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Sexual activity”

FE S

The sexual activity of yellowfin tuna caught by the
longline fishery in the Indian Ocean, based on

the examination of ovaries.

SHUNG Shing-Hwa

The regional and seasonal changes in the sexual activity of the yellowfin tuna in the
Indian Ocean and the size at which most individuals attain first spawning were considered in
this report. Data used were collected on board tuna longline cruises conducted by Japanese
experimental and training vessels of local governments during the period from January 1965
through December 1966. They consist of measurement on fork length and ovary weight,
visual observation on stage of maturity of ovary and surface water temperature observed
at the sampling location.

To analyse change in the sexual activity, the gonad index (G.I.) was employed by
transforming the ovary weight with the following equation : G. .=W x10%/L?, where W is the
ovary weight in gram and L the fork length in cm. A comparison of the stages of maturity
with the frequency distribution of corresponding gonad indices indicates that (1) most fish at
the immature condition (stage-1), early developing (stage-I1) and spent-out (stage-V) are
represented by the G.I. under 2.0 with modes at less than 1.0, (2) those at the advanced con-
dition (stage-TI) by the G. I. distribution with modes between 1.0 and 2.0, and (3) those at the
most advanced and running ripe conditions (stages-IV and IV-R) by the G. 1. distribution with
modes between 1.5 and 2.5. Consequently, the majority of the fish with the G.I. of 2.0 and
greater would be regarded to represent those at the highly advanced stage of maturity.

The size at first spawning was examined based on the ratio of individuals with highly
developed stages of maturity (stages-1II, IV and IV-R) against total number of sample by each
size class. The result was that nearly half of the fish could attain first spawning at the
120—139 cm class. It is noted that there were fish becoming matured even under 80 cm in
length, though numbers were few (Table 2).

The seasonal and areal changes in sexual activity of the fish were considered on the
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gonad index composition, its mean values and the group matuirty, the last of which is the
percentage of the sexually active fish to the total, and the results were as follows : 1) The
distribution of the sexually active fish shown by 5° squares as shown in Fig. 3 indicates that
there were squares marked with the high percentage of the sexually active fish in overall
tropical waters north of 15°S in latitude in the western part and north of 20°S in the eastern
part of the Indian Ocean. 2) The seasonal change in the group maturity was analysed by
six areas as illustrated in Fig. | and six size classes. It is suggested that no discernible
difference in the trend of seasonal change was found among size classes within a same area.
3) The phase of monthly change in the gonad index composition was slightly different
between the western and the eastern parts of the ocean, as indicated in Fig. 4, It appears
that in the eastern areas the sexual activity of the fish is higher from December through
April and lower from May through September, whereas in the western areas it is higher
from November through February. The peak season in the sexual activity of the fish seems
to occur once a year.

It was observed that the sexual activity of the fish began to advance at a temperature
of 26°C and greater. It is also noted that the sexual activity remained low throughout the
areas from May through September even when a temperature of 26°C and greater were
prevailing. Taking this into account, it seems that the development in the sexual activity
of the fish is not only dependent upon the water temperature at the surface in their habitat
but also upon other factors. The change in their sexual activity could be better understood
with the consideration on the basis of further observation on the biotic and abiotic factors,
for one instance in relation to the periodical change in the biological condition of the fish

themselves.
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Fig. 1. Division of the areas studied.
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Table 1. Number of fish examined by area and quarter

in the Indian Ocean during 1965 and 1966.

of the year

TG Area
TS< 1
Quarter

3

Jan.-Mar. 197 155 '
Apr.- Jun. 92 261 ‘
Jul. - Sep. 413 318 \
Oct.-Dec. | 1978 263 ‘

155
157
592
393

519
259

62
556

11
170
43

199
217
185
869

Total 2980 ‘ 997

1297

13%

232

1

470
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KUMARAN 1962), L7chioC, BEEINYEEIAYITIE
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(KIKAWA and FERRARO 1966).
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Fig. 2. b Stage of maturity II.
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Stage of maturity I
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Fig. 2. ¢ Stage of maturity II.
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Stage of maturity v
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Fig. 2. d Stages of maturity IV and IV-R.
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Table 2. Percentage of sexually matured fish by size categories in
the area between 15°S and 10°N in the Indian Ocean.

Stage of maturity P
Length Number of fish - s eff;‘)"age
[ il l V-IVr Total @

~ 79 cm 83 | 4| 0| 4 4.81
80~ 99 cm 366 25 15 40 10.92
100~119 cm 2050 225 99 324 15.80
120~139 cm 2470 771 379 1150 46,55
140 cm~ 646 | 182 143 \ 325 50.30

Total 5615 200 6% 1843 32.82
% Number of sexually matured fish %100

Total number of fish examined
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Fig. 3. Distribution of sexually active yellowfin tuna by 5°
squares, under the following categories. Sexually
active fish are designated here as those with G. L.
values of 2.0 and greater. Percentage of sexually
active fish :
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Fig. 3. a All year round.
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Table 3. Percentage group maturity of female yellowfin with G.I.
1.5 and greater by size categories.
N : Number of fish examined in each length category.
T : Total number of fish examined.
P Number of fish with G.I. 1.5 and greater <100
: Total number of fish examined
(Area 1)
| S, | Aproedun, 1.~ Bep, Oct~Dec.
Length class ‘ IJIan ar% npr Jun% nJu ep% n = ec%
79 cm 3 66.67 0 — 0 — 1 0
80~ 99 cm | 14 28.45 36 0 07 1.49 137 29.92
100~119 cm | 117 33..33 33 3.03 186 3.22 844 17.65
120~139 cm 283 49,82 20 20.00 132 11.36 896 42.29
140 cm 80 58.178 3 33.33 28 3457 100 54,00
T 497 92 413 1978
P 46.68 6.52 7.74 31.49
(Area 2)
7Jan ~Mar. 7 7A — J l.f;S 7. | Oct.~ A -
Length class i % P % Fa ep% = Dec%
79 cm 2 50.00 } 6 50,00 6 16.67 9 33.33
80~ 99 cm 13 23.07 103 4,85 15 6.67 22 18.18
100~119 cm 23 65.21 47 8.51 156 3.84 109 20.18
120~139 cm 69 72.46 94 6.38 114 16.66 106 49,05
140 cm 48 50.00 11 36.36 27 14.81 17 76,47
T 155 261 318 263
P 60. 00 7.66 9.74 35,74
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(Area 3)
Jan.~Mar. Apr.~Jun. Jul.~Sep. Oct.~Dec.

Length class - % - % i % 5 %
79 cm | 1 = 0 — 1 0 7 0
80~ 99 cm | 0 — 19 45 0 10 0
100~119 cm ‘ 5 40.00 83 1.20 283 0 33 15.15
120~139 cm ‘ 85 70.58 35 215 0.46 195 5.12

140 cm ; 65 73.84 20 0 48 0 153 15.68
T | 155 157 592 393
P \‘ 70.96 0.63 0.16 9.92
(Area 4)

Length class rJlan.rvMaro/.o J nApr.vaun% n]ul.rvSep% r(l)ct.~Dec%
79 cm 2 50.00 il 0 1 0 4 50.00
80~ 99 cm 63 41.26 42 14.28 1 0 3 33.33

100~119 cm 158 44,93 95 20.00 35 2.85 276 9.05

120~139 cm 225 46.22 106 7.54 22 0 221 42.08

140 cm 71 36.61 15 13.33 \ 3 0 52 38.46
T 519 25 Y 556
P 3.93 | B | 1.61 25.35
(Area 5)

Length class IJlan Mar% z pr Jun% { nJul Sep% r(l)ct Dec%
79 cm 5 - 0 — r 0 — =
80~ 99 cm 0 — 0 . ‘ 2 0 1 0

100~119 em g = B e 1 0 — R

120~139 cm 0 — 9 0 { 139 0 31 16.12

140 cm 8 37+:50 l 2 0 | 29 0 11 18.18
T 8 11 1 43
P 37.50 0 1 0 16.27
(Area 6)

~Mat.  Aprdun. ~Sep, 5D,

Length class r]lan Mar% & pr .Tun% nJul ep% I?ct Dec%
79 cm 2 50.00 — ! 18 27.77 20 45,00
80~ 99 cm 17 11.76 4 75.00 4 I} 0 87 33:33
100~119 cm 128 20.31 71 38.02 78 1.28 394 53.29
120~139 cm 49 40.81 131 62.59 88 6.81 330 7151

140 cm 3 66.66 11 45.45 0 — 38 63.15
T 199 | 217 | 185 869
P 25.62 53.91 6.48 56.70
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Fig. 4. Monthly changes in the frequency distribution of G.I. by areas.
Dotted lines are connecting the monthly mean values of G. 1.

in each stratum.
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Fig. 4. Continued.
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Fig. 5.
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of the number of fish examined in each stratum is shown at
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