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Introduction

There are three species of redfish which are commercially fished on Fiemish Cap: beaked redfish (Sebastes mentelfa),
golden redfish (Sebastes marinus) and American (arcadian) redfish (Sebastes fasciatus). Because of the difficulties
to identify and to seperate, all three species are reported together under redfish in the commercial fishery. Only
commercial data from sampling of the portuguese fishery are seperated by species. Survey results from the EU-
bottom-trawl-survey provide alsc species seperation of redfish. '

Description of the fishary

Directed fishing on redfish on 3M in 1995 was mainly conducted by non-cantracting parties, Russia, Latvia, Portugal
and Japan.

The Russian redfish fishery with pelagic trawl started in March on the southern slopes in the depth range from 800
to 1000 m. There were few redfish in mid-April on the western and north-western slopes. The fishery continued end
of April on the southern slopes. In May the fishery mainly occcurred in the same area in the depth range from 600 to
950 m. There was nearly no fishery from end of May to end of June. The fishery recovered during July and August
again on the southern parts of the bank and produced the best catch rates in 1995, The fishery ceased in late
Septembaer. (SCS 96/3 part 2)

The Partuguese redfish fishery on Flemish Cap started in March and ceased in December. It is conducted with bottom
trawls and gillnets. 30% of the catches were taken by the gillnetters. The trawlers operated inMarch and April in the
depth range from 350 to 980 m, in August between 260 and 480 m and from October to December in the range from
140 to 910 m. The gillnetters were active from April 1o August fishing in depths between 260 to 1100m and in
October/November in the depth range from 470 to 1010 m. The main by-catch in this component of the fishery was
Greenland halibut. (SCS 96/12)

The Japanese redfish directed fishery was conducted during February to Aprit and October/November with bottom
trawls. {SCS 96/13)

There was no directed Spanish redfish fishery on Flemish Cap and catches of redfish were exclusively by-catch
Catches

Nominal catches by countries and STACFIS total catch estimates are shown in Table 1.

Catches doubled TAC in 1987 and were about three times higher in 1989. In the period from 1991 to 1993 catches

have been at the TAC level and were falling to substantially less than the TAC in 1894. They increased only slightly
in 1895 but are still half of TAC level:




Recent catches (‘000 tons) are as follows:

Year 1085 1086 1987 1086 1080 1090 1991 1992 1993 1094 1995 1996
TAC 20 20— 20— 20 20 B0 50 —%3 30 26 Vdol 26
Catch 20 29 44 23 'sg g1 1248 1243 12291241 13

' Includes estimates of non-reported catches from various sourcaes
2 Provisional

Commerclal flsheries data

Sampling data: The following sampling data were aivailable from the 1884 redfish fisheries on Flemish Cap:
russian trawler fleetdirected redfish fishery with bottom trawls length composition of redfish catch in July (sex
seperated) Portuguese fleet redfish as by-catch in the cod fishery length and age comp.(iraw!) from 1.,2.,3. Quarter
(S.mentelia) length and age comp. (gillnets) from 2. Quarter (S. mentslia) cpue trawl and gillnet fleet.

The available length distribution of Russian catches in the 3.Quarter show a peak at 20 and 21 cm , in total as well
as for males and females (Table 2).

The Portuguese sampling data on S. mentella from trawl catches are domonated by the length classes 25 to 41cm
with two modes at about 29 and 36 cm for males and 30 and 37 cm for females.This corresponds to a range of age
grpous from between 4 and 25, dominated by ages 10 and 12 for males and ages 12 and 13 for females

Gillnet catches of S. mentella were dominated by lengths betwesn 28 and 43 cm for rnales and 30 to 44cm for
females. For both males and females there is apeak at 37 cm. This corresponds to year-classes 1979 and 1980 at
age 16 and 15 for males and yearclasses 1973 to 1980 at ages 21 to 15 for females. The rean length decreased by
2 cm and mean weight by 100 gr compared to 1994, (SCS 96/12)

CPUE data

Reflacting the discussion at last year's assessment on the quality of the combined standardized cpue series based
on official 21B data for redfish in 3M it is not considered here. The reasons are repeated in the following. There are
general problems in using cpue as an indicator of stock situation especially for redfish. There are only few fleets
operating on Flemish Cap which regutarly aim at redfish. Most of the fleets use redfish as substitute when cod is rare
or cod quotas are restrictive. Redfish will turn immediately to a by-catch when ced fishing or recently Greenland
halibut fishing become more profitable. Also the vertical distribution of redfish varies widely in space and time and
therefor the availability of this species to the bottom trawl and gillnets which are mostly used in the redfish fishery on
Fiemish Cap is also subject o high variability. It can be concluded that the combined 218 based cpue data from
redfish fisheries are not appropriate as an indicator of the state of redfish stocks.

Standardized CPUE series of the Portuguese trawler fleet from 1988 onwards was available for consideration {Fig 1).
This fishery is well known and sampled (3 of 12 trawlers). This fleet started fishing for cod and occasionally tor redfish
until April. Thereafter cod catches became paor and the fleet concentrated on redfish and Greenland halibut. CPUE
data were taken only from sampled vessels and only from hauls directed on redfish. in conirast 1o the combined 21B
based cpue data the direct observed data are considered as more appropriate as an indicator of trends in the stock.
As the gillnet fleet targeted on cod and later on Greenland halibut the data of this fishery were not used.

CPUE declined from the high value in 1994 to a level even below that of 1993. This may be explained by a fishery
of more mixed type in 1995. Basic data are given in Table3. Catch as function of effort is shown in figs.2 (hours} and
3 (days). Catch versus effort in hours for the years 1988 to 1995 are given in figs. 4a to 4h.

Research survey data

There are twoe survey series which give informations on the state of the redfish stocks on Flemish Cap. A russian
bottom traw! survey was conducted in the period 1983 to 1993. Accoustic estimates are available from the same
survey series since 1988. This survey was not continued in 1994 but fortunately conducted again in 1995, Since 1988
the EU conducted a bottom trawl survey providing estimates of all thres redfish species.




o

~Year EU  Russia (bottom) Russia {(botiom + pelagic)

Y83 134900

1984 132300

1985 ' 51900

1986 309500

1987 106400

1988 158222 47000 379000
1989 136633 83300 365900
1990 104193 17700 246400
1991 63846 45400 107700
1992 104477 18200 99500
1993 62589 69800 147100
1994 126011 _

1995 73641 20702

Blomass in tons

The increase in total biomass from 1993 to 1994 is mainly due to a drastic increase of S. marinus
biomass and juvenile redfish biomass (SCR 95/26). In comparison to 1993 in 1994 Sebastes

marinus biomass is at the same level as S. mentella biomass. Fish of age 8 are dominating the golden redfish
stock and age group 5 the beaked readfish stock. In 1995 fish of ages 5 and 6 were dominant in all three species.The
biomass of Sebastes marinus declined again to a slightly higher lsvel than in the period from 1991 t01993. The
hiomass of Sebastes mentefla however increased further in 1985, whereas that of Sebastes fasciatus remained
constant at a level seen from 1991 to 1994, In total the biomass decreased to the level of 1993. (Fig.5). The high value
of golden redfish biomass in 1994 was due to concentration of older fish (age 8) in strata 6 and 7 (Fig. 6a,b).The
sudden drastic increase of the golden redfish biomass which is not due to juveniles proves the perception of a highly
variable biomass time series caused by variable availability of thig species to the survey gear mainly due to changes
in the spatial distribution. The survey catch rates in kg per strata are shown in fig. 6,7,8 and tables 3,4,5 for Sebastes
marinug, Sebastes mentella and Sebastes fasciatus, respectively. Development of length and age composition of
Sebastes marinus by strata over the period 1988 to 1995 is shown in tables 6 and 7, respectively.

The Russian trawl survey fortunately could be continued in 1995 after a break in 1994. Since 1988 the total redfish
biomass varied between levels of about 20 000 and 70 000 tons. In 1995 age groups 5 and 6 were doninant
corresponding to lenths of 18 to 21 cm. There was no seperation of species. Survey catch rates in kg per stratum in
the period from 1989 to 1995 are shown in Fig. 9 and Table 8.

Redflsh by-catch in the shrimp fishery

Sampling data of the shrimp fishery of Canada and Norway are available. Redfish (Sebastes spp.) was the most large
component in the by-catch in terms of weight for the period 1993 to 1995. The percentage of total redfish by-catch
declined from 28.4%in 1993 to 1.1% in 1995. In terms of numbers the estimates are 89 million fish (79% of age 6 and
7)in 1994 and 4.8 million fish (70% of age 6 and 7} in 1995. There was no sampling in 1993 but extrapolation based
on 4994 sampling suggest 138 million redfish caught as by-catch in the shrimp fishery. The available data suggest
that there is an effect of introducing the Nordmore grate in 1994 and a subsequent reduction in the bar spacing of
the gratein 1995. However, the impact of changes in redfish abundance in this time period are not included in this
conclusion. Specifically it is not clear if the drop in by-catch of redfish from 1994 10 1995 can be related to the
reduction of the bar spacing from 28 to 22 mm taking into account the estimation of juvenile redfish by EU survey of
only 235 tons in 1995 compared to 49 000 tons in 1994 ‘

State of the stocks
The EU survey estimated the trawlable biomass of the redfish stocks on Flemish Cap at about 126 000 tons in 1994.

The biomass estimated for 1995 at 74 000 tons is back at a leve! slightly higher than 1993 (at 63 000 tons). The
peaking of biomass in 1994 can be explained by a concentration of golden redfish of age 8 in strata 6 and 7 which
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is not seen in the 1995 survey.

The Russian trawi survey based on ‘the same stratification as the EU-survey results in atotal redfish blomass of about
20 000 tons, a level seen in the years 1990 and 1882 also.

Although there is no information on the absolute biomass of the redfish stocks the trawlable biomass estimates of the
two survey series indicate stabilisation of the redfish stocks since 1991.There was expectation of good recruitment

indicated by the increase of juvenile redfish biomass in 1994. However juvenile redfish biomass in 1995 nearly

vanished (235 tons).

It is not clear if this is an effect of the variation in availability of redfish or an effect of by-catch in the 1993 started
shrimp fishery on Flemisnh Cap.

Fishing mortality is expected to have been reduced reasonably due to the reduction of effort from 1993 to 1994 and
1095, If present levels of sffort and by-catch in the shrimp fishery are kept in future years the probability of a further
recovery of the redfish stocks on Flemish Cap is increasing.
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basicdata
portuguese c;l)ue ! i
division __[3M - -
species Jredfish "~ | B ) -
flest  trawlers | - o
no. ships year month days hours cpue(t/hour) |catch t
1 a8 4 13 186 0,788 148,428
1 .88 5 17 201 0,935 187,935
1 88 6 13 193 0,409 78,937
3 89 1 25 313 0,383 119,879
3 89 2 7 105 0,495 51,975
1 89 2 1 18 0,518 9,324]
3 89 3 17 255 0,684 174,420
1 . 89 3 15 160 0,654 104,640
5 89 3 18 173 0,352 60,896
1 89 4 30 408 0,930 379,440
4 89 5 5 43 1,485 71,280
1 89 5 19 201 1,548 311,148
4 89 B 3 41 0,528 21,648
2 89 6 1 17 0,829 14,093
2 89 7 16 307 0,457 140,299
4 89 7 5 81 0,438 35,478
4 88 8 12 207 0,524 108,468
2 89 8 7 118 0,509 60,062
1 89 - 8 4 75 0,391 29,325
1 89 9 4 75 0,367 27 525
5 90 1 2 14 1,240 17,360
5 a0 2 5 64 0,377 24,128
1 90 2 1 12 0,178 2,136
2 90 2 4 36 0,345 12,420
11 90 2 3 18 0,425 7,650
P 11 o0 3 5 41 0,459 18,819
2 80 3 12 166 0,587 97.442
1 90 3 3 33 0,288 9,504
5 a0 4 10 151 0,349 52,699
2] 90 4 4 32 0,907 29,931
1 80 4 9 88 0,897 78,936
11 80 4 7 64 1,852 118,528
11 a0 5 9 o 1,047 95,277
1 a0 5 1 10 0,297 2,970
2 a0 5 1 14 0,209 2,926
2] 90 7 10 182 0,521 94 822
1 a0 7 6 115 0,417 47,955
11 80 7 4 78 0,340 26,520
11{ 90 8 11 200 0,363 72,600
1 90 8 6 105 0,403 42315
2 90 8 27 535 0,554 296,390
4 90 9 6 100 1,038 103,800

Seite 1



“lable 2

2] a0 11 183 0,477 87,291
1 90 7 129 0,400 51,600
11 90 6 104 0,693 72,072
2 90 6 84 0,435 36,540
1 90 5 67 0,398 26,666
1 go 1 5] 49, 05y BeBsuy
R 90| 3 34 0,554 18,836
1 91 6 73 0,858 62,634
4 91 5 63 1,344 84,672
11 91 4l 40 1,398 55,920
11 91 0 109 0,552 60,168
4 91 2 27 0,683 18,441
1 91 3 38 0,473 17,974
1 91 1 11 0,407 4,477
4 91 5 82 0,491 40,262
4 91 2 36 0,463 16,668
11 91 7 121 0,300 36,300
1 91 8 144 0,268 38,592
4 91 9 160 0,393 62,880
4 91 18 286 0,694 198,484
1 91 16 254 0,655 166,370
4 91 7 95 0,562 53,390
1 a2 6 - 69 0,980 67,620
2 92 3 7 74 0,400 29,600
4 92 3 8 88 1,193 . 104,984
4 92 4 6 71 1,097 77,887
1 92 4 1 160 1,356 216,960
7 92 4 5 66 1,095 72,270
7 92 5 5 64 0,874 55,936
4 92 5 9 88 0,983 86,504
-1 92 5 13 163 0,744 121,272
1 93 4 6 69 0,201 13,869
1 93 8 9 323 0,317 102,391
1 93 g 5 75 0,317 23,775
1 93 11 1 9 0,818 7,362
1 94 8 2 18 0,420 7,560
8 94 8 1 17 0,278 4,726
8 94 9 1 14 0,434 6,076
8 94 10 3 31 1,165 36,115
8 95 3 5 224 0,105 23,520
16 g5 4 6 101 0,211 21,311
16 95 8 1 10 0,227 T 2270
1 a5 10 i 11 0,378 4,158
1 95 11 6 66 0,506 33,396




I 3138

06 0tTEe €LY 0¢Td £60F 669F1 8567 68751 | 1w ssewoiq
9 29'¢2 98'2 £6'2C 162 10'0L 2¢'91 66°01 uesw poynens
|
|
§5501 awwng
_ . 61'0 0 %4 00y |l0¢ 61 wnjens
80°0 0 GL'89 oLz oo |Log gl wnesns
0 0 aiz 0o [Log /| wniens
£0°0 W , 0 0 $£9 o0 |10 9} Wniens
01°0 €2'0 10'0 0 Z'l 999 00 |1L0Z Gl wnens
$0°0 1280 500 90'0 0 8e'0l z0o9 00 |10Z 1 wnens
o_o LT i €L0 gL'0 0 0 6vZ 00 !L0Z €} wness
_ 90°0 1200 ¥L'0 500 0 0 0.9 00e |L0Z Z| wnens
6611 v0've 98'c 86'Cl 8¥'v L'/8 66'06 z6'ee 908 002 |iFbtL L1 wnens
vyTT go'sz | |¥eiL Z6'01 9.'6 GlL'AL Cy'L6 T 156 00Z [LvL 0} wnjens
I3 Zl £Z'y 18'0 Zel 'y 80'} 29'99 PLE . 002 |l¥L 6 Wwnjens
69°T iS9°0 G6'0 £9°¢ 16°L og'c G0°L 6L oy9 00z !LvL g wmens
86°6 BL'SZL 1£'2 801 99'2 X LP'9 88'z Z28 002 |I¥l L wness
$5°81 L1081 68'2 69'2 80°6 gz'tl L1'8 S8'L1 96¥% o¥L |10l 9 wness
LS°6 €€ 6L 6'C 8G'y L0 . 162 16'G}L €02 orlL  |LOL G wniesis
T +8'0 12'0 GL'0 8'0¢ 1£'0 G2'0 89'9 8v¢e okl |10l ¥ wnjess
oL 1Z6'8 gZ'l C|18°1 12'e LL'e ze'lL 66'G . 829 oyl L0l £ wnjeds
#8°1 160 12'e ¥8'0 9’1 gl 190 ZL'0 8¢8 00l |18 Z wnjeys
LOTT 29°L G8'L GL'0 8g'L 8l 62'12 89°0 Zye 08 0 | wmens
$661 1661 £661 2661 1661 0661 6861 . 8861 eale Xew|  ulw| wnens
(swoyey) yidep
pamoy arrur rad ored
eyens Aq (b)) yses (snuuew sayseqasg) ysypay

Yo1ea4aAIns

S 7oL




| |ag

ZEEBS [0L4SE 95052 0LeLs | 1unssewolq
91z 1LE'G2 P9l £0'LS UEDUI PAYTIRnS
i §5501 awing
18'8 [2£'52 G6'9lL LT vt 00y LOg 61 Wnjels
6Z'0 i20'6 Zy'oC 0Lz 00f Log g} Wnjens
z8'ls 0z 6L'sgl ze'es T4 00F LOE L1 wnjens
SZ'pL 62Vl ¥8'ee 0.'0S ) 00y Log gl wnieys
£9'L8 96V pe'Zs $9'c8 999 00g L2 G| Wnjels
66'0.L vB'ey 9£'65 Z09 00€ 102 1 wnjens
60'cSL i86°LG 99'0F B6'c8 672 00g LOe £l wnjens
g'sg 19€'6€ S¥'95 58'68 0.9 00¢ L0z Z| wnjens
LE'0S 85'0L ZL'0L L'88 908 00z Ll L} wnjess
i1'g8 82's LLV'EL L6'0GL LG6 00z Lyl 0} Wnjels
ge'401 £¢£'482 LS's ¥L'ES rLE 00z Ll § Wwnjelis
19'vZ 08'l gl'L 0i've arg 002 Lyl g wnjesis
v.'69 £1'9E €5'9 z5'0Z zee 00z Ll L wingelis
gL'l v0'0 G6Y ol LOL g uineJis
86'2 00'0 £0'0 Zo'o £0s oyl LoL G Wwinjel}s
6Z'0 LL'D gve ol LOL p winjelis
8L'0 829 ovl LOL € winjells
¥S'g 8¢8 00l L8 Z wnjeils
Zye 08 0L | Wnens
£661 r661 £661 7661 1661 0661 6861 8861 gale Xew ujLu wnjens

(swoe]) ndap
pamorl a[iu Iad yojen
ejens Aq (By) yojeo (ejajusw sayseqas) Ysypay

moumb._uﬁﬂu

% 9L




1 3oy

7£08 18284 sezyy 80€S | j w1 ssewolq

85'E log's 60'S LL'E uedlw pafens

55501 arung

80°0 #Z'0 L'o 00 vl 00p Log 61 Wnjens)

B £9°0 0Lz 00% Log 8} wnjess

oLz 00y Loe Ll wnjens

1 01°0 Z0'0 £L'0 $£9 oov LoE gl Wniess

o 97T bL's L6’} 8l'L - 999 00€ 10T G| wniens

F1°1 69'S 682 . ‘|209 00¢ L0Z T ¢l wnens

: 980 PL'L $£'0 6¥C 00g LoZ £l wnjens

060 80'Z 59'0 vZ'z 0.9 00g L0z2 ZL wnieis|

56T . |e¥'E 15z vzl 908 00z Lyl L wniens

I¥°91 Z'l v5'ie 9g'zl LSB 00z ivl 0L wnels

£0°F1 19'09 £L'al gL' tLE 002 4" 6 wnies

76’7 8L Pl $8'9 _ o9 00g Lyl g wnjess

65°€ 19'Gl £6'l L' Zz8 - ooz Ll [ wnjess

IS 59's 6€'0 8e'L 96¥ ovl LOL g wnjeljs

S0°T 6¥'0 p'o 112 £04 oL Lol g wnjeljs

171 850 £L0 ££'0 gre orl LOL p wnjens

6 b 190 £Z'0 8P'L 829 orl Lol £ wnjens

w0 0'0 90'} ges QoL L8 Z wnens|

LI°D £0°0 Zre 08 04 L wnjeiis

i g6ol F661 - |e661 7661 1661 0661 6861 8861 BEalE xew Uil wnens
(swowpe)) pdop

pamoy apn 1ad yojed

_ ejeqys Ag (By) yojeo (snyeiose) sayseqasg) ysypay

SIBIYIEIAIAINS

3 747



stratum06 - 11 -
Redfish (Sebastes marinus} length frequency (*1000) by strata.
stratum 6 ‘
length 1988 1989 1990 1991 1992 1993|1994 1998
cm R [N I — — —_ —_ —_ -
3 I R
ey _
5
6
7 5
8 5
9 27 o
10 as ‘ -
1 16 7
12 76 14 12
13 M4 33 182
14 76 18 99 450
15 49 18 6 125 954
16 49 26 50 13 119 1398
17 55 37 151 70 205 1205
18 80 32 251 44 13 381 1078]
19 80 82 246 “ 53 232 1063
20 110 94 258 |- 120 53 254 995
21 49 106 287 70 113 111 634
22 7 162 187 76 a3 46 605
23 77 128 21 32 87 129 172
24 72 173 140 57 40 272 101
25 105 181 105 20 54 279 124
26 67 106 53 51 67 270 171
27 94 100 64 19 66 346 95
28 151 158 94 [ 47 472 59
29 66 136 53 12 20 339 83
30 39 166 82 32 33 315 30
31 44 82 41 ] 14 458 60
32 22 146 §3 6 350 59
33 17 67 59 6 14 896 36
34 22 54 47 6 7 1309 12
35 5 24 12 3 14 1127 24
36 6 30 24 13 833 18
37 .5 28 30 907 6
38 11 16 12 970 12
39 657
40 10 8 6 7 376 6
41 8| 12 445
42 14 594 6
43 18 6
44 8 563
45 8 6 657
46 344
47 6 63
48 126
49 156
50 8 126
51 6 63
52 63
53 6 31
54
55
56
57
58
59
60
Surmma 1615 2178 2594 715 775 15160 9658
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stratumn07

Redfish (Sebastes marinus) length frequency (*1000) by strata.
stratum 7 I B -
length 1988 1989 1990|1991 1992 1993| 1994) 1995
= e e | S £} SN 1ol IR ool L L. 3}
| I ] _ _
T _“__ — - — Lo .
5 |
6 [
7
8
9
10 25
1 68
12 86
17 178 : 13
14 258 7
15 209 7 7 39
16 98 36 111
17 80 28 ] B4| 223
18 18 41 14 536 275
19 18 7 48 14 16 203 464
20 30 7 75 42 37 133 622
21 49 7 54 7 97 772 641
22 43 68 4 28 60 320 406
23 43 34 20 42 82 313 354
24 56 75 21 28 67 1322 260
25 55 94 14 45 ¥ 1976 163
26 86 74 7 62| . 1677 242
27 : 80 74 14 7 74 3482 223
2g 106 88 7 7 45 3361 216
29| 62 95 21 21 30 2504 98
30 43 74 14 7 44 3778 72
3 86 a8 7 14 3340 72
32 68 88 27 22 2661 2
33 92 81 14 14 15 2379 85
M4 98 88 27 22 1956 13
35 49 74 20 7 7 1141 27
16 37 27 34 7 22 278 27
7 37 20 21 15 424 7
8 24 21 14 28| 7 ry
39 25 7 27 7 7
40 30 14 7 7 139 7
41 18 7 20 7
42 24 14 14 7
43 ) 25 7 14 7
44 6 7 7
45 6 7 146
46 7 146 7
47
48 14
49 7 7
50 7
51
§2 7
§3 7 14
64
55 7
56 7
57 7
58
89
60 ‘
Summa 2315 1275 686 336 771 33064 4813
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cpuestand

portuguese cpue |

division M

species redfish

fleet trawlers

corrected for the month and division of each observation

standardized

year CPUE st. error C.V.
1988 0,576 0,040 11,900
1989 0,672 0,087 38,900
1990 0,655 0,047 24,000
1991 0,570 0,094 43,500
1992 0,804 0177 36,500
1993 0,453 0,147 64,900
1994 0,794 0,202 44 000
1995 0,305 0,077 56,200
1996

year CPUE +st.error -st.error
1988 0,576 0616 0,536
1989 0,672 0,759 0,585
1990 0,655 0,702 0,608
1991 0,570 0,664 0,476
1992 0,804 0,981 0,627
1993 0,453 0,600 0,306
1994 0,794 0,996 0,592
1995 0,305 0,382 0,228
1996 '

standardized catch rates

1989
1990 +

1991
1992
1993 T
1994

1995
1996

—&—CPUE
——+st.error
—&—-st.error
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portuguese catches by effort in hours 1988 to 1996
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