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Maturing Process in Japanese Bay Scallops—I

Seasonal Changes in Gonads

Takemoto SATAKE and Shinpei MORIWAKI

This paper describes breeding cycle of the scallops, Pecten(Notovola)
albicans (SCHROTER), cultivated by hanging method in Etomo Bay, Shimane
Prefecture, using maturity factor and histological techique. The observa—
tion by optical microscopy is classified as follows: immature stage(July to
October), follicular stage(late September to October), growth stage(late
October), mature stage (November to Februry), spawning stage (late February
to May), post—spawning stage(late March to June). The maximum and minimum
of maturity factor indicate in late January just before spawning stage and
July after post—spawning stage, respectively. This results are explained in
terrps of the seasonal rr‘laturity condition of the gonads. The set of results

suggest that spawning take place actively from mid—February to early in March.
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Fig. 1. Frequency distribution of seasonal gonad condition. Histgram shows
percentage of ovary (shaded)and testis (unshaded) .
A : immature stage. B: follicular stage. C: growth stage
D : mature stage. E:spawning stage. F:post—spawning stage.
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Fig. 2. Seasonal fluctuation in maturity factor of the gomads. Vertical
bars indicate standard errors of the mean.
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Plate—1

Explanation of Plates

All figures are taken from the Japanese Bay Scallopgonads which were fixed in

BOUIN’S solution, sectioned by paraffin method and stained with DELAFIELD’S
hematoxylin and eosin. x72

Fig.1. Ovary at immature stage (August).

Fig.2. Testis at immature stage (August).

Fig.8. Ovary at follicular stage (Septmber). Young oocytes are present in follicle
epithelium.

Fig.4. Testis at follicular stage (September).

Fig.5 Ovary at growth stage (October) . Many young oocytes develop from follicle
epithelium and are projected into the center.

Fig.6. Testis at growth stage (Octobe}') . Germ cells in various stage of maturation
can be seen.



Plate—2

“Fig. 7.
Fig. 8.
Fig. 9.

Fig. 10.
: Fig.11.

Eig. 12

Ovary at mature stage ( January) . Ovary is filled with full— grown

oocﬁes 2 2

Testis at mature stage (February). Full developed testis is filled
with sperms.

Ovary at spawning stage (March). Spent gonad is characterized by the
appearance of large space.

Testis at spawning stage (March) . :

Ovary at post— spawning stage (May). Unspawned or degenerative germ
cells are often founed.

Testis at post — spawning stage (June).
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(m) (%) (Knot) | (tomn) (m) (m) (m)
100 14 4.0 4.9 37 10 42 18.2
10 3.0 3.9 52 115 38 127
150 12 3.5 4.2 51 10.5 51 14.5
14 3.9 4.7 45 10 56 1538
10 2.7 3.5 66 115 42 13.3
I 1200 12 3.3 4.6 55 | 105 32 | 118
14 3.8 5.4 32 9.5 85 1238
10 2.7 4.0 78 11 56 15.8
250 12 3.1 4.5 55 10 60 15.9
i 14 3.6 5.6 40 9 60 15.9
i 10 2.7 38 | 100 | 11 51 14.5
300 12 3.0 4.8 85 10 66 16.8
14 3.6 5.2 55 9 72 17.6
. 12| 38 37 | 120 | 10 47 | 140
350 14 3.9 4.1 90 9 65 16.6
' 16 4.3 4.5 64 8 65 16.6
12 3.8 4.0 | 110 10 60 15.8
400 14 4.3 4.9 85 9 66 16.8
16 4.6 5.2 84 8.5 67 16.8
100 10 3.0 2.8 17 6.0 21 10.0
10 2.6 2.6 45 7.0 49 18.7
200 12 3.5 3.0 30 7.0 56 14.7
I 14 3.5 5.5 15 6.5 56 14.7
10 2.5 2.7 80 6.8 51 14.0
B 300 12 3.0 2.9 63 6.5 56 14.7
14 3.4 4.7 35 5.9 56 14.7
- 10 2.3 2.3 133 6.8 60 15.1
400 12 3.0 3.6 93 6.2 56 14.7
14 | 85 4.8 59 5.7 60 15.1
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(m) (%) (knot) | (ton) (m). (m) (m) (m)

10 1.8 5.9 29 17 145 9.9

100 12 2.1 7.8 25 16 14.7 9.9

& 14 2.2 8.4 19 15 145 9.9
10 1.6 6.0 62 16 188 10.8

A 200 12 1.9 7.2 56 15 17.6 10.6
& 14 2.1 8.6 | 48 15 19.6 10.9
& 10 1.5 6.0 {110 20 215 113
& | 800 12 1.7 7.6 96 19 238.6 117
14 1.8 8.8 77 18 23.4 11.7

" 10 1.1 6.4 [ 145 20 21.8 11.4
400 12 1.8 7.5 (125 19 24.0 11.8

14 1.4 8.7 |104 18 24.0 11.8

10 2.3 5.4 37 18 23.6 10.7

100 12 2.7 6.3 26.5 165 | 248 10.8

14 3.0 7.7 175 15 274 11.2

# 10 2.2 5.5 76.5 17 33.3 12.0
200 12 2.6 6.9 60 158 | 34.8 12.4

I 14 2.9 7.8 | 475 148 | 859 124
» 10] 21 55 | 117 16 86.2 125
300 12 2.5 6.6 97.5 15 37.8 127

W 14 2.9 7.8 79 14 39.8 18.0
10 1.9 56 | 154 16 40.1 132

400 12 2.5 6.2 [ 1275 15 41.0 13.2

14 2.8 7.5 [107 14 423 133
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(m) (B) (knot)| (ton) (m) (m) (m) (m)
10 2.0 5.6 | 855 19 19.3 10.4
100 12 2.3 .68 | 26 17 21.9 10.9
14 2.5 7.9 | 195 168 | 222 10.9
10 1.9 59 | 73 18 279 11.6
x| 200 12 2.8 6.9 | 56 16 28.6 12.0
14 2.5 8.3 | 45 155 | 298 12.5
10 1.7 59 [112 18 31.0 123
B 300 12 2.1 7.1 92 16 320 12.6
14 2.4 8.4 | 785 145 | 829 18.0
10 1.5 5.7 | 144 176 | 385 13.0
® 1400 12 1.8 6.9 (1225 | 15 375 | 185
14 2.3 8.0 [106 14 39.6 18.7
10 1.5 5.6 | 1985 17 315 125
500 12 1.8 6.8 | 1675 15 38.7 129
14 2.2 8.1 | 1387 14 40.8 14.0
600 14 | 21 8.1 |169 135 | 468 15.0
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(m) (&) | (knot) [@P)]| () (B) (Kg) (m) (m)

100 |14 4.0 |21 9.9 | 110 4827 42 10.0

10] 80 [154]| 225 6.6 8603 38 115

150 |12 35 [1.8 | 170 9.1 4016 51 10.5

14 39 |20 125 | 100 4589 56 10.0

10 27 |14 215 5.5 3256 42 11.5

L'l 900 [12| 88 |17 | 190 40 | 4849 | 32 10.5
14 3.8 (20 125 4.5 5272 35 9.5
10 27 |14 21.0 6.0 3784 56 11.0

250 |12 3.1 |16 180 6.5 4280 60 10.0

B 14 36 (1.9 14.0 6.5 5437 60 9.0
) 10 27 |14 225 4.5 3511 51 11.0

300 |12 30 |14 20.5 6.0 4028 66 10.0

14 36 |19 14.0 6.5 5046 72 9.0

& | 12 36 |19 20.1 3.5 3475 47 10.0
350 | 14 39 |20 17.5 5.0 3910 65 9.0
|18 43 |23 135 5.0 4376 65 8.0

12 3.8 |20 19.9 4.0 3761 60 10.0

400 (14 48 (22 16.5 4.5 4698 66 9.0

16 4.6 |2.4 15.0 4.5 5023 67 8.5

100 |10 30 |15 145 4.9 2711 21 6.0

10 2.6 (1.3 17.0 6.5 2486 49 7.0

I 200 |12 35 |18 12.5 7.5 2929 56 7.0
14 35 |18 9.5 7.5 5425 56 6.5

10 25 |1.8 19.0 4.5 2558 51 6.8

i} 300 |12 30 [15 15.5 5.0 2795 56 6.5
14 34 |18 11.0 5.0 4614 56 | 5.9

10 23 |12 22.0 4.0 2133 60 6.8

" 400 |12 30 |15 17.0 3.7 3443 56 6.2
14| 85 |48 | 180 | 40 | 4677 | 60 5.7
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H#EO 7 — 7 | FRER | OBHK [OBBEIC {Fe—M | OBE | m@Em
5 1Y B g # A AEAE B |
2D, 4Dy 2Dy 2D R L BKE
(m) (%) (Kg) | (Kg) (Kg) (Kg) (Kg) Kg) | ’/8)
10.2 7.5 38 638 559 95 | 4067 785 | 168
10.0 6.6 80 28 301 198 | 2996 | 398 | 1389
107 9.6 74 44 411 1567 | 8350| 612 | 159
11.0 10.7 62 58 507 118 | 8844 771 1738
108 7.5 82 22 249 191 | 2712 346 130
9.7 5.3 100 30 366 172 | 8681 | 831 136
9.9 5.9 84 44 507 118 | 4519 | 446 | 148
11.0 10.7 100 22 249 187 | 83176 509 | 183
1.2 | 116 104 30 325 165 | 8656 | 680 | 141
1.2 | 116 106 42 458 131 | 4700 800 | 150
10.7 9.6 134 22 249 198 | 2908 845 129
116 | 129 182 25 285 184 | 8402| 614 [ 187
119 | 143 126 42 458 | 181 | 4289 | 747 | 160
10.5 8.6 238 87 | 468 181 | 2561 | 807 | 157
115 | 127 216 45 507 161 | 2981 515 | 1638
11.5 | 127 206 60 671 127 | 8812 569 | 166
112 | 116 302 41 507 179 | 2782 420 | 176
116 | 129 274 58 614 152 | 83605| 605 | 180
11.6 | 18.2 292 63 730 140 | 8798| 650 | 186
8.0 3.2 28 25 285 186 | 2237 182 57
7.3 9.2 50 20 214 157 | 2045 3818 52
72 | 108 68 40 411 118 | 2292| 415 71
72 | 10.8 54 40 411 92 | 4828 820 66
7.8 9.7 88 19 214 172 | 2060 282 51
7.2 | 108 90 25 285 144 | 2251 841 55
7.2 10.8 88 87 411 105 | 8973| 584 60
6.9 11.8 126 15 183 195 | 1614 249 44
7.2 | 108 184 238 285 156 | 2845| 388 53
69 | 118 140 34 |' 411 128 | 8969 582 56




o-sE|RE| BMER |7 -7 | 7 -7 |RALEN |OBME | HE O

# : | B B I
(m) (%) (knot ) )| (B (BE) (K¢ (m) (m)

10 1.8 0.9 | 138 3.1 5730 14.5 17.0

100 |12 2.1 1.1 12.0 3.1 7140 14.7 16.0

- 14 2.2 1.1 8.0 3.1 8318 14.7 15.0
10 1.6 (08| 1738 2.2 5729 188 16.0

A1 200 [12 1.9 1.0 | 150 2.0 6955 117.6 15.0
i 14 2.1 L1| 110 2.3 8442 19.6 150
1124 10 1.5 0.8 19.0 1.6 5673 21.5 20.0
& | 800 [12 1.7 |09 | 1738 1.9 7256 23.6 19.0
14 1.8 [09| 145 1.9 8520 23.4 180

" 10 1.1 0.6 | 20.5 1.3 5995 21.8 20.0
400 |12 1.3 [ 07| 185 1.5 7112 24.0 19.0

14 1.4 0.7 | 14.5 1.5 8423 24.0 18.0

10 2.3 1.2 | 205 5.7 5058 23.6 180

100 |12 2.7 14| 160 6.0 6056 24.8 16.5

a 14 3.0 L.5| 120 6.8 7582 27.4 15.0
10 2.2 L.1] 220 4.2 5100 33.3 17.0

: 200 [12 2.6 1.8 | 178 4.5 6588 34.8 15.8
14 2.9 1.5 | 185 4.6 7584 35.9 14.8

10 2.1, [11] 2238 3.1 5089 36.2 16.0

Bl g00 [12 2.5 1.3 1938 3.3 6229 317.8 15.0
14 2.9 1.5 | 15.3 3.4 7624 39.8 14.0

L 10 1.9 |10 280 2.6 5155 40.1 16.0
400 |12 2.5 1.3] 20.3 2.7 5815 41.0 15.0

14 2.8 14| 185 2.8 7112 423 14.0

10 2.0 10| 195 4.5 5279 19.3 19.0

100 |12 2.3 1.2 | 16.0 5.2 65387 21.9 17.0

% 14 25 |13 185 5.3 7682 22.2 16.8
10 1.9 1.0 220 3.5 5470 27.9 18.0

200 [12 2.3 1.2 1725 3.6 6590 286 16.0

- 14 2.5 1.3 145 3.7 8036 29.8 155
10 1.7 (09| 285 2.6 5411 31.0 18.0

300 [12 2.1 L1| 187 2.7 6725 320 16.0

14 2.4 1.2 186.0 2.8 8075 329 14.5

" 10 1.5 0.8 24.5 2.1 5187 33.5 175
400 |12 1.8 0.9 205 2.4 6463 375 15.0

14 283 | 12| 167 2.6 76638 39.6 14.0




BN 0 v~ 7 |FMEHR [OBHK |OBEAEC | rta— | OBE | 5@l
s B ﬁzDﬁ D ﬂszfﬂ .l%zfgﬁﬁ R i BﬁLjJ KB
m | o | & | ® | ® | & | e | & | o)
9.3 1.2 10 8 103 180 | 5479 217 112
9.3 1.8 12 13 158 114 | 6848 275 129
9.3 1.3 10 13 1538 77 | 8065 319 121
9.8 2.1 21 6 81 159 | 5462 215 99
9.7 1.8 ‘25 10 127 140 | 6658 230 114
9.8 2.3 23 12 1538 105 | 8119 386 127
10.0 2.7 32 6 81 172 | 5380 206 126
10.2 3.1 36 8 1038 159 | 6950 314 187
10.2 3.0 33 8 103 136 | 8240 268 130
10.0 2.7 26 4 46 184 | 57385 208 94
102 3.2 81 5 62 169 | 6895 290 107
10.2 3.2 26 5 62 136 | 8194 343 101
9.3 3.4 28 16 188 184 | 4647 406 158
9.3 3.6 27 22 249 148 | 5610 506 169
9.5 4.2 25 27 285 114 | 7081 716 168
9.8 5.6 56 12 153 195 | 4684 431 144
100 | 5.8 56 18 214 159 | 6141 5838 161
10.0 6.1 52 11 285 127 | 7109 693 174
10.0 6.2 77 10 158 197 | 4652 401 138
10.1 6.6 90 17 214 175 | 5788 522 155
10.2 |7 70 84 23 285 143 | 6989 661 168
10.3 7.0 91 10 127 201 | 4726 41717 129
10.3 7.8 130 17 214 182 5272 484 158
10.8 7.6 1438 20 249 169 | 6531 619 159
9.4 2.3 18 11 127 176 | 4947 319 140
9.7 2.9 20 16 183 148 | 6170 465 155
9.6 2.9 19 19 214 127 | 7308 550 165
9.7 4.2 44 10 127 195 | 5094 867 137
10.1 4.3 44 15 183 156 | 6192 450 152
10.5 4.5 41 17 214 186 | 7628 568 166
10.2 4.9 60 8 1038 205 | 5085 350 180
10.5 5.1 62 12.] 158 170 | 6828 450 145
10.7 5.2 59 14 183 148 | 7927 566 146
10.7 5.3 69 6 81 211 4820 328 118
10.8 6.3 64 8 103 184 | 6104 482 115
10.8 6.8 83 14 | 183 154 | 7169 609 143
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