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Abstract

A subpopulation of Japanese sardine, Sardinops melanostictus spawns in Tosa Bay in
November and December. Maturity condition of the sardine at spawning period were inves-
tigated and compared between different regions of the Bay. Gonado-somatic index (GSI),
hepato-somatic index (HSI) and condition factor (CF) were calculated, and developmental stage
of gonad was histologically examined. The value of GSI and HSI of the fish in the eastern
region of the Bay were higher than those in the central region of tne Bay, but CF were not
different for females and for males. The ovaries were at various developmental stages and
there were differences in oocytes between the two regions. Many empty follicles were
observed in the fish in the eastern region while atretic oocytes existed usually among deve-
loping yolked oocytes in the central region.

Though numerous sperms were present in testes of males of the both regions, cysts in
the loubles were more in the eastern region than in the central region. In the eastern region
spermatogenesis seemed to-continue.

These results showed that the sardine spawned repeatedly in Tosa Bay, and that the
females in the eastern region. continued to spawn while those in the central region seemed
to have lower spawning potential than those in the eastern region. This is consistent with
the distribution of early developmental stage eggs of sardine in the Bay.

It was concluded that the schools of sardine were distributed separately in Tosa Bay

according to their maturity conditions.
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Tosa Bay

Fig. 1. Locations of samples of sardine taken
during the cruise.
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" Table 1. Comparison of gonadosomatic index (GSI), hepatosomatic index (HSI) and condition

 factor (CF) of sardines in different regions in Tosa Bay: mean+SE. GSI=(GW/BW)x 100,
HSI=(LW/BW)x 100 and CF=(BW/BL* X 10° where GW is gonad weight, BW body weight,
LW liver weight and BL body length. The values of GSI and HSI of the fish in Reg.A were
higher than those in Reg.B both for females and for males.

GSI HST CF
. Reg.A 3.541.8(28) L3£0.5(G8T | 10.8+1.009)
*
Reg.B 2.8+2.3(28) 0.60.3(26) 1 il 10.5+1. 6(28)
|
g Reg.A 3.8i1.8(44):.6 O.'8:|:0.2(43)1 10.51.4(44)
- Reg.B 2.5+1.7(31)~ i) 10.3+1.1(31)

0.50.3(27)

- ¥: Levels of significance (p<0.01 by Z-test)
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Fig. 2. Frequency distributions of GSI values of fish. The distributions were significantly
different between Reg. A and Reg. B both for females and for males.

a: Female in Reg. A
b: Female in Reg. B
c: Male in Reg. A
d: Male in Reg. B
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Fig. 4. Comparison of HSI of females at two
ovarian developmental stages. The vertical bars
represent mean and S. E., and figures on the tops
are the number of fish examined. Though the
value of GSI was not different among females
at the same ovarian developmental stage, the
value of HSI was higher for females from
Reg. A than those from Reg. B.

*%: Levels of significance (<0.01 by z-test)
a : Females from Reg. A
b : Females from Reg. B

Table 2. Percentages of females which contained
empty follicles and those which contained atre-
tic oocytes. In females in Reg.A, many empty
follicles were found in ovaries; on the other
hand, in females in Reg.B, few newly formed
empty follicles were found, and atretic cocytes
existed among developing yolked oocytes.

Empty follicles Atretic oocytes

Reg.A 38.1% 0.0%
Reg.B 12.5 18.8
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Fig. 3. Gonadal histology of Sardinops melanostictus of each region. Hematoxilin and eosin stain.
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Ovary from Reg. A with low GSI value. Empty follicles (Ef) were fréquently observed.
Ovary from Reg. A with high GSI value. The oocytes reached tertiary yolk globule
stage.

Ovary from Reg. B with low GSI value.

Ovary from Reg.'B with high GSI value. Atretic oocytes (Ao) were present among
developing yolked oocytes.

Testis from Reg. A. GSI value was 5.4 and many cysts were recognized in the
lobules.

Testis from Reg. B. GSI value was 5. 8.
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