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 DATA ON LENGTH-AGE COMPOSITION AND GONAD MATURITY STAGES
OF SKIPJACK (KATSUWONUS PELAMIS) OF THE EASTERN TROPICAL ATLANTIC

¥. N. Chur, V. B. Grudinin, V. L. Zharov

AtlantNIRO, Kalinirgrad, USSR

SUMMARY
The data collected during the research and experimental taille et par prises du listao. L'examen des gonades & dif-
cruises by the AtlantNIRO in the eastern part of the tropical férents stades de maturité montre que la maturité sexuelle
Atlantic in Subareas 1-4 in 1969-1977 period are used. The est atteinte & différents moments selon les régions.

characteristic of the skipjack size and weight composition is
given. The analyses of the gonad maturity stages suggest
different times of the sexual product maturation in various

areas of the ocean. RESUMEN

Se emplea los datos récogidos durante los cruceros ex-
RESUME perimentales y de investigacidn por el NIRO-Atlédntico en la

parte Este del Atlantico tropical en las Sub-&reas 1-4 en el

' On a utilisé& les données rassemblées par 1'AtlantHNIRO pericdo 1963 a 1977. Se da la caracteristica de la talla y
au cours de campagnes de recherche expérimentale dans les i composicidn de peso del listado. Los andlisis de los estados
sous-secteurs 1-4 penant la PéPiOGE 1969-1877. Le présent do- de madurez de la gdnada, indicasdiferentes tiempos productivos
cument fait état des caractéristiques de la composition par de maduracidn sexual en varias zonas del ocedno.
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Introduction

Skipjack is considered to be the most ebundant of all commere
cial tunalspeoies in the Atlantic Ocean. Beginning from 1961 its
stocks have been increasingly exploited and the maximum catch
of 114.7 thous., tons was teken in 1974.

World-wide demand for tuna products and the insignificant
increase of other tuna catches in the Atlantic Ocean suggest the

possibility of expansion of the skipjack fishery.

However, all the reviews of skipJjack bioclogy available do
not seem to support the idea of possible increase of this species
catches with certainty, since the data on a number of important

problems concerning the biology of skipjack sre lacking.

Material and Methods

The samples collected during the Soviet research and exper-
imental cruises conducted in 1969~1977 were used as the material
for the present pgper. The fishing for skipjack was conducted
by tuna purse—seines in Subareas 1, 2, 3 and 4 (by ICCAT division)
Biological analysis were made directly at sea after catching
the tunas. The length (LF) was messured to within 0.5 cm and
the mass to within 5C g. The gonad maturity stages were determ—
ined according to &-grade scale: I - immabture individuals; Il =
sex 1s discerned vigually; TIII - ovaries are at the initial stage
of trophoplasmatic growth; IV - ovaries are at the final stage
of trophoplasmatic growth; V - running sexual products; ?I ~

ovaries with traces of past spawning.

4 total of 1 783 specimens was measured and 4 122 specimens
weighted, 1 316 specimens of gkipjack were examined For the gonad

naturity stages.

Results

The size~-composition of the skipjack aggregstions in Bub-
areas 1~4 1s given in tables 1-4. Over the entire observation
perioda the gizes fluctuated within the range of 28-64 cm, and
the lateral line changed from 35.9 to 53.8 cm. The largest tunas
were caught in Subare 1 in May 1969, the smallest individuals
were takan in Subarea 3 in September 1973.
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e wel corposition of the aggregations is presented in

tables 5-3. Th

v

> =53 of tunas varied between 0.2 and 5.6 kg, the

¢

mean mass rengsd from 0.92 to 4.74 kg.

The maburi®y stages and the ratio of males and females in
the aggregations are shown in figs. 1-3. It is worth noting that
no females with running sexual products (stage V) were recorded
in our catches which is evidently characteristic of this fish
gpecies. Judging from the occurrence of spent females (stage vI)
the spawning of skipjack took place in January (Subarea 2), io
June-July (Subares 3) and in November-Dascember (Subarea 4). The
ratio of males and females approximated 1 iﬁ most cases.

178 specimens of spent fenales (stage VI) were siamined in
1976-1977 to determine the minimum size at the attairment of sex-
ual maturity. The minimum size of the spent female was 39 cm, and
the size of the majority of females spent for theﬂfirsﬁ time was

40 cm,



Conclusion

The skipjack aggregations in different parts of the East
Atlantic are not homogeneous and consist of the fishes of diverse

size aznd mass. Varioue size groups are fished not only in diffe-

rent areas, but alsc in one and the same area in different periods

which is indicative of a complex population structure of the

specilesa

The sexual maturity of tunas is attained at the length over
39 cm. According to our data the spawning of skipjack occurs dur-
ing the warmest period of the year depending on the area. The
ratio of males end females in the spawning aggregations approach-

es 1.
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in Bubarea 1

Table 1

Size composition of skipjack aggregafions

Length No. of sp., May 1969: %
43 1 1.3
4 - -
45 2 2.6
46 2 2.6
47 4 5.2
48 7 9.1
49 1 1.3
50 3 3.9
51 7 9.0
52 6 7.8
53 6 7.8
54 6 7.8
55 5 6.5

56 3 3.9
57 2 2.6
58 5 6.5
59 5 6.5
60 2 276
61 3 3.9
62 3 3.9
63 3 3.9
64 1 1.3

77 100%

mean = 5%.8



Table 2

Size compozition of skipjack aggregations in Subares 2

:Aprili 1969 2 Januars 107k Febz_‘; 1991 s March 1971 shpril 1991
Lenghh sp. Hh i sp. Wb i sp. Bk i sSpe Bk ¢ SD. BB
35 3 3.0 1 1.2 1 08
%6 15 14.8 - - -
37 12 11.8 - - -
38 8.9 8.6 - -
39 7.9 5 6.2 1 0.8
40 7 6.9 12 14.8 3 2.3
44 3 7.3 2.0 ? 8.6 12 9.1
42 4 9.8 7 6.9 7 8.6 12 9.1
43 1 2.4 4 4,0 7 8.6 7 5.3
4l 3 7.3 7 6.9 3 3.0 5 3.8
45 '3 7.3 3 30 - - 7 5.3
46 2 8.8 4 9.8 6 5.9 4 4.9 1 0.8
49 - - - - 1 1.0 2 2.5 3 2.3
48 4 1. 124 3 3.0 2 2.5 2 1.5
49 3 13,0 - - - - 1 1.2 - -
50 5 21.7 2 4.9 1 1.0 - - 4 3.0
51 4 17.4 1 2.4 1 1.0 2 2.5 5 3.8
52 1 4.3 3 7.3 3 %0 1 4.2 9 6.8
5% 2 8.8 4 9,8 2 2.0 1 1.2 11 8.2
Sy - - 3 7.3 2 2.0 1 1.2 7 5;3 |
55 1 4.3 6 4.7 1 1.0 7 8.6 5.3
56 1 4.3 2 4.9 1 1.0 4 4.9 7 5.3
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Table 2 {continued)

ipr. 1969: Jan. 197 Febr. 197¢ March 1971

s
F

April 1971

Lengths: .

; Sps Fh:: sp. %R sp. % ¢ ED. %%t 8D. %

57 1 2.8 o = 3 3.7 3 2.3
58 - - 4 4.9 15 11.4
59 1 1.0 6 4.5
60 4 3.0
23 ‘100% 41 100% 101 100% 81 100% 132 100%
Mean=50.2 Mean=49.1 Mean=41.9 Mean=45,5 Mean = 50.0



Tgble 3 Table 3 (contimed)

Size vomposition of skipjack aggregations in Subarea 3

v ; Bept. 1973  October 1973% June 1976 ° Jine 1977 fay1977
Lengtn fmeins 19733 00F. 1973 ¢ June 1976 : July 1977 : July 1977 Length,“op. @ s sp. %%t spe %% ¢ sp. W iem. 7@
; Sbe A : sp. %% ¢ sp. BBt spe %% % BD. %%

53 7 1043 2 1.6 1 1.0
28 ! 2.0 :

54 : 14 20.6 - - 3 3.0
29 -

55 8 11.8 4 L 2% T
30 1 2.0 _

56 2 2.8 2 16 1 1.0
31 7 4.0

57 4 5.9 6 5.0
32 3 6.0 1 2.0

58 4 5.9 7 5.8
33 2 4.0 - -

59 2 2.8 9 5,8
2y 3 6.0 1 2.0

60 6 8.8 7 5.8
35 4 8.0 2 4.0

61 , : - - 4 0.8
26 7 4.0 14 28.0

_ 62 4 549 1 0.8

%7 2 4.0 24 48.0 1 1.0

63 1 1.5
38 4 8.0 8 16.0 -
39 6 12.0 1 0.8 1 1.0 50 100% 50 100% 68 100% 121 100% 101 100%
40 7 4.0 2 1‘.'6 2 2.0 mean=35,9 mean=36.6 mean=54.9 mean=48.2 mean=47.4
41 2 4.0 4 3.4 1 1.0
42 - - M 9.4 6 5.8
43 - - 22 48,2 2 2.0
44 1 2.0 14 11.6 3 3.0
45 ' 1 145 17 44.0 6 5.8
46 - - 5 4.1 1M1 10,9
7 - - 3 2.5 12 :11.9
48 1 1.5 2 1.6 13 . 12.9
49 - - 3 2.5 19  18.8
50 5 7.4 - - 13 12,9
>1 4 5.9 - - 4 4.0

A\
28]
\n

74 - - 2 2.0



Pable &
Pable &

’ Weight composition of skipjack sggregations in Subarea 1
Size cowmpozitlon of skipjeck asggregations in Subsrea 4

o _ . ( May 1969 )

¢ Ocke 19933 Nove 19732 Ngvgﬁ9762Dac;ﬂ976 ¢ Now.1977 & Dec. 1977 ) .
Laug&i gpe % % sp. piA tgp. % tsp. %H 18D Fh =Ep.v y Mass, kg : sg?y 1929
35 5 10.20 114146 ’ 4 5.2
3% 15 30.0 1 146=1.8 5 6.6
30 16 . 32.0 4 2.8 1 2.0 1.8=2.0 6 7.8
38 6 12.0 12 8.3 5 1.2 1 2.0 - - 2.0~2.2 3 3.9
39 4 8.0 21 4.9 10 2.5 15 6.3 2 4.0 5 10.0 2.4-2.6 6 7.8

2 4.0 24 16.7 46 11.4 39 1644 4 8.0 11 22,0 2.9-2.3 7 9.1
41 - -~ 9 6.3 60 14,8 28 11.8 1 2.0 14  28.0 2,8~3:0 1 1.3
42 - - 13 9.0 52 12.8 18 7.5 6 12.0 12 - 24.0 | 3,0-3.2 7 9.1
43 - -~ B 5.5 3 8.9 12 5.0 6 12,0 1 2.0 3.2-3.4 4 5.2
44 1 2.0 10 6.8 27 6.7 9 3.8 6 12.0 4 8.0 3. 4m3,6 5 6.6
45 - - 10 6.8 16 4.0 7 2.9 2 4.0 1 2.0 ' 3.6=3.8 5 6.6
46 - - 14 9.7 18 4.4 9 3.8 3 €.0. 1 2.0 . 3¢8-4.0 .5 6.6
47 1 2.0 11 7.6 25 6.2 10 4.2 7 4.0 4a0mthe2 3 3.9
48 4 2.829 7.2 & 2.5 4 8.0 tho 2ty 3 3.9
49 2 1422 54 8 33 1 2.0 4obmtta6 3. 3.9
50 1 0.7 22 5.4 20 8.4 4 8.0 v 14».‘6»4.;8 2 2.3
51 - - 13 3.2 13 5.4 2 4.0 448~540 2 2.3
52 1 0.7 10 2.5 14 5.8 1 2.0 5.0=5.2 2 2.3
53 7 1.7 9 3.8 5.2=5.4 2 2.3
54 1 0.3 7 2.9
55 3 0.7 5 2.1 Total 27 100%
56 3 0.2 B 3.3 ¥ean = 3.08
57 2 0.8

50  100% 144 100% 405 100% 239 100% 50 100Z 50 100%

mear=%7 .2 mean=42,3 mean=44.,5 mean=45,7 nean=44.86 mean=47.20



Weight composition of skipjack

Table 6

aggregations in Subarea 1

Pppr. 1969 ‘Jan. 1971 °

Febr.1971° March 1971

P oppr. 1971

Mass, kg . X . .
‘sp. % ‘sp. % " szp. % sp. % _Sp. %
0.2-0.4 1 1.0
0.4-0.6 1 1.0
0.6-0.8 2 8.7 5 4.9
0.8-1.0 1 4.3 26 .25.5 5 6.2
1.0-1.2 6 26.1 15 14.7 13 16.0 1 1.9
1e2=14 6 26,7 6 14.6 14 13,7 47 20.9 5 9.4
14~1.6 5 21.8 4 9.8 10 9.8 10 12.3 2 3.8
1.6~1.8 2 8.7 7 17.4 6 5.9 6 7.l - -
1.8-2.0 1 4.3 2 4.9 8 7.8 3 3.7 1 1.9
2,0-2.2 - - 1 1.0 2 2.5 2 3.8
2.2=2.4 3 9.3 1 1.0 1 1.2 - -
2.4~2.6 1 2.4 1 1.0 3 3.7 3 5.7
2.6-2.8 2 4.9 3 2.9 - - 5 9.4
2.8~3.0 4 9.8 3 2.9 1 1.2 7 13
B.0~3.2 3 7.3 3 2.9 2 2.5 - -
3. 0mB.0 5 12.2 2 2.0 2 2.5 3 5.7
Bolhm3 6 2 4.9 1 1.0 4 5.0 > 3.8
3.6=3.8 1 2.4 - - 5 6.2 2 %.8
3 Bt o0 1 2.4 - - 2 2.5 7134
4.0-4.2 1 1.0 4 5.0 9 17;0
4,2t b - - 2 3.8
4 lmlh 6 1 1.2 1 1.9
4,6~4,.8 y 1.9
23 100% 41 10C% 102 400% 81 100% 59 100%

mean=2.28 mean=2.,35 mean=t.47 mean = Z.00

mean=3%.10

Weight composition of skipjack aggregations

Table 7

in Subarea 3

2
H

a
b

Mass, kg  SePE.1973 © 0ct. 1973 *June 1976 ° June 1977 * July 1977
‘sp, @k sp. Wk ' sp.  HR sps__ ' sp. %%

0.2-0.4 1 2.0

0.4=0.6 12 24,0

0.6=0.8 8 16,0 2 4.0

0.8-1.Q 10 20.0 40 80.0 1 1.0

1.0-1.2 41 22.0 8 16.0 3 3.0

M.oe1ah 7 140 6 5.0 7 6.9

1.4=1.6 3 26.4 4 3.9

1.6=1.8 1 1.0 21 17.4 9 8.9

1.8-2.0 15 12.4 14 13.9

2.,0-2.2 4 3.3 21 20.8

2.2-2.4 2.5 22 21.8

2.4~2.6 3 2.5 1 10,9

2.6-2.8 3 3.0

%.8-3.0 4 3.9

%.0-3.2 1 0.8 1.0

3.2-3.4 0.8

3436 2. 1.6

3.6-3.8 2.5 1 1.0

%.8~4.0 2 13.3 2.5

boOtta2 133 4 3.3

o2 ol 1 6.7 10 8.3

4,648 1 6.7 3 2.5

4.8~5.0 2 13.3 3 2.5

5.0-5.2 2 13.3 5 4.1

5e2m50k 1 0.8

5 ole5 .6 2 13,3 1 0.8



Table ¥ {(continued) Table 8

- Welght composition of skipjack aggregations in Subares 4
¥ sept.1973° Oct. 1973 * June 1976%  June 1977 P Juiy 4999

Yass, kg g o o 4 N
op. o * gn,  gm % ogp,  am B oo Bk Ea %% Moss, kgzact.19?5’Nov. 1973 *Nov.1976° Dec.1976 ‘Wov. 1977 *bee. 1977
B G5, 8 2sp. % =sp, % ; 5pe. % :sp, % i SD s % ’mps %
5:8-6,0 0,6«0.8 8 16,0
G.8-1.0 35 70.0 1 1.7 : 1 2.0
Total: 50 " 100% 50 100% 15 100% 121 100% 101 100% 1:0-1.2 5 10.0 19 3%2.8 2 4.0 © 4.0 & 12.0 0 20
Mean=0.88 Mean=0.92 Mean=4,74 Mear=2.49 Mean=2.08 402;ﬁ,4 G- - 9 15.3 16 32.0 29 -“19.4 6 12.0 30 2,0
Talt] 6 1 2.0 - - 11 22.0 18 12.0 12 24.0 6 12.0
N I B 7 4249 2 4.0 5 %3 5 10.0 2 4.0
1.8-2.0 1 2.0 7 1241 1 2.0 10 6.6 7 14.0 1 2.0
2.0-2,2 7 12.0 4 8.0 5 3.3 8 16.0
22024 & 10.3 3 6.0 9 6.0 1 2.0
2ol 6 1 Y 32 6.0 15 10.0 3 6.0
2.6-2.8 1 1.7 4 8.0 23 15.4 1 2.0
2:8=%,0 1 2.0 7 %7 1 2.0
5.0~5,2 2 4.0 8 5.3
3e2w3.4 - - 8 5.5
. 3el=3.6 1 2.0 1 0.7
5.6=3,8 3 2.0
%.8-4.0 2 1.3
4.0-4.2 1 0.7

50 100% 58 10C% 50 100% 150 -i00% 50 100% 50 100%

Neam=0.92 Mean=1.59 Mean=1.82 Mean=2.16 Mean=1.7% Means9.350
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Fig, 2. Maturity stages of skipjack tuna in Subarea 3.

Fig. 1, Maturity stages of skipjack tuna in Subareas 1 and 2.
(Figures above show the number of examined fishj)

N
v
far



. - JU -y
Oct.1973 s
8 n=43 [ ¢
. =0,79
80 % I Hov. 1973
40 - u=55
0 » 5O
I N
r Hov.1970 g Dec. 1976
1=105 =270
ok 33 20 & =100 23} % =1,11
F:; 29 ?
4o+ t
w} F
o 1 1
L 19 N
s 3 Nov.1977 20 Dec.1977
. n= | n=50
%0 eygﬂ,so 9,;;1.08
" L
. n
g 2
o HRREEEW
W vy ¥ T oo v ¥ W

Stages of ovarles of mature akipjack tuna

Flg. 3. Maturity stages of skipiack tuna in Subarea 4.
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