants, primarily

EU-Portugal and various non-Contracting parties (NCP), most notably South Korea, Panama and Caymen Islands. These

countries began to fish in the regulatory area and accounted for a catch of about 24,000 t. In the petiod from 1988 to 1994

-non-Contracting parties had taken between 1,000 t and 19,000 t annually, however, NCPs did not fish in Div, 3LN since
1994, ' '

Surveillance sources indicate that fishing pattern changed from the one that concentrated in the vicinity of the Div.
3N and Div. 30 border and the slope edge in Div. 3L in the early 1980's , 10 one that predominated in an area southwest
of the Flerish Cap at the border of Div. 3LNM in the 1990°s, Cuba has not fished since 1993 because of a poor fishery
and the Baltic states have not directed for redfish since 1994. EU/Portugal has directed predominantly to Div. 30 redfish
and other species in the NAFO Regulatory Area since 1994, Russia has also reduced its directed effort in 1996. The
reasons for the reduced effort in recent years was varied amongst the fleets involved. The Russian fleet has been
affected by economical problems, the Baltic countries have reduced their fleet and have directed to shrimp in Div.
3M. Portugal have directed to other fisheries (Div. 30) and species (Greenland halibut) because of insufficient



quota in Div. 3LN. Cuba has not fished in recent years because of poor yields with the current regulated mesh size
of 130 mm. The Canadian fleet has not fished in this arca recently because of poor yields.

The most recent pattern of the catches when there was directed effort (Tabie 3a,b) reveals the fishery occurred
during the first half of the year in Div, 3L but mostly from April to September in Div, 3N, Catches for each division by
gear since 1984 (Table 4) shows the bottom trawf is the predominant gear in the fishery in the 19805 The fleets fishing
the Div. 3LMN border on the “Beothuk Knoll” probably account for most of the midwater catch.

Commercial Fishery Data

* Catch and Effort

The annual update for the standardized catch rate series provided little new information probably because of low
catches in recent years. Therefore a revised catch rate standardization was not considered to provide anything different
from the last analysis. {(Power MS 1997) '

These data are not considered reflective of year to year changes in population abundance (see NAFO Sci,
Coun. Rep., 1996, p. 72), although they may be indicative of trends over longer periods of time. Because of the
limited number of observations and high variability in recent years no judgement can be rendered from the recent
data in the series. In any event, these indices of abundance are of little vatue in determining current stock status.

Commercial fishery sampling

Limited traw} sampiing of redfish as bycatch from a 1997 Portuguese trawl fishery in Div. 3L (Alpoim et al,, MS 1998)
suggested the catches were dominated by lengths between 25¢m-33cm with two modes at 26¢cm and 30cm (mean length
of 29.5 cm) based on sampies obtained in March, April, May and October . Sampling of the 1997 Div. 3N Portuguese
trawl fishery for January and February indicates that dominant tengths of redfish in the catches sampled were between

29cm to 34cm with a mode at 33cm.

Research Survey Data

Abundance Indices

Stratified-random surveys have been conducted by Canada in Div. 3L in various years and seasons from 1978 to
1998 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 ard dynamics of the
population. The design of the surveys was based on a stratification scheme down to 732 metres (400 fathoms) for Div.

3LN (Fig, 2). Recently the stratification scheme has been updated to include depths out to 1464 metres (800 fathoms) bur -

only the 1994, 1996 and 1997 autumn surveys have had some sampling of stations over 732 metres (400 fathoms). Up
untit the autumn of 1995 these surveys were conducted with an Engels 145 high lift otter trawl with a small mesh liner
(29mm) in the codend and tows planned for 30 minute duration. Starting with the autumn 1995 survey in Div. 3LN, a
Campelen 1800 survey gear was adopted with a 12mm liner in the codend and 15 minute tows utilizing SCANMAR. The
~ Engel data were converted into Campelen equivalents units for this assessment. A comparison of the generated data with
the original Engel data suggested overall trends in abundance were the same except that the relative measure of
‘abundance estimated for the Campelen trawl conversions were higher (Power and Maddock Parscns MS 1998). The
derived swept area survey biomass calculations will therefore be higher than presented in the past because (1) converted
catches were generally higher and (2} the trawlable unit for a Campelen equivalent is smaller.

Mean number and calculated mean weight (kg) per Campelen equivalent standard tow continue to show large
fluctuations between some adjacent years (Table 3-7, Fig. 3) 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 the survey biomass index from spring 1992 up to spring 1995 is
at its lowest level (average 8,400 t) relative to the time period prior to 1986 (average 179,000 1), The autumn {995 to
autumn 1997 surveys were derived with the Campelen trawl and averaged 20,000 t. The auturmn 1995 index at 50,000 ¢ is
highly the result of a single large catch in one stratum (about 45,000 t of this estimate is due to this relatively large catch
and without this survey the average over the period is about 12,500 .
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Stratified-random surveys have also been conducted in spring and autumn by Canada in Div 3N from 1991-1998
that also Cover to the extent of the stratification (732 m or 400 fathoms). The Campelen trawl and protocol were also
utilized on these surveys beginning in the autumn of 1995, These data were also converted into Campelen equivalents
were appropriate. Mean number and weight per tow (Table 8-10, Fig. 4 } are considerably higher than in Div 3L but there
are relatively greater variability in these estimates as well. A consistent pattern of higher autumn estimates is evident.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 survey
biomass index for the converted data in the 1991 to spring 1995 period is about 35,000 t. The average Campelen survey
biomass index from autumn 1995 to spring 1998 is about 25,000 t. About 28,000 t of the fall 1995 estimate of 41,000t
occurred in a single stratum due to a large catch.

A comparl‘ion of the Canadian and Russian bottom trawl surveys in Div. 3L {Fig. 5) indicate-a smnlar trend of
decline in density estimates from 1984 to 1990 and both indices have remained at this relatively low level to 1994. The ..

Canadian index continued to be relatively low to autumn 1997 except for the spike observed in autumn 1995, The .

situation is unclear for Div. 3N (Fig. 6). The Russian surveys indicate relatively low mean weight per tow from 1989-
1991 with a dramatic rise in 1993. This large increase in 1993 relative to 1991 was 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 have been no Russian surveys conducted in Div. 3L since 1994 or 3N since 1993.

Recruitment

Length distributions in terms of mean number per tow at length from the regular spring and autumn and various
summer Canadian surveys in Div, 3L in terms of Campelen units indicate there has been relatively poor recruitment over
the time period covered by the surveys (Fig. 7). The 1997 spring and autumn distributions were dominated by fish
between 2lcm-27cm which would be in the range of 11-13 years old. In the auturnn 1997 survey indicated that the
Campelen traw] picked up fish in the 10 cm range for the first time since it has been used as a survey gear. There is no
sign of any good recruitrnent in the recent surveys up to autumn, 1997 ‘

Length distributions and age disiributions from spring and autumn Canadian surveys in Div, 3N from 1991-1998
(Fig. 8) show different compositions compared with Div, 3L for each corresponding seasonal survey, generally being
composed of size groups that are 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 1998 spring survey at.
about 22 em. There is no sign of any good year classes subsequent to this in the surveys. A mode picked up in the 1997
spring survey had not increased its relative stature in either of the following two surveys up to spring 1998,

State of the Stock

Interpretation of available data remains difficult for this stock. The surveys demonstrate considerable inter-annual
variability, the changes frequently being the result of single large catches being taken in different years. Nonetheless,
estimates from recent surveys are considerably lower than those from the 1980's indicating a reduced and low stock size.

Poor recruitment has persisted in Div. 3L since the early 1980's. The last good recruitment in Div. 3N was the 1986-
87 yearclasses. These year-classes are now available to the commercial fleets but have not resulted in a turn around in
catch levels which remain low. This is interpreted as another sign of low overall stock size. Any new year classes will not
recruit to any fishery for about 8-10 years after they are born. Thus any recovery of the resource in the short or
intermediate term is not anticipated.

Reference Points under a Precautionary Approach

A non-equilibrium production model (ASPIC) was run using various combinations of Portuguese logbook CPUE,
Canadian survey data and Russian survey data. However, no acceptable results were achieved.
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Various yield per recruit analyses have been conducted for redfish (see ANON 1989 and Avila de‘Melo et al, 1998):

Div. 3LN (ANON 1989) . Div. 3M (Avila de Melo et al. 1998)

F_ Yield (kg) F  Yield (kg)
F,, 0.120 0.173 F, 0.115  0.115
F_ 0222 0.186 F.. 0227 0125

While the estimates of F{).1 and Fmax were similar, the ¢stimated yields at these reference points were:different. It is
believed that these differences are due, in a large part, to differences in ageing methodologies; scales versus otoliths, This
type of difficulty with redfish, caused by differences in age reading methodology and interpretation, is a continuing -
problem and hampers use of age based analyses to develop meaningful reference points. Work-is continuing to:examine .
the use of tength based information. At present however, it is not possible to determine limit or other reference points for-
either fishing mortality or biomass for Div. 3LN redfish. It is not possible to determine: limit or target reference points.
based on spawning stock biomass or ﬁshmg rnortahnes ‘
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|- Table 1. Summary of nominal catches (t) of redfish in DlVlsnoqs 3LN
(provisional for 1994-1997).

YEAR 3L 3N TOTAL TAC
1959 34,107 10,478 44,585 '
1960 10,015 16,547 " 26,562
1961 . 8349 14.826 23,175
1962 3,425 18,009 21,439°
1963 8,191 12,906 27,362 °
' . 1964 3,898 4,206 10,261 ®
1965 18,772 4,694 - 23,466
. 1966 6,927 10,047 16,974
1967 - 7684 19,504 27,188
1968 2,378 15,265 17,660 *
1969 2,344 22,356 24,750 *
1970 1,029 1335¢ - 14,419°
1971 10,043 24,310 34,370 °
1972 3,095 25,838 28,933
1973 4,709 | 28,588 33,297
) 1974 11419 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 - - 6318 5,725 12,043 16,000
1979 - 5584 8,483 C14067 18,000
1980 4,367 11,663 16,030 25,000
1981 . 9,407 14,873 24,280 25,000
1982 T 7,870 13,677 21,547 25,000
1983 8,657 11,090 19,747 125,000
1984 2,696 , 12,065 14,761 25,000
1985 3,677 16,880 20,557 . 25,000
1986 27833 . 14,972 42,805 25,000
1987 30,342 40,949 79,031 ° 25,000
1988 22317 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 25815° 14,000
e Co1992 4,630 10,153 27,283 ° 14,000
' 1993 5,897 9,077  18,599-24,017 °° 14,000
1994 379 2,274 3,828-7,654 >4 14,000
1995 : 291 1,697 1,988 ¢ 14,000
1996 Cm 340 453 ¢ 11,000
1997 151 478 629 ¢ 11,000
1998 Moratorium

* Includes catch that ¢ould not be identified by division,

® Includes estimates of unreported catch. .

¢ Catch could not be precisely estimated due to discrepancies in figures from available sources.
9 Provisional. '



-6-

Table 2a. Nominal reported catches (t) of redfish in Division 3L by country and year since 1984,

.

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 ° 1995 " 1996 ° 1997 ®
Canada (M) 342 2,597 2,352 5,042 1,095 73 37 g6 - - 3 . .
Canada {N) 1,716 2,235 2,159 1,444 489 947 362 656 6 - - - 20

EU/Germany 981 540 696 694 742 646 1151 1,455 - - - . -
Japan 129 135 114 152 114 151 84 67 37 82 47 72 68
EU/Portugal 4 13,4589 19,858 9,867 5.408 4,820 5,099 769 - 4 - 39 48
EU/Spain 192 199 335 94 109 837 681 625 29 128 241 2 13
Russia 309 8,658 4,459 5,004 10,037 7,003 1,032 571 2,407 22 - - .
Lithuania - - - - - - 676 - - - -
Latvia - - - - - - - 2,15 55 . . .
Estonia - - - - - - - - g3 - - _
South Korea 364 20 952 1,061 420 370 586 - - - -
Others * 4 - 5 : 1 - 26 31 - - - - 2
TOTAL 3,677 27,833 30.342 22,317 18,947 15,538 8,892 4,630 5,897 i 291 113 151
* Others include France(M), France(SP), Poland, EU/Unknown
® Provisional
Table 2b. Nominal reported catches {t) of redfish in Division 3N by country and year since 1983,

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 * 1995 ° 1996 * 1997 °
Canada (M) 3t - - 1 o) - . . 110 - . .
Canada {N) 82 17 21 4 4 11 1 40 - - - 1
EU/Porwgal 890 8,273 7,854 2,147 600 1,235 3,275 1,149 255 60 78 199 101

Japan - 12 51 - 39 4 4 1 - - . - .
EU/Spain 2,881 1,393 132 581 224 416 956 119 7 106 200 107 1
Russia 10,576 2,227 14,397 6,735 941 3_59 4,821 3,009 3,212 1,998 1.419 34 375
Lithuania - - - - - - - - 1,116 - - . -
Latvia - - - - - - 1.247 - - - -
Estonia - - - - - - - - 1,926 - - -
Cuba 2,055 2,429 2,433 2,483 2,869 2,456 1,378 1,308 1,152 - - -
South Korea - 617 16,053 11,098 8,203 4,640 2,276 4,560 122 - - - .
Others * 85 4 8 - - 96 13 6 - - - - -
TOTAL 16,880 14,972 40,949 23,049 12,902 9,217 12,723 10,153 9,077 2,274 1,697 340 478

* Others include France{M), USA, EU/Germany, Denmark{Greenland}
® Provisionat




Table 3a. Nominal reported catches (t) of redfish in Division 3L by month and year since 1984.

Year Jan Feb Mar Apr May Jun Tuly Aug Sep Nov Dec Total
1584 243 135 168 360 76 161 49 57 1,002 318 45 81 2,696
1985 481 120 177 kK| 215 165 41 78 354 866 441 408 3,677
1986 423 845 3,470 7,266 3,662 503 975 2,196 544 3,964 2,166 1819 27,833
1987 2,439 1,631 5,306 1,423 1,765 75 1,233 3,877 3,285 4,215 3,712 1,381 30,342
1988 2,856 1,623 865 1,466 471 1,213 2,776 4,800 1,628 1,869 682 2,068 22,317
1989 786 4,497 4.301 1,140 1,628 501 1,730 1,311 832 1,151 1,002 68 18,947
1990 269 331 297 831 578 1,717 3,061 3,683 1911 1,611 1,056 193 15,538
1991 328 901 642 82i 685 503 613 296 229 692 2,123 1,059 8,892
1992 417 203 137 1,479 1,487 246 15 9 26 30 480 101 4,630
1993 1 9 676 2,721 2,479 2 1 5 1 - 1 1 5,897
1954 * - - 34 147 13 3 1 2 - 19 27 133 379
1995 * 77 65 25 54 44 5 - - 2 - 9 291
* Provisional
Table 3b. Nominal reported catches (t) of redfish in Division 3N by month and year since 1984,
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
1983 869 609 2,029 2,186 1,226 675 1,121 1,266 303 376 208 222 11,090
1984 4,562 1,763 1,821 - 676 67 74 1,694 1,014 156 93 131 14 12,065
1985 1,1i0 2,169 2,181 4,213 1,668 420 1,665 676 784 541 230 1,223 16,880
1986 392 665 406 534 454 915 4,392 81 1,19 110 4,131 1,696 14,972
1987 3,787 3,118 1,885 2,203 ‘ 2,698 2,383 4,339 6,280 7287 ° 1,431 1,004 3,534 40,949
1988 662 648 815 841 952 1,295 2,327 4,505 3,390 1,419 3,453 2,742 23,049
1989 576 151 274 380 278 1,183 928 4,109 2,085 1,515 1,164 259 12,902
1990 220 366 537 9 1,003 1,679 1,236 1,716 619 754 858 220 9,217
1691 387 91 15 122 312 670 3,241 2,229 1698 2,013 1,085 860 12,723
1992 274 638 87 65 104 2,285 2,352 1,626 432 702 926 662 10,153
1993 228 286 430 2,184 4,095 1,224 164 52 270 12 48 84 9,077
1994 * 151 53 5 63 595 723 302 - 1 28 310 38 2,274
1995 * 63 80 1 10 147 313 358 251 338 - 48 88 1,697
* Provisional
Table 4. Nominal reported catches by gear type for redfish in Divisions 3L and 3N since 1984,
Division 3L Division 3N
Bottom Midwater Bottom MW
Year trawl| trawl  Gillnets Misc. Total trawl trawl  Gillnets Misc. Total
1984 2,151 237 218 9 | 2,696 3,287 8,767 11 12,065
1985 3,092 307 128 150 3,677 10,232 6,433 195 16,880
1986 18,964 8.624 122 123 27,833 10,423 3,405 1,144 14,972
1987 25,294 4,441 276 331 30,342 32,3?1 8,527 31 40,949
1988 15,435 6,722 105 55 22,317 16,740 6,269 17 23 23,049
1989 7,542 10,922 449 34 18,947 9,131 3,746 25 12,902
1990 7,851 7,537 136 14 15,538 6,511 2,675 10 21 9,217
1591 7322 1,422 T 77 8,802 11,028 1,628 - 67 12,723
1992 3,538 949 67 76 4,630 8,553 1,518 6 76 10,153
1993 652 5,245 - - 5,897 3,532 5,441 - [04 9,077
1954 * 361 18 - - 379 276 1,998 - - 2274
1995 * 291 - - 291 278 1,419 - 1,697

* Provisional




{suonpw’)

L'0ve 9'90¢ 9092 FAFA Y 6'20L a¥hL 0¥l 2'989 1’066  eale pakaains Jo souRpUNQY
6'S. L'v0L ¥85L1- £ 80 ogsl- PEVL- G'604- 0'zat (10 %56 ) Jomon
6851 ¥i£2 6'891 6ert LS9 zesy +'96 §'6L¥ 0'vE9 { ease Aq ) ueaw paybiap -
6682 L'oLE RN SYve 9098 5'9SLE 1968 58901 09801 (19 %56 ) Jjeddn
65t  Vi6cel 8v.
- - 8bE  PI6-ZEL  SPL
€22 VvI628L vl
- 122 Y628l IEL
(@) osezr  (2) osse (2) oo'sey {2) 05911 (e) 2981F (2) 057192 =74} lE2-056 98f
(@os0zv (@ o006l (@oo62 (2 oozst (£ ceoet (2} op6o0t (2) 00'G90e (£} 29699 (2) 00'12SL 828  LE2-06§ vEL
(2) oo'ee (2) coor (@ oserr {2oosze (2) osal (2) co0L (2) os'get  (2) cO'¥L {2} 0s0LL Lee LE2-06S 284
{e) 0018 (2} og'60c  {(2) os'eg6g (2) oO've9 (2) OSE8 () oozee (2.0021s (g eet1s  (2) 00'v09L 01 LEL-0S8  08Z
(v osesl (e ootee (@) o529 (2) 0001 {e) eez9s  (2) 004¥LL  (2) 0O'EL (e) 19¥99 (2) 05°sE6 2i2  6%5-/98 SEL
(€) egogs  (2) oseiet (@ ecotée  (g) oz61St (v) s29/8 {2 ooee6l (g) £9°58 {c) osvesi {(2) 000201 89F 605298 €EL
(2) oocoor (@) 05202 (@) 0042 (&) et (@) oosog (@ oseot (ghoooby (g) ec9rze (2 05929 9lg.  6PGS-L9€ IEL
{2) osevie (2l oogos  (2) o092 (@ oozeiz (2) oovie (2) o0PblLil (€) 00918 98]  6PS-L98 62L
@ ooverL @ os12L  (2) 008l (2} 05'9 (2) os'teee  (2) oo'6etl (£) 00'E9 (£) oo asst Sbi  998-GiZ 26E
(@) 00's2 (2) os'gge (2} 05'82 (©)oogz (2 ooz9r (2 os'les  (2) 0581 (€) o0'z€05 (2) 0S'vEe8Z 196  99E-5.2  88E
(#) sereos () 02'ves)  (9) 00|l (¥) 0548 (e) oe'gs9e  (£) 00'B90E  (£) 20°¥5 (g} ooere  (2) 05°9E6 gLl g99e-6.2 I8¢
(¢} ooome (2) oss9z (2) o0l (2} oo'g (2) oggive  (2) 00820l (2} 05'6S (e) 29862 (2) 0S'Z0Er  vEE  99£-S/2  89E
(S) ov'os {e) ee°22 (2) 05°81 {t) os21 (9) 29122 (g) 1958 (2) oo'st (v) s2gee  (2) oooEe G698  99e-G/¢  oFE
6) 298 (2) oo'2s (s} 09¥ {e) 008 (2) 1298 (s} 00'vL (t) ooee {r) ooeer  {2) 0596 ZEYL 998G/  GPE
(2) os1L (2) oo0 (2) 000 (e) 000 (2} ooy (2 osot {e) o511 {(2) ooer (2) 000 282  ¥/e2v8l 16
(S) ovee (¥) sy (s) 09'1 {¥) 0561 {9) ooee (€) 00°2 {2) 0555 (&) 00'L 128  vl2+8lL  68%
(s) 090 (8) o2t (g} og'L (5) 000 (8) sz (¥} 52761 (v} 522 (2) os2t {¢) f90e2. €86 bie-vel 98¢
(9) oo0 (9) 210 (8) 020 (s) 000 (2} eve ¥) seov {r) sz0 () 00°1 (&) 000 196  ti2-¥81  69€
(6) 68°0CE (8) ov'vr (9) eg's (s) oo0 {11) ss'e9 (9) ec'i8 (9) tase (2) 05°€9 (€} ££7588 ¥6EL  ¥vig-v8l 99
(s) oo0 {e) 000 {s) o2e (s) ooo (@) oo0 (v) 5261 (¥} 00°0 (2} 000 (e) o0'€0E £86  vi2-¥BL  IPE
(6e-26 1'm) (vege Lm) (082 L'Mm)(vege Lm)(8L-9L LM} (s5vD) (sevp) (szvo) (21vH) 1w (W) wnessg
¥0-5861 £D-5861 2D-5861 1O-5861 £O-v861 £0- 1861 20D-0861 £D-6261 £o0-g261 (u-bs) abuey
81 AON-6 100 S2 Bny-/2 Inf 3z Ae-21 4dv || g94-0L e £ deg-9g INM)g des-gL dos g1 Aew-g Aew 01 deg-¥ dog;z Bny-9L Bny  eaty  yidsQ

"I3Ip39N PaYIY = NV ‘ueLBIdWwa | paajiip, = | A BOIUBIYSNDED = "y o) "(1X3] 23S) {mel) IR0 Gl
12Bug ue ypm uawtedxs Bulysy m>=Emano B uo paseq spun Em_m..::cm [mel) uatpdwen sie gep 8y ‘siavoelq W S19S NJSSSIINs Jo tequiny eedls pojdwesun
jussaudel {-) sayseq ‘pajdwes alem (- Em_ 002) W gae ueyy Jajessd eleIlS alaym g "Ml Ul shamns ue|peuRs) SHOUEA Woly mo) piepuels tad taquinu Lesy - ¢ 3qe]



{suoijw )

9'ee £y 6L S've §'e9 5'802 9'05 045 6001  e3aJe pakaans jo sduepunqy
8'9- L'y 6'61 0'ss- 9bz €15 58 08z 61ce- (1D %56 } 1omo07
€51 1'82 S8y 9'0€ gel 0°'setL 8'2¢ vey A7l - (eale Aq ) uesw pajybiap
v i€ 025 L1z £'9E1L 609 g'8LZ 025 885 A4Yi (1D %56 ) 10ddn
; 65l  Vvi6-cel eyl
: - gve  vI62EL Sbd
: " - . 822  PI8CEL  IPL
- 122  PI62EL  lE2
() 0095 (2) os°eb {c) 2921 (z) oogzz (9) eB'SL (2) os'sgl  {2) o5ece SZL 1££-0SS 9EL
(2) ooozrt (2) vOSI (€) ey (2) o09gg  (2) noge (s)o9viz (2 osvLL (2) o5'vse 822 184055 vEL
{2) os'o8r () 05'sE (€) 62 (2) ogste (2) o0¥SL  (6) 68°6F (2) 0545 L€2 LEL-0GS 284
(2) 0096 (@) osesz  {e) 29641 (2) 05691 (v) s2'svL (2) 0568 oLl 1EZ-05 0€L
{2} og'e9 (e) oosLL  {£) 00'E6 (9 2148 (2 oseee (@ - g2l  6¥S-I19E SEL
{2} os'Is (g) 19582 {(¥) cooBy  (2) 0561 (@) osvoz {6) 2eiee  (2) o0l C oo o= (2) 05'esE 89v  69S-298 €E4
(2) osog (&) 29t {g) oogoz  (2) 0528 {2)os'sez  (9) 29201 (2) 0006 : 912  6¥5-198 1EL
(2) oos9 (€) L9221 (205961 (2) 0502 (@ osegl {2 evese () ossolL” () oozsLL (2) DOOSLE 98  6V5-/98 624
(@) ooy (€) el {€) L9518 (2) 00'v (¢) os'se (6) eeoar () oSy (@) oogze (g) ecel Sl 99€-G.2  T6E
() ose (e) 0062 (&) 19°6L (g) eg2e (2) 00'8L (2) 12102 (@)oo (€) oot - 19E  998-G/2 @8f
(€) eeg {s) or'si (6) og'ezl  (e) 2966 () 2926 (o)) og8zz  (€) 9041  (2) 0011 (v) 00l © 8L 98€-5/2 I8¢
(@) os'1L  {9)eeer  (¥) SL6EE - (@ose6s  (2) oozeer () oose  (2) oo6e VEE  99€-G/Z  89E
(#) 002 (st) 296 () se'se (e) ec'19 (2)og'loz  {g) z9¢€2 {£) L9v¢ (v} sz91 598  99£-6/2 .OvE
{(9) 000 {v) s20 ) o5t () o0'e (s) 001 (9) 191 {s) ov'1L {¥) 055 () L9701 ZeEYL  99E-6/2  S¥E
(e) os¢ {(€) 000 (e) ee'g (€) oo0 (2) 000 (s) ove (s} 00'¥% {2) 05'91 (€) 000 282 . vi2v8lL 16t
(€) oo0 {g) 000 (e) eg0 (€) ec8 (€) 29v (£) ee'le (e} 000 ¥} 002 (¥} 00’9 128 ¥i2¥8F 689
v) 000 (€} 000 (e) ee2 (g) g5 ¥) szst () eve (v).00°s (¥} 05'8L (£) 982 €86 . vic-¥8lL  98F
(v) 000 (6} 821 (v) sz'8 (@) oo0 (¥) 000 (v) oS0} {v) 000 (e} L9°L () 000 196  vl2¥8l 69
(9) os0 (t2) 611 () g0 - (9) 000 (¥) 0591 (s) og's {+} oo'o2 () oo2L . -¥6EL  PLZ-¥BL .- 99E
) 000 (¥} 000 (e) 000 (@ ooe | (2)o00 s, (v)sLo (¥} 000 () 0021 €86 vle2¥8lL  LVE
(z-ozL LMY (SpLLL'm) (sot L'm) (2-90L LMY (1oL L'M) {86°L'M) (06°L'm) (2L NV) (vpevilm) mu (W) wneng
ZD-2661 +O-1661 £0-1661 20-1661 +0-0661 £D-0661 1D-0661 PO-9861 10986+ (u'bs) ebuey

tounr-g) A2 990 -0L AON L1 Bny ¥ Bnyz Aey -1 | AeBL AON-BL 10O 61 Bnv-£ Bny 62 uer-/1 uer e AON-ELAON /2 q84-22 Uer _ealy yideg

{ponunuo2) g "M “ sjusjeanba usjedwien U Jaquinu ugoyy: ‘¢ 91qEL



-10-

(suonpur’)

1'si L'le . 001 g0 6L 2€e ESt Bale pakoAins JO eduBpuUNgY
b'L g'E I £9 661 © G'G4- 09l (1D %56 ) 1amon
86 o8l 59 £el S8t 0'Sl ¥'62 { eaie Aq ) ueaw pejybiom
vzl L'2e zol £02 97 9'504 L2y (1D %56 ) soddny
. (200t . 00T : 851 _vI6-ecL 8VL
: - {(2) 050 : ££°0 : © g¥e PI6BEL  SWL
’ - (@) 0571 ' 520 : : £2¢  bi6-2El WL
: - (2) 05°g ) ' ' : L22  PI6-8eL 8L
{2). 0oet (1) o0'ge {2} o012 {e) oo's2 {e) 0021 (2} 05°¢E (2) osoy S/ LEL-0SS 984
(2) o0'se {£) 19'5¢ {2) oo'6e {2) 0029 {e) 1992 (2) po'61 (e) o528 gze LEZ-0SS  VEL
{2) o09r {c) L9708 (2) 0s'vP (2) 0591 (e) ecort (@) oosee (2} 00'191 IE2  1E2-08§ 284
(2} 0s'89 (e) 2981 (2) os62 {€) 00192 (g) 2942 (2) os'eoz  (2) 00°SS 0l 1£2-056 OFEL

(yoozz  (11) 1691 (2) o585 {e) o062 (g) ee'9s (2) ool (£) 29°261 2.2  6¥5-498 SEL
(2) o501 (6) ee'68 (2) 0561 (e) L9°6) {e) Lov6e (2} e€12 () egoLl gor  6V5-19€ EEL
(2) oo've {z) 982y (2) oo'0p (€) 922 (€) 29608 (€) o0vE (£) 29281 912 6PG-L9E€  IEL
(2) o029 {6) B2l (2) 0061 (e) ecebl () oosovr  (2) 05°9¢ (€} 05" 1¥2 98l - 6PS-L9E 624

(z) 05719 (e) o0°L {&) 000 {c) ec8 (€} 0059 (@) 05°)1 (€) L9 Gbl  998-G/2 B6E
(2) 06 (2) viL {2) o0 {e) 196 (e) oo'ez (€) 0o'2 (&) eeve 19¢  99g-6/¢ 88E
(e) 0021 {6) 11’ {eyeer . {e)eee (g} zo9p0t  (2) €€ (g) on2L glL  998-6/2 /8
(2) 059 {zi) 211 (2) 056 (8) 001 {(e) ee'28 #Y 0oL (0L) 0292 YEEC  99E€-GLZ B9
(€) 290 (£) 620 (€) eee (11) 9g79 () ee21 (9} 00V (#t) ogy G98  99E-G.2  9YE
(c) 000 (8) 000 (s) 090 (e) 000 (€) eev (2) 000 {#) sz 0 ZEPL  998-S.2  SPE
(2) o0's {g) gee {2} 000 {c) 00’1 (€) 290 (2) 000 (€} 000 282  vi2¥81 168
(%) 5.2 {€) oo0 (€) 000 {g) 000 (g) 19 (¥) 0070 (g} 19 128 vlev8lL  68E
¥} 000 {e) 000 () 000 (€) 000 () 000 " {S) 020 {(e) 000 €86 Ppl2-v8L 98¢
(€) 0070 (€) 000 (g) ge0 () 10 () 000 (s} 00’0 (8) 000 196  vi2-¥81  B9E
(s) 000 (o1} 010 {(5) 020 1) 120 (2) o5 () o000 ¥2) s2°1 ¥6EL  ¥l2v8L 998
(t) 000 {(8) 000 (%) 0070 {#) 000 {g) 000 (t) 000 (2} 000 €86 tlz-v8l  IvE
(02-691 "1'M ) 29-191 "L'M) #S-€51 "L'M) (9-GpL "1'M)  (€22°'v'D) (8-2EL L'M) (0E-621 L'M) 1w (W) wniens

2D-5661 ¥O-v661 2O-¥661 FO-£661L ED-E661 20-5661 to-z266L (u-bs} ebuey

v) unp-/z AB_ 2 990-8 AON)L UNr-g2 KB ¥ 090 -21 AON G| Bny-g Briy)| uni-g) Aey 6z AON-GAON Rty uided .

{penunuo2) g ‘A ¢ sjuaeAInba usjedwen Ul Jaguinu LeeW g Jlqe],




=11 -

££296 8£0191 8887z 1 Sve06 VIV ¥8E162 20519 88./¢c €g1ile (suo}} xapul ssewolq AaAIng
612 FArd! £'2L9- vie 5g1- 6'Ge- 9 LLL- €69 ¥¥8 B( |0 %56.) JamoT
9'cg €101 g'z8 65 L8l £691 rAN 2651 9202 (eaie Aq ) uesw pajybiap
£'50tL 6'G61 0'8LL v'/8 618t S¥LE 6'E61 0'6t2 6'CEE B( 1D %66 ) Jaddn
651 pi6-cel er.
gve  PLegEL  SpL
€22  VI6EEL  IPL
- 22 vie2es  LEL
(2) 6292 (2) 6811 (2) 65'621 {2) 925 © (e)eeosl (2) 9556 S/t 18/-066 962
(2g)sgsoe (2) 1962y (2)089LL (2 L6718 {eyesgse (@) v2o0s (2)ovaszl () sre9e  (2) 099801 832  1£2-086  ¥EL
(2) 8Lt (2) seee (2) zesp {2) veesL  (2) evie {(2) 8s9¢ (2) 1115 (2) 899¢ {(2) 5529 LEC 164-086  ees
{z) +o9u (2) soorr  (2) ov'vsoe . (2) eoele {(2) sTep (2) sv'sle  {(2) erest (g) eemoz (2) 9v60L 0.1 1684-066 08l
{2) 1268 () 992ty (@) LL8L (@) sty ey e61e (@ 8eyer (2 e112 {e) Z1't62  (2) 9£7919 2le. 6vS-29t SEL
{e) ge'ssz (@) 9065L (£ voesy (e)ezole (v arvie (2e6ggle (£ eLve {e) eg6le  (2) 1EESS 89Y  6VG-198 €6/
(2) syeog  (2) 66¥6 (2) 5541 (€) 0L V2 (2) c6728 (2) 6156 (g geo9rL (g)ozesz (2) ve6EE 912  6vS-L9€  1EZ
(@) szs58 (2) g6y (2) spo (2yes186 {2y 50291 (2) Lv'809 (&) eviLe 881  6¥5-/9¢ 62/
(2) soeve  (2) 8SvE (@ soz (@) 2P'L () voegs. (2) v66ve (€} S6'2L (€) 96’62 S¥lL  99g-S/2 26E
(2) avee (2) 1096 (e) 602 €y 2Ls (2} 26°05 () zieee (2 v6'L (€) o1'esol (2} 2e89S l9€  99e-G/2 98¢
() 9zesl () sglos  (9) 69¢ ) 1061 (el oz ivel (e) 2¥B26  (8) ev'il (s) svese  (2) 64262 81/  99€-6.8  /BF
(@) s1g1r (@ svogr (2 ogv {2} 99°1 (2) oggoelr (@) ss219z  (2) s901 (€) svis (2} 029561  bee  99g-S.2  89E
(g} 20'vY (€) 194v (@) 1sv1 {¥} o' (9) 92611 (E) €5°%S (2) gg91 () g0'18 (2) 109t 698  99g-G/2  9vE
(6} veg (2) ogee (9) egz {€) £6'0 (L) 6122 (s) 26eE (¥) 1572 (¥) ss0s (2} oL 08 Zevl  99g-6/2  GPE
(FARA> (2) 000 (@) o000 {2} 000 (@ oo (2) 2e0 (2) €91 {e) €9'6 {2) 000 -g8Z  vig¥8L  IBE
(5} 96°1 ¥) sL£0 (s) 200 {+} 260 (9 162 () 2272 (2) vo'st (€) olo Ig8  vi2¥8lL  68€
(s} 10 (s) oE" 1t (s) v10 {5} 000 (8) 96'6 () ze'8 ) 09°1L (g 2se6 {g) oe69 €86  ¥/2-¥81  98F
(9} 000 (9) 510 (g) e10 {5} 00°0 (2) 500 (v) ge's ) 410 {2} €90 (€) 000 196 viZv8L  B9E
(6) e8'v (s) o1y (9 120 {s}.000 (r1) 1672 {9) ge82 (9) €92 (e 16 (€) os0L v6ElL  Pl2P8L  99€
(5) 000 (€) 000 (g) 200 {s} 000 (9) oo'0 {¥) 191 (¢} oo'0 {2) oo (€) s2'v9 €86  viZ¥8L e
(e-2e L'M)(Pe2e L'Mm) (082 LMm)(¥222 LM (8191 L'M) (S5 vD) {oeve) (szvD) (2rvD) 1w (W) wmens
+O-5861 £0-5861 20-5861 L5961 £O-1861 £0-1861 20-0861 £O-6.61 €086 (u'bs) afuey
81 AON-6 120 S¢ Bry-22 InM 3z Aew-21 Jdy L1 94-01 uer g dag-9g |nrig deg-g1 dag £| Ae-g Aeiy 0L dog-i dog ;g Bny-g1 Bny  eesy yideq -

"18|paaN Paljly = NV UBWa|dWa] PAIM = L M EONUBIYSNPED = ') (1X3} 995) [MEJ} JOTI0 G| |2bUT UB LIM JuaLiuedxe Duiysi) sAleIeduloo

" uo peseq s1aquinu jusfeanbs pmes usjadwer) woly pajeIauab alam Bep ay| S19XIBIQ Ul S)8S JNJSS800NS JO JequinN “ejens pejdwesun jussaidel

{-) seyseq ‘peidwes a1am ("Yre} 00g) W gat uey) :3jeaib elens a1aym g ‘AIQ Ul SAG/UNS uBipeUER.) SNOUEA WO Mo) prepuels Jad (By) ubiam uesyy 9 slqel



-12-

oYL GOOE| 8€802 7929 £7.02 ov8z6 z028} 6LLLIE 8OGOE  [SUO}) Xepul SSeuioIq ASAING
£2 & 8 50- LS 2ve 50- Ay g8 { 1D %56 ) 1amoT
8y g8 SEL 9'G oyl 109 gL 0el 122 { eere Ag ) ueaw payybiom
611 €61 2ee 91l 222 0'96 L've 68l 6'sel (1D %56 ) 1eddn
651 vieegel evl
-- eve  VvlegeL Svl
£22 vl6gEL ML
122 vL6eeL IEL
(2) 85°51 (2) ze81 (g) 9g'g (2) 0001 {9) oy OF (2) 2L€8 (2 ziean G/1 182-066 984
(2) erepy (2) 09'6 (&) 0022 (2) s0'v¥ (@) o2zt (s} 1g22L  (2) 8ves (2) 68°161 BgZ  184-056 VEL
(2) v1L29 (2) 20791 (e) 2598 (2) 15725 (2) 0098 (6) 92'52 (2) eg'1e €2 184056 2EL
(2) ezve (2) 68'52L  (€) 1126 (@) eLey (v) 8218 (@) LoL¥ 0Lt 1EL-05§ 08
(@) p1'81 {e) 9g's2 {e) 1288 (9) y02e  (2) v6'SF (2) 119 gle ~6¥5-/9%  SEL
(2) 929t (g) 2osL ) z601e  (2) 909 (2) o205 (6) egeee  (2) 6812 (2} £27251 89y  6¢G-/98  EEL
() sr9 {g) sz8 {€) 96729 (@) 18's (2) oven (9) 19'vS (2) wei (y - olZ  6¥5-298  LEL
(2) 95°¥1 {g) 2o'ze (2) 0£'69 (2) e¥¥ (2) v2e9 (1) vv2er  (2) Ls08 () 06’822  (2) 2L 952 98l  695-298 6L
(2 151 {€) s6°0 (£) sps0r (@) 150 () 9L2 (6) 018 (2) 802 (2) oe'/8 (g) s1'¢ Syl 99g-G/¢ T6E
(2) 580 (€) 1ve (e) 2001 (£) 082 (2) eov (2) 8sey (2) 682 (€) 108 19  99e-S.Z 88€
(€} ag2 (6) 90g (s) oviv (e) 95°11 () szee  (01) 2€88 (€) g1L-6s rAN A (P} 1879 gL, 99g-G/2  I8E
(2} ez¥ (9) 512 () 12t (@) evvl () sosys  (2) 1O'S (2) ve'9 ¥E€E  99e-G/2  89¢
(¥} 6v0 (G1) #¥2 (¥} 1¥'6 {e) 9s'62 (1) voozL  (g) ge'e {€) 5621 {y) 5561 508  99€-G/2  9FE
(9) 000 ) 1o ¥} P12 (€) ot'0 (5) ov'0 (9) vo'g (s) 6070 (¥) v8'e {€) 120 Zebl  998-G/2  SVE
(2) 0570 (£) 000 (£} vet {e) 000 (2) 000 (s) 620 (8) o010 (@) 19y {e) 000 28z vievBlL  L6E
{€) 00'0 (£) 000 (e} 020 {c) 8e0 (e) 150 €) ¥£°1 (e) 000 {#) 0L0 (¥} 9£0 128 tviZ¥8L 68E
{¥) 00'0 (e) 000 {e) og0 (€ 210 {#) 280 (0 ogo () 852 {t) ¥6°0 {2} ov O £86 vt/e-vBlL 98t
{#) 000 (6) 510 {¥) 6272 (2) oo #) 000 ) g0 #) 000 (€) £0°1 (€} 000 196  vle-¥8lL  B9E
{9) 010 (12) s0°0 {e} oLo {9) 00D ) 8572 (g) 810 ) 9e'1L (2} sgo ¥6EL i8I 99E
{+) 00’0 {#) 000 {e) co0 (@) vo0 (2) 000 ) v¥0 () 600 {#) 000 (¥} 920 €86 Vvle-vBlL  I¥E
(z-021 'MW (SvLtim) (6oL L'M)(z-90tL'm) (toL'1'm) (ssLm) (o8'L'm). (22'NVY) (vrerim) w (W) wnens
202661 . ¥O-1661 cO-1661 ZO-1661 yO-0661 £D-0661 1D-0661 $-9861 to-g86) ('u-bs}) abuey
r ounp-g| Aey 2 99 -0L AON 1L By - Bnvz Aew -1 | ABB) AON-8) 19O 61 Bny-/ B0y gg Uer-2) UBP OB AON-BLAON g dodgg el Baly  yidsg

{penunuoo} g "AIQ * siuaeanbe ugjedwen u ybem ueep 9 2I9EL




-13 -

¥8ee V] Z0ee 1109 8£80¢ 19t9 terel  (suol) xapul sseuwiclq AsAINg
691 £9'0 ¥i0 8z0- 8. LE6L- 95+ { 1D %56 } JomoT]
€12 59V 6Vl 68'E 0s€l 8Ly 698 ( eorw Aq ) ueaw payybiap
152 99'g ez 108 tg'ee 89/2 €8zl (1D %S6 ) Jeddn
- {e) o£0 IS°1 651 ¥16-28/ 8¥L
- () 9¢0 SL0 - 8Pt ti6-38L  Gb.
- () 190 PN} €22 vI628L \¥.
. (2) £9°1 £22  vi6gelL  I82
{2) 96711 (2) 209 (&) v's {€) vo'9 (e) 66°2 @zt (@) 6£°11 S/l LEL-065 982
(2) sa's2 (€) 1e21 (& o1 {2) oLgl (g) sz'el @ zeLes- (2) seee 8¢  IEL-0SS €L
{(2) g5l (e) as've (2) og21L () 12¥ (e) s¥'6s (2) 60°16 (2) e9es L2 1£2-085 284
{2) vi81 (£) 202 {2) 61’6 {e)oozzL  (€) 122E (2) oe'2s (@) o622 0L1 LEL-0SS  OBL
{8) vy (¢1) 852 {2) 052 {€) 9Lz (€ 1eor (2) 1¥e . (e) ev'e9 2i¢  6v5-19€ SEL
{2) 09'1 (6) 08'8 {2) 6¥'s {£) ooy (e) ggerr {2 g6'S (e) BO'ES B9  6V5-{98 EBL
{2) 85 (2) 1e72 {2) 10’6 {€) 9gs (€) €6 (e) ore (e) 8% 1 912  6¥5-498 184
(2) 8g'6 (6l ozesr (2 tvig {€) e672Y () 667200 (2} S¥'2 {€) 202z 98l  6¥5-/98 627
(2) 105 (€} 671 {2) 00’0 {€) 091 (€) 21'8 (@) 2570 {€) 29'0 Sbl 996G/ 26E
{2) L60 (/) 86°0 {2) 000 {€) 622 {e) ee’5 (€) 050 {£) vae 19€  99€-G/¢ 88€E
{€) 09'1 (6) s8°0 {€) 810 {€) 650 (€) gL ve (@) 1671 {c) gz2 8L,  99g£-G/2 /8%
{2) or0 (21} 2o {2) 160 {8) ge’L (e) c61L ) ere (o1) 69°'% YEE  998-G/2  89€
(€) 6270 (2} 800 {£) 250 {1L1) 951 {£) 2572 (9} 550 F1) 180 508  998-6/2 9T
(g) 000 (9) 000 {g) vz0 {€) 000 {g) 980 (z) oo'0 () 810 ZEVL  99€-G/Z  S¥E
(@) 1vo (e} e90 {2) 000 (&) 2#0 {€) g20 (2) oo'0 (€} 000 zZ82  vi2-v8L  16E
(¥) 290 (€} 000 {€} 000 {€) 000 {€) y£0 {#} 00D ey zro 128  ¥Pl2-¥8L 68
(¥) 000 (€} 000 {+) 000 {(€) 000 {€) 000 {5} 800 (g} 000 £86  vl2-b8L  98€
(€) 000 (e} 000 {€) ¥0°0 {2) v00 {€) 000 {s) oo0 (8} 000 196  v.l2-P8L  69€
(s) 000 (01} 00 {s) 200 {¥1) 900 {e) 9g'1 {2} 000 (ve) szo Y6EL  vl2-PBL  99€
(#) 000 (2) 000 {¥) 000 {#) 000 {€) 000 {¥) 000 (2) co0 €86  vlE-¥8L  LIPE
(0-691 'L'M ) 29-191 "1'M ) #S-€S1 "L'M) (9501 "L'm)  (g22 vO) (8-Z81 L'M) (08-62L L'M) 1w (W) wneng
Z0-5661 YO-v661 . TO-V66I YO-EB6L  EO-E661 ZD-€661 ¥0-2g66t (u-bs) ebuey
yiunr-sz Aen 7 0eQ-B AON)L unp-gz Aep 090 -2 AON G| Bny-g Bny)y unp-g| ABy 62 AON-G AON _eary  yideg

PR
ERR TR T

{panunuos) g "Al] ' sluejeainbsa usjadwien v ybiom uesy

‘g aqe) "



14 -

*SI% CAr} ISEI] JE [IIM BIEI)S ISON[) IOF WEIW JO [BAIIIUT IIUIPYUO)) - ©

$rS61 LLT6 1691 7891 8L00S . " (suoj) xapui ssenIolq ApAIng

(suorru )

L88 S o 4 €'£8 P67l P43AIRS JO ADUBPUNQY

LTl LT Lo . g1 9bTE- 6IET- 9°1Z §9 661 S8~ e( 1D %S6 ) 1amo]

(395 T Y)im BJRZ)S [2UT )

LTI 09 7€ 601 8I€ 678 88T TSI 6°€S 1'Z8 BoTe £q ) ueaw pajyBopg

LS €6 Ts 0707 7'88€ L'LET 1'9¢ §°6I 6'L8 L'T68 B( 1D %56 ) 1eddpy
(D) sto - (@) 0g9 - - @ o1 - @ oL - - 651  PI6-TEL  8PL
() s8's - (@) 000 - - @ 0oLy - T 0070 - - SbE  PI6-TEL  SPL
@ o - @) €570 - - (@ 050 - T 0s¢ - - €T PI6TEL  TPL
@ €670 - (@ 8877 - @ el || @ 007 - @ 0s°s - @ o5  LIT  PI6TEL  LEL
(@ S6'8L (D) ge6l @ 5 @ TT91 ) 9L91 @ 0s'L1E (T 0069 (T 08'8L @ oL'19 (D el SLY  I£L0SS 9EL
@ 91IsT (T L6'9T (D) £9°¢7 (@) 6t's8 (@) 6661 @ o919 (T 0789 (T oL'19 (0 sTs6T (D) Or'ssS 877  TEL0SS  PEL
@ sose @ 96s1 (D 80V @ @ 1rst @ o06se (@ #9s (T} 0801 Q) ey @ T I€T  T£L0S8  TEL
(@) €L'6 @ sc1 (7} 888 (7) 88 @ 17T (@ 0092 (@ +6'€ @ 91712 (@ tez87 (O IFTL 0L  T€L0S§  (OfEL
() €682 © wLe (7} 868T (£) 08°L1 @ syv (@ o0s18T (@ #pvor (D 1€6ET () vpor (D 05'$ TLT  6YSL9f  SEL

@ o0s°L () 91°L9 © £t €) 98°6L (@ LszoLl| (@ 00T @ oooze © Wz € s 1vr (T 05°ST9T 89  6FPS-L9E  E€EL
(D s1'2T @ oro1 (D sibT . (§) €S'EP (@ €s°L1 (D 00'sel (T} 055 (D o0ger () L8t (@ wedd 91Z  6VS-L9€ TEL
@ czor (€ 0 (© £5s¢ Q) szob1 (D Le've (@ 009001 (£) sp'€s @ 9017 (2D 05'889 (T  00°SH1 981  6PS-19f  6IL

(D €T'2 (T} 09°€T @ vy () 8TL (@ 90¢ @ o0s'T1 (@ 0s'¢6 @ v or (2 00769 (D) 19°8¢ SPT  99€-SLT  T6E
@ 8£T (T} 80T (D L7 (€ oro (D 671 (T 19¢T @ ooy (@ 00'vI (© o005 () 008 19€  99€-SLT  88¢
@ 891 (@ 07z (@) ss90 € L£7T (€ sL1 @ 19781 @ 05's1 (7} €£°8 € 186 © L9771 SIL  99€-SLT  LBE
@) sTT @ zL0 (£ 600 (£) g0'¢ @ €¢s (T) 0592 (@ so'L € 0o (€) €872 (©) 00'8¢ PEE 99E-SLT  89E
(€) €2°0 (€) sL°0 © L10 (¥) 6070 € L10 €) €€ (€) 00'6 © 001 @ 051 € o1 S98  99¢-SLT 9E
) 000 & €00 (8) §T'0 (9) 61°0 L) 900 (S) oo0 ) 0z'0 (€) 980 (9 o080 @ 10 TEPL  99C-SLT  SPE
@ 0070 @ oo ¥ 000 @ 000 @ w1 @ 000 @ 000 @ o (D) 00°0 (T L9°¢ 78T bLTP8T  I6E
(€) 000 (€) LL0 (€) 970 ®) 000 £ 50 (© 190 €) €€s (£) €¢'8 ) 000 (€) €€£¢€ 128  PLT¥BT  68E
(e 1 ) 000 (£) 000 ) 00 # 90 (€) €€ ) 0 ©) 000 @ 050 ) sTy €86  PLT¥8T 98¢
(€) 750 &) 00°0 (2) 060°0 ) 000 © w1 {©) 00g ® 000 (2) 00°0 & o600 £ TSPt 96 tLTP8T  69¢
() o ) 790 ) €00 () 000 (€} 600 () o881 9) o0s'L ) 09°1 (s) 81°0 S 090 P6ET  YLTPRE 99€
€} 000 & 0070 (€ 00°0 @) 00’0 ® 0o (€) o000 ®) 000 (€) 000 ® 000 @ 600 £86 PLZVBT  LvE
{1v) (6LI-8LTLM) (rv1) (6LI-BLTLM) T (W)

(LIZ-€1ZLM) 07-S0T 1M ) (86T-9611M) 61-68T LM ) (OLILM )| | (LTT-ETZLA) 07-S0Z LM ) (86T-96LLM) T6T1-681 .LM) (OLIIM ) (‘u'bs) aduey meug

rO-L66T 701661 yO-9661 709661 $O-5661 £O-L661 Z0-L661 +0-0661 70-9661 pO-s661 Bary - ydaq

23 PO sunp-Aep AoN-dag aunp-Aej  §ZAON-E 1O AP0 unp-Aepy AoN-dag sungp-Legy £TAON-E 10

"1S03[3L, =, ‘I[P PRIV = NV “Ueu{duB L Palj[im = LA "PUPOD 3y UT JUJ| GSOUl [[BNUS B )M [MET) Toams
0081 U2adure)) ® sem paziun a3 31, ‘S19¥IRIq U §)95 [NJSSIN0NS Jo Jaqumy] “ejens padaresun ywesardaa (-) sayseq -pajdures azam ("yiej 007) ™ 99¢ Ue
1212213 BIEIS 219GM (L66] 01 S66T UIMINE) T¢ AL UI SA9AINS UBIPEUE) WO} Mo} paepuels Tad(jaued jydix ‘8y) yqdea pue (joued j5a1) Joquini meay -4 AqEL




-15-

{suonuw )

0Ll §i¥lL SPl 0’89 62504 5.8 25801 808 6'8.€ Liee 5'1e ease pakaains Jo souBpuUNgyY
408 9'0891- g1E- [} Fi- 0 98541 L'vZelL- 5°60662- 9ze VBYES CEY  pEl- { 1D %56 ) 10m07
Oer £eLE £2¢ [§r:1 2's9s5e ¥ize FocLy oLg I A 968/ 86 { eeie AQ ) vesw poyBiem
SoEL ZLeve £96 £72P0L 68804 0L9l1 i ]h: ve6zi ¥¥a8s 0'gES| 0EsL (12 %56 ) 10ddn
— (2 ost - - - - ¥EL  bI6-BEL  2SL
- (2 oss - - oo - - - - - . 901  pI6esL, 95L
- (2) 0s57¢ - - - — - ¥SL  ¥I6BEL  09L
(2 osvBL  {(2) 05208  (2) 0548 @ ooees (B ooriel  (2) 00991 - (8) ose0L (2} ov'se - (&) 05°L1S ¥2l  1€L085 2L
(2) 00'e9L ()oozoe (2 051E (2) 0559 (2)ossys  (g) 00om (2) o052 (2) oseL (2) 00'sge 2L 1£4-066 924
(2 oosor (2 ogg {€) ee¥€ - (£} 29491 (2) 00’506 (&) ossL — ) sl (z) 05'99 851  LEe20ss g2/
@ oozt (@oocizs {2 ooszk (2 oszesr (v ogssie  (2) 000L2 (2 osois  (2) o0OvL -- (z) 00’192 S5 6PSL9E €24
(2} os8r @ osuy {2} 00EY (@) osoze () oggser  (2) 0568 (2) os2i01 - €) pozey  (2) oo'sze 0L 6¥G-49E  S3L
(2} oo'¥e @ oooel (2 oogr (2} oosoz () 00'ee9Z  (2) 000OS (2} 0s'51 - {v) o060t (2) 05v2 09l  6¥5-208 124
(2) 05651 () os2g0e  (2Yosore (@) oszez  (e)olsovt (2) osgee (2} oszo2s  (2) ooees  (2) osiese  (2) 002092 (2) 05212 ¥l 998-Gs2 %€
(2) os2¥ (2) 05001 (e} 0565 (2 osocz  (g) oovoez (8) 056l (2) oo'ezt (2) 05°51 (2) o0'0gsL  {2) 0595 80l  998-5/2  6.€
(2) 0512 (2) 000 (2) 05701 (2) 05701 (2) ogees (2} 0G°g) (@) 000 (Zyossss (@ osiive () oo oLl  998-5/2 08¢
(Z) ose {z) o0'ose  (2) o089 (2) 05721 (v) oooeise (2 ooesrL  (B) ooseros  (2) 00'vE {2) oooses () 29626  (2) 00'89 S22 PIT-S81  BSE
{2) 05'2 (@) 00's () o0 @ osv €) L9901 (g) 00'1 () og'1 ) oo'zy (2 osegr  (£) 2992 {£) 00’ 681  bl2-881 8.8
() 000 (2) 000 {2) 000 @ oot ¥} co9 (z) 000 (2 oot {2) os¢ (&) 295 {2) cs0 8L viZ-s8l  IBE
(2) 000 @) 00’y (2} 00’0 (2} 000 {€} 00'1 {2) 000 (2) 000 (2) 000 (2) 000 (¥} szso2  (2) 000 i2¢  ©£8L-E60 6SE
{2) 000 (2) 050 () 000 () o0 €} 19¥ (2) 000 (z) 000 (2) oo0 (2} 000 (z) 000 00L  EBL-E60  LLE .
{2} 000 (z) 00°0 (2} 000 {2} 000 (g} 000 (2) ooo {2) ooo (&) 000 (£) 000 (€} 000 (2) 050 i¥9  EBL-E60 28E
(69-881°L'M) (19091 LM]  (BSLIM  (G+rrim  (€e2vD)  (Z9er1'ml (6821 LMl (02610 el 1Ml (60 Tm) (sor L'm)  w (W7 wneasg
205661 vO-¥661 20-v661 YO-£661 £0-€661 20-€661 ¥0-2661 2D-2661 D166} £0-1661 20-1661 (u-bs) ebuey

[Z-CL KBINEL D0Q-62 100  Z2-vLAew  ZL-L AON 02-G1 Bny  gl-GAeN  GAON-9ZW0O  £1-ZABN 01 AON-2200  8L-Li Bny t-g ey ealy yidaq.

‘uella|dwa ] psiiip =" 1'M "BINUE(lY SNDEY = Y'D ‘(1X8) 88S) |Med) J3N0 G|
febu3g ue yim juswuedxs Buysy sanesedwos B uo paseq siun uaieainba mest uapdwen ale elep 8y ] "sleRoelq Ul S19s [NYSSa0INSs JO JequInN ejells pejdwesun
wasesdas {-) sayseq ‘pejdwes alem (uie} 00Z) W 99e ueu) 1a1eaib eles a1aum NE "MQ U1 SABAINS UeIpELED SNOUBA WY MO) RIEPUE)S Jad JaqUINu Ues . *§ 3jQBL




-16-

D2ise Uvaste 00981 0'eelel o'goBeTt [1ir4 5210 0066221 0'299¢ oleere Oveoly 0GlEr  (Suol) xeput ssewolq Aeang

o2 g'ee- 62 W75 1ig ‘£852- rA 12 e 618 o2ee- ot (1D %56 ) :8mo
§9 229 Le ¥'se 9'82E 80 889 0L o8 SEEL Lt ('ease Aq) ueow palyBlom
oLt 1’851 ¥S 6¥pl 0'9e9 g0ve 6°050% €01 . -S0LE 1'66% 1’92 (1D %56 ) ;eddn
g so - - ] - - - - el v16-28L 2S5s
(2) ve - - - 901  ViG-ZEL 9S4
- @z - -- - - - - - ¥SL pi62EL  09L
2} 81 (2) o've2 ) 161 (2) 67022 {r) a19v (2) 59 2) ga1 (2) g0z - (2 o8 ¥2L 184088 2L
(@yes2 (z) voB (2) g6 2) 092 () Lsze (z) 981 2) s22 — {g) oee {e) 18 2L 1EL-088  98L.
&) 196 @rzre - (e) 196 (&) g09 (2) erer (2} 202 oL (e) zoz 951  1EL0SS 82L
e {2} 20 (z) o1 {2) g'e6e ) 159 (e) £09 (@) vep (Z) g8e (@) L's2 §GI 6pS-L9€  ETL
(@9 (@ rie (2) L2'9 (2} L'89 (£) 20t (2) 261 (2) o16¥ - (€) oset (2) 692 GO0l 6p5-/8E  S2L
ey o0'g (2) 9-ae (g)ove . (2 ¥eeE () 6°av8 (2} 66 o @21 (¥} €€ @ re 091  6b5-29¢  L23L
2 1as (2) e's0F (@ 181 (2) geg (e) 6'v22 (2) 1'se (8) gr8L () Lee @ Lv1¥ (CAN AR (2) L6t ¥l  90g-Gl2  ISE
(2) est {2) g0t (e) 6% (2) zoe {e) v 1EF 22 () 691 @€l (1)~ () vosor (@) ¥'S 901 99e-6/Z 6I€
(2) 280 (2) 000 (2) 2£0 (@) vo (2) 2’561 @ - (2) 00 ) 61+ FAR-24T:] (@) 2o ot} 998-6.2 08t
(2) stz (z) g9z (2) ev'e (2) £1 {v) 1690z (2) ovOL (2) vooze  (2) &) (2) v'o6t €) ¥'s11 (rel S22 ¥l2-681  BSE
(2) 800 (e) ee0 (2) 800 (2) g0 (€) ez (2) 20 (g eo @ ve (2) v'or €) 1€ €} 670 6EL  viZ-98l  BIE
(2) 000 (2) coo (2) 000 @ 11 ¥ 01 (2) 00 - {@eo 1o € o0t @10 281 F2-681  I18E
(2) 000 {e) 620 (g) 000 (8) 00 (€) 2o {e) o0 {2} 00 () 00 (g) 00 ¥) ov (2) 00 12y €81-£60 - 6SE
(2) 000 @ e1o () 000 @eo (€) 60 (@) oo {2} o0 @ o0 - (z) oo (z) oo 00L  EBL-EB0 L€
(€) 000 () 000 {2) 000 (2) 00 €) oo @ oo @ oo €)oo fe) oo &) oo (@) go /¥9  £81-€60 E8E

(69-881° 1'M) (19-081°'L°M) ESILM GrrL'L'M) EeevD) {-9er'L'm) (6821 L'} (026117 L'M) (€Ll LM (601" 1A} (g0l "L'm) W WY wmens
205561 PO-¥661 20661 YD-£661 £0-€661 ZO-E66L YO-2661 20-2661 YO-1661 £0D-1661 2o-ie6L  (u-bs) ebuey
12-€| Aep g1 98Q-62 190 zz-v1 few Zi-1 AON 0g-51 by gI-SABI  GAON-GZW0  E1-ZABIN OL AON-LZ2P0O  8i-LL By ti-eAey ey yideq

‘ugwsdwsa ] peyiim = LM EBMUBYSNPED) = YD "(1X8] 838) |MEl) Jal0 G L1ebUT UB im Juowiedxe Buiysy eAneleduwiod
2 uo paseq siequinu juaeAnba pwen usjadwen wouy pajeisusb ciam BIEP BY | "SISNJEL] Ul SIS [NYSSB0ONS (0 JAqUINN “ejess paidwesun lueseaidad
{-) sayseq "pejdwes siom (‘Uigj 00Z) W 09E LByl Jo1eaib BleNS aI9yM NE MG Ul SABAINS UBIPEUE] SNOLEA WO MO) RIEpUR)S 1od {6y} ubiem vea: "6 dlqEL




-17-

LIL9EE

v'elz-

1's8

98ty

() o0rez
(2) co'ese
(2) 96'622
(@) esv2
@) srie
(@) 586
(2) 8071
{z) so've
(e} ev'eBs
(z) 00’0
(2} oez
{2} 6t's8z
(2) 000
(2) 200
(2) o0'0

9LLLS 1595
685 £z
¥62L 1'st
i 08z
@ 19 -
(2) g6 (z) 1978}
(2) 958 (2) eo'se

{2} 2070£T (2) Lo8r
{2) e vt (2) s¥'92
(e) 68212 {z) szov
@) vs2z (@) eve

(z) os'sovL  (2) eo'6l

Y isies  (2) 29€2
(&) 620 {z) 00’0
(2) ¥o's @ b1
@) syl (2) 826
@oo00 - (2)o00
oo - @ rLo
}ooo - (2)sro

AT L1z€12LM)  (902-502LM)

ZO0-866L
unp-Aew

YO-L661 ZO-L661
280190  unr-Aey

1

Frras

L 10k

592

TasL
(e) 82E @)
() eszzz (2}
) vroe )
(z) a9'8 ()
@) ez vz @
@199 (2}
et @
(z) 96°¢ )
{2y pzszy (D)
) vt @)
(z) g0 @
(2) ge'y ()
() 000 (z)
(2) 00’0 @)
(@) 190 (2)

(Zr-1rL)

(E5ZNY)

T-9661

L86S

L€

[4-13
¢iz

oLel
WL
vs'LE
ZE6L
81'8L
£9°2€
£9't
£4'59
95D
a0
IS8
St2
000
60°0
00’0

s

(68LIM )
Z0-9661

(2
(2}
)
@)
(@)
@)
@
L64]
(z}
@)
)
(@)
@
€4}
(@)

L'v0L-

6201
5'0L6

66°09
8e'eLL
6L'9%
988°'se
ge"atr
L0461
£S°LLL
S0°6S
0L'0EZ')
000
o
£6°6E
rL0
820
00°0

(Li-aL1m)

PO-5661

£1990-5ZAON DEARN-ZZARW 9Z100-8Zdes

(&) o551

vast

60081-

oSty

627592

(2) 0556 .
(2) o0'6E0L
(¢} os6Ys
{2) 00 Ly
(2} 00O
(2} os'voe
(z} os'6

(z) oo'g6l -

(2) 000

{Z) 00’1681
{2} 000
(2} 0571
(2) 000

(2} ooegLe .

o

192
£BEEZ-

6'9.9

L'E69E

(z) 0081
(2) 05’6
(z} o0'eZ
(2) oo'0te
(2) oo'skelL
(g) vrizol
(2} zzvml
(z) covoss
(2) L9°019¢
(€) L

() vrep

(2) o0't¥L
(z) 000
(z) 000
(z)} 000

280120

5'8E
se

¢'eol

6°'L61

(2) oo'ors
{2) ooeez
(z) oo'evT
(2) ot'o6t
(2) 0099t
(z) oor2e
(2} 05251
(z) 055t
{2) 050
(@) o011
(2) 05°'¥¥L
(z) 000
(z) 050
(2) 05t

(ZZz-1zzim) (L1Z-e1zam) (502-50ZLm)
- To-B66) ¥D-2661
unp-Aepw

Z0-L661

4]
8's0y-

L'EEL

LELS

(2) 00251
(2} 00'906
(2} 95°6e¢
(z) o058t
(z) os"9gL
(2) oo"02Zp
(2) s0°21L
(2) arsz
(2) zz'ese
@) ovv
(2) c0e
(@) eopeL
(z) 00’0
(2) 000
@ e

Er1rd)
(e5ENVY)
09661

Lor

T g9t

13173
L'69L

{2) 6829
{z) 19'802
(2} 95021
(2) 90991
(z) oo'ssy
(D) 157252
() 052
{2) 00695
(@) cc261
2) vie
(z) 00'z9
(z) 00°2Zs1
{2) 000
() 050
() co0

(6811M)
ZO-9661

{su0}) xepu} sseWOIq AAINS

Z'v0g (suonpu )
BaJe pokeans Jo sduBpUNQY

+'£965- ( 1D %56 ) somoT

0'0LL (ease Aq ) uesw payblam
+'€05L (19 %56 ) Joddn
- Y51 PI6-ZEL 092

- 901 PI6ZEL  9S.
- vEL  vi6TEL  gS5L

@) L0evT 951  IE2-0SS  9TL
(2) 00'zze L LEL-058 9TL
(2) 99021 yZL  1EL0SS  vEL
(2) og'62e 091 6bS-L9€  LZ2
(2) o9'c62 S0L  6¥5-198 SzL
() 007162 S51  6YS29€  £TL
(@) areeL 9Ll 99£-5iT 08¢
(2) 69785 901  99£-6iT  6.F
(z) g2'2620L V91 9985l  ISE
(2) 0570 8L viZ-S8L 1BE
(2) 001 6EL  ¥l2-S8L @it
(2) ez szy 7 blT-58L  gse
) oo1 1¥9  E8L-£60  ZBE
@)ooz 0Ol EBLE60 L€
(z) 00’0 . 2y EBLE60  6SE
nu {n)

(L21-8211M) (u-bs) ebued wneng
pO-s661 By  uyideqg

unp-Aely  £1990-SgAON OpAem-ZZABW  9Z190-gZdes

‘1502191 =1 "18)padN PAINY = NY ‘uBllajduwia] palgim = LA ‘PUSPOD SU) U} i3UJ| SILL |ELWS B YUM MmET]}
Aaaing 0021 ueledwe)) B Sem pazinn Jeab ay) 'sjeyoRIg U] S19S (NJSSIIINS JO Joquiny "elens pojdwesun jussedas (-) sayseq ‘pejdwes etem ("Yiey 00Z)
W 99¢ ueyy Jeieelb Blel)s aisym (8661 Buuds 0] 5661 UWININE) NE “ALQ U] SABAINS UR)PRUED WO MO} pIBPURLS Jod Jybom pue 1aquuny ueep 0| ojqeL




218 -

L

80,000

60,000
50,000
40,000

30,000

70,000 -

20,000 -

10,000 -

— 03N

M3N (estimated)

.
ore 7 3
o0
(=)} (90 Wy o0 -t <t -~ o o
vy \D O \D r~ [y r~ ) [e.0]
(o)) joa] h =) (w5 [o} (o) [ =
- — — — y— b — — —

1986

1989 -

Srore-0-0-0L0iRRGLrES

slejsje-o

1992

[ ]
-

1995
1998

Fig. 1: Nominal catches and TACs of redfish in Div. 3LN ( 1994-96 are 'prdvisional).
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Figure 3. Stratified mean number and weight (kg) per tow in Div.
Canadian surveys where strata greater than 366m were covered. Surveys up to spring
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surveys since 1978.
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~ Figure 6. Stratified méan weight (kg) per tow in Div. 3N from Canadian and Russian

surveys since 1978.
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Fig. 7 Length frequency distribution from stratified-random research surveys to Div. 3L from 1978 to
1998. Plotted are mean number per standard tow in Campelen equivalent units. X-axis is forklength
in centimetres.
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Fig. 8 ' Length frequency distribution from stratified-random research surveys to Div. 3N from 1991 to
1998. Plotted are mean number per-standard tow in Campelen equivalent units. X-axis is forklength
in centimetres.




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23

