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(Figs. 1—12; Tables 1—4)
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Fig. 1. Map of the Seto Inland Sea, showing the stations except Hiuchi-nada
where the catching data of Navodon modestus were obtained.
- - —, boundary of nada; — x — , boundary of prefecture.
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Fig. 2. Percentage of reported landings of Navodon modestus by
type of fishing in each region of Ehime Prefecture in 1971.
T. Kogata-sokobiki-ami, small beam trawl; M, Maki-ami, surrounding
net; G, Sashi-ami, gill net; S, Masu-ami, small set net; A, Ipponzuri,
angling; O, others.
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DO EBREETOEEEDHAEICLB L Fig. 3. Percentage of landings of Navodon modestus by type
T0~80F DMBIC X » CHEINTED, &Y of fishing in Hiroshima Prefecture and Hikari Fishermen’s

Cooperative Association. S, Masu-ami, small set net; A,
D~0FEEE LTHE BBWCLEEDT perative 4> e
Ipponzuri, angling; G, Sashi-ami, gill net; T, Kogata-

» 5 sokobiki-ami, small beam trawl; B, Funabiki-ami, boat
veYIAFRIRZHFERESIN S, FH seine; O, others.
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(double circle), Hikari F.C.A. in Ehime P. in 1971. Double circle,
1964 (solid circle) and Fukuda F.C.A. Uwa-Kai; solid circle, Iyo-nada; open
in 1974 (open circle). circle, Hiuchi-nada.
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Fig. 6 Map of Hiuchi-nada, central part of the Seto Inland Sea,
showing the stations (solid circle) where the catching data of
Navodon modestus were obtained. The parenthesized each
numerical value written near island shows the approximate number
of large Masu-ami operated along each island. The following marks
indicate the catch of each island in one fishing season for the big
catch, 1960~64, in the respective range. &, less the 1 O,1™9t¢; @®
10~l9t ; © , above 20t .
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Fig. 7 Fluctuation of daily catch of Navodon modestus
by Masu-ami in each fishing ground in 1964.
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Table 1. The similarity index of fluctuation of the daily catch of Navodon modestus by Masu-ami between
ten fishing grounds in the Seto Inland Sea in 1963 (upper numerical values) and 1964 (lower ones)

Shi‘raishi Kit.agi Ma.n abe Mu-shima Ha.Shm Ohi-shima Yuge Ohama Nio
-shima -shima | -shima -shima -shima,
Shiraishi-shima
Kitagishima | 334 0
Manabe-shima 3.10 ** 1.89 ** 7
Mushima | 35007 | 1TRS | 2y e
e S FNES
Ohishima | 3330 | 335 we | 2gane 1810 | 396
e | b 1 s 3BT (08 [ 18
Ohama 128 102 | 113|088 1.25 165% | 091
Nio 1.01 1.65 * - 1.08 2.13 ** 1.00 0.80 -
1.16 2.01 **| 1.44 2.07 ** 1.35 1.34 141 1.24
Kitanada RN I T B A B PO - B A

* Significant (5% level); ** Highly significant (1% level).
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Fig. 8 Comparison the daily catch by Masu-ami (open circle) with
that by Sashi-ami (solid circle).
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Table 2. Sex ratio of Navodon modestus captured by Masu-ami and Sashi-ami

Number of individuals
Fishi Date Fishi d i
ishing gear ishing groun: Female Male Total Sex ratio
Masu-ami May 10, 1965 Yuge-shima 92 102 194 1.11
” Hashiri-shima 47 54 101 1.15
May 13, 1965 Kitagi-shima 49 62 111 1.27
” Shiraishi-shima 58 70 128 1.21
May 17, 1965 Ta-shima 160 129 289 0.81
May 19, 1965 Kitagi-shima 120 87 207 0.73
May 24, 1965 Ta-shima 201 153 354 0.76
” Kitagi-shima 146 88 234 0.60
Total 873 745 1,618 0.85
Sashi-ami May 24, 1965 Inno-shima 10 18 28 1.80
” Hime-shima 13 25 38 1.92
Sanagi-shima 34 71 105 2.09
June 8, 1965 Manabe-shima 23 91 114 3.96
Total 80 205 285 2.56
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Fig. 9. Catches of Navodon modestus in Fukuda F.C.A. (open circle),
Ohi-shima (solid circle), Ohama F.C.A. (double circle) and
Kitanada F.C.A. (triangle).
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Fig. 10. Catches of Navodon modestus in Fig. 11. Reported landing of
Mu-shima (open circle), Hikari F.C.A. Navodon modestus in each
(solid circle) and Yuge-shima (double region of Ehime P. Double
circle). circle, Uwakai; solid circle,

Iyo-nada; open circle,
Hiuchi-nada.
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REGION YEAR 11945 ‘50 ‘55 ‘60 ‘65 ‘70 ‘75

KiTaNADA  (HARIMA-NADA)

Fukupa " )

OHI-SHIMA (HIUCHI-NADA) ad

Mu-sHima  ( " ) 4
YuGe-sHIMa( . )
OHAMA ( " Y o[ e f— e e o ot oo e e
Hixart (Iyo-Napa )

HrucH1-NADA (EHIME P.)

Ivo-napa  (EWimMe P.)

Uwa-kat (EHiME P.)

Komekami (SAGAMI BAY) PR N

Fig. 12. Diagram showing the big or poor catches on the
basis Figs. 9~11. Solid line, year of a big catch; dotted
line, year of a poor catch.
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B L7 (Table 3)o ZDFERICL S ERE—IL#, KiR—AKRE, BH-KMCOVTIHD THEESE
XO—BHBRD SN D, AR, DHIE HORMKEEREEOKE, BTH, FMHCOLTADL
& BI963E DS AE T REMORBED 7 — 2 555D T, CHOLFBOEHXEDT —FER
T, 19636 5 TAEE T OEIEIC DV CHIE OIEAIAREGREAE K7 (Table 4), ks LT
BiCHE A bON, TUTBEEORKE, HT#, FMHEICOL TRALICHD THERETXO—BHEHRHD
SN2 &, TS KEER &S OKMIK &EDRICONT LR ENBD SN D, HH#ICIELK
RE, AB, BHIE, KECOVNTR, ARE—ABEROTHEICEXO—BEHEMSED SNEH, 0
DOHIX & KK & ORICIE 2N RS SN, & SICFMEE B 1 im NigONE (BESOHTH,
Rl EX OO EhE ARE, AB, BEE, KB LOMTHRECBEERESZL, LINOMEEIC
ST b BN O—FH D SN, £ L THERERIC EA1LE, BROmHEORMICENO—HEED
SN, L#RAEB ZUKESE ORI, BRI FHE XS ICKmE ORNICEX DO—HMEAHD
S5 b,

Table 3. The rank correlation coefficients of the catches of Navodon
modestus between five fishing grounds during 1955~1974

Kitanada Fukuda Ohi-shima Ohama Sagami bay
Kitanada
Fukuda 0.325
Ohi-shima 0.298 -0.310
Ohama 0.629 ** | —0.009 0.621 **
Cagami s | 0101 0.717 ** | —0.165 ~0.041 \

** Highly signiticant (1% level).
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Table 4. The rank correlation coefficients of the catches of Navodon modestus
between fishing grounds or regions during 1963 ~1974.

Kitanada | Fukuda | Q| Mushima | YU8¢ | Ohama | Hikari | MMM o6 | Gy
Kitanada
Fukuda 0.161
Ohishima | 0.378 |-0.238
Mu-shima | 0.678% |-0.147 0.420
Yugeshima| 0.566 [-0.140 | 0.755%* | 0.727%*
Ohama 0.706* |-0.056 0.601* | 0.713%*| 0.881%*
Hikari 0.210 | 0.636* (-0.203 | 0.392 | 0175 | 0.322
(BhimeBot| 0.086 | 0301 [-0.056 | 0413 | 0.43¢ | 0448 | 0.783%*
{,Y;,’l;’:g;_) -0.098 0378 [-0.231 | 0329 | 0.042 0.119 | 0.867**| 0.797**
(Enimepy | 0175 | 0.636* [-0204 | 0364 | 0056 | 0.154 | 0.944%| 0734%%| 0ge7er
Komekamy| 70052 | 0.734%* [-0.483 |-0.091 |-0.182 | -0.042 | 0.776*%| 0.636% | 0734%r 0.769**

* Significant (5% level), ** Highly significant (1% level).
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SUMMARY

In order to clarify various features of the catch of the file-fish, Navodon modestus
(GUNTHER), in the Seto Inland Sea, the commercial catching data of this species were
collected and analysed statistically. The data upon which this study is based are compiled
from the published records of Ehime Prefecture from 1963 onward and Hiroshima Prefec-
ture during the period 1950~1963 and from the unpublished records obtained from
several Fishermen’s Cooperative Associations in the Seto Inland Sea. General conclusions
obtained in this study are summarized are follows:

1) The file-fish, N. modestus, has always been a common fish of commercial value
in the Seto Inland Sea. Generally the catch of this species is more abundant in the
western region than the eastern of the Sea in recent years. The main fishing grounds of
N. modestus in the Sea are Iyo-nada, Aki-nada (western), Hiuchi-nada (central) and
Harima-nada (eastern) (Fig. 1). In the western region of the Sea almost “all the
commercial catch of this species is made with the Kogata-sokobiki-ami (a small beam
trawl) and in the central and eastern regions half of the catch with the Masu-ami (a small
set net) (Figs.2,3). N. modestus is capatured commercially by the Sashi-ami (a gill net),
the Maki-ami (a surrounding net), the Ipponzuri (the angling) and the Funabiki-ami (a
boat seine), too (Figs. 2, 3). While the fishing season of the Kogata-sokobiki-ami lasts
from April until December, landing in most abundant in June or July and that of the
Masu-ami lasts from April until June, the landing is most abundant in May (Figs. 4, 5).
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2) In Hiuchi-nada, central region of the Sea, almost all the commercial catch of N.
modestus is hawled in by the Masu-ami during the three months from April to June. This
species was very abundant during from 1960 to 1964 in this region, and its annual catch
hawled in by about 500 nets of Masu-ami seems to have been 120~150 metric tons (Fig.
6). The beginning, the peak and the end in fishing of the Masu-ami are the same in all
the fishing grounds in Hiuchi-nada including Kitanada in Harima-nada (Fig. 7). The
daily catch by the Masu-ami of N. modestus shows a considerably sharp fluctuation, a
similar fluctuation was observed in each of the other six fishing grounds of Shiraishi-
shima, Kitagi-shima, Manabe-shima, Mu-shima, Hashiri-shima and Ohi-shima, eastern part
of Hiuchi-nada in 1963 and 1964. But in the four fishing grounds of Yuge-shima, Ohama,
Nio and Kitanada, we had only a slight or no significant fluctuation in the same years
1963 and 1964 (Table 1).

3) Two patterns of seasonal variations of the Masu-ami and the Sashi-ami operated
near the Masu-ami show nearly the same fluctuation (Fig. 8). The abundance of the daily
catch of the Masu-ami secms to have a highly significant correlation with the abundance
of the Sashi-ami catch operated near the Masu-ami as the result of calculating the
correlation coefficient between the two. The sex ratio in N. modestus is likely to be 1 :
1, but males are more abundant than females in the samples captured by the Sashi-ami
and females are slightly more abundant than males in the samples captured by the Masu-
ami during the latter half of the fishing season (Table 2).

4) The annual catch of N. modestus shows irregular and sharp fluctuations in the
different fishing grounds (Figs. 9, 10). But it is noticed that the annual variation patterns
of the catch can be classified into two types in general. One is that the catch was
abundant in the first half of the 1960’s and about 1970, and the other is that the catch
has been abundant from 1969 onward (Fig. 12). Moreover, the correlation of variation
patterns of the annual catch in the regions of the Seto Inland Sca was examined with the
aid of the SpeArRMAN’s rank correlation. By the examination it must be concluded that
the western region of the Sea including Uwa-kai and the central region of the Sea are
independent of each other for the similarity in abundance of the catch. The variation
patterns of the western region of the Sea bear a close similarity to those of Sagami Bay
(Tables 3,4).

(Received September 10, 1976)





