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Introduction
Nominal catches from this stock haﬁe been between 14,000 tons.and 44,000 tons
since 1977 and have been as high as 52,000 tons In 1959 (Table 1, Fig. 1). The
present TAC of 20,000 tons has. been taken each year since 1983, Provisional
statistics 1indicate nomlnal catches exceeded the TAC by 9,000 tons 1In 1986,'24,000
tons in 1937 and 3,000 tons in 1988. The increase from 1986 to 1988 is mostly due to
landings by the EEC (priﬁarily Portugal). Up until 1987 the USSR fleet has taken half
of the reported landings in each year and in some years as much as 77%, ,
Catch statistles by month since 1977 iIndicate that most of the catch is taken
from January to September (Table 2). A breakdown of catches by gear since 1976 {Tasle
3} reveals that midwater trawling ls the predominant fishing method,
Lack of catch at age by Canada .precludes our doing an analytical type of
aséessment of this stock and our evaluation of the status of this resource has been

based solely on avallable catch and effort data.

Methods and Results

A catch and effort database was compiled from ICNAF/NAFO Statistical Bulletins
for 1959-85. Preliminary NAFC data for 1986 and 1987 were appended to this database.

Subsequently, records where redfish comprised more than 50% of the total catch were
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selected as these kere considéred to be redfish directed. These data wererutiliied in
a multiplicative model (Gavaris,‘lQBOj_td derive a_staﬁdardized‘catch rate index for
the period 1959-1987. A new category ﬁype, redfish catch as a percentage.of total
catch, was Iincluded to evaluate wheﬁher any variation ‘caﬁ be explained by  sﬁch Ia
categorization; Five percentage categoriéé were ‘arbitrarily esﬁablishéd for this
_ category type as >50-60; 560-?0, >70:80,'>80-90 andz>90~100. Catch and/or effort data
less than 10 uhit; as well.as_less than five bbsérvations of country-gear-tonnage

ciass (CGT), month or percentage cétegories were'deleted before proceeding.to run fhe

model, Identification of data in the CGT category type as being attributed to side or

stern-type trawlers ﬁas consistent with last yeér's assessment (Power and Atkinson, MS
1988). The regression was rurn unwelghted because of unknown percentages of prorating
of effort data prior to 1984, - _

The regression (Table 4) was highly significant (P <0.01, r* = 0.64), A1l
category type effects were highly significant'(é <0.Ql for each effect) except for the
month effect which was not significant (P >0.25)., The regression coefficlents are
listed for each category in Table 6. The codes for the composite CGT categories are
those used by NAFO (cf., 20127 represents USSR (20) - bottom-trawl stern {12) - tonnage
class (7) vessels). It 1s iqteresting to note that alﬁhough theré 1s a significant
year effect, oniy three years (1961, 1970 ‘and 1971} have -significantiy different
regression coefficlents from the reference chosen . (1959). Resldual plots from thé
regression shown in Fig. 3 and 4 do. not 1n&icate_ any exceptlonal outliers.
Standardized effort from the model (Table 5, Fig. 2) has been in the range of 11,000
hours since 1983 with an' increase of around‘so% in 1987. The standardized catch rate
series {Table 5, Fig. 5) shows a general decline.from 1961 to 1967 foilowed by a sharp
increase to the higheét rate in the seriés ;n 1970, .Subsequently, cafch rate declined
to 1972 and have shpwn relative stability to 1985, The preliminary data for 1986 and
1987 indicate that catch rate has increased relative to 1985. However, there were
about 11,000 tons in 1986 and 22,000 tons in 1987 caught by Portugal for which effort
in hours is not avallable, .

In previous assessments of fhis stock (cf. Power and Atkinson, MS 1987, MS 1988}

catch rate and standardized effort were utilized 1in. general production analyses under

equilibrium {Schaefer type) conditions using 6, 8 .and 10 year lagged effort (Gulland,
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1961) as well as a non—eéuilibrium version (Rlvard and Bledsoce, 1978). An equilibrium
general production analysis was not attempted this year because there was concern that’
regressions of CPUE on lagged effort were only significant due to the 1970 and 1971
data points. Subsequently, little confidence was put in parameter estimates from this
model. A non-equilibrium general production analysis was attempted but the model
would not converge to any sensible parameter estimates and therefore no results are
presented.

Estimates of total mortallty (Table 8) by the method of Paloheimo {cf. Ricker,
1975) were calculated using a catch-at-age matrix for 1975-1986 (Table 7) avallable in
Vaskov et al. (MS 1987) and standardized effort from the multiplicative model. There
appears to be wide fluctuations from year to year for Z‘s calculated for 11+ ages, If
we assume a natural mortality rate of 0.1 then fishing mortalities appear to be very
much higher than F,; {generally in the vicinity of 0,15 for redfish) since 1975.

A commercial length frequency for RAuqust (Flg. 6) available from the Canadian

observer program caught by Cuban vessels indicate a mode of about 28 cm.

Discussion

Insufficient contrast in the catch-rate data makes the use of general productlon
models inapproprlate in the calculation of sustainable yields from this stock,

The standardized catch-rate series indicates a falrly stable period from 1972 to
1985, Preliminary data indicate a rise in catch rate from the 1985 rate. At the same
time, catches have increased by 9,000 tons in 1986 and 24,000 tons in 1987 from an
average of 20,000 tons for 1983-1985,

Palocheimo Z's suggest that since 1977 catches ranging from 14,000 tons to 20,000
tons have generated fishing mortalities very much higher than F;, and it is expected
that these would affect catch rates. This appears inconsistent with the apparent

stabllity of the catch-rate index since 1972,
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Table 2: Nominal catches (t) of redfish in Division 3M by month and year.

Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. Dec. Total
19717 417 532 2786 1847 1821 3649 4284 14l6 590 213 81 98 20,267 a
1978 394 354 963 1,156 1,026 4017 1,004 1650 1,301 299 1,067 834 16,762
1979 790 1,560 896 4237 5147 2,3%4 1,393 56 111 1486 1,369 635 ' 20,074
1980 1212 1341 4751 2852 1377 735 - 1083 1126 471 293 726 15,967
1981 198 849 2,671 5120 1615 711 698 952 ' 847 7 149 74 135891
1982 987 295 2222 2825 2328 1484 1292 2209 543 241 125 133 14,684
1983 2393 1014 1,128 2260 2395 3099 3384 1529 1500 691 51 B3 - 19,527
1984 159 1,725 2465 4283 3,773 3.679 1,148 912 900 419 449 316 . 20,228
1985 267 422 445 656 2,172 79 3135 7308 1,046 614 2051 2,087 20282
1986 3,892 3563 2852 1844 4176 117 2582 5842 2501 742 322 440 28873
1987 2053 3496 4,763 9756 10,198 2637 2604 2582 1,762 1398 1647 1,515 4441l
1988+ 6,053 3,694 3867 1,727 835 953 945 1,762 637 901 232 955 22,561

* Provisional.
a includes a catch of 2,503 t from month ‘unknown'.

]

Table 3: Breakdown of catches by gear type for redfish in Div. 3M.

M :

Bottom MW Gilinets  Misc.  Total
Year Trawl Trawl ) .
1977) 8,259 12,008 - - 20,267
1978 3671 11,091 - - 18762
1975 70118 12937 19 - 2001
1980] 4,959 11,008 - - 15967
1981| 3.008. 10,323 60 - 13,891
1982 2,921 11763 - - 14,634
19831 6811 12716 - - 19,527
1984] 4,150 16,078 - - 20,228
1985) 2799 17,483 - - 20,282
1986% 11482 16,572 - 639 23873
19877 22,699 21.601 -

* Provisional

111 44411
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Regression coefficients from the mﬁltiplicative model

for catch rate standardization
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FEGRESSION COEFFICIENTS

ORS, -

NO

ERROF

sTD,

COEFFICIENT

VARIAKLE

CODE

CATEGORT

440

0.460

v O U e (o] T

AU—.J?MB..I45&8&.&03630:¢ﬂ;?0638352./39 DDA M SOOI WD )~ M RO NI OO0 O T O
. Cdadald =YD eI 1. el T g MMOIcIcITIToD vt CNCICICI M T MO CICI G O vt et

U < onuaﬂ._..d_f._..)43580‘141725—.\.’89368 OO T I OMMOO MO O SN IR GO DO WD
O DA DT O YISO < DM O OO O I TN O MO OO P TN O OO0~ S O O~ D OSD00 O O < O v+
......n.,...l.n...]lln. 11..1?.111?—......0%&1111111 et v A Ot O I U T W) CAMION Gl AT vt vt O v v sl vty v e CL O O

000000000000000000000000000000000000 L R N L I I I L R T TR T A ]

00000000000000000000000000 O OCOOOCUOOOVOOOOODAOVOTOOOOOOOTOOCOOLS

SO LD T et SO et P S e P O n.m.....ual.BT OO OO TN TOCNLINSTO-CINNO QM T Mo
DO CA M ar vt DO~ QO M M <D et =t M T MO OO OVOMO W T O MO DI GCICT O et ) v )
013031300.. nr..nnB..JT.-A-n....n.;..l?.1.1.1.1..-r......1133105?31:12?‘?_55106101101030005«0.—10‘..-;

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 000!000.000.10!00‘.0
] ] LI I R A | i [ I I | LI B IR I | | IR D T I R D B B |

CAT L O «F 0t O

992
680
040

0

A O D MDD O O et CA P S U0 00 O S ot CI LD 0 P O30 Ot O RIS U O 00 08 3 vt O P 17 0 P 00 O8O et CE Y P O 0D O O et T

vty A vl A vl A AT O I OO O O CICICE M M P I MM MMM MM o < o< < T T DN NONIINWmnWmnna-e o L

WL P P A O P O P P DS D = MO D O O S O T Y0 M D0 O — M T .“0739015._34
CHEI I N T Ca Y CII T S — D WD vl = U0 O P 00 0 0 0 N0 0 SO ND SO OO TS P PP TS P P P S 000 00 00 00
ot et v Y= Tt v v T el eyl Tt v vl oy vt v . .

CICIMMM T QIO OO0 M
vt vt vl vt et et T ORI

-0~
0o m

5



Table 7. Catch at age data taken from Vascov et al (1987, NAFO

87/20).
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Figure 1: Nominal catches of redfish in NAFO DiQ. IM (1986-1988 are provisional),
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