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Studies on the Population Biology of Small-mouthed
Sole, Limanda herzensteini JORDAN et SNYDER, along the
Coastal Region of Johetsu, Niigata Prefecture-II
Migration and Distribution Patterns as Viewed from Tagg Recoveries

Seizo HasecawaD, Fumihiko KATo?, Mayumi WATANABED
and Hiroshi IToD

Abstract

The migration and distribution of small-mouthed sole (L. herzensteini) are considered through
examination of 1,159 recapture data records from tagging experiments conducted between
1975 and 1981 along the coastal region of Niigata Prefecture. This species migrates over a
limited region, and moves southwest parallel to the coast. They migrate to shallow water in
the spring moving to deep water during and after summer. The horizontal movement is far-
ther in the spring and and autumn than in other seasons. It is suggested that the southwes-
tward migration is compensation the loss of resources caused by transport and diffusion due
to northeastward current. The present results were discussed to establish a rational fishery

management scheme for this species.
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Fig. 1. Study area and depth contour
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Table 1.

direction (deg.)

0- 45

45- 90
90-135
135-180
180-225
225-270
270-315
315360

0- 45

45- 90
90-135
135-180
180-225
225-270
270-315
315-360
_ total

Table 2.

x|

RARI - T - D30 - (g

IR, & PR O VLR, RE ) Sy R

The recoveries frequency of lineal distance from released point with that
direction centering around released point

<1

20
1
3
32

65
100

8.89
0.44
1.33
14. 22
0. 89
0.89
28. 89
44,45
100. 00

1-5 5-10

21 39

44 44

6 25

167 16

139 59

160 93

37 3
483

percentage of the above-mentioned

3.38 13.83

7.07 15. 60

0. 96 8. 87

26. 85 5.67
22.35 20. 92
25.72 32.99

5.95 1. 06

7.72 1. 06

100. 00 100. 00

distance (miles)

1

3.70

1.11
7.41

48. 15

2

10

5. 93

3.70
0. 00

33.33
66. 67

100. 00

K2 HAE TR H BRI WL BB 710 51 - 2

direction centering around released point

100

term (days)

200-400

400-800 800=

10.
21.
16.
.27

29.
100.

direction (deg.) <50 50— 100-200
0- 45 34 18 16 5
45- 90 20 19 30 18
90-135 10 8 6 11
135-180 55 37 87 29
180-225 84 68 28 22
225-270 123 66 50 13
270-315 60 15 16 10
~ 315-360 69 21 34 8

percentage of the above-mentioned

0- 45 .47 7. 14 5.99 4.31
45- 90 .40 7.54 11.24 15.52
90-135 2.20 3.17 2.25 9.48
135-180 12. 09 14. 68 32.58 24.99
180-225 18. 46 26.99 10. 49 18.97
225-270 27.03 26. 20 18.73 11.21
270-315 13.19 5.95 5.99 8. 62
315-360 15. 16 8.33 12.73 6.90
total 100. 00 100. 00 100. 00 100. 00

5
1
2

91
82
36

09
00

2

2
2

2
10

total

81
89
37
217
214
264
105
152

6.99
7.68
3.19
18.72
18. 46
22.79
9. 06
13.11
100. 00

The recoveries frequency of term from released day with that

total

3 81

1 89

- 37

3 217

- 214

3 264

- 105
4 152
1.43 6. 99
7. 14 7.68
- 3.19

1. 43 18.72
- 18. 46
1.43 22.79
- 9.06
8.57 13. 11
0.00  100.00
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Tahle 3. The recoveries frequency with depth by every month

depth (m)
month <220 20-40 40-80 80-160 160-240 240 total
1 1 8 9 3 7 3 31
2 - 7 13 2 8 31
3 2 8 13 6 2 - 31
4 15 3 11 15 1 1 46
5 4 2 1 3 - - 10
6 8 - 6 2 - 17
7 2 7 8 - - 20
8 1 9 13 - - 32
9 - 154 41 106 221 9 531
10 50 28 45 31 11 165
11 2 41 80 20 24 - 167
12 11 18 40 7 2 78
percentage of the above-mentiond
1 3.22 25. 81 29. 03 9.68 22.58 9. 68 100
2 - 22.58 41.94 6.45 25. 81 3.22 100.
3 6.45 25. 81 41.94 19.35 6. 45 - 100.
4 32.61 6.52 23.91 32.62 2.17 2.17 100.
5 40. 00 20. 00 10. 00 30. 00 - - 100.
6 47.07 - 5. 88 35.29 11.76 - 100.
7 10. 00 35.00 15. 00 40. 00 - - 100.
8 3.12 28.13 28.13 40. 62 - - 100.
9 - 29. 00 7.72 19. 96 41. 62 1.70 100.
10 - 30. 30 16. 97 27.27 18.79 6.67 100.
11 1.20 24.55 47.90 11.98 14. 37 - 100.
12 - 14. 10

23.08 51.29 8.97 2.56 100.
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Table 4. The recoveries frequency with lineal distance that moving monthly

distance (miles)

month <1 1-5 5-10 10-20 20 total
1 8 14 8 1 - 31
2 7 20 3 1 - 31
3 5 12 10 4 - 31
4 5 26 9 5 1 46
5 - 4 4 2 - 10
6 1 5 4 - 17
7 10 3 - - 20
8 17 9 1 1 32
9 125 286 119 - 1 531
10 13 86 62 4 - 165
11 25 102 36 4 - 167
25 38 14 1

- 78

[
PN

percentage of the above-mentioned

25. 81 45. 16 25.81 3.23 - 100.

1
2 22.58 64.52 9.68 3.23 - 100.
3 16. 13 38.71 32.26 12. 90 - 100.
4 10. 87 56. 52 19.57 10. 87 2.17 100.
5 - 40. 00 40. 00 20. 00 - 100.
6 5.88 41.18 29.41 23.53 - 100.
7 35.00 50. 00 15. 00 - - 100.
8 12.50 53.13 28.13 3.13 3.13 100.
9 23.54 53. 86 22.41 - 0.19 100.
10 7.88 52.12 37.58 2.42 - 100.
11 14. 97 61.08 21.56 2.40 - 100.
1.28 - 100.

[
LN

32.05 48.72 17.95
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