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The survey of Flemish Cap was carried out in 1991 on
Cornide  de Saavedra. Thig was the fourth
{Vazguez, 1i98Y, 1990, 1991); their dates were:

valid
vear vessel tows dates
1988 Cornide de Saavedra 1156 8-22/7
1989 Cryos 116 y2/1 - L/
1990 Ignat Paviyuchenkov 113 12/1 - 1/8
1991 Cornide de Saavedra 117 o 24/6 -11/7

Total biomass of all species was calculated by swept area method
and is presented in Table 2, where som® species are grouped to balance
possible identification errors. Species were clustered according to a
common tendency as observed before last year's survey (Vazgquez, 1991)

but the tendency was not continued. 1In this four year series only
eeipouts {Zoarcidae! shows a continucus increasing tendency; two
species, redfish and American plaice decreased; Most species reached

minima in 1989 or 1990, as opposed to cod and squid (Iliex} which had
maxima. The possible shapes of a four point series are, of course,
guite reduced; 1in our results the expected random shape, with up and
down values, is not observed. The highest abundance of cod in 198¢% and
1990 seems to be coherent with the decrease of most other stocks due
to competition, as these result suggest.

Dimensions of the gear

during trawling was analyzed on two

occasions by SCANMAR equipment, in different depths, with the
tollowing result:

depth (m) : 476 280

speed (knots) 3,7 3,7

mouth height (m) 2.4 2,4

side apening (m) : 22,0 20,6

time to reach the bottom 1 5,5 minutes

time to get off the bottom 13 1,5 "

time the gear touched the bettom 41 36 "

In this table "time to reach the bottom" is the time elapsed

between the moment all trawling wire is released and the moment the
gear touches the bottom: “"time to get coff the bottom" is the time
elapsed between the s8tart of recovering the wire and the moment the
gear separates from the bottom; "time the gear touched the bottom” is
the real time that the gear was trawling on the bottom in a standard
30 minutes set. Differences in gear performance with depth are clear
but its effect on catch was hot analyzed; no correction was introduced
to take into account the longer trawling time at greater depths.




RESULTS

Weighted (by stratum area) mean catches in half-an-hour tow of
main species on the bank wera:

1988 1989 1990 1991
cod 0 .. 46,74 146.04 70.81 47.06
American plaice ... 15,01 14.25 11.64 9.69
Sebastes spp. = ..... 188.22 161.15 93.23 71.01
Sebastaes (juvenile} ... - 21.23 5.13
Sebastes marinus ce.. 19,28 33.25 18.80 5.32
‘shrimp ... ..., " 2.50 2.71 2.74 10.17

*) B7% Sebasgtes mentglla and 13% S. fasciatusg.

Cod

Mean catch by strata and whole bank data and their standard error
are presented in Table 3. Cod stock biomass, estimated by swept area

method, decreased since 1989, and in comparison to USSR's survey the
results are: . :

year CEE (1) URSS: (2) (3)
1983 23,000

1984 31,100

1985 28,100

1986 26,100

1987 ‘ 12,300 121,600)
1988 37,1271 - 7,700 {34,200)
1989 103,644 36,500 178,300}
1990 . 55,360 3,920 (17,300}
1991 36,597

1) Biomass estimated from bottom trawi survey i :

2) Biomass estimates from bottom trawl survey (Chumakov, 19891} .

3} USSR's estimates of bottom trawlable plus pelagic biomass
(szmxn, 1990, 1991).

The abundances by age-groups were calculated as follows:

year:
age 1988 1989 1590 1991
1 - 454 2085 231 137180
2 - 7196 1100 1179 2560
3 - 4037 B4z22 467 1548
4 - 1085 4922 1588 192
5 - 128 1858 1453 622
6 - 22 1217 394 173
7 - 28 15 3z 5
-] - 11 iz 13 1
9 - 8 4
10 - ) 1 3
11 - 1
12 - . .
et — e ——mm—— - — = ——== (X 10E4)
biomass 17127 103644 55360 36597 ¢t
SOP *) 33474 100217 51388 37231 t

*) SOP = Sum of products; back calculation of biomass:as gum of
products of frequencies and mean weight at age.

With 35 mm mesh size used in the c¢od end., recruitment is beleived
to be completed betore age Z. : ‘ : .
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The abundant 1986 vear-class was s8till noticeable in 1991 as 5
yearg old cod. The 1990 yvear class appears as l-year old class and its
‘abundance seems to indicate a very abundant recrultment.

Tables 4, 5 and & show length freguency, age-length key and
estimated age composition of the stock respectively.

American plaice

Mean catch by strata and whole bank data and its standard error
are presented in Table 7.

Total biomass calculated by swept area method was:

1988 - 11,868
1989 -~ 10,533
1990 9,101
1991 7,565 tons 5- . ; .

1

The abundances by age-groups were calculated as follows:

year: - ' ' 3.
age 1988 1989 1990 1991
2 - 1284 454 359 i0s
3 - 625 6847 - 1175 911
4 - 3034 1500 7083 1877
5 - 15975 3238 8§97 4461
6 - 3020 3006 2475 1836
7 - 4154 2864 1717 2009
8 - 4258 1691 1657 1566
9 - 1492 587 1030 675
10 - 207 261 485 232
11 - 109 34 80 8
12 - 61 14 15 48
13 - - - 31
14 - - - 17 ‘
——————————————————————————————————————— (x 10E3)
biomass 11868 10533 9101 1565
SoP ‘ 9726 8827 7682

N 6+ 13301 8461 1517 6374

Tables B8, 9 and 10 show length freguency, age—length key and
estimated age composition of ghe stock respectively.

Redﬁish

"Redfish catches were classified into Sebaste marinus. and Sebastes

,8pp. As in the 1990 survey, al! individuais of iess than 15 cm length

. or those of species “difficult to classify were separated in an

independent group namé- "juvenile". Sebastes spp catch was sampled to

calculate the proportion of §. mentella and §. fasciatus based on
gasbladder mugculature analysis. '

Mean catch by strata and whole bank data and its standard error
are presented in Tables 11 and 15. It 1s summarized in the next table:

Stock biomass estimated in: 1988 1989 1990 1991
Sebastes maripus ‘ 15.28% 22.958 14.699 4.093
Sebastes spp. 142.933 113.67% 72.893

S. mentella 48.554
5. fasciatus 7.198
juveniles 16.60) 4.001

total .... 158.222 136.633 }04.193 63.846

Tables 12, 13 and 14 show length frequency, age-length key and
age compeosition of the population regpectively for §. marjnus. Table
16 shows length frequency for Sebastes spp. Tables 17 and 18 present
age-length keys for 5. mentella and S. fasciatus respectively.




Greenland halibut (Reinhardtius hippoglogeoides)

Total biomass calcuiated by swapt area methog wag:

1988 - 6,818
1989 - 4,391
1990 - 5,649
1991 - B,038 tons

Mean catch by strata and whole bank estimates are presented in
‘table 19. Tables 20 and 21 show length compeosition of the population.

Shrimp (Pandaluws borealig)

In Table 2ZZ mean catch by strata and whole bank data are
presented Estimated length composition of the population is presented
in Tables .23 and 24. - . .

Swept area method total biohass etimdtiona in these tour years

were
1988 - 2,164
19869 - 1,865
1990 - 2,140

1991 - 8,203 tons
~Sgquid (Illex illecebrosus)

Sguid 'appeared in this survey in a noticeable amount, Aas:in the
past year. Sampling length freguency are shown in Table 25.
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Table 1 - Technical data of the survey.

Trawling speed
Trawling time

Trawl gear
footrope / handrops
tootgear .
vertical opening
warps
trawl doors
wire length
mesh size in codend

Type of sufvey
Station selectlon'procedure

Crlter1on to change position of
-a selected tow:

Criterion to reject data from tow

R/V CORNIDE DE SAAVEDRA
1,200t
1,500 + 750 HP

3.55 knots
30 minutes .

type "Lofoten"

31.20 / 17.70 m

27 steel bobbins of 35 cm
2.5 m (see text)

100 meters

polivalent, 850 Kg

3 times the depth

35 mm

stratified sémpling

‘random

- unsujtable.bottom for

trawling according to
ecoscneder register.

- information on

from previous surveys.

- severe tears
- laess than 20 mihutes tow

. = bad behaviour of the gear

Daiiy reriod for fishing
Species for sampling

Species for age determination

6.00 to 22.00 hours
all fishes, squid and shrimp
cod, American plaice and

redfish (Sebastes spp
‘and S. marinus)

Table Z -~ Total biomass swept area method estimates for "several
species or groups of species in 1988-199]1 surveys.

surveys:

species ' 1988 1989 1990 199]
Rajidae ; 4495 1908 2824 4064
Synaphobranchus sp. 219 B8 42 17
Urophycis sp. 654 167 169 261
Antimora sp. 392 302 284 560
Hacrouridae 3088 1438 1223 2249
Notacanthus sp. - 501 408 65 478
Illex sp. 5 8 1647 1159
Anarhichadidae ' 7973 7478 8120 10097
witch flounder 309 335 420 769
Greenland halibut 6818 439 5649 B 38
" Zoarcidae © 559 923 1202 1978
cod 37127 103644 55360 36597
American plaice 11386 10533 9101 1565
Sebastes spp 158417 136658 104194 63845
shrimp 2164 1923 2139 8211
others 624 206 1138 664

Total 235833 270410 193575 146611



Table 3 - Cod catches {Kg) by atrata.

Brea . catch par
qua. tow catch par tow mils towed
stratum miles number mean 8. deviat, mean - -8.deviat.
1 - 342 4 216.42 16B.96 111.36 90.03
2 - 838 10 82.25 57.67 44.64 31.26
3 - 628 ! 45.13 32.00 ' 26.7D 19.19%
L 348 1 101.29 93.06 ' 56.82 54.43
5 - 103 8 183.96 266.36 103.32 149.97
6 - 496 6 40.45 47.65 ‘21.04 24,28
1o~ 822 9 36.89 23.30 21.06 14.26
8 - 646 7 95.85 lo7.81 53.91 BG. 46
g - 14 2 T.45 1.48 4.09 0.88
i0 951 11 20¢.32 19.719 11.18 11.01
il 206 9 26.71% 5.37 15.12 14.65
12 - 670 8 2.13 4.08 1.29 2.52
13 - 249 B S 4.72 1.9% 2.57 1.07
14 - $02 7 Z.34 5.69 1.486 3.62
15 - 666 1 1.93 5.10 1,11 2.93
16 - 634 7 - - - =
17 - 216 2 - - - -
18 - 210 2 - - - -
19 - 414 5 - - -~ -
total 10555 117
catch per
catch per tow miiea towed
maan 47.08 . *26.00
standard error 7.74 ) 4.33
B ettt {kg}

Tabla 4 - Cod iength frequency by strata ix 10E-4).

. length T astratum ,

Lem) 1 P4 3 4 5 6 7 ] 9 19 11 12 13 i4 ' i5 total
9-11 z 1 1 k)
12-14 3 61 28 8% 328 28 1 1 ] 2 548
15-17 39 ‘aTe. 362 100) 3290 7204 13 3 6 F?.- 13 . 3483
1B-20 102 662 628 1659 3406 1BB 20 7 10 72 16 6772
21-23 Il 240 146 288 603 54 18 3 Z 34 17 1438
24-26 84 235 99 200 264 17 7 1 4 9 920
27-29 187 349 19 104 182 23 13 1 2 4 943
30-32 133 117 1S 12 74 4 1 1 ¥ 2 3az
33-35 196 61 10 4 22 P4 12 6 1 1 3 alz?
36-38 260 7B . 24 ? 28 L] 35 23 1 Y 5 466
39-41 175 111 22 21 44 6 24 32 5 442
42-44 55 48 9 12 40 3 22 32 9 230
45-47 18 21 4 3 28 4 9 24 1 3 1 115
48-50 12 12 4+ 2 28 3 6 42 1 L] 118
51-52 5 7 6 4 37 4 ] 50 4 i 1 135
54-56 3 3 6 z 4 5 7 65 6 12 153
57-59 F 5- 1 z 44 9 5 4B 1 5 7 131
60-62 1 9 - L] 1 38 11 5 23 1 12 i13
63-65 I 5 ‘B 28 4 & 1] 1 ] 6 1 4
56-68 3 ] 1 8 4 [ | 1 L] 5 1 i1
69-71 1 10 3 5 4 1 5 3 1 34
72-74 1 3 L} R 5 1 1 1 . 2 20
15-11 i 1 1 1 2 2 2

18-80 1 1 1 1

10

3

1

84-b6 1 1 1
L

2

1

@
i
]
)
[
-




Tabla 5 - Cod age-length key.

langth age
tem) 1 2 3 ] 5 6
0- 2
-5
6- 8
9-11 1
12-14 37
15-17 87

18-20 138 3
21-21 50 17

27-29 il4 1
3o-32 38 26
33-3% 2 .64
‘A6-38 1 204 3
39-41 221 12

45~-47 7 48 1

57-59° e 1z
60-62 87 33
63-65 35 54
66-68 20 38
69-71 . - L]
T2-74 1 186

total) 316 233 635 124 %63 2901

-

L e = L B OLN g e G0 RS Q0 R D
LS}
—
-

b T b R i OGN O
LR N
&
w W

29 2 6 1 i 109 2226

'

Tabis 6 - Cod mge composition by mtrata (x 10E-4).
mean
stratum weight
aga 1 z 3 [l 5 [ 7 B $ 10 11 total {gr)
1 17 138 12 294 742 416 5 1 2 18 4 1379 54
2 ki 72 23 42 10 6 3 .2 2 2586 166
3t 71 a7 5 16 2 9 9 2 154 4185
4 1 L] 3 1 1 A4 1 4 1 1% 855
5 3 2 4 2 1 18 3 12k [ 4 61 1611
] 1 i - 5 1 i 3 2 1 16 2606
7 1 1 4255
8 '
9
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Table 7 - American plaice catch (Kp} by strata.

area : - eatch pear
agua. tow . catch par tow . mile towad
stratum miles number mean ®.deviat. mean - o.deviat.
1= 342 ] IR 24.74 17.72 . 12756
- 838 10 32.67 20.60 17.88 11.39
- 3 - 628 7 18.78 13.71 11.16 B30
4 - 348 L] 9.29 §.01 5.17 3.42
5 - 103 ] 20.21 29.51 11.2% - 16.82
6 - 496 6 10.59% 5.94 5.69 3.24
7 - 822 9 1.67 3.40 2.67 2.0
8- 646 ? 3.76 5.4k .18 3.0%
9 - 34 2 - - - - .
10 - 951 il 14.04 12.95% 7.74 1,24
i - 206 L} 4. 95 2.2 2.b0 1.72
12 - 670 d 0.23 0.42 o.14 .27
13 - 249 2 - - - -
- 602 7 6.14 12.12 3.64 7.53
15 - . 566 7 1.45 1.50 D.82 .83
18 - 634 7 0.06 0.15 0.03 0.08
17 - 216 F3 - - - -
18 - 2Lt 2 - - - -
19 - 414 ] 0.33 0.37 0.20 0.22
total 10555 117
catch per tow mile towed
‘maan 9.69% . 5.38
standard error 1.12 0.63
————————————————————————————————————— {kg)
Table 8 - Amarican plaice length frequency by strata.
jangth atratum . ' .
tem) 1 2 13 ] - 1 7. 8 10 11 12 14 1% 16 19 total
o- 1
2- 2 .
-5
6- 7 18 18
- ¢ 6 [¥] 18
10-11 6 a2 6 24
; 12-13 6 35 41
14-1% 29 7 6 43
- 16-17 ¢ 21 6 38 i8 7 6 121
18-19 18 1 19 32 14 90
20-21 L 7 B 6 [ ' 69
22-23 249 ? 6 131 6 13 412
Z4-25 12 328 8. 6 302 59 3 : 140
26-27 207 49 19 B6 12 7 4 25 ) 419
28-29 23 1is 63 19 96 47 7 37 . 408
30-31 23 213 35 25 193 4l 41 B2 20 7T 14 ? . 699
32-33 105 474 140 32 176 8B 95 1 198 719 35 21 1 1453
34-35 285 576 196 64 205 199 143 14 252 125 T 132 42 7 7 2254
36-37 192 486 203 58 151 111 95 4% 390 132 : 93 35 1999
v 38-39 221 328 196 45 196 53 41 28 321 3 14 125 1 L1652
; 40-4 192 237 los 6 186 35 14 125 33 16 7 1016
' 42-43 116 20} 28 © 61 8 -1 7 BB 13 49 587
#4-45 &7 1t0 77 13 169 23 20 1710 a8 28 1 P 177
| 46-47 Bl 121 133 - 26 109 1B 41 28 94 2§ 14 691
46-49 41 158 63 32 51 47 20 14 25 13 ' 7 471
50-5} 17 36 a2 13 12 21 [ 7 155
52-53 6 6 zd 6 35 i 14 102
54-55 12 13 25
56-57 [ 7 14



Table ¢ - American piaice age-langth key.

i 1
MALR
length ags . ne n.
{cm) 1 2 3 4 5 L] T 8 9 10 11 12 13 14 15 16+ id tot
y2-13 '
14-15 1 - 1
16-17 3 _ 3
18-19% 3 I 4
20-21 1 1
22-23 2 . .2
24-25 6 2 N 5 13
26-27 2 6 , 19
28-~29 T 17 1 19
30-31 13 9 1 23
32-32 19 45 "3 o 2 89
34-35 .1 Bl 1% L I . 4 107
36-37 L 40 34 1§ [ 9 106
3B-39 4 11 30 18 3 g 75
40-41 2 16 17 4 I 6 46
42-43 2 7 5 2 16
44-45 1 1 1 1 L}
46-47 )3 W1
48-49 i 1
total: B 2 €1 179 65 &9 4% 10 7 40 500
FEMALE
length age n n
tom) 1 2 J (] 5 6 T ] 9 10 1I 12 13 14 15 16+ 1d tot
12-13 "
14-15
16-17 1 1
18-19% 1 . 1 2
20-21} 2 2
22-23 2 2
24-25 1 1
26-21 ] 6 7
25-29 4 9
30-31 10 2 2 14
32-33 11 16 3 30
34-35 4 61 ! L T3 N
316-237 65 16 4 8BS
3g-39 16 30 13 56
40-41 . 24 6 1 z 33
42-42 z 23 rs z 29
14-45 ' . . 2 30 12 2 ‘ ) 46
46-47 10 38 10 2 . 4 64
48-49 1 15 1B 4 4 42
S0-51 [ &) 4 1 2 20
52-513 3 3 L 1 B -
54-55 ’ 1 z 3
56-57 3 3
58-59 1 1
total; 4 3 40 1682 5 1 68 48 13 1 5 ’ 40 530
Table 10 - American plaice age composition by strata {x 10E-3).
. . B maan
stratum waight
age 1 2 3 4 5 [ 7 8 10 11 12 14 15 16 19 total {gr)
o . “
P 83 35 2B 14 17 24 18 , ios 45
3 10 435 36 17T 329 5L - § 2 25 - g1l 119
4 : 80 6313 187 70 407 132 78 15 186° 47 6 24 12 F4 1877 . 250
5 1 409 1157 468 139 800 324 274 61 590 257 10 188 10 1] 10 446] 406
6 -2 194 416 262 52 237 102 69 31 270 . BS 7 83 6 2 1836 542
7 94 521 142 18 2713 S5 42 13 3% - BB 3 13% 22 5 2009 721
8 1 249 383 150 33 210 50 41 22 273 57 2 102 12 2 1566 853
9 80 180 iQ2 iz 45 37 27 37 &7 22z F2 5 675 1101

10 43 52 33 10 16 . 11 6 12 28 4 16 1 232 1087




area
agqua

atratum miles
1 - 142
2 - B38
3 - 528
4 - 348
5 - lo3
6 - 496
7 - 622
8 - 646
9 - 354
10 - 95}
11 - 806
12 - 670
1) - 249
11 - 602
15 - 666
16 - 634
17 - 216
18 - 210
19 - 414

total 10555

maan

tow

-

standard error

Table 12‘: Redfish (Ssebastes marinus) length frequency by strata.

langth

{em) 1 2 3
13- ° [

15- - 91 6 14
16~ 201 . 30 86

L7- 346 4B 133

18- 295 91 133

19- 150 36 112

20~ 124 109 245

21- 213 72 168

. 22- 153 60 128
23- 132 54 56

24- 106 48 70

25- -73 79 3%

21- 64 L1.] 21
28- 10 42 35
29- 32 24 42

3= i8 35

35- 14

38- 21

o

- 10 -

¢atch per tow
s.daviat.

mean

-

- ‘

WE D we @
-
-

w
N
-
=

catah per tow

atratum
7 8
? 7
7
28 11
41 14
L1.] 28
5 21
54 8
11 42
20 28
2L .7
14 T
1 7
14 14
? 14
21 Fi
14 a2
135
27 21
14 i
27 21
20 14
34 14
21 21
14 ?
21
7 1
20
L]
14.
?
14
1

11
11
11

11
11

22
11

11
11

1

1’

1

25

L

i

lx 10E-3)
il 12 total
L]
(1]
167
383
27 824
72 1062
59 825
66 1092
105 1125
33 195
0 869
20 638
LE] 525
85 607
39 8Q7
19 612
8 474
99 679
39 376
112 418
40 309
92 7 39
20 ? 237
40 202
20 199
39 7 i95
20 17
? B9
i4 99
27
7 80
? kL
13 43 .
11
14
7
? 19
12
1
6

Table Ll - Redfish i(Sebastes marinus) catch (Xg) by strata.

catoh per
mlle towsd
mean e.deviat,
T.38 B.74
1.60 2.3y
3,21 2.03
0.80 0.46
4,58 4.52
5.08 10.64
2.66 4.48
1.91 2.30
1.32 0.20
9.16 18.24
4.40 3. N
D.14 0.3
catch per
" miie towed
2.91
0.5%
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Tabie 13 - Rodiilhrlw marinua) age-length key.

MALE .
lsngth ags ho  n.
{iem} 4 5 1.3 7 |} 9 19 kl 12 13 14 15 16+ 1d tD_t
1
15 2 2
16 3
17 5 4 19
18 15 2 9
19 1 13 ¢ © 10 24
20 5 29 9 43
z1 2 26 7 35
22 12 5 1 B 26
23 4 10 41y
24 i3 B 22
5 2z 12 20
26 5 10 3 6 24
27 PR [ERT )
28 s 4 3 19 22
29 6 2 1 i . iz 22
0 12 i 10 14
1l a3 3 1z 21
3z 13 2 1 13 20
33 i 110 32
34 12 1 3 T 14
35 ' 2 % 13
16 [ T T T TR T T
37 : i 5 &
T 2 2 4 B
19 A 1 3 °s
40 - 2 s 7
" 1 3
4z 5 5
43 1 3 4 8
“ 3 3 6
45 12 3
46
47 A 1
48
1y - i
50 1 1
totals 20 B3 34 34 1L 10 8 7 & & 2 17 231 486
FEMALE ‘
aga no n.
‘7:\::? « 5 s 7 8 5 10 1l 12 13 14 15 16+ id tot
14 2 f
15 1
15 -1 1 13
1 P 1z 15
18 11l - ot
19 4 12 ' 1 2%
20 5 16 1 N+
Zt R 10,20
z [ 16 25
23 L 9 17
24 1 ’ 19
25 13 A 14
76 3 1S 20
21 22 19 17
28 2 2 7 15
22 - ¥oB 15 1B
10 1 2 5 9
3 e 9 15
1z 2 3 L 5 8
33 1 P
34 i 5 8
s . 1 s 3
36 T 'L' -
37 .
38 . 2 24
1 1 2
39 .
c i 1.1
Al 1 1 1. 3
1 2 3
a2 1
43 1
I i
" Lo
5
46 !
9 1 1
' 48
5 11 2
. 50 . .
by ot
52
53 .
a i 1

total: 2 13 58 1 22 2 k] 7 3 3 2 2 B 174 356
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Table 14 - Redfish ‘(Sebastes marinus) age ‘composition {x iDE-3}.

. mean
gtratum . . o waight
age 1 2 k] [ .1 [ 7 ] 9. 10 11 - 2 total lyr}
1
2
3
L I 78 3 45 k] 53 10 5 3 6 206 89
5 1 605. 164 378 20 160 607 )12 54 13 172 IT1- 2434 112
6 603 .270 539 34 242 8653 170 104, 2B 355 219 1 3449 163
7 272, 141 128 16 150 310 . 40 27 24 417 12§ - 1670 257
B 198 123 96 10 195 230 ' 40 61 2% 5B6 226 1790 344
9. 33 43 s 3 (1} B2 19 45 10 264 104 706 110
10 7 13 8 5 36 51 24 19 4 167 Al 435 497
11 » 4 3 20 B 51 Bl 32 41 T 27 147 5 632 571
12 3 l2z 6 5 24 47 21 9 4 120 29 2 302 567
i3 3 L} 15 ? s 47 e 21 2 15% 61 5 394 631
i4 « 17 L V3 z9 48 16 5 129 50 3 339 176
15 4 9 2 10 4 33 4 66 947
16+ 1 1 g 2 1] 50 60 16 11 181 14 T 482 910
Table 15 - Redf{tah (Sebaates spp.} catch (Kg) by strata.
R area cateh per
agqua.  Low catch par tow mile towad
gtratum milea number maan s.deviat. mean a.deviat.
L= KLV 4 - - - -
2 - 1] 10 0.0% 0.17 0.03 0.0%
i - 628 7 0.85 2.14 T 0.47 k.17
1 - J48 4 2,06 3.45 1.14 - 1.90
5 - 103 3 2.73 4.36 1.54 2.50
6 - 196 6 3.25 6.21 i.718 3.39
¥ o- LF¥; 9 189.70 260.99 99,55 131.06
8 - 646 7 40.97 45.24 231.88 26.56
g - 3114 2 52.05 58.76 28.28 31.77
10 - 951 11 196.14 222.80 107.05% 123.31
| LEi1Y 9 - 95.54 102.74 531.89 58.00
12 - 67D 3 102,15 67.7% 59.89 37.80
13 - P 249 2 16.50 B.49 A1.55 4.50
I+ - 602 7 91.13 62.83 54.98 37.48
i5 - 666 ? 85.29 30.88 47.72 17.62
i6 - 634 7 38.12 24.48 22.83 15.03
17 - 216 2 154.35 59.18 . 83.91 35.66
18 - 210 2 49,90 53.60 ID.0% 32.44
19 - 414 5 36.79 33.20 Z1.88 19.83
total 10555 L7 ' ’
. . X catch per
. catch par tow mile towsd ,
mean 11.401 19.62
etandard error 9.93 5.30
------------------------------------- (Kg}
Table 16 - Redfish {Sebastes spp) length frequency by strata (x L0E-4).
length atratum .
{cm) 2 3 L] 3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 total
i1~
12— ) 7 8
13- 1 1
14~ ) 2 8 2 12
15- i 1 i3 ? 4 3 43 4 . 64
16~ 1 13 2 137 27 11 131 16 - . 2 . 386
17- 1 1 8 2 656 66 3l 415 278 3 2 5 N 1468
18- 1 2 17 Z 1441 114 Z3 794 482 20 1 2 25 . - 2923
19- 2 3 11 12 2422 138 41 1520 6l1 16 6 25 111 4978
20- 5 2 13 14 3013 105 56 1843 519 19% B 62 182 1 F 5020
21- 2 5 10 13 1338 58 60 1931 249 153 1l 44 16 1 3 3095%
22- 2 3 L] 5 248 50 5% . 285 63 68 14 19 43 1 861
23- 1 1 5 z S0 23 86 59 15 11 44 25 24 3 1 3 323
FL 1 2 1] a7 26 47 17 12 18 48 34 40 2 F3 352
25- 1 4 F3 73 35 30 234 39 29 Z9 l40 88 1 2 5 710
26— 1 4 3 3 43 14 0 261 96 61 Z0 27?3 163 3 5 4 5 580
27+ i -3 1 23 20 2% 70 65 121 29 I12 144 7 -} 2 8 1032
28- 2 1 1 1 7 . 21 13 276 78 1H4 62 159 102 13 16 2 8 945
i9- 1 1 67 23 25 144 49 152 36 19 56 2] 2L 5 6 689
30- 2 1 2 27 30 17 120 35 123 49 71 43 26 34 3 12 598
3l- 1 1 5 21 8 b1} 27 77 s 13 45 18 42 10 8 455
32~ 38 17 19 46 33 65 19 59 40 20 37 7 9 411
33~ 1 2 7 26 a 9] 29 87 %) 50 44 30 a7 io0 5 465
34- 2 3 17 6 101 35 B2 11 49 6l 33 53 12 20 484
35- 1 22 8 4 13 7 69 4 23 42 25 7 21 27 395
36— 47 g 5 18 EL) 46 1 27 35 21 30 12 17 368
7- 2 11 10 28 47 61 k] L3 22 32 29 18 20 3oz
8- 1 17 9 23 21 15 17 26 36 40 16 18 258
39~ : i3 13 3 15 le 11 1 9 20 22 13 7 15 166
40~ 2 & 9 17 14 7 8 9 16 10 -] 103
41~ 1 4 1 ] 3 4 F -2 4 7 5 2 5 45
42- . ' - 2 2 : 1 T 2 ¢ ] % 3 3 4 35
43- [ C3 -] 2 1 1 17
44— 1 2 1 2 5
45— 1 1 1 2 5
46- 1 3 1 1 5"
47- ' i 1
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Tuble 17 - Redfish {Eghantes mentsllpn) ege-iength key.

MALE
Iangth
{em)

=
- LAY

[N Rt N

—r—
Lo )

—Ch D LA

Ll

- O N

W

[L I A

e O B e

= N

[l - -N N )

-

Ot

—LA D e

LR W

N

AN e

- O ON M

Ll R - g

N e

total:

no n.
1% 16+ 1d tot
1

2 2

1 4

7 10

lo  25.

12 31

18 26

& 7

13 16

19 22

20 2%

5 25

15 17

19 133

25 34

15 31

16 27

-1% 27

30 48

4 1 17 29
s 5 22 3
4 3 21 3%
4 6 23 35
1 5 22 29
1 5 12 1B
1 ] 7
P

1 3 4

1 1

z 2

1% 29 383 641
nec - n.

15 16+ 1 tot
3 -]

59

5 1%

7 23

7 20

7T 12

14 " 16

9 13

185 1%

15 22

1% 3%

15 31

17 27

13 24

18 20

21 26

3 15 35
3 1 43
3 9 26

1 3 25 36
9 18 31

4 & 20 32
1 11 19 31
6 6 23

4 19 23
6 10 16
.2 B 10
2 4 ]

3 i L]

2 2

1 1

12 55 379 639
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Table 18 — Redfish (gabastes fasclatus), age-length key. -

-
MALE . ' )
langth age . no n.

{fcml 4 5 & 7 & 9 10 11 1z 13 14 15 18+ 1d tat

23 1 ! ' ] 5
24 1 A | 17 20
25 1 3 1 Z 18 23
6 2 4 -1 22 1%
7 2 1 14 17
28. | B | 8 13
29 .2 3 5
3o 1 3 1 3 B
31 i 2 2. 5
32 1 3 4
33 . :
kLY 1 1 2
35 1 X 2
6
k¥
1
39 1 1

total« 4 39 52 8 11 6 1 3 2 4 1 1 172 304

[ .

FEMALE .

length age no n.
{em) 4 5 6 7 4 9 J0 1l 12 13 14 15 16+ 14 tot
14 2
15 1 1 2
18 5 5
17 1 2 10 13
18 B S10 )8
19, .1 5 11 . * 6 23
20 13 1 : ) 9 23
21 1 L | . . ‘ 11 2%
22 9 N 1z 21
23 8 10
214 2 1 B 9
25 1 11 12
26 i 6 7
zr 1 - 1213
28 3 . 9 12
9 . 7 7
30 5 5
31 1 2 2 5
az ' 1 1 i
33 . 1 2 3
34 - 1 3 4
35 1 1z
k1] 2 2
. 2 2
38 1 1 1 k|
s -
40
41 1
42 1

totml: 2 15 4% 5 1 4 2 3 .l . 22 147 230




Table 19 - Greenland halibut {Reinhardtius hippoglosscides)
catch (Kg) by strata.

tow
numbar

3
]
1
1
1
1
]
1
]
i
'
1
+
]
]
i
]
]
)
]
]
1
I
1
I
1
1
I
]
]
]
1
1
'
t
1
t
1
1
1
1
I
1
]
]
¥
|
¢
]
]
]
]
'
1
]
[l
t
i
]
1
]
1
1

araa

Bsgua.

atratum miles
1 - 342
2 - Big
3 - 628
4 - 348
5 - 703
6 - 496
T - 822
8 - 646
% - 34
i -~ 951
| 806
12 - 670
13 - 249
1§ - 602
15 - 666
16 - 634
17 - 216
18 - 210
19 ~ 4i4

-

—
IR R~ MO e b o h o Ol

standard error

Tabla 20 - Greentand halibut (Reinhardtius hippoglosacidas)

1angth fregquency (x L0E-3).

length

(om) ] 4 5 6 7
- 5

5= 7

8- 9

16-11

12-13 7 & 14
FA-15 14 26 iz 27
i6-17 7 19 29
18-39 7 6 6 20
20-21

22-23 7

24-25 L] 14
26-27 20
28-29 i
39-131

32-33 14
34-35 7
36-37 14 20
33-39 28
40-41 AD
42-43 . Iz 27
44-45 19 -1 34
16-47 ] 34
48-49 l4
30-51 & 14
52-53 7
54-55 6 7
56-57 T
58-59

60-61

62-63

64-65

§6-67

68-69

j0-71 '
72-73

74-715

16-17

78-79
§0-81
B2-83

14
57

-

35

42

2a
1]

il
it

11

11

11
93

catch per
calch per tow mile towed
mean B.deviat. mean ».deviat.
0.17 0.29 0.10 0.16
0.60 0.76 0.32 0.40
0.52 0.%8 Q.30 0.34
0.34 0.49 0.19 0.27
3.09 2.35 1.69 1,23
3.49 2,27 2.05 1.39
3.22 3,22 1-78 .79
2.41 1.47 1.33 0.81
1.62 1.61 .0.97 1.0% .
14,31 4.51 8.38 2.45 -
Z.36 3.4 1.29 1.82.°
16.1% 10.29 9.65 5.96
19. 40 5.35% 10,719 2.1
4%.80 21.08 29.42 12.21
26. 14 5.46 14.16 3.58
20.85 14.15 12.42 8.43
48.12 45,64 27.14 2%.73
catch per
catch psr tow mile towed
9.91 5.71
1.01 .57
------------------------------------- {Rq)
stratum
10 11 12 13 L4 15 16 17
16 1l
163 12 1 14
a5 118 ?
20
7
T
T 7
7
7 13 13 28 29
11 40 is 21 29
1 ? 46 €3 717 57 B
27 27 59 9 56 15% 71 16
13 T 144 138 148 101 ;]
26 7 B6 9 153 134 222 39
27 20 118 ) 132 113 27% 16
26 11y 9 69 113 365 i&
33 13 1z 9 49 9% 372 24
. 65 9 52 56 236 54
13 46 48 56 200 16
¥ 2D 7 21 215 16
20 28 14 T2
1 20 28 21 21 39
13 ¥ 21 14 8
¥ 21 15
7 7
7
21 8
7
7
8

25

33
a3
50
3]
50
5

17

13
14
40
100

106
a0
273
220
233
186

T4
349
21

59

i4
26

L4
14
i1
118

227

391
578
al1
989
1089
1012
985
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Table 21 - Greenisnd halibut (Reinhardtius hippogiosscides) length
fraquency (x LDE-3). .

2- 3

4- 5

6- 7 ?

8- 9 ?

10-11

12-13 T4

14-15 349

16-17 322

18-19 59

20-21

I2-213 7 7
24-25 ] 1 13
26-217 20

Table 22 - Shrimp catch (Kg) by strata.

arsa " oAteh per

gqua, tow catch per tow mile towed
atratum wmiles number mean 8.deviat. mean p.deviat.
| I 342 ] - - - -
z - 938 [Li] - - - -
3 - 628 7 0.10 0.24 - 0.06 0.14
4 - 348 1 - - - -
5 - 703 B 0.08 0.17 B.05 G.10
6 - 496 [ 0.53 0.47 0.28 0.26
- BZ2 9 12.13 10.61 6.51 5.37
: B - 546 7 3.10 4.20 1.83 2.83
9 - 314 z 6.6i B.B% 3.5% 4.82
10 - 951 11 21.59 23.26 11.82 12.68
1y - BD6& 9 12.22 13.42 6.82 7.53
2 - 670 8 32.37 16.32 19,39 10.64
131 - Z49 z 3.50 4.95 1.90 2.69
14 - 602 7 16.70 14.36 10.14 8.62
15 - 666 7 28.91 18.96 16.73 11.04
16 - 634 1 3.32 5.68 2.02 1.65
17 - 216 2 - - - -
18 - 210 2 - - - -
19 - 414 5 20.93 IR.79 12.02 22.14
tetal 10555 117
catch per
catch per tow mile towed
maan 10.18 ’ . 5.083
standard error 1.2% 0.71
Table 23 - Shrimp length fraquency by etrata (x 10E-4)}.
: langth atratum o
{em) 3 [ 7 8 10 11 iz 13 14 15 16 19 total
15.5- 4 4
16.0~ 2 'z 4 k] 12
16.5- 3 3 68 3 17
17.0- 2 7 68 21 4 75 178
17.5- 1 7 110 42 4% 159 368
18.0~ 5 8 354 b4 a0 99 617 624
18.5- a 12 440 113 37 146 19 Bas
19.0- F3 19 1137 102 0 L34 266 202 1918
' - 19.5- 1 18 L1464 179 33 363 601 21 129 135 297%
\ 20.0- 6 19 978 93 352 3B0 481 42 9z 179 2633
. 20.5- 1 B 621 116 34% 101 330 32 8z 367 2029
; . 21.0- . 6 162 27 20 33 19L a2 48 233 86l
21.5- 1 47 9 33 39 Bl 32 34 B3 k1]
‘ 22.0- L 42 150 . a4 239
27 .5~ 1 2 735 79 31d 34 069 1354
23.0- 1 3 117 51 101) 776 883 48 299 19 lug 3417
23.5- 3 9 520 72 1087 1323 883 11 343 1162 38 zd8 - 5541
24.0- 2 16 693 271 2174 1007 2140 .21 661 1413 3 8 4598
24.5- 8 Z4 433 116 2312 1008 1352 53 946 1168 94 465 8072
25.0- ] 28 397 171 2Z12 140 1498 a4 678 114%Y B 137 1249
Z%, 5~ 11 34 609 140 2097 8YS 1640 42 709 - 969 151 2Z5 1613
Z6.-0- 10 26 1136 179 159% Y62 980 54 619 1520 225 7463
26.5- B 19 677 170 1B87B 6tY4 1373 74 661 1303 7% 334 13151
27.0- 5 10 613 96 1259 282 1230 21 647 1206 39 334 S808
i 27.5- 2 5 321 - %3 589 355 G62 T4 869 757 3] 14 aule
i 28.0- 1. 117 Z1 2Lr 303 507 32 24% wuls 57 443 2609
. 28.5~- A5 21 125 ho 240, 1F 494 6BZ 44 241 078
! 2%.0- . 12 84 15 553 32 are riy 50 2Z% Z236
29.5- 34 4 621 a2 Be BUOS 63 1Bs 2452
0.0~ . 4 B BYS 11 153 4H5 174 443 1719
30.5~ 1 605 ) 174 242 117 1785 1946
3l.¢- 3v4 32 6% 281 99 327 1217
3.5 33 % 300 57 457 1374
32.0- 3 lYe 114 58 s 137 439
32.5- ) ' LT I 22 94 144 323
13.0- ' 11 16 4 15 28 19
33.5- . rat 1 32 21 79
i . 34.0- 2l ' [} 21 51
| 34.5- 4 4
I 35.0- 3 3
35.5-
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Table 24 - Shrimp isngth frequency. by sax (x lOE-4).

Sex 1 1 .| ¥
langth

15.5 - 4

16.0 - 11

16.5 - 11

17.0 - 178

17.5% - 368 o
18.0 - 624

18.5% - B4S

19.0 - 1918

19.5 - 2919

20.0 - 2629 4
20.5 - 2029

21.0 - 859 4
21.5 - 367 1, .
2.0 - 218 21
22.5 - 1352 z
£3.0 - - 3lao z37
23.5 - 5111 430
24.0 - 7537 1061
24.5 - 1055 1017
5.0 - 4114 3135
25.5 - 2129 5484
26.0 - 135 6728
i16.5 - 182 716%
2.0 - 65 5743
21.5 - 145 38173
28.0 - 117 2492
28.5 - is 2062
29.0 - 117 2119
29.5 - 7 2445
3n.o - v 2172
3o.5 - 1946
3.0 - 1217
31.5% - 1174
3z2.0 - 439
32.5 - 323
33.0 - 19
33.5% - 19
34.0 - 51
s - [
35.0 - 3
35.5% -

6.0 - i
36.5 - 38
ir.o -

37.5% -

Table 25 - Squid (Illex lllecebiosus) sampling length fraguenacy.

langth length

9.0 - 5.0 - 302
9.5 - 15.5 - 336
10,0 -~ 16,0 - 276
10.5% - 4 16.5 - 238
1.0 - 1.0 - 239
1h.5 - 19 17.5 -~ 114
12.0 - 20 18.0 - 52
12.5 - an 18.5 - 14
13.0 - 55 19.0 - 15
13.5 - 130 19.5 - 3.
14.0 - 154 20.0 - 1
14.5 - 202 20.5 -
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