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Maturation and spawning of the Japanese chub mackerel, Scomber
Japonicus, in the sea area of Izu Islands.
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Abstract

In order to clarify the maturation and spawning, the female chub mackerel, Scomber japonicus, were
sampled during the spawning season in the sea area of Izu Islands from 1993 to 1995. The maturation
and spawning characteristic of females were estimated with histological observation and the sex
plasma steroid hormone levels by radio immuno assey methods (RIA). Females with postovulatory
follicles were detected on females with tertiary yolk globule and migratory nucleus oocytes. This re-
sults indicated that the maturation to the next spawning progressed soon. Among 273 females, 19 fe-
males spawned almost every day. The plasma estrodiol-17 8 (E,) level increased from primary yolk
globule oocyte stage and had a peak at tertiary yolk globule oocyte stage. The E; level of females with
postovulatory follicles was high . We supposed that keeping of high E, level after ovulation was char-

acteristic of chub mackerel.
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Table 1.

MEEEERIC BT 5 < YN (Scomber japonicus) DR E EDH

Frequency of the maturation stage for each GSI. N: Number of females PN:
perinucleolar stage YV: yolk vesicle stage PY: primary yolk globule stage SY: secondary yolk
globule stage TY: tertiary yolk globule stage MN: migratory nucleus stage, HO: hydrated
oocytes, HO+PO* hydrated oocytes and postovulatory follicles within 1 day after ovulation.
Number in parentheses shows the percentage of individuals with postovulatory follicles to
the number of samples (N) of each GSL

%

GSI N PN YV PY SY TY MN HO HO+PO*
<2 8 25.0 50.0 25.0

2-3 12 41.7 50.0 8.3

34 g 444 55.6(44.4)

4-5 28 25.0 10.7 64.2(39.3)

5-6 26 34.6 7.6(3.8) 42.3(26.9) | 15.4(3.8)

6-7 43 4.7 47 72.0(80.2) | 18.6(11.6)

7-8 33 9.1 6.1 69.6(21.2) | 152(12.1)

8-9 33 6.1 75.7(21.2) | 15.2(9.1) 3.0

9-10 27 74 74(185) | 815(3.7) 3.7
10-11 23 43 43 78.3(8.7) 43 43 43
11-12 10 80.0(20.0) 10.0 10.0

12-13 6 333 50.0 166
13-14 3 33.3 66.6(33.3)

14-15 5 20.0 20.0 60.0

15<C 7 14.3 429 42.9
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Table 2. Number of individuals and average of GSI in each maturation stage and
state of postovulatory follicles. SY: secondary yolk globule stage, TY: tertiary
yolk globule stage, MN: migratory nucleus stage, HO: hydrated oocyte stage,
PO" postovulatory follicles within 1 day after ovulation, PO postovulatory fol-
licles 1 to 2 day after ovulation, PO*: postovulatory follicles over 2 days after
ovulation N: Number of females SD: Standard deviation

Average of GSI£ESD SY TY MN HO
PO® 6.62£4.53 1 36 8 0
PO* 7.49+2.87 0 16 8 1
PO* 7.431+3.48 0 12 "3
N 14 161 31 16

Table 3. Number of chub mackerel females with the migratory nucleus oocyte, hydrated oocyte,
and postovulatory follicles simultaneously, and spawning interval of these females and sam-
pling day. MN: migratory nuclues oocyte, HO: hydrated oocyte, PO posovulatory follicles
withtin 1 day after ovulation, and PO" postovulatory follicles 1 to 2 day after ovulation.

Sampling date
Spawning states Minimal day interval Number of 1993 1994
present in ovary between spawning females
April 26 May 27 May 31 April 26
PO*+4-PO" 1 5 1 1 3
MN +PO* 1 5 3 2
HO+PO" 1 1 1
MN +PO*+PO" 1 3 3
MN+PO" 2 5 2 1 2
Total 19 2 9 6 2
Number of total 973 97 60 18 91
samples
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Fig. 1 Relation between state of oocyte, posto-

vulatory follicles and change of the levels of E,
(estradiol-17 8) and diOH (17 a, 20 B~dihydroxy
4-pregnen—3-one).
PN: perinucleolar stage
YV: yolk vesicle stage
PY: primary yolk globule stage
SY: secondary yolk globule stage
TY: tertiary yolk globule stage
MN: migratory nucleus stage
HO: hydrated oocytes
HO+PO™ hydrated oocytes and postovulatory
follicles within lday after ovulation
PO*" postovulatory follicles within 1day after
ovulation
PO" postovulatory follicles 1 day to 2day after
ovulation
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Table 4. Number of females which were caught
by fishing and gill net in April and June 1994.
PY:primary yolk globule staga, SY:secon-
dary yolk globule stage, TY:teriary yolk
globule stage, MN: migratory nucleus stage,
HO: hydrated oocyte stage, PO*: postovula-
tory follicles within 1 day after ovulation

Angling Gill Net

N N

PY 2 0
SY 2 0
TY 15 4
MN 2 1
HO 0 2
HO+PO® 0 2
21 9
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