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Introduction

During October 1972, March and November 1973 and March
197&, four groundfish surveys have beon carried out in the coast
of Galicia (ICES Div. VIII ¢ and IX a). Tha aim of these cruises
has been to know the distribution.and density of several species,
measured in number and weight of individuals caught, per mile hauled,
mainly oF‘the youngest stages (age-group 0), which should not be
fished.

This papef deals with hake (Maflucciué merluccius), with
spacial referonce to the distribution of its youngest individuals.

Material and methods

Hauls werse made by using a commercial vessel, otter
travler type, with 117 GRT and a powsr in the engins of 300 C.V.
(Diesel).

Stations were salected closed to 106, 150, 200, 250 and .
3p0 meters depth and disposed with a certain degree of regularity.’
It has to be remarked that some areas are unaccesible for trawling
due to rough bottoms. This is also a conditionant factor in the
distribution of the stations. \
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The vessel was situeted by DECCA system, with a maximum
error of 300 meters. The effective duration of the trawls was 1
hour, and the average speed during them was 2,5 knots. All the hauls
were made with daylight in order to get a minimum of variability
in the catchability.of fish,

After a first selection on board, the catch of each haul
was put in numbered boxes and conssrved in ico., They were :landed
within one ortwo days and transported to the laboratory whers the
catch was classified by species for their study.

Hake individuals were grouped into lenght catagoriaes,
depending on the gquarter of ths year, s follows:

00 Quarter: 0-20 em; 21-23 cm; 26-45 cm; 46 and mors cm
1533 Quarter: 0-23 cm; 24-45 cmy 46 and more.cm
The reason for these groupings is due to the following

facts: -

a) From analysis by means of probability paper of the

distribution of lenght frecuencies (histeograms in Fig. 1, represent-

ing sach one between 5 and 10 thousand fish measured) it has been
‘concluded that during the fourth quarter of the year, the limit
lenght between 0 and 1 age groups was 20-~21 cm. This means that fish
moasuring 20 cm ot lsss were included in age group G, and fish
measuring 21 cm or more cm, were included in age group 1+. In the
first quartsr this limit was between 23-23 cn,

v

b) The legal size in this arsa for hake is 24 cm

-

b c) 45 cm is assumed to be the size of first maturity for
hake in this area (unpublished data).

‘ Lenght for hake has boen measured from the tip of the
snout till the last rays of caudal fin, in Intervals of 10 mm rela-
ting the measurement to the center of the interval.

Abundance was estimatsed by computing the weight and number
‘of individuals of each one of the groups mentioned above, per mile
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hauled. Since the same vesssl, crew and gear has baesn used for all
surveys, the relative value of the differences among hauls seems
to be rsasanabls, .

When represanting, where possible, the numeric density
isoplaeths, it has bean taken into zccount a logarithmical scale,-
slightly modified, in order to include the unitary powers of tsn.
This has besn: 100, 250, 500, 1000, 2500, 5000, 10060 ... |

In tables 1, the situation, depth, date and number of each
haul is shown.. ' '

Results

In tables 2 to 5, hake density per mils hauled in number

and weight (gr) for all surveys, is shoun,

In figure 2 density, in number, of hake lesa than 24 cm
in October 1972 cruise, is shown. The density in each station is
represented by spots of different diameter. If one loocks to the data
of table 2 it can be ssen that this group of hake less than 24 cm
wae mainly constituted by individuals of the 0 éga'group (up to 20 cm).

In figure 31is represantaed the density of hake of lass
than 24 cm for March 1973 cruiss, This group is coincident with all
the 0 age group. If we assume that January is the month in which
each annual class enters the following age group, then, hake less
than 24 cm shoiuld be considered as belonging to age group 1. In any
cass, they should be the youngost age group being capabls to be
caught with such a gear.

Figure 4 reprssonte the density of hake lass than 24 cm
during November 1973, Here again this group is mainly constituted

by age group G individuals (up to 20 cm).

No figurs was mads for March 1974, dus to the very low
dunsity of hake less than 24 cm,.

Discussion

The follouwing main items can be pointed out:



a2) Areas and seasons of higher density

It seems to be evident that during Dctobor-Nermbar, the
catches of hake less than 24 cm, have bseing higher than in March,

Having a look at ths whole Galician coast (Fig. 2), one
can sso that in October 1972 main concentrations of "carioca"
(youngest hake) were found in front of the Rias of Arosa and Ponte-
vedra, between ths 150 and 200 motsrs isobathics. In geoneral catchss
were higher batwesn the 130 apd 200 meters isobathics,

\ . In November 1973, this fact of major concentrations in
front of the Rias of Arosa and Pontevedra, is confirmed again
(Fig. 4), this time in depths ranging from 150 to 250 maters.,

In March 1973 the scope 'is different. In the sector Finis

' terre-Mifio (Fig. 3) density of hake less than 24 cm, has decreased,

and major concentrations are found betwesn Ons island and La Guardia,
mainly near the slope, whereas the northern half of this sector is
naarly depopulated. In March 19734, density all cver the area was so
low that we can not talk properly of concentration zones of young
hake,

Within such a fragmentary scope, it can be sesn that
botween QOctober-Novamber and Marech there is a gharp decrease in the
density of hake less than 24 cm, as a consequance, probably, of a
heavy Fishing'mortality on 0 age group.

Anyway, the presence in March of a major ccncentration of |,
young hoks near the slopeo, could be rolated to a certain displacement
of 0O ags group towards major depths during the winter, and may be,
touwards the south., This could be in agreement with the work of Belloc
(1935), who decscribes this kind of displacemsnt.

b) Interannual differences

If ws agsume that ths spawning season takes place'during

‘the first months of the year, then, hake less than 21 cm in Uctobgr
1972 and less than 24 cm in March 1973, bblonged to the 1972 year

clasg. By assuming the same, the anes of November 1973 and March 1974



should belong to thes 1973 ysar class, Taking into ‘account only thae
stations which have been raepeatedly sampled in Ortober 1972 and No-
vembar 1973, eight in total, it can be obtained for Octobser 1972 an
average density per mile of haks lass than 21 cm, of 2109 fish, and .
for November 1973 of 144 fish, which means a dsnsity 14,6 times mors
abundant for 1972 year class than for the 1973 one. Doing the same
calculation for March 1973 and March 1974, with 23 repeated stations,
1972 year class results to be 7.3 times more abundant in March 1973,
than 1973 ysar class in March 1974, It can be assumed that 1972 yesr
class was at least 7 times more abundant than tha 1973 one.

" ' Summ.arz ‘ |

During the months of October 1972, March and Novembsr 1973
and March 1974, four groundfish surveys have beihg carried out using
a commarcial fishing vesssl, otter trawler type, in order to calculatse
. the density, measured in number and weight of individuals caught per
mils hauled, of sasveral species,. ‘

This paper deals with somo considerations on the abundance
and distribution of the youngest indiViduals of hake (Merluccius
merlucciua) .fFrom data obtainad from those surveys,

Hake (Merluccius merluccius) less than 24 cm lenght has
. shown to be more abundant in Uctobar—N;vambar than in March, spscial-
ly in depths ranging between 150 and 250 maters, in front of ths
Rias of Arosa znd Pontevedra (Figs. 2-4). In March 1973 (Fig. 3)
hake less then 24 em lenght, were concantrated in ths despest part
of the continental shelf near the slops.

/

' 1972 yasr class has shown to be at leszst 7 times more
abundant than the 1973 one.
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12
13
14
15
16
17
18
1%
20
21
22
25
24
25
26
27
28
29
- 30
>1
32
33
34
35
" 36

Situation
Latitude LAngi tude
412 57 3g9 9% po' 00"
422 03" 42" 8e 58! 54n
422 13' Q9" ge 571 gg"
429 241 24m 82 58! 4B
439 25! 3gv gd 59+ po"
439 230 12v 82-48" 20"
430 320 3gn g 26! po"
432 371 24 72 00* 00"
432 37' 480 79 07' og®
432 45' 24" 72 22 30"
432 Qg' 24" o2 22% po"
422 59t 3gn 92 255 24"
4292 48¢ gB* 98 18! 42"
4292 37' 18 98 140 12w
420 18! 54 9% 10! 36"
429 17! 48" 92 {4t 2#
412 57' 30" 92 po' oo™
420 03¢ 42¢ ge 58t 54w
4290 13' gon ge 57 pan
§22 24' 24" ge 58' 48"
429 37' 18" 92 14t 12¢
422 48¢ Q6" 99 1g' 42°
4282 53! 3g" g 251 12
429 53t 4gv 9o 31+ 3g
429 320 qgw 98 231 18"
aze 4g' 18" 92 297 48"
420 46" 48" 92 31t 48"
429 311 3g® 98 19% 42
428 17! 48" 92 4% 2%
429 18" 54" 92 10t 36"
429 11v 48" 92 0% 18"
428 12' 12» 92 131 54
4292 p5*' 42" 92 p&?! 06"
429 p4' 51n 92 19t q2n
419 56 48" 99 20' 12"
422 0o* 0O% 92 09 48

Depth

100
102
100
95
161
139
135
106~

10l

143
132
146
137
105
152
199
160
102
100
35
105
137
161
201

Date

24.10.72

" 1] "
" " (14
1] " 11
25,10.72
1] 111 "
" " @
26.10.72
" 1) "

L] L] 11

27.10.72
28.10.72

L] " "
" " "

29,90,72

2] 3] i
25.03.73
2] 1 "
n o "
L1} " "
26.03.73
L] 11) "
eon n
a " 11
27.03.73
[ 41 L1] ]
” " "
111 [ 1] 111
28,0373
L] 11 "
" ” ”
L] " "n

29.03.73"

" st ”

" i "

11 n sr
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Table_1 (contipued)

37
38
39
40

4t

42
4>
a4
. 45

76
77
78

8

zaﬂ K

- Situation
'-Latituda Longitude
429 2p0' 18" 92 15' 48Y.
428 15v 21v 92 20" 24
422 p9' o§" 9g {91 42n
419 57+ 3Q° g2 ggt oo
422 03! 427 82 58 54
42g 13t Q9v ge s7' gon
422 24' 24" 8e 58! 48"
422 37v 18" 92 14t q2n
429 43' pe" 9g 24' 48"
429 a8+ pon 99 28¢ 39"
429 &48' go¢ 92 18 42"
420 53v 3g¢ Q9 25t 12%
429 53 j@" 92 345t 36"
429 46 ag® - 92 39 43"
429 40 18" 99 29t 48"
428 32' 18" 90 23! 18"
428 27' Q6" 92 191 18"
428 25¢ .3g" 9a 12¢ 36"
422 18% 54n 52 4g¢ 36"
420 20t 18% - 92 16¢ 4"
429 17t 48n 92 14" {2v
42% 1p* 30% 92 14' 20"
422 11" 48" 50 g9 18"
422 g4t 51" 92 19' 12"
418 56 48" 9o 2g' 12"
42% por'oow 9¢ g9' 48"
429 g5' 42% 92 Q6! 6"
428 12* 12" 9R 13t 549
420 150 2qv o0 20°
422 14 24" §a 231 54
428 11 364 92 18% 24
42% 18' 54" 92 10! 36"
422 17' A 92 140 q2v
422 12% 124 ga 13! s4m
422 14 48" 98 g9 18"
429 240 24" 88 58! 48"
428 13 Q9" gR 57! po"
420 030 420 82 58' 54"
412 57' 30" 9e 0o' 0G“
418 56! 48" 52 20t 12"
4292 par 51 9a2 19! 12¢
428 00' oo 99 Q9! 48"

Dapth

252
247
247
100
102
100

- 95

105
137
161

- 137

161

201.

201
201
201
249
146
152
252
199
190
148
203
203
144
144
2014

- 2847

260
240

152

199
201
148

95
140
102
100
203
203
144

Date
30.03.73

L] " "

1] 1] ]
1.11.73
" n n
" " ]
" " oom

8.11.73

" 4} i

7.11.73

" " 3]

2.11.73
7.11.73
2.11.73

" 1] 1"

1 " "

5.11.73

" 1" "

" 7" "
6.11.73
" 1" "
4] w n
" 1] "
21.03.74
” " "
n ‘ 4] 4]
] " , ;]
22.03.74
L1} " "
" 1] !‘? )
" " L H .
23.03.74

" " t



Table 1 (concluded)
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Situation

of Haul Latituds Longituds ~ Depth Dats

79 422 5v 42" 992 Q6' 06" 144 23.03.74
80 429 32! 1g" ge 23+ 18" 261 28,03.74
81 428 .31* 3g" 92 19' 42" 147 v onoow
82 422 26' 48" 90 171 420 . 261 v "oow
83 429 25t 360 99 42t 3g% 146 " W oou
84 422 37 18" 9a 14°? 120 105 25,03,74
85 428 45! 05" 92 24 48" 137 " noow
86 420 48! Q6" 98 18' 42" 137 W om
87 429 48' go" 99 28! 39% 161 Koowow
88 428 531 3% 90 251 129 161 26.,03.74
89 §29 531 18% GQ 34! 36" 261 noow
90 429 48 48" 90 340 48% 201 n n o ou
91 428 4p' 18" 99 29t 48" 201 L
92 428 p9!' pe" T 9R 19 42% 247 27.03.74
93 428 951 24 \ 9a 204 24" 247 " wooo
54 422 20' 18" 92 16! 48" 252 nooon on
95 . 420 271 06" 92 19+ 1gn 249 noowow



Table 2

T2

Hake density per mile hauled. October 1972

up to 20 cm 21-23 cm : 24-45 cm 46 cm and mere
Haul number weight number weight number weight number weight’

461 . 12,448 25 1,684 2 326 - -

1
2 1257 27,937 46 3,209 - 10 1,545 - -

3 476 14,199 . 28 2,032 5 691 - -

4 856 39,812 77 5,262 10 1,180 - -

5 3971 70,908 T - - - - a

6 1495 32,357 12 709 6 1,539 - -

7 714 22,315 16 996 2 150 - - -

8 1366 20,836 6 561 15 2,277 1 850
9 591 14,235 4 342 22 2,933 - -

10 3971 55,819 2 121 4 466 - -
11" 2918 64,046 18 1,154 - - - -

12 39 1,269 5 411 1 356 2 2,164
13 2132 34,956 3 290 7 2,057 1 2,000
14 26 778 2 180 2 522 - -

15 6667 89,877 8 435 3 787 - -

16 4996 76,656 20 1.383 16 2,341 - -



Hake density per mile hauled. Merch 1973

up to 23 com 28-4% cm 46 cm and mare
Haul number wsight number weight number waight
7 95 5,571 51 6,603 - -
18 80 4,848 47 6,552 - -
19 211 13,610 142 21,414 - -
20 42 2,948 102 14,980 - -
21 42 2,580 ic8 14,395 1 1,151
22 38 1,820 12 2,040 1 437
23 52 1,974 8 1,288 - -
24 68 3,370 11 1,532 3 3,529
25 24 1,309 15 4,118 3 2,971
26 38 1,620 12 2,040 - -
27 71 2,718 11 2,121 - -
28 80 4,141 23 4,498 2 2,285
29 235 6,394 20 4,230 1 2,339
30 79 3,134 19 2,864 1 620
31 85 3,395 22 3,582 i 1,434
32 144 4,362 9 1,680 1 1,032
33 50 2,177 53 8,703 1+ 269
34 229 8,263 22 4,517 1 219
35 62 2,847 7 1,545 1 8s4
36 167 6,355 48 6,300 - -
37 80 4,338 36 3,626 2 1,336
38 293 10,948 13 2,637 1 661
39 298 10,049 9 2,231 2 2,219



Hak3s denaity per mile hauled. November 1973

up to 20 cm 21-23 cm 2445 cm 45 cm and moxe

Haul rnumber wesight number weight numbar waight number weight:
40 67 2,07% - 13 1,944 16 2,105 - -
41 111 3,407 2 13 3 598 - -
42 162 4,813 15 1,001 C 9 1,460 - -
43 51 2,101 13 1,063 14 1,654 - -
44 200 5,583 1 89 2 631 1 275
45 33 1,010 - - 3 978 1 287
46 70 1,665 1 56 6 2,274 1 775
47 37 1,009 2 125 5 1,953 2 1,227
48 41 1,073 4 273 2 BE5 1 320
4% 86 1,964 - - 1 102 1 242
53 . 290 7,735 2 27 - - - -
54 269 8,000 6 328 1 455 - -
52 130 3,087 2 228 - - 1 235
53 412 11,358 3 209 1 254 - -
54 200 4,306 - - 1 178 - -
55 371 5,109 2 219 - - - -
56 243 6,204 - - 1 162 - -
57 - 151 3,050 1 55 - - - -
58 288 6,336 1 46 a 1,10 - -
59 126 2,735 E 66 3 778 - -
60 241 7,508 9 510 10 1,310 1 769
61 36 1,237 5 665 5 326 - -
62 273 6,452 2 129 2 438 - -
63 230 5,676 5 286 2 .259% - -
64 , 228 7,128 3 220 1 108 - -
65 55 1,550 2 75 3 1,495 - -
66 11 407 1 59 a 1,781 1 718
‘67 15 547 1 70 11 4,028 1 5351
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Table 5

X I=ET

Hake dansity per mile hsuled. March 1974

up to 23 cm
Haul number waight
68 4 155
69 1 63
70 3 116
71 1 34
72 50 2,744
73 85 3,278
74 '+ 31 1,718
75 20 1,085
76 & 248
77 4 204
78 14 741
79 @ 154
80 2 106
81 7 390

382 - -
83 3 167
- B4 27 1,638
85 4 240
86 13 680
87 7 357
- 88 5 212
89 8 866
s 55 2,739
- 91 11 634
22 3 219
93 6 341
94 2 95
95 55

26-45 cm

numbar weight

46 cm and mora

nunber waight

&4 1,353
4 902
& 1,280
7 1,480
5 699
5 2,892
14 1,795
12 1,530
22 5,979
16 3,522
19. 2,884
28 3,478
3,335
1,833
174
738
1,331
861
640
3,070
3,398
139
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651
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2,641
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Fig. 3 .- Hake {less than 24 cm.) density in: number.
for March 1973 survey. ‘
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Fig.4 .- Hake {less than 24 ¢m.} density in
number. for November 1973 survey
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