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lntroduction

During October 1972, March end November 1973 an,d t1arch
1974, four groundfish aurveys have baßn earried. out in the eoast
of Galicie (leES Div. VIII c end IX a). Tho aim of these eruises
has been to know the distribution.and density of sDveral speeies,
measured in number end weight of individuals caught, per mlle hauled,
mainly of the youngest st~ges (aga-group 0), which should not ba

fished.

This paper deals with hake (Marluccius merluceius), with
special referonee to the distribution of its' youngast individuale •

Material end method~

Hauls were made by.using.8 comm9r~ial vasesl, otter
trawler type, with 117 GRT and a power in the angina of 300 C.V.

(Oiesel).

Stations ware salocted closad to 100, 150, 200, 250 3nd
300 meters depth and disposed with a cer lein degras of regulority.
It'has to be remarked that some ar~aa ara unuccosible far trawlirig
dus to rough bottome. This ~s also a conditionent factor in the
distribution of the stations.
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Ths.vassel was situated by DECCA system, with a maximum

srror of 300 meters. The effeetive durat~on o~ the trawls was 1
hour, and the average speed during them was 2.5 knots. All the hauls
were made with daylight in order te get 0 minimum ef variability

in the catchability.of fish.

•

After a first seleetion on board, the eateh of each haul
was put in numbered bexes and eonserved in ieo. They ware ;.landed
within nne ortwe days and transported to the laboratory where tha
eatch was classified by specias fer their study.

Hake individuals ware greuped into lenght categorias,
depinding on the quarter of the yeer, 8S follows:

4th Qucrter: 0-20 cm; 21-23 cm; 24-45 Cffi; 46 end more cm

,rst Quarter: 0-23 cm; 24-45 CM; 46 end more·em

The reason for these groupings is duo to the following

facts:

a) trom analysis by means of probability paper of the
distribution of lenght freeuoncies (histograms in fig. " represent­
ing B~ch ana betwean 5 end 10 thousand fish maasured) it has been

ccncluded that during the fourth quarter cf the year, the limit
4t lenght batween 0 and 1 aga grcups was 20-21 cm. This maans that fish

measuring 20 cm cr less ware included in aga grcup 0, and fieh

measuring 21 cm or mora em, ware included in aga group 1+. In tha
first quarter this limit was betwaon 23-23 c~.

b) The legal size in thiG ~rao fcr hake i8 24 cm

c) 45 cm is assumed to be the size cf first maturity fcr
hake in this araa (unpublished date).

Longht far hake has boen maasured from the tip cf tha
snout till the ~ast rays of caudol fin, in :ntervdls cf 10 mm rela­

ting the measuremant to the center cf the incerval.

Abundance was estimated by computing tha weight end number
'cf individuals cf aach ono cf tha groupe mentionod above, par mlle
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hauled. Since the same vessal, crew and gear has been used for all

surveys, tha relative valus of the differences ~mong heuls seems
to be reasnnable.

When represanting, where possible, the numerlc density
isopleths, it has bean takon into account a logarithmical scale,/
slightly modified, in ordar to include the unitary powere of tan.

This has been: 100, 250, 500, 1000, 2500, 5000, 10000 •••

In tabla 1, the situation, depth, date und number of each
haul i5 shown ••

Results

In tables 2 to 5, hake donsity per mile hauled in number
and weight (gr) for ell surveys, i9 shown.

In figu~a 2 density, in' number, of hake les3 than 24 cm

in Octobar 1972 cruise, is shown. The density in sach station i5
representod by spots of different diameter. Ir one looks to the date
of tablo 2 it can bo seen that th1s group of hak~ lass than 24 cm

was mainly constituted by individuals of tho 0 aga group (up to ~O cm) •

.
In figura 3.is represented the ~ensity of hake of lass

,
than 24 cm fer March 1973 cruiss. This group is coincident with all

the 0 age group. Ir wo'aS9ume that Januory i8 the manth in which
sach annual closs snters the following aga group, than, hake l~ss

than 24 cm shoUld ba considered 8a belonging to age group 1. In any
case, thay should ba th~ youngoet aga group being-capable to be
caught with such a gear •. .

figura 4 reprssonts the density of h3ke lsss than 24 cm

during November 1973. Hera egain this group i8 rnainly constituted
by aga group 0 individuals (up to 20 cm).

No figura was mada rer March 1974, duo to the very low

d~nsity of hake lass thon 24 cm.

Discussion

Tha following main items can be pointed out:
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a) Arees end sessona of higher density

It 80ams to be evident that during Octobor-November, the

catches of hake laos than 24 cm, have belng higher than in March.

Having a look at the whole Galician coast (rig. 2), ons
can seo that in October 1972 main concantrationo of "carioca"
(youngest hake) were found in front of tha Rias of Arosa end Ponte­
vedra, between the 150 and 200 meters isobathics. In goneral catchss

were higher batween tha 130 end 200 meters isobathics.

In November 1973, this fact of major concentrations in
front of the Rias of Arosa end pontevedra, i9 confirmed again

(rig. 4), this time in depths ranging from 150 ~p 250 maters.

In March 1973 the scope 'ia different. In the soctor rini~

terre-Mifio (rig. 3) dansity of hake less than 24 cm, has dacreessd,
end mojo~ coneantrotions ara found betwaen Ons 1s1and and La Guardia,
mainly naar tha slope, whereas tha northarn half of this sector Is

neorly depopulated. In March 1974, donsity all over thB area was so

low that wo can not talk properly of eon~entratlorl %On99 of young

hake.

.Within auch a fragmantary scope, it con be seen that
I

botwaan Qctobor-Novamber and March thera i9 a aharp dacreace in the

density of hake lass than 24 cm, Ba a consequenco, probably, of a
heavy fiahing mortality on 0 aga graupe

Anyway, the prasenea in March of a majcr eoneantration of
young hake near the slopo, could be rolated to a certain dis placement

I

of 0 aga group towards major depths during the winter, end may_be,

to~arda tha south. This could be in agreement with the work of 89lloe
(1935), who de~cribes this kind or displaeement.

b)'Interannual differences

If ws 6asume that tha opawning season takes place during

the first months of the year, thon, hake lass than 21 cm in Oetober
1972 and less than 24 cm in March 1973, belonged to the 1972 year

elaas. By a~suming the same, tho anss of November 1973 end Marc~ 1974
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should belong.to tha 1973 year cisss. Taking into 'account only tha
stations'which hav8 begn rapeatedly sampled in Or.tober 1.972 and No­
vember 1973, eight in total, it can ba obtainad far October 1972 an
average dansity per mile of haks lASS than 21 cm, of 2109 fish,' end
for November 197' of 144 fiah, which maans e density 14,6 times mora
abundant for 1972 year c1s60 than rar the 197> ona. Ooing the sama
calculation rar March 1973 end March 1974, with 23 repeated stations,
1972 year clsas results to be 7.3 times more abundant in March 1973,
thon 1973 year eless in March 1974. It can·be a~sumed that 1972 year
cluBs was at least 7 timeo more abundant than tha 1973 ons.

_ . Summar.x

During tha moeths of October 1972, March and November 1973
end March 1974, four groundfish surveys have being carried out ~sing

a commereial fishing vessal, otter trawler type, in order to c~lculata

the dansity, measured in number end woight of individuals caught par
mile hauled, of several opecies •.

This paper doals with some considerations on the abundanca
end distribution of the youngast individuals of hake (Merluccius
mol' lucciuo) .from date obtainad from those aurva~·t3.

• Haka (Merluccius marluccius) less than 24 cm lenght haB
shown to ba more abundant in October-November than in March, special­
ly in depths ranging between 150 ond 250 motors, in front of the
Rias cf Arosa end Pontevodra (figs. 2-4). In March 1973 (fig. 3)
hake leos than 24 cm 1enght, were concantrated in tha daopest part
of the continental ahelf near tho slope.

\ \

1972 yaer elass has shown to be at l(~est 7 timas more
abundant thon tho 1973 ona.

Roferencea

~el10c, G.- 19J5 •. Et~do mono9raphiq~e du morlu (MerlucciuB merlucciu!)
a3 partie. Rav. Trav. Off. Sc. Tech. POches M~r., _
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Table 1=======

Situation

ner of' Haul Latitude !-~~itude Depth Date-
1 41" 57' 30~ 9Q 00' 00" 100 2/~ .10.72

2 422 03' 42" 8R 58' 54" 102 11 tf "
3 42g 13' 09" 81:1 57' 0011 100 " " tf

4 42R 24' 24" BQ 58' 40" 95 tI 11 n

5 43Q 25' 36" 8Q 59' 00" 161 25.10.72

6 43R 23' 12" 812-40' 20" 139 .. fI ,e

7 4)Q 32' 30" BR 26' DOn 135 t. " "

• B 43Q 37' 21l" 7Q 00' DO" 106" 26.10.72
9 4312 37' 48" 7" 07' 00" 102 11 tt ~

10 432 45' 24" 7Q 22' 30 tl 143 ,~ " n

11 4JQ O§.' 24" 92 22' .00" 132" 27.10 .. 72

12 422 59' 36" 9Q 26' 24" 146 28.10.72

13 420 48' 06" 9R 18 ' 42" 137 " " "
1,~ 4212 37' 1eu 9Q 14' 12" 105" " " "
15 42P 18 ' 54" 9~ 10' 36" 152 29.10.72

16 ~2R 17' 48" 912 1!l' 12 rt 199 " SI tf

17 41Q 57' 30" 9Q 00' 00" 100 25.03.73

18 42R O:p 42" aQ 58' 54" 102 " n t1

19 42Q 13 ' 09" 82 57' 00" 100· " " n

20 42R 24' 24 u oa 58' 48" 95 u " "• 21 42" 37' 18" 9Q 14' 12" 105 26.03.73

22 4212 /ta' 06" 912 10' 42" 137 " " "
23 42Q 53' 30" 9Q 25' 12" 161 " ' n "

,24 42Q 53' 18" 9Q 31' 36 tt 201 It " 11

25 42Q 32' 1Bn 9Q 23' 18" 201 27.03.73

26 A2t! 40' 18" 912 29' 48" 201 tt " 11

2; 42" 46' 48" 9Q '1' 48" 201 11 lt 11

28 429 31' 36" 9'1 19' 42 ft 147 11 It tl

29 42Q 17' 48" 912 14 ,. 12 fl 199 28~0:-5.73

30 42Q 18' 54" 9Q 10' J6" . 152 .. n "
)1 1~2g 11 • 48" 99 09' 18" 148 tt " "
32 42'1 12' 12" 9Q 13' 54 ft . 201 " " "
33 429 05' A2" 9g 06' 06" 144 29.03.73"

34 429 04' 51" 9~ "Q' 12" 203 " u "...
35 41g" 56' 4BU 9Q 20' 12" 20:; " n tt

36 42Q 00' 00" 912 09' 4Bet 144 " " VI

..



Ta~le 1 (continued)=::__==:::r
"

, Si tU,ation
neraf Haul 'LatltudA 1-.°091tuda Depth Date-

37 42Q 20' 1B" 92 16' 48", 252 30.03.73
JB 42g 15' 21 " 912 20' 24" 247 " " ..
39 4212 09' 06" 92 19' 42" 247 rt d "
40 4112 57' :SO" 9Q 00' 00" 100 1.11.73

41. 42g 03' .42" aQ 58' 54" 102 " " "
42 'J2Q 13' 09" 82 57' 00" 100 .. "

,.
4} 42Q 24' 24" SQ SB' ,1.8" 95 t,

" "/

44 ll2Q 37' 18" 92 14' 12" 105 B.11.73
45 42a 43 ' 06" 9g 24' 48" 137 " "

,.
46 42Q 49' 00" 9lJ 28' J9" 161 ", tI ..
47 42 g 48' 06" 912 10' 42" 137 " n n

• 'Ja 42Q 53' 30" 9Q 25' 12" 161 9.11.73
49 429 53' 1S" 912 ~-;t 36" 201.. " ,; ..
50 42l:l 46' llB" 9I2 31' 48" 201 " .. u

51 420 40' 18" 9Q 29' 48" 201 " rt "
52 42r2 32' 1a" 912 23' 18" 201 7.11.73

5~ 429 27' 06" 90' 19' 10 11 249 " " "
54 4212 25' ,30" 9Q 12' 36" 146 " " "
!.i 5 42Q 1B' 54 11 9Q 10 1 36" 152 2.11.73

56 42Q 20' 18" . 912 16' 48" 252 7.11.73

57 422 17' 48" 912 14' 12" ,199 2.11.73
-

SB 42P. 10' JO" 912 14' 20" 190 It 11 "
59 421;1 11" 48" 9Q 09' 18 1t 148 U " "
60 42Q 04' 51" 92 19' 12" 203 5.11 .. 73

• 61 41Q 56' .40 1
' 90 20' 12" 203 tt tI "

62 42Q 00'00" 9Q 09' 48" 144 n " "
63 42g 05' 42" 9Ll 06' 06 t, 144 n " n

64 42Q 12' 12" 9R 13' 54" 20-: 6.11.73

65 42!'J 15 • 21" !)Q 20' 24" 247 " .11 "
65 42Q 14' 24 tt 9Q 23' 54 ft 260 lt n n

67 42R 11' 36" 91;1 18' 24" 240 .. u "
68 42Q 18' 54" 912 10' 36" 152 21.03.74
69 l4.2Q 17' 46" 9'1 14' 12" 199 " u ..
70 420 12' 12" 99 13. • 54" 201 n 11 h

71 42t! 11' 40" 90 09' 18" 148 .. n "
72 42Q 24' 24" BQ SB' 48" 95 22.03.74
7) 420 1~' 09" eg 57' 00" 100 It tt "
74 420 03' 42" 89 58' 54" 102 " tI n,

75 . 41Q 57' 30" 9Q 00' 00" 100 " tt u·

76 41'1 56' 48u 9Q 20' 12" 203 23.03.74
77 i4.2s.l 04' 51" 9Q 19' 12- 203 .. lt "
78 42R 00' .00" 9g 09', 48" 144 .. " "

--....
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Tabl. 2
=====:-

Hake den8ity per mile hauled. October 1972

up to 20 eil 21-23 eil 24-45 Oll 46 eil end more
Heul number wsight number 1I8ight number Vl8ight number ••ight:"- .

1 461 12,448 25 1,684 2 3)6
2 1257 27,937 46 3,209 10 1,545
J. 476 14,199 28 2,032 5 691
4 856 39,812 77 5,262 10 1,,180

5 3971 70,908
6 1495 32,357 12 709 6 1,539

• 7 714 22,315 16 996 2 150 -
8 1366 20,836 6 541 15 2,21.7 1 8S0
9 591 14,235 4 342 22 2,933

10 3971 55,819 2 121 4 465

11 . 2918 64,046 18 1 t -1 S4

12 39 1,259 5 411' 1 356 2 2,164
13 2132 34,955 :3 290 7 2,057 1 2,000
14 26 778 2 180 2 522
15 6667 89,871 6 1~35 ) 757
16 4996 74;656 20 1.388 16 2,341

•



Teble 3:===-==

Heke daneity per mile heuled. Merch 1973

up to 2) CIR 24-45 cm 46 cm and more

~ number ••igh_~ number ~si9ht number UI"';~~

17 95 5;571 51 6,503
19 80 4,.848 47 6,552
19 211 1.3,610 142 21,414
20 42 2,948 102 14,980

21 .42 2,580 108 14,395 1 1,151

• 22 38 1,820 12 2,040 1 431
23 52 1,974 8 1,288

24 68 3,370 11 1,532 :; 3,929
25 24 1,J09 15 4,118 3 2,971
26 38 1,020 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 2,86. 1 620
31 85 3,395 22 3,582 1 1,434
32 144 4,362 9 1l/680 1 1,032
33 50 ~,177 5.3 8,703 1" 269
34 229 8,263 22 4,517 1 219• 35 62 2,447 7 1,1545 1 aa4
36 107 5,355 48 6,300
·37 80 4,338 36 8,fi26 2 1,336
38 29) 10,948 13 2,537 1 661

39 299 10,049 9 2,23" 2 2,219

. ,
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Table 4=======

.. HI"c~ dsnsity per mile hauled. November 197'
.. ......-..-

up to 20 CID 21-23 Oll 24...45 cm 46 cm end more
Heul nUl1Iber IIsiaht number ltI G!i 9J.l~ number !!.!:Jlh! .!J!!1ftb'!!: !,eight,·- , -

40 67 2,071 13 1,944 16 2,105
41 111 ),407 2 131 J 598
42 162 4,813 15 1,001 9 ',4[JO
43 51 2,101 13 1,063 1ft 1,654
44 200 5,583 1 89 2 6a1 1 275
45 :,,) 1,010 J 978 1 28"
46 ·70 1,665 1 56 6 2,271 1 775

e 4'1 37 1,009 2 125 5 1,953 2 1,227
48 41 1,073 4 273 2 88"5 1 320.
49 84 1,964 1 102 1 242
5D 290 7,735 2 2"1
51 269 °rOOO 6 328 1 456
52 130 ),OBi 2 228 1 235
5) 412 11,358 :3 209 1 254
54 200 4,306 1 178
55 371 8,109 .... 219"-

56 24' 6,204 1 162
57 151 ),050 1 55
58 28a 6,336 1 46 4 1 ~ '140

59 1'26 2,735 ., 68 3 778•• 60 241 7,508 9 510 10 1,'10 1 769
61 36 1 J 237 5 665 3 ;;26
62 273 6,452 2 129 2 4J8
63 230 5~G76 5 286 2 _.259

64 228 ",128 } 220 1 106
6!i 55 1 ,~;50 2 75 J 1,495
66 11 407 1 59 4 1.781 1 710

'67 15 517 1 70 11 4,020 1 531

-
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Tabl. 5
=:11==:_=

Hake denaity per lRile hauled. March 1974

. .......---.-

up to 23 Oll 24-45 CI1l 4t.i cm end mora
Haul nu.ber weight numbar weight. numbsr ••ight- -- . . ---

68 4 155 4 ~,J53 2 2,:211
69 1 63 &\ 902

70 :5 116 4 '1,280 1 585
71 1 34 7 1,460 1 454

72 50 2,744 5 699
73 ' 65 3,278 35 2,892
74 ' 31 1,7'18 1/f, 1,195

iS 20 1~O85 12 1,530

16 4 2ile 22 5.979 2 1,585
77 4 204 10 3,022 1 702
78 14 741 19. 2 fi eS4

7~ 4 1;;4 28 J,478 1 713
80 2 106 9 3,';)5 ::3 2,792
~H 7 390 6 1,833 1 619
62 1 1.,4 2 '1.714
83 , 167 :; 738

84 27 1,-638 13 1,3'1
85 4 240 6 861

• 86 13 680 :;5 640

67 7 ·357 10 3,070 1 1,292
·88 5 212 12 3,)98 2 1,349
89 8 465 1 139 1 924

90 55 2.739 '1 102 ...
'1 11 634 :> 651 1 51tf:r

92 3 219 12 3,714 S 3,8'72
93 6 341 1" 2,641 2 1,615
94 2 96 4 1,648 ..,. 1,388.t,

95 1 55 2 651 1 87.>

..
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FIG. 2 .- Hake (Ies! thon 24 cm) density in number, for October 1974 survey.
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Fig.3 - Hake (Iess thon 24 cm.) density in' number.

for March 1973 survey.
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Fig:4.- Hake (Iess thon 24 cm.; density In

number. for t~ovember J973 sVlvey
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