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Introduction
The avesage reported landings frém this stock for the'period 1959:1988 was about 24,000 ¢ In the early fo
mid-1980s landings averaged'about 19,000 t and between 60%-80% of the total wes taken in Div. 3N (Table 1, Fig.
1 1111986 mpomdlxmdmgs doubhcdio43 WOlmmGS%mkmmDv 3. Thcmc:eaae in catches was duc to the

grea.hrpuhupauon ofEEClPornIgal in both Dw 3L and Dv 3N ('I‘able 2) ’I‘he USSR also took most of their
lanmgsfrmn&v ILin 1986. Catdmmmdagmnm I%Tw&wMgtmlmpomd]nstoncaﬂyat’Tl 000 ¢ This -
mbeambubdmﬁn-ﬂwrmumdmtdmbyEFL‘JPorﬂngalmDv 3L, mucasesby USSRme 3N and
substamla]mxd:esbySoumKoma.h19881mdmgsded:mdloabout45000tmd were split evenly between both

dmmons Prehmmmycaldwsfot 1989mchcatcafurﬂmmduchontoabou&2l 000 tmﬂ\EECJPormgalrcporung
abom6000[(Avﬂade Nklo etal NE 1990) and thz USSR repomng 11 000t(Chumakov mdBomvkov, MS

1990). Cmadlm meil]anoe est:males for non-mnbct cuunlms ﬁshmg n thc Regulatory Area {mqmbhslmd data
ava:lablc from tln: Ncwfoundland chwn of DFO) mdmﬁc thnzm 1987 ﬂlcrc was 4 500 L takv:n by Caymen Islands in

Div. 3N and 3,000 t taken by Panama in Div. 3LN, In 1988, esuma&sfromﬂusaom{or])v 3LN were 3,900 t for
Panama, 3,000 tfor Caymen Islands and 1,000 t fof:St- Vingen{'s::N6 estifmates weré'available for 1989. -

The TAC for this stock has been 25000[smcc 1980 Acoordlng tolepcmdlmldmgs, ﬂuﬁshcryls
Prosecated mroughoutﬂwyearmbomdwmons('raka) Ascpamhon ofthc caldm for each dlvmonby gear type
sinoe 1976 (Tablke 4) shows bottom trawling has been the predominant method of captare. Midwater trawling has
aocounted for-a portion‘of the reported catch in cach'division but appears’io b employed more oftent in'Div. 3N.

Catch and effort data were obtained from ICNAF/NAFO Statistical Bulletins for the 195921987 period. These
were combined with preliminary NAFO data for 1988 and prekiminary Canadisn data for 1988 and 1989, Quty, those

data where redfish comprised more than 50% of the total catch were sclected. The catchieffort data were analysed with
a multiplicative model (Gavaris:1980) to° derive ‘a‘standardized’ catch’ ratc- serics. “To -reduce’ pokntial: biss due to

rounding exrors.associated with low- valucs, ‘catch- andfor-cffort-datd‘less thian” 10" units’ weré- deleied prior to e’

analysis as:were cakegory: types-with-ess than five: observations: A" calegory: type consisting 6f"'ﬁvc"nfbﬂ‘mily chosen




cafegories representing the amount of bycatch associaked with an observation was induded in the model consisient
with lest yeer's assessment (Afkinson and Power, MS 1989). The: regression was ran unweighied because of
mMownpaml%gmofprma!ingofm‘onpﬁorm 1984.

The data were snalysed separately for each division because of different trends in the caich rate serics in recent
years (Power and Aliinson, MS 1987) a fact which violaes an essumption of (he model if the data are combined.

An imitial statysis of Div. 3L dats revealed three outliers that were climinated. Residual plots for éhe final run
of the model (Fig. 2) did not show any pattems to suggest that the model was inappropriste. The final regression was
highty significant, explaining 62% of the variation in the calch rates (Table 5). All calegory types were significant. For
the year categorics, the estimated coefficients for 1961, 1964, 1967 and 1986 are the only oncs that are different from
1959 (within 2 s.¢.). The standardized catch rake series (Tabke 7, Fig. 4) shows much within year verisbility from
1959 to 1974 but indicates stability in the trend. From 1974 to 1986 cafch retes show a-general increase followed by a
decline 1o 1988, A preliminary estimate based on Canadian data indicates an increese in-1989.

An initial enslysis of Div. 3N date - revealed two outliers that were climinated. Residual plots for the final
analysis (Fig. 3) suggesied the model was appropriate. The final regression: was hghly. sigmificant, explaining 66% of
the catch rate variation (Tabic 6). Only the month category type was not significant (p:<-.25). For the year categories,
the ¢stimated cocfficients: for 1966, 1974; 1980, 1982 and 1987 are: different from 1959 (within 2°s:¢.). The
standardized catch rete series shows much within yeer variahility over time (Tgblc 8; Fig. 4). Caich rates indicate a
somewhat stable period from 1959 to 1979. There was a substantial increase in-1980 followed by a decline to 1986.
This was followed by an increase to- the 1980 level in 1987, followed by o substantial decline in 1988. Effont
calculated uging the standardized catch rase series show a dramatic increase in Div. 3L in recent years: (noted above) an
well es a steady increase in Div. 3N since the late 1970s (Fig. 5).

Since the multipkicative analyses on Div. 3L and Div. 3N caich and effort data indicated fhere was generally
no conirest in the derived catch rate series over time, general production analyses were not carried out. The results of
previous production antyses silempied for Div. 3L (NAFO Sd. Coun. Rep., 1957) and for Div. 3N (NATO Sd.
Coun. Rep., 1988) have been viewed with little confidence.

Length frequencies available from sampling the landings of the Div. 3L fishery for Cenada suggest the main
proportion of fish canght were in the 27-32 cm range (Fig. 6). Length compositions from the Portuguese fishery in
Div. 3L indicate most of the catch was in the 3037 am. range while in Div. 3N the majority represented the 21-27 cm.
mgc(AviiachkloctaI., MS 1990).

Research Survey Deia

A survey conducted by Canada.in Div. 3L in January of 1990 estimated the total biomass'io be only about
13,000 t. The survey sampled ail strata (minimuam two sets) greater than. 184 m:(Table 9). This' wee-below an estimaie
of 30,000 t based on an 1986 survey by Canada to the same ares at the same time of year. Fatimates of stock size: from
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USSR trawl sarveys from 1983 to 1989 in Div, 3LN (Chumakov end Borovkov, MS 1990, Tabkes § and 9) show
much interanmmsl variability bot indicale a dedine since 1983, This trend is cvident in both the abundance and
biomass. Trawl-acoustic survey sesults for Div. 3LNO combined for 1988 and 1989 indicaie a drematic decline in
both mmbers and biomass from 1988 to 1989 (Chumakov and Borovkov, MS 1990, Table 10). Length compositions
from the USSR bottom trawl surveys from 1983 io 1989 indicate quike different population structures for cach
division (Veskov cf al., MS 1990, Fig. 2). The data from Div. 3N from these surveys suggesi relatively good
recruitiient in this portion of the stock’ with fish of 14-16 cm. present in 1989. A somewhat different length
distribution exists in Div. 3L.

Discussion/Condlusi

The caich rate indices derived for cach division show much between year varishility, These are too dramatic to
te explained by the population dynamics of redfish which are a long-lived species. It is therefore considered that (hese
fluctnations are not reflective of any troe changes in the population, especially considering the magnitude of catches
which have been taken from this stock in recent years. Independent estimates of stock size from the USSR research
veasel surveys, while associated with large botween year varishility, generally indicale a declining population. Limited
Canadian survey date Buggest & similar trend.

In the Iast assessment of this stock (NAFO Sdi. Coun. Rep., 1989) iltustrative SPAS werc run at two different
vatucs of terminal fishing mortality (F =0.1 and F =0.5). A yicld per recruit, also besed on the results of these
illustrative runs, indicesed that long-term yield even at the Fp . was about 22,000 L Reported catches been at Jeast
double this figure in recent years and in 1987 were cven fhree times higher. In view of the unknown catches of non-
member countries and the substantial catches by member countries in recent years, fre present TAC (25,000 t) may be

100 optimistic in %rms of a rational menagenent of this resource.
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Table 1: Summary of nominal catches (t) of redfish in Divisions 3LN.

Yaar 3L 3N Total TAC
1959 34,107 10,478 44 585
1960 11,463 16,547 28,010
1961 8,349 14,826 23,175
1962 3,425 18,009 21434
1963 8,11 12,906 21,097
1964 3,858 4,206 8,104
1965 9,451 4,042 13,483
1966 8,927 10,047 16,974
1967 7,684 19,504 27,188
1968 2,348 15,265 17,613
1969 927 22,142 23,069
1970 1,029 13,359 14,388
1971 10,043 24,310 34,353
1972 3,085 25,838 28,933
1973 4,709 28,588 33,297
1974 11,419 10,867 22,286 28,000
1975 3,838 14,033 17,871 20,000
1976 15,971 4,541 20,512 20,000
1977 13,452 3,064 16,516 16,000
1978 6,318 5,725 12,043 16,000
1979 5,584 8,483 14,067 18,000
1980 4367 11,663 . 16,030 25,000
1881 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 20,857 25,000
1986 27.833 14,972 42,805 25,000
1987 30,342 40,949 71,21 25,000
1988* 22,194 22,467 44,661 25,000
1989* 20,648 25,000
1990 25,000

* Provigional.
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Table 2a: Nominal catches (1) of redfish in Div. aL by country and year.

Country 1978 1979 1980 1981 1982 1983 1984 1985 1986- 1987 1988°
Canada (M)+ 18 934 £54 1,696 1,003 2663 - 52 342 2,597 2,352 5.021
Canada (N) 3,143 4,086 2,412 5,925 5,910 3,800 1,229 1,716. 2,235 2,159 1,436
France (M} 45 4 3 oo - - - - 5 -
France (SP) 8 - 1. - - - - -
FRG - 7. - - 89 309 54 - 3
GDR 918 168 375 509 12 586 849 672 486 696 661
Japan 522 - 26 128 159 105 129 135 114 152
Poland - 4 -2 - - 2 1 4. -
Portugal 261 265 639 275 125 91 48 4 13,469 19,858 9,867
Spain 8 - - - 137 25 347 N 192 199 335 -
UK - 2 - . - - - - -
USSR 1,395 114 345 737 607 1,168 1232 309 8,658 4,459 5,004
Ireland - - - - - - - - - -
Cuba - - - - - - - - -
Kor-S - - - - 29 - - 364 20
TOTAL 6,318 5,584 4,367 9,407 7,870 8,657 2,696 3,677 27,833 30,342 22,194
* Provisionai.

+ Maritimes and Quebec were combined prior o 1979,
Table 2b: Nominal catches (t) of redfish in Div. 3N by country and year.

Country 1978 1979 1980 1981 1982 1883 1984 1985 1986 1987 19858"
Canada (M)+ 1 198 683 442 . 13 311 - - 1
Canada {N) 18 1,285 367 63 337 1 2 82 17 21 3
France (M) - . 25 - - - - - 8 -
FRG 12 - - - - . .

GDR 11 0 7. - 58 - - -

Portugal - - - 1 . ' 365 890 8,273 7,854 2,147
Japan - - - - - 81 - 12 51 -

Romania - 8 - - - - - -

Spain 1 - t4 239 278 875 239 2,881 1,393 132 -

UK - . - - - - - - -

USSR 4,532 5,904 8,944 12,762 10,414 7.844 9,045 10,576 2,227 14,397 6,735
Cuba 1,150 1,062 1,644 1,309 2,621 2,370 2,320 2,055 2,429 2,433 2,483
usa - - 11 - - 85 a .- .

Kor-§ - - - - 26 - - 617 16,053 11,008
TOTAL 5,725 8,483 11,663 14,873 13,677 11,090 12,065 16,880 14,972 40,949 22,467
* Provisional.

+ Maritimes and Quebec were combined prior 1o 1979.




Table 3a: Nominal catches (1) of redfish in Div. 3L by month and year.

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug, Sep. Oct. Nov, Dec. Total
1978 41 535 301 358 466 669 272 48 19 224 933 2,454 6,218
1979 76 1 1,084 1,31 116 132 492 466 5 22 1,290 509 5,584
1980 amn 112 396 119 373 261 80 10 718 an 22 1694 4367
1984 280 81 137 1,920 2,286 532 73 90 404 161 1980 2,283 9,407
1982 1,126 672 1,232 1,225 295 289 459 . a7 643 1,367 173 as52 7.870
1983 1,304 496 672 1,080 934 708 274 842 562 1,070 799 116 8,657
1984 243 135 168 380 76 181 49 57 1,002 318 46 a1 2,696
1985 481 120 177 33 215 165 41 78 354 866 441 408 3,677
1986 423 845 3470 77266 3662 503 975 2,196 B44 3964 2,166 1,815 2783
1987 2439 1,631 5306 1423 1,765 75 1,233 3877 328 4216 3712 1381 30,342
1988° 2,840 1,620 863 1,465 180 1,349 1,705 5441 2,053 1,933 674 2,071 22194

* Provisional.
Table 3b: Nominal catches (1) of redfish in Div. 3N by month and year.

Year Jan. Feb. Mar. Apr, May Jun. Jut, Aug. Sep. Oct. Nov. Dec. Total
1978 1 1,230 1,806 875 390 794 32 343 - 12 23 219 5,725
1979 3693 1177 562 1 1.091 21 563 804 248 98 155 70 8,483
1980 3561 2798 2,269 121 368 833 81 422 1,085 122 2 1 11,663
1981 6,293 3,657 877 78 77 145 1,035 1,577 413 273 208 240 14873
1982 3042 1970 2919 1141 243 100 581 3,156 485 21 12 713,677
1963 869 609 2029 2186 1,226 675 1,121 1,266 303 376 208 222 11,080
1984 4562 1,763 1,821 676 67 74 1694 1,014 156 93 131 14 12,065
1985 1,110 2,169 2,181 4,212 1,668 420 1,665 676 784 541 230 1,223 16,880
1986 392 665 406 534 454 15 4392 81 1,196 110 4131 1,696 14972
1987 3,787 3118 1885 2203 2698 2383 4339 6280 7287 2431 1004 3534 40,949
1588" 655 526 705 830 773 1,284 2328 4473 3389 1,419 3366 2,719 22467

* Provislonal,

a includes a catch of 1 t in month ‘unknown'.

Table 4: Breakdown of catches by gear type for redfish in Div. 3LN
3L 3N
Bottom MW Gilinets Misc, Bottom MW Gillnets Misc. Totals

Year Trawl Trawl Traw Trawl
1976 9,450 6,224 297 1,715 2,826 20,512
1977 7.116 5,724 609 3 2,488 555 20 16,518
1978 3,283 2,884 151 4,858 867 12,043
19791 3,134 2,381 89 - 8,371 112 - - 14,067
1980 3,820 314 133 9,197 2,463 3. - 18,030
1981 8,534 B50 223 9,097 5774 2 - 24,280
1982 7,259 466 145 7.875 6,001 1 - 21,547
1983] 8,107 308 238 4 7.925 3,165 - 19747
1984 2,241 237 218 3,298 8,767 - - 14761
1985] 3,242 07 128 10,426 6,453 1 20,857
1986] 18,964 8,624 122 122 10,423 3,405 1,144 42,805
1987| 25,204 4,441 278 3 32,3 8,527 N 71,291
1988 15,385 6,702 97 16,181 6,269 17 - 44661 a

a Provisional.
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Table 5. ANOVA results and regression coefficients from the

multiplicative model to derive a standardized catch
rate series for redfish in NAFO Division 3L.

JREGRESS&DH OF MUL+IPLICRTIVE MODEL o

MULTIFLE Ry, \uvrrnntins 0,791
MULTIFLE R SQUARED,,,,, 0.425

AHALTSIS OF YARIAMCE

SOURCE OF SUMS OF HEAHM

YARIATIOHN ) DF SQUARES SQRUARES F-YALUE
IHTERCEFT | 2.834E1 2.834E1
KEGRESSIOH 71 1.19082 1,477€Q 9.479
TTPE | 26 9.293E1 2.034E0 11,910
TrPE 2 11 7+213EQ §,557E71 3.707
TrFE 3 4 1.768E] 4,420EQ 24,989
TTFE 4 30 ?.814E0 I271871 1,850
RESINUALS . 404  7,144F1 1,769€1
ToTAL 476 2,188E2
REGRESSION COEFFICIENTS
CATEGORTY CODRE VERIAELE COEFFICIENT ST, ERFROR MO, OES,
% 3125 IHTERCEPT 0.040 0.159 474
& ] ‘ <o
4. 95
5 39
1 2114 1 0,494 0.184 9
2125 2 “0.088 0,171 8
2155 3 “Q.064 0.193 )
3114 4 70,381 0,169 15
3124 3 0.014 0.153 9
3154 & “0,513 0,209 3
3155 7 0.166 0.111 25
10127 8 “0.,667 .,208 S
11115 ? 0,440 0,250 3
11114 10 0,391 0,194 10
11125 11 0,043 0.110 19
11126 127 “0.038 0,192 12
11127 13 “0.032 0.128 17
1412 14 T0.296 0.174 7
14127 15 0.721 0.211 11
14612 14 “0.014 0.174 26
17116 17 “0,995 0.214 5
17127 18 0,264 0.159 9
20114 19 "1.166 0,183 11
20116 20 0,140 0.195 i1
20127 21 0.377 0,088 54
20145 22 1,308 0.305 12
20157 2 0.537 0.092 32
27125 24 0,159 0,084 36
27124 25 0,134 0.187 7
Q.214 3

[ ]
~J
[
w
~J
B S
o
Y
-
o)
il
(=]




Table 5. (continued)
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Table 6. ANOVA results and regression coefficients from the
multiplicative model to derive a standardized catech
rate series for redfish in NAFO Division 3N.

FEGRESSIONR OF MULTIFLICATIVE MODEL
MULTIF-LE Rr....i.!.!.t. 0'811
MULTIFLE R SQUARETD,,,,, 0,457
AMALYSIS OF YARIAHCE
SOURCE OF SUMS OF MEON
VARTATION InF SQRUARES SQUARES F-vaLUE
ITHTERCEPT i 4,602€E1 4,602E1
REGRESSIOHN 56 8,292€E1 1.481EQ 10,332
TYPE 1 12 2.158E1] - 179980 12,550
TYFE 2 11 1.714E0Q 1,560E71 1,088
TYFE 3 4 1.,102€1 2.734EQ 19.216
TYPE 4 29 1.,279Ej 4,411871 3,077
RESIDUALS. 302 4,328E1 1,433671
TOTAL 359 1,722E2
. REGRESSION COEFFICIENTS
CATEGORY CODE VARIAELE COEFFICIENT STD, EEROK NO, OES,
1 3125 wTeRcerT 0,362 0.143 359 o
i 95 |
5 5% ' |
1 2114 1 0,333 0,139 17
3114 2 0,055 Q0.112 73
4127 3 6,399 0.135 18
4157 4 0.3574 0.134 22
16127 5 0,133 0,199 5
20114 b ~0.840 Q.183 8
20116 7 . 70,137 0.180 8
20127 8 ©0.A25 0,101 80
20157 9 0,684 0.111 29
22126 10 0.074 0,148 11
295127 11 0,428 0,141 24
27125 12 0.344 0.189% é
2 1 13 0,263 0,113 27
2 14 0,261 0,118 a3
3 15 “0.284 0.112 29
4 14 0.211 0,120 22
3 17 0,183 0.118 2
7 18 0,178 0.099 44
8 19 “0.+187 0.099 45
ki 20 0,203 0.099 46
10 2 0,256 0.108 31
11 22 0,198 0.112 26
12 2 0,370 0,122 20
4 0% 24 “0.621 0,089 33
43 25 “0.512 0.080 39
79 24 0,390 0,073 47
85 2 T0.262 0.064 a9
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Table 7,

Table 8.
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Predicted standardized catch rate series for Divigion
3L as derived from the multiplicative model (1988-89
are from preliminary data).

FREDICTED CATCH RATE

LH TRANSFORM RETRAHSFORMED

TEAR MEAM S,.E, MEAN 5,E, CATCH - EFFORT
1959 0,0405 0.0234 £.123 0.178 34107 3035%
1940 0,2334 0.0302 1,339 0.235 1146 4

1961 0.3392 0.0548 1.823 0.42 8347 4580
1942 0.1840 0.0446 1.287 0.26% 3425 2661
1943 0.4223 ., 0.04%1 1.42 04357 - 8171 5037
1954 0.6866 0.0881 2,034 0.592 3899 1912
1965 00970 0.0725 1,161 0.307 9451 8140
1966 70,0246 | 0.0634 1,033 0.256 8927 &707
1967 0.4706 0.033% 1,720 0.314 7684 4468
1948 0.2157 0.0478 1,324 + 286 2348 1774
1969 0:2463 0.0362 1,373 0.25% 927 7%
1970 0.2835 0.0493 1.414 311 1029 727
1971 0.,2870 0.0434 1,425 1294 10043 704%
1972 0.1544 0.0466 1,248 0.267 3095 2479
1973 0.9947 0.0729 1,835 0.487 4709 2567
1974 70,3312 0.0800 0.734 0,209 11419 15148
1975 0.1073 . 0.0430 1.1%1 0,245 838 3224
1974 0.0735 0.0133 1,171 0,135 15971 13443
1977 0.0111 0.0133 1.098 0.124 13452 12234
1978  ~0.1387 0.0140 0+945 0,111 46318 5489
1979 0.2358 0.0174 1.399 0.184 1584 3992
1980 0.1928 0.0136 1,315 0,184 4347 3322
1981 0.2033 0.0157 1,329 0.164 7407 7081
1982 043064 0,0127 1475 04144 7870 3334
1983 043402 0.0143 1.525 0.182 8457 5478
1784 0.1 0.0175 1,304 0,172 2694 2067
1985 043353 0.0151 1.914 0,184 477 2425
1986 0.4144 0.0120 1,647 0.180 27833 156894
1987 0.1841 0.0161 1,302 0185 30342 23287
1988 040 0.0123 1,178 0.130° 22194 18847
1989 0,3124 0.0367 1,446 0,279 13534 9231

AVERAGE 'C,V, FOR THE RETRAMSFORMED MEAN! 6,178

Predicted standardized catch rate series for Division
3N as derived from the multiplicative model (1988 is
from preliminary data).

FREDICTED CATCH RATE

LN TRAHSFORM RETRANSFORMED

YEAR MEAN 5,E, MEAH 5,E, CATCH EFFORT
195% 0.3418 €.0204 1.327 0,218 10478 4861
1960 0.9244 0.0443 1.774 0,378 14347 9329
1941 0.4482 0.0309 1.454 0.299 14824 8951
1942 0.5469 00231 1,872 0.283 18007 2418
1943 0,4295 0.0310 1,425 0,283 12904 7940
1944 0.,4506 0.0407 1,452 0.331 4206 2544
1945 0.7047 0.0436 2127 G.440 4042 1900
1944 048440 0.0192 2,480 0,343 10047 4051
1947 0,547 0.0453 1.837 0,463 19504 10616
1948  ~0.0382 00502 1,009 0.224 15285 15135
1949 0.2942 0.0318 1.419 +252 22142 15401
1970 0,3347 0.0332 1.480 0.268 13359 027
1971 0.2449 0.0666 1.328 0.338 24310 18312
1972 0.3%46 0.0299 1.512 0.250 25818 17087
1973 0.2677 0.0393 1,377 0.271 28588 20761
1974 0.8505 0.0382 2,467 0.479 10867 4404
1975 4.5740 0.0404 1.849 0.374 14033 7308
1974 0.0202 0.0334 1,078 0.1%4 4541 4212
1977 0.3791 0.0440 1,534 0.319 3064 1995
1978 0,24B6 0.0314 1.384 0,244 5725 4138
1979 0.3351 0.0218 1.484 0.219 8483 3709
1980 0.,7157 0.0210 24175 0.314 11563 5362
1981 0.5640 0.0220 1.848 0.276 14873 7962
1982 0.8599 040202 2.098 0.2%1 13477 6646
1981 0.4715 0.0234 1.702 0.259 11090 6317
1984 0.3847 0,0282 1.560 0,261 12065 1736
1985 0.1804 0,0254 1.271 0.202 16880 13283
1984 0,15 0.0 1, 0.205 14972 12152
1987 0. 0.0194 2.109 0.293 40949 19419
1988 0.3554 0.0238 1.515 0.233 22467 14827

AVERAGE C ¥V, FOR THE RETRAMSFORMED MEAM; 0,178




Table 9.

Stratum

328
341
342
343
344
345
346
347
348
349
350
363
364
365
366
368
369
370
N
372
384
385
386
387
388
389
390
391
392
729
730
731
732
733
734
736

TOTALS
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Estimates of density and stock size from Canadian

Research surveys conducted in Div.

3L in Jan-Feb

cf 1986 and 1990 (numbers of sets made 1in brakets).

Depth
Range
(m)

OO NN UNBRWUNWEBRRNHHERNWODMONNHRHRNDOSE WD NN

Area sq.
n. mi.

1519
1574
585
525
1494

1432
B65
983

2120

2114

2071

1780

2817

1041

1394
334
961

1320

1121

2460

1120

2356
983
718
361
821

1481
282
145
186
170
216
231
468
22
175

" MEAN NUMBER
(per standard tow)
1990

1986

0.00(12)
0.00( 9}
0.00( 2)
0.00( 2)
0.20( 5)
1.33( 3)
4.25( 4)
1.50( 4)
0.00(12)
0.00( 9)
0.00(14)
0.00(14)
0.00( 8)
0.00( 2)
1.50( 2)

%
0.00( 3)
0.00{ 4)
0.00( 8)
0.00(19)
0.00( 9)
0.00(16)
0.86( 7)

12.00( 4)
15.67( 3)
1.50( 4)
0.00(11)
0.00( 3)
9.67( 3)

2690.00( 2)

4

*

*

452.07( 2)

735
*

63.20x10°

Format for depth zZones:
l= 57m-91m
4=275m-366m 5:=-367m-549m 6=550-731

2= 92m-183m 3=184-274m

5.
135.
13,
0

0.
4.
206,
109.
68
68
72
5
208,

50(4)
00(3)
00(2)

.00(3)

*

50(2)
00(2)
50(2)
50(2)

.00(2)
.00(2)
.00(2)

272
50(2)

28.58x10°

MEAN WEIGHT

1986

.00
.00
.00
.00
081

.04
.07
.07
.00
.00
.00
.00
.00
.00
.01

*
.00
.00
.00
.00
.00
.00
.45
.00
.33
.15
.00
.00
.10
.30

ODLVOoOOOOCOO~ODOOOO0O

CAOOOOUNOOOCOOOCOO

111

29808 ¢t

1990

owmo

30,

65.

12525 t

20

.38
.75

00

63

223.2
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£ Catch 3L
Catch 3N
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Year
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1969 (1388 and 1989 are provisional),

, 1959-

,

: Nominal catch of redfish in'NAFO Div. 3LN

Figure 1
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Figure 2b. Plot‘of.exp?cted normal versus residuals from the
multiplicative model of Division 3L CPUE data.
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preliminary Canadian data only).
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Figure 5: Standardized effort for redfish in NAFO Div. 3LN derived from multiplicative

analyses for each division.
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Fig.6: Length frequencies of redfish caught in NAFO Div. 3L by Canadian vessels in 1989.
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