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Stage Range of

Sampling Sex Sampling Resting Growing Maturing Spawning Spent Total no. shell length

site date (mm)

Teshio river Female 9. Jun. 10 10 30.9-35.4

24. Jun. 10 10 28.4-36.4

4. Jul. 2 7 9 28.2-33.8

9. Jul.  3 7 10 25.5-36.6

10. Sep. 7 7 29.4-33.3

Male 9. Jun. 2 6 8 29.9-36.6

24. Jun. 3 5 8 29.5-38.0

4. Jul. 8 8 28.8-32.8

9. Jul.  1 9 10 29.4-35.2

10. Sep. 1 2 9 12 27.5-32.1

Lake Panke Female 9. Jun. 7 7 26.6-35.7

24. Jun. 1 6 7 24.2-35.6

10. Sep. 8 8 27.4-33.7

Male 9. Jun. 10 10 30.7-36.7

24. Jun. 8 8 30.1-36.4

10. Sep. 4 1 2 5 12 29.1-35.6
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Setting temperatre 12 20 25 30

���

Lot 1 2 1 2 1 2 1 2

Mean 12.1 12.2 18.9 18.8 24.3 24.1 29.1 29.4

Maximal 16.5 20.2 26.5 26.7 25.8 26.9 30.7 30.7

Minimum 10.4 10.4 13.7 13.7 19.6 17.7 22.0 25.2

Standard deviation 1.14 1.25 1.89 1.78 1.42 1.66 1.34 1.31
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Experimental

plot Date

5. August 19. August 2. September

breeding water

temperature Number Sperm Number Sperm Number Sperm

nothing - ± + ++ +++ nothing - ± + ++ +++ nothing - ± + ++ +++

12� 9 2 5 2 13 1 2 7 2 1 21 2 10 7 2

20� 12 8 4 16 1 6 6 3 16 1 4 10 1

25� 10 2 6 2 7 2 2 1 2 9 3 5 1

30� 8 2 5 1 7 1 5 1 2 2

Sperm motilitySperm motility Sperm motility
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water

temperature

���

12 20 25 30 12 20 25 30 12 20 25 30

lot No.1 5 4 3 5 63 59,475 16,681 152,963 13 14,869 5,560 30,593

lot No.2 4 2 6 4 0 0 105,975 8,475 0 0 17,663 2,119

Average 32 29,738 61,328 80,719 6 7,434 11,611 16,356

Number of spawned eggs��10
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Number of spawned eggs / female
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Test Material Capacity

Quantity of

water

Number ��� ��� �
3

�

1 Chaetoceros calcitrans 100 50 1,041
9

cells

Test 2 Leaf mold solution 100 50 1,041 5.0(g)

3 Diatom powder 100 50 1,041 1.0(g)

Cont. 1 River water 500 150 3,124 42(l)

2 No feeding 100 50 1,041 -

The number of the Free-

swimming larvae

Tank

Quantity of

feeding��� ������ ��������������
�������������������������������������������������������������������������

Test Material Capacity

Quantity of

water

Number ��� ��� �
3

�

1 Chaetoceros calcitrans 100 50 1,040
8

cells

Test 2 Leaf mold solution 100 50 93 98(mg)

3 Diatom powder 100 50 151 98(mg)

Cont. 1 River water 500 150 2,204 22(l)

2 No feeding 100 50 355 -

The number of the

Settled juveniles at

breeding

Tank

Quantity of

feeding / day��� ������ ��������������
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Test Feeding Concentrasion

 Number Material addition (�10
3

/larva/day)

1 C. gracilis No 1

2 C. gracilis Clorella 1

3 C. gracilis C. calcitrans 1

4 C. gracilis P. lutheri 1

5 C. gracilis No 5

6 C. gracilis Clorella 5

7 C. gracilis C. calcitrans 5

8 C. gracilis P. lutheri 5

9 C. gracilis No 10

10 C. gracilis Clorella 10

11 C. gracilis C. calcitrans 10

12 C. gracilis P. lutheri 10

13 C. gracilis No 20

14 C. gracilis Clorella 20

15 C. gracilis C. calcitrans 20

16 C. gracilis P. lutheri 20

17 C. gracilis No 40

18 C. gracilis Clorella 40

19 C. gracilis C. calcitrans 40

20 C. gracilis P. lutheri 40

21 C. calcitrans No 5

22 C. calcitrans Clorella 5

23 C. calcitrans P. lutheri 5

24 C. calcitrans No 10

25 C. calcitrans Clorella 10

26 C. calcitrans P. lutheri 10

27 C. calcitrans No 20

28 C. calcitrans Clorella 20

29 C. calcitrans P. lutheri 20

30 P. lutheri No 10

31 P. lutheri Clorella 10

32 Cont. Clorella No 10
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���������Gonad condition �������Range of Shell length(mm)

Seed Sex Undifferentiated Resting and Maturing Undifferentiated Resting and Maturiing

growing growing

Culture Female 12 11 7.4-10.9 10.2-18.7

Male 1 18 7.8 8.2-20.1

Wild Female 4 17 7.8-9.5 10.3-18.0

Male 6 32 7.2-9.0 7.3-20.2

2 5.5-6.8
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����������������Wild                                           Culture

Shell lengthUndifferentiated Resting and growing          Mature Undifferentiated Resting and growing          Mature
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6.0- 6.9 5 1
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Total no. 10 4 6 17 32 2 12 1 11 18
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