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le = INTRODUCTION

TH{S PAPER DEALS W|TH THE RESULTS OF THE STUDY ON AGE AND GROWTH OF COD {GADUS MORHUA)J CAUGHT
BY SPANISH TRAWLERS N THE ICNAF AREA IN 1962+ RESULTS OF SEX RATIO AND AGE AT FIRST MATURITY ARE
ALSO GIVEN, AS WELL AS COMPARATIVE EVOLUTION OF GROWTH AND DOMINAMCE OF YEAR CLASSES IN THE DIVISIONS

BEST KNOWN FROM SAMPLES S0 FAR STUDIED.

MATERIAL, WHOSE CHARACTERISTICS ARE GIVEN FURTHER ON, HAS BEEN SUPPLIED BY THME DIRECCION GENERAL
DE PESCA MARITIMA THROUGH THE SECRETARY OF THE SCIENTIFICAL-FISHING STUDY BoARD, De OLEGARIO RODRIGUEZ
MARTIN, AND WAS COLLECTED BY TME OBSERVER De TOMAS GARCIA LESTON ON BOARD TRAWLERS OF THE FIRM PYSBE
(PESQUERIAS Y SECADEROS DE BACALEO DE ESPANA, Sa As)e WE ARE MOST PLEASED TO THANK THEM ALL WITH THESE

LINES.

~ MATER|AL AND METHDODS

THE TOTAL SAMPLE CONSISTED OF 697 SPECIMENS (TABLES | AND |1}, 648 (92,96 %) OF wHicH PROVIDED

SATISFACTORY OTOLITH READINGSe FIGs | SHOWS THE LOCATION AND LOT NUMBER OF EACH SAMPLE.

THE MONTHS WITH THE LARGEST NUMBER OF SPECIMENS ARE: May [ 182}, AucusT (181}, JuLy {146}, DcToeer
(97), SepTEMBER (4|); MarcH (31), APRiL (10) AND NOVEMBER {8)s THEREFORE, SAMPLES WERE TAKEN DURING
EIGHT MONTHS. THE MONTHS MAY, AUGUST AND OCTOBER ALSO HAD THE LARGEST SAMPLES IN 1961. SAMPLES
COLLECTED N MAY ARE ALL FROM DIVISION 2J, WHIGH IS THE BEST REPRESENTED {368 SPECIMENS) AS WELL AS
DrvistoN 3L (141), MOST OF WHICH ARE OF JULYe SAMPLES FROM THE OTHER DIVISIONS ARE SMALLER, AND

DIVISIONS IC, WM, 30, AND 3P ARE NOT STUDIED OWING TO THE SCARCITY OF NUMBERS SAMPLED.

THE BEST REPRESENTED LENGTH GROUPS RANGE FROM 51 T0 62 cM IN DiviSioN 1B FroM 48 To 62 cM IN 2J;
FROM 51 TO 62 oM 1N 3K; FROM 45 To 59 cM IN 3L, BEING THE EXTREMES 33 oM {3L) anp 90 oM {2J), EXISTING

ALSO A SPECIMEN 105 CM LONG AND ANOTHER ONE 133 CM LONG IN DIvISION 2Je
METHODS ARE THE SAME AS THOSE USED IN PREVIOUS RESEARCHs
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IHe = GROWTH
GROWTH CURVES OBTAINED FOR THE YEAR 1962 (FiG. 2 AND 3} ARE COMPARED TO THOSE OF PREVIOUS YEARS

IN THE SAME DIVISIONS, CONSIDERING ONLY THE ONES FROM WHICH A SUFFICIENT NUMBER OF SPECIMENS IS AVAILABLE:

1B, 2J, 3L anp 3K IN 1962.

IT WILL BE NOTED WHEN CONSIDERING DIVISION IB {(F1Ge 2) THAT THE SCARCITY OF DATA FOR 1962 GAUSES
THE POINTS NOT TO COINCIDE, EXCEPT FOR AGE GROUP IV, WHICH iS5 BETTER REPRESENTEDa THEREFORE, NO CONCLUSIONS

CAN BE DRAWN.

ON THE OTHMER HAND, DIVISION 2J OFFERS BETTER OPPORTUNITIES FOR COMPARISONs FIRST, IT IS NOTICEABLE
THAT THE 1962 GROWTH CURVE LIES BELOW THOSE FOR 1960 AND 1961 TO AGE GROUP VI, THEN IT GOES OVER THEM,
EXCEPT AT AGE GROUP Xo THIS DIFFERENCE OF LENGTHS FOR EACH AGE GROUP, WHICH RANGES FROM | TO 3 CM MUST
NOT BE DISREGARDED, BEARING IN MIND THAT THERE WAS A VERY WELL MARKED COINCIDENGE IN 1960 aND 1961 aNp,

MOREOVER, THAT DIVISION 2J SHOWS THE SLOWEST GROWTH OF ALL THE DIVISIONS WE HAVE STUDIED IN THE CONVENTION

AREA.

CONSIDERING DIVisIons 3K anp 3L (Fic. J) WE SEE THAT THE LATTER SHOWS GENERALLY A FASTER GROWTH RATE
ESPECIALLY AT THE OLDEST AGE GROUPS. COMPARING DIFFERENT YEARS IN THE SAME DIVISION |T GAN BE NOTICED
THAT THE GROWTH RATE IN 3L IN 1962 |S SLOWER THAN IN 1960 AND {96! EXCEPT FOR SPECIMENS OF EXTREME LENGTH
GROUPSy WHICH ARE PODRLY REPRESENTEDs HOWEVER, SUCH A SIGNIFICANT DIFFERENCE [S NOT OBSERVED |N Bivision

3K, ESPECIALLY FOR AGE GROUPS IV TO VIl, WHICH ARE THE BEST REPRESENTED.

FINALLY, COMPARING GROWTH IN ALL DIVISIONS STUDIED SO FAR (Fic. 4)y THE FOLLOWING CONCLUSIONS ARE

REACHED :

A} GROWTH IS FASTER IN SUB-AREA | THAN IN ALL THE OTHERS.
B) GROWTH RATE DECREASES FROM NORTH TO SOUTH [N SUB-AREA | {1T 1S FASTER IN IB THAN IN D).

C) IN SUB-AREAS 2, 3 AND 4 GROWTH RATE INCREASES FROM NORTH T0O SOUTH {4V, 3L AND 3K HAVE A FASTER

GROWTH THAN 2J).

Ve = LENGTH, AGE AND YEAR-CLASS FREQUENCES

THE STUDY OF GRAPHS OF AGE AND YEAR-CLASS FREQUENCIES (F1Gs 7 AND B) AND LENGTH FREQUENCIES (F1Ge

5 AND B) ARMANGED BY DIVISIONS SHOWS:

A) For LENGTHS (F1gs 5 AND 6)
le IN DIVISION 3L, MODE AND MEAN LENGTH DECREASED FROM 62 CM IN 1960 To 56 CM N 1968, 1.Eey
6 ¢4 IN TWO YEARS; THIS NEEDS TO BE CONFIRMED, BUT IT IS NOT UNLIKELY DUE TO AN OVERFISHING
OF THE DIVISIONy, WHICH IS ONE OF THE MOST WIDELY FISHED BECAUSE OF ITS LOCATION NORTH OF

THE GRAND BANK OF NEWFOUNDLAND
2. MODE AND MEAN LENGTH HAVE ALSO DECREASED 7 €M IN DIVISION [Be

3. MEAN LENGTH HAS DECREASED SINCE 1960 IN DivisioN 24y BUT IT IS SLIGHTLY HIGHER, A LITTLE

MORE THAN ONE CENTIMETER, THAN IN 1961,
4. ON THE OTHER HAND, BOTH MODE AND MEAN LENGTH HAVE INCREASED ALMOST 2 CM IN DIVISION 3Ke

A ot--..o-/j
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Vo - LENGTH, AGE AND YEAR-CLASS FREUUENCJES {Ceni'p)

B) FOR YEAR CLASSES (FIG. 7 AND 8)
le MEAN AGE HAS GONE DOWN IN DIVISION 1B FROM 5445 YEARS IN 1960 To 4. 10 YEARS IN 19520
HOWEVER, THE DIFFERENCES IN NUMBER OF THE SPECIMENS AVAILABLE IN BOTH YEARS {328 13
1960 AND 67 IN 1962) DO NOT MAKE AN ACCURATE COMPARISON POSSIBLEe IN 1962 THE 1uss
YEAR-CLASS IS THE MOST ABUNDANT, WHEREAS IN 1960 THE 1954 YEAR-CLASS WAS THE MOST

ABUNDANT o

2. AGt GROUP IV IS ALSG DOMINANT IN DIVISION 2J, DESPITE MEAN AGES BEING Te34, bobj
AND 7o44 FOR THE YEARS 1960, 1961 AND 19624 THIS AGREES FAIRLY WELL WITH THE STASILIIY

OF MEAN LENGTHS AND WITH THE SLOW GROWTH RATE TYFICAL OF THIS DIVIS!ONe

3e DIVISION 3K SHOWS A SLIGHT DECREASE OF MEAN LENGTHy AND AT THE SAME TIME MORE EVIDENY

DOMINANCE OF THE 1956 YEAR=-CLASS (SPECIMENS 6 YEARS OLD), 220 OF THE TOTAL SAMPLE.

4e MEAN AGE REMAINS ALMOST THE SAME iN DIVISION 3L DESPITE THE DECREASE OF MEAN LENGTH,

WHILE THE PREDOMINANCE OF [957 YEARwCLASS 1S BECOMING EVIDENT (FISH AGLD 5)e

Vs = SEX_RATIO

THE MAJORITY OF COD ARE FEMALES, THOUGH THE MAJORITY IS NOT SO GREAT AS IN 196fs IT IS MOST
STGNIFICANT IN DIvision 3M (8148% OF FEMALES) AND LEAST MARKED IN DIVISION 3K (55485 OF FEMALES)e THE
LATTER, ALONG WITH DIVISION 2J (66e4% OF FEMALES) SHOW AN ALMOST NORMAL PROPORTIONe |T WAS OBSERVED
IN 1961 THAT THESE TWO DIVISIONS HAD A LARGER PROPORTION OF MALES, WHILE IN THE OTHER DIVIS{ONS FEMALES

WERE AND STILL ARE WIDELY PREDOMINANT.

IN THE TOTAL SAMPLE (TABLE 111), MALES ARE 31e2b, AND FEMALES 6Bo8%s THUS THE PROPORTION OF MALES

HAS INCREASED SINCE 1961 WHEN IT WAS ONLY 24%.

Vie = AGE AT FIRST MATURITY

THE STUDY OF AGE AT FIRST MATURITY BY THE MEANS OF SPAWNING MARKS IN DIFFERENT YEARCLAZSES AND
DIVISIONS LEADS TO THE FOLLOWING CONCLUSIONS:

A) A GREAT MAJORITY (71.4%) OF THE COD ATTAIN FIRST MATURITY AT THE AGE OF b YEARS.

B) SOME COD ATTAIN FIRST MATURITY AT THE AGE OF 5 YEARS (10.2%), AT THE AGE OF 7 vears (15.595)

OR AT THE AGE OF B YEARS {3e 15 )e

c) THERE IS NO SIGNIFICANT DIFFERENCE IN THE AGE AT FIRST MATURITY BETWEEN MALES AND FEMALES

FROM THE SAME DIVISIONa
D) RESULTS ARE QUITE SIMILAR TO THOSE OBTAINED FOR 1961

E) AGE AT FIR-S.'!?T MATURITY SEEMS TO BE BECOMING HIGHER IN OLDER YEAR-CLASSES AND SMALLER IN YOUNSER

ONESe THIS CANNOT BE GiVEN AS DEFINITIVE OWING TO THE SCARCITY OF DATA

¥ile = SUMMARY AND CONCLUS]ONS

THE MAIN CONCLUSIONS ARE:
A} GROWTH CURVES OF COD FROM DIVISjONS By 2J, 3K aND 3L IN 1962 SHOW A DECREASE OF THE CRNERAL
GROWTH RATE "WHEN COMPARED WITH THAT FOR PRECEDING YEARS, EXCEPT FOR AGE GROUPS OVER WI IN

DIVISION 2Je .
. aoo-oa!d
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Vile ~ SUMMARY AND CONCLUSIONS {ConT'p)
B) GROWTH RATE IS FASTER IN SuB=AREA | THAN IN THE OTHERSy AND DECREASES FROM NORTH TO SOUTH,

BEING REVERSEL IN THE CASE OF SUB-AREAS 2, 3 AND 4.

C) MEAN LENGTH IS SMALLER IN 1362 THAN IN PRECEDING YEARS IN DIVISIONS 3L, 1B AND 2Jy AND

HIGHER IN DIVISION JKo

D} DOMINANT YEAR-CLASSES ARE: 1956 IN Divisions &) anp 3K, 1957 18 3L AND 1958 IN 1Bs

£} PROPORTION OF MALES (314) 1S HRIGHER THAN IN 1961 {24%).

F) A MAJORITY OF SPECIMENS {71c4%) OF ALL YEAR~CLASSES REACH FIRST MATURITY AT THE AGE OF

£ YeARS.

Vigo, APRIL, 1963

LABORATORY OF THE INSTITUTO DE INVESTIGACIONES PESQUERAS,
PaTronNATO "JuaN DE LA CiERVA",
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TABLE 1

SERIAL NuMBER, DATE, NuMBER OF SPEcIMENS AND DIVISION_DF EACH LOT OF SAMPLES

NUMBER OF ICNAF NUMBER OF |CNAF
Lot DATE SPECIMENS DIviISION Lot DATE SPECIMENS Division
MARCH Ausust
1 7 (5 3L 20 ] 19 Ic
2 8 16 3p 21 15 31 ;]
31 22 16 22 18
23 18 18 1B
APRIL 24 26 25 2J
3 1 10 3L 25 28 31 2l
26 29 14 2)
MaY 27 ! 2l a)
4 21 24 2J - 181
5 22 34 2J
b 25 16 2J SEPTEMBER
7 25 14 2J 28 I i5 2J
8 26 2 2J 29 27 26 2J
9 28 10 2J i
10 29 23 2J
" 30 25 2J DCTORER
I2 31 24 2J 30 ] 22 2J
182 3] 3 " 2J
32 24 20 2)
JuLy 33 25 12 3K
19 4 22 3L 34 26 19 K
4 5 27 3L 35 26 13 3K
15 6 25 3L 91
16 8 26 3L
7 1 16 3L NOVEMBER
I8 18 H 3M 36 19 8 3K
19 21 [ 30
|42
TABLE 11
DISTRIBUTION OF SAMPLES BY DIVISI1ONS, DATES AND NUMBER OF SPECIMENS
Division Lot DATES No. SPECIMENS TOTAL
18 21 A AucUST 15, 16, 18 3, 22, 18 il
. 23
IC 20 AugusT 9 19 19
2d 4 A MAY 21, 22, 25, 26, 28, 24, 34, 16, 14, 12,
12 293 30, 3| 10, 23, 25, 24,
368
24 A Ausust 26, 28, 29, 31 25, 31, 14, 21
27
28,29 | SEPTEMBER [, 27 15, 26
30 A OcTOBER 1, 3, 24 22, 11, 20
32
3K 33 A OcToBER 25, 26 12, 19, 13 52
35
36 NOVEMBER {9 8
3L I _MaRcH 7 {5
3 APRIL 1 10
141
13 A
16 July 4, 5, 6, 8 20y 274 254 26
17 Jury I 6 _
M 18 _JuLy 18 I L
30 19 JuLy 21 19 .19
3P 2 MARGH 8 16 16
) TOTAL 697
' c-o--/ﬁ
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TABLE 111

DISTRIBUTION OF SAMPLESs BY DIV|SICNS, NUMBER OF SPECIMENS WiTH Goop READINGS,

SEX=RATIO AND SPECiMENS WiTH SPAWNING MARKS

FISH IN WITH SPAWNING
ICNAF SAMPLE FIsH OTOLITHS MALES FEMALES MARKS
_DIVESION, NUMBER READ NUMBER ] MUMBER % HUMBER % NUMBER %
B 7! 67 9442 26 36e4 45 5346 0 0
1IC {9 19 1000 5 2643 14 137 ! Sel
2J 368 347 94,2 124 3346 244 £6ed 84 2545
3K 52 46 88e4 23 44,2 29 5548 10 1942
3L 141 130 92.2 28 1948 1a BO.2 4 248
M | 1o 9049 2 1841 g 8l.9 0 0
30 19 19 100.0 6 31a5 13 6845 ] f
3P 16 16 1000 4 2540 12 75.0 0 o
TOTALS 697 6as 92.96 218 312 479 £8.8 99 402
TABLE v
MEAVI\I LENGTH_FOR EACH AGE, ABSOLUTE AND RELATIVE AGE FREQUENCIES,
YEAR CL s AND MEAN AGE FoR DIVIS|ONS
AGE AND 18 2 oK L
YEAR CLASS ™ | No. % M b Noe | % M No. | % o Noo 4,
1 {1959) 5341 1| 1647 42.3 6 1.7 44.3 9 645 43.8 19 1406
iv (1958) Eg.7 | 41 b2.1 46.2 [ 48 (38 49,7 4 Be7 4h.4 22 1649
v 1953) 59.5 14 | 21.2 5le7 | 60 1743 54.2 8 1704 5349 32 2406
vl (1956) 5648 | 63 1842 60 10 |21.7 60,0 27 20.8
Vil (1955) 59.4 | 133 9.5 6260 5 109 6302 [0 Z.7
Vil (1954} 8040 1 led 62.2 | 30 B.b Deb 5 10.9 69.8 9 9
1% {1953) B4.6 | 17 4.9 4.3 3 6s5 70.0 6 4.0
X {1952) 62,8 | 29 Bed 6l.2 5 1049 4.5 4 3al
X {1951) 672 15 4.3 670 I 2.2
X1 [ 1950) 68.2 16 4.6 69.0 1 2.2 770 1 0.8
X1t (1949) 737 12 3.5 82.0 1 2.2
Xy {1948) 7140 10 2.9
Xv |94Z) 8440 3 0.9
XVl {1946) 82.6 3 0.9
XVl {1945) 133.0 I 0.3
VI {1944) 700 I 0.3
TOTAL NO. 67 347 46 130
MEAN AcE 4410 Jodd 6.80 5650
eecsasf7
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DISTRIBUTION OF LENGTH FREQUENCIES AND MEAN LENGTHS BY DIviSIONS

-7 =

TABLE V

LENGTH '8 24 3K it
M No. A No A Noa % NO. %
33-25 2 le5
36-38 0 0s0
39-41 4 lal 1 0.8
42-44 20 5e7 2 4.3 13 10.0
45-47 ! a1 22 43 2 443 13 10.0
48-50 6 8.9 34 9.7 2 443 15 11e5
51=53 8 11.9 39 a2 5 109 14 10.8
54=56 10 1449 33 9.5 5 10,9 12 9e2
57-59 i6 23.9 4 1246 4 Be7 17 1341
6062 13 19,4 4 12.6 7 1562 12 942
63-65 4 5a9 26 o7 2 4.3 7 54
66-68 3 4,4 24 o9 6 1340 Z 5ed
£9-71 4 5.9 18 Sel 3 be5 4.6
774 i fel i EN| 2 4.3 3 2¢3
7577 0 0.0 7 2.0 3 45 2 Fe5
78-80 | lel 4 lel 2 4.3 | 0.8
81-83 2 Oad 1 2.2 | 0.8
84=-86 2 Oud 3 2.3
87-89 3 0.8
90~92 2 0.4
93-95
105107 . 02
r5§:?54 | 0.2
ToTAL NOw 67 341 46 129
MEAN LENGTH 5844 58472 61.39 56411
TABLE Vi
AGE AT FIRST MATURITY FOR YEAR CLASSES AND D(VIS|ONS
2J 3K 3L Ic
YEAR MALES FEMALES MALES | FEMALES | MALES | FEMALEs | FeMaLe
CLasS 516 |78} 516 7|8|6]7]|61]7 6 6 b6
1946 (16) i
1947 (15) !
1948 (14) 2 | 2| 2
1949 (13} 2 2| 3
1950 (12) 4 | 3] 2 i | 1
1954 (11) 3 I 6| 2 ]
1952 (10) ! 8 e | 2 4 [
1953 (9) e | 2 O | 2 1 ] |
1954 {8) 2| 3 31 2 !
1955 (7) |
TOTALS 5|25 2 ! 5 (31 |12 2 3 [ | | 3 1
% AT THE AGE OF 5 - 10e2 | AT THE AGE OF 6 - 71e4 |AT THE AGE OF 7 = 1543 | AT THE AGE OF 8 = Jet
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Fig. 1: (below) Map of the location of catches made in 1962 in the Convention Area.
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FIGURE 3 =~ GROWTH CURVES OF COD FOR Divisions 3K (1961, 1962 ano 3L (1960,

1961 ano 1962)
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FIGURE B = RELATIVE YEAR-CLASS FREGQUENSIES OF COD FOR Divisions 3K (1961, 1962)

aND 3L (1960, 1961 anD 1962}s EM = AVERAGE AGE.
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