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Fig. 1. The map of Bingo-nada which is the fishing ground of Navodon modestus (GUNTHER).
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Fig. 3. Schematic representation of masu-ami used in the fishing ground of Hashiri-shima.
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Fig. 4. Fluctuation of the annuale catch of N. modestus in Hashiri-shima during 1960-1966.
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Fig. 5. Fluctuation of the daily catch of N. modestus in Hashiri-shima during 1960-1966, by year.
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Table 1. The catch of N. modestus in Hashiri-shima during 1960-1966. Noted by .

\\é ten-day period ) 5 . 5 6 ; g 0
>Year’;\ :

1960 286 2,705 | 6,954 | 6,241 | 4,733 | 1,340 867 311 110
1961 10 428 | 2,704 | 7,249 | 8,292 | 5,509 | 1,849 591 72
1962 20 666 | 3,373 | 13,168 | 9,460 | 8,875 | 3,420 | 1,210 336
1963 — 67 933 | 10,183 | 8,942 | 2,377 601 365 153
1964 10 249 | 12,100 | 13,783 | 7,249 | 1,021 397 66 5
1965 4 54 623 | 3,621 | 4,528 | 1,208 217 75 33
1966 21 154 664 | 1,061 481 219 110 43 15

(unit: kg)

Table 2. Trend the catch of N. modestus, %, calculated from x of table 1 by using the moving
average of one year.

\A ten-day period
B 1 2 3 4 5 6 7 8 9
Year \
1960 2,616 | 2,586 | 2,333 1,860 | 1,972
1961 2,368 | 2,831 2,940 | 2,971 2,967 | 2,968 | 2,995 | 3,069 | 3,727
1962 3,856 | 4,230 | 4,405 | 4,474 | 4,503 | 4,501 4,434 | 4,163 | 3,832
1963 3,774 | 3,052 | 2,739 | 2,645 2,625 | 2,626 | 2,646 | 3,887 4,287
1964 4,099 | 3,948 | 3,925 | 3,892 | 3,876 | 3,875 | 3,853 | 2,578 1,449
1965 1,147 1,167 1,147 1,148 | 1,151 1,153 1,164 | 1,169 885
1966 435 345 333 330 328
(unit: kg)
Table 3. y, deviation of x from %.

. ] |

\lmdey period
- 1 2 3 4 5 6 7 8 9

Year \
1960 2,117 | —1,246| —1,466] —1,549 —1,862
1961 | —2,358 —2,403| — 236 4,278 | 5,325 2,541 —1,146] —2,478 —3,655
1962 | —3,836| —3,564] —1,032 8,694 | 4,957 4,374 —1,014) —2,953 —3,496
1963 —3,774 —2,985 —1,806| 7,538 | 6,317 | — 249 —2 045 —3,821| —4,282
1964 —4,089 —3,699 8,175/ 9,891 3,373 | —2,854] —3,456] —2,512 —1,444
1965 —1,143] —1,113) — 524] 2,473 | 3,377 55 | - 9470 — 94| — 852
1966 — 414 — 191 331 731 153
(unit: kg)
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FEIICFHELLETH > 7. ChSOBRTATRIGEOETH 5. L b T CICEF 780 D e
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Table 4. Explanation of marks used in table 5.

v =Y 3 AFOHI

Catch in kg
T Year
e 1963 1964
Mark —
—
_— 0 ~ 144 0 ~ 165
— 115 ~ 229 166 ~ 330
+ 230 ~ 459 331 ~ 661
++ 460 ~ 689 662 ~ 992
+++ 690 ~ 919 993 ~ 1,323
Table 5. Interrelation between the total catch in 1963 and that in 1964 by each net.
Degree of catch Agreement Degree of catch Agreement
g between the N b g between the
Net number catch in 19- et number catch in 19-
1963 1964 63 and 1964 1963 1964 63 and 1964
1 —— + X 47 + —— X
2 + + ®) 48 ++ +
3% + + O 49 + + O
4% ++ + 50 + + O
5% + - 51 - ++ X
6 +4++ + x 52 -
7* + ++ 53% ++ ++ @)
8 —-— —— O S4% ++ ++ @)
9 —— — e} 55 _ _ o)
10 - _ o) 56 _ _ o)
11 - —— O 57 —— - o}
12 - - o) 58 — —— e}
13 - - 59 - —— e}
14 - 60 —— S O
15 — 61 —— -
16 — 62+ + + O
17 - 63 - . o}
18* + + O 64 - - O
19% ++ ++ @] 65 - ——
20 - —— 66 —— —— 0
21 - —— @) 67 - - )
22 - —— O 68 - —— O
23 —— - = O 69 - = —— O
24 —— 70 - —— O
25 — 71 N
26 - 72 + ++
27% + + O 73%* + + O
28 -= - @) 74 ++ 4+ ++
29 — = o) 75% = H
30 —= - O 76* - + O
31 - - O 77 + - = X
32 -= —-= Q 78 + + O
33 E— U O 79 + —
34 — N 80 + + o)
35 - -= @) 81 + ++
36 - - O 82 + —— X
37 - —— 83 — - @)
38 + ++ 84 —— -
39 — + 85 + + O
40% —— ++ X 86 + ++
4] — + 87 + -
42 + - 88 - - o
43% - + 89 + ++
44 + —-— X 90 + + O
45% ++ - X 91 + + O
46 + - — X
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Remarks. # : This net is double net cooperated by the two fishermen.
The catches of the double net used in this table are the mean values of the two nets.

O : The agreement between the degree of the catch in 1963 and that in 1964 is good.
X : The agreement is no good.
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Fig. 6. Comparison of the distance between the shore and the net with the annual catch of
N. modestus trapped by the net.
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Fig. 7. The seasonal variation patterns compared the catches of the near shore nets with those of
the off-shore nets., smoothed by using the five-place moving averages.
@: The catches of the six nets in Hashiri-shima and those of the four nets in Uji-shima

(near shore net).
O: The catches of the 23 nets in Hashiri-shima and those of the 15 nets in Uji-shima (off-shore

net).
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Fig. 8. The seasonal variation patterns in the catch of N. modestus trapped by each net, smoothed
by using the five-place moving averages. The number in this figure shows the net number.
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SUMMARY

The file-fish, Navodon modestus (GUNTHER) are caught by the masu-ami, a kind of pound net, which
are operated along the coast of islands in the central part of the Inland Sea of Japan. Catching data of
this fish in the areas of Hashiri-shima, Uji-shima and Hakama-shima during the seven years period
(1960—1966) were collected from about one hundred nets, and analysed.

1) Fishing of N. modestus are operated during the three months from April to June in this area and
the most abundant catches are seen in May. About 95% of the catch is trapped by the masu-ami and
about 5% is caught by the gill nets.

2) The annual catch of N. modestus shows considerably sharp fluctuation. The maximal catch during
the seven years period is 40 metric tons in 1962, and the minimum is 3 metric tons in 1966. The
fluctuations in the daily catch are also seen clearly.

3) The stations of the abundant nets and those of the poor ones in the catch are fixed. Generally, the
catches are abundant in near shore nets around the islands, and poor in off-shore nets setting south-
western area of Hashiri-shima and Uji-shima. The beginning, the peak and the end in fishing are the
same among them. Two patterns of the seasonal variations of near shore nets and off-shore nets, obtain-
ed from smoothing by the five-place moving averages of the catch, show about the same fluctuations.

4) It is noticed that the seasonal variation patterns of the catch by the nets are the two types. The
one is the unimodal distribution and the other is the bimodal. It is considered that the difference of the
patterns may be dependant on the environmental conditions of the fishing ground or the migrational
and spawnig behavior of the fish.



