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Text-fig. 1. Map showing the study area. The hydrographic observations were made at the
stations 1 and 2.
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Table 1. Records of hydrographic observations made at two stations located south-west off
Hashiri-shima in April—May, 1963.

__ Water Chlorinity Dissolved Oxygen

Locality Date Tcm(;zg)aturc % Cz::cg/gle)n Satl(x:/f,;xon
B 20 m Om 20m Om 20 m Om 20m
April 26, 1963 | 14.2 11.9 18.26 18.46 6. 05 5.86 100.8 93.9
May 7 7 15.6 12.6 17.97 18.44 — — —_ —
13 7 15. 2 13.8 17.54 18.26 5.93 6.01 99.8 99.5
st 1 14 7 16.6 13.2 17.12 18.39 5.90 5.72 118.4 93.8
18 7 19.8 12.6 16.89 18.99 6.91 5.38 125.2  87.9
21w 17.8 16.7 17.58 18.52 6.08 5.00 104.5 87.6
29 7 18.6 14.3 17.45 18.49 5. 66 5.08 101.1 85.1
31 20. 4 14.0 17.66 18.55 6. 24 4.68 115.1 78.0
April 26, 1963 | 14.2 11.5 18.25 18.57 6. 16 6.27 102.7 99.7
May 7 7 14.6 12. 4 17.97 18.46 — — — —
13 7 15.4 13.8 17.26 18.24 5.87 5.85 98.8 96.9
St. 2 14 7 16.6 13.2 17.23 18.40 6.15 5.87 105.9  96.2
18 7 19.6 12.7 17.20 18.98 6. 34 5.17 114.9 84.6
27 18.9 13.9 17.71 18.52 6.22 5.16 111.9 85.9
29 7 19.2 13.9 17.30 18.58 5.81 4.79 104.7 79.7
31 19.4 13.0 17.38 18.56 5.69 4.71 102.9 77.1

Table 2. Records of measurements of the females of Navodon modestus (GUNTHER) obtained
in March-May, 1963 and 1964.

Date of Number of Totztinl;ﬁ;lgth BOdZmI;s;l gth Weight (g) Gonad Index
Individuals —

Sampling Examined | Range (Mean) | Range (Mean) | Range (Mean) | Range (Mean)
April 26, 1963 9 \210—296 (252) | 170-246 (206)|114-385 (239) 0.61-1.33 (1.04)
May 7, 7 10 227-314 (265) | 185-265 (219)|121-516 (260) | O. 56-1.73 (1.22)
May 14, 7 14 216-312 (263) | 172-261 (216)|129-576 (287) | 0. 56-6.13 (2.24)
May 18, 7 10 244-328 (294) | 200-270 (243) | 206-534 (385) | 1.56-3. 58 (2.69)
May 21, 7 6 235-319 (257) | 193-262 (211) | 156-497 (249) | 0. 42-3.22 (1.99)
March 8, 1964 6 250-260 (256) | 207-217 (211) | 198-268 (236) | O. 38-0.58 (0.45)
May 20, 7~ | 10 19252-321 (283) | 208-258 (235) |252-618 (392) | 3. 22-8.04 (4.65)
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Text-fig. 3. Comparison of ova diameter frequencies
between left and right lobes of an ovary. Bl
and B2 represent the eggs taken from the
central and peripheral parts, respectively, of
the middle section of an ovary.
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Text-fig. 4 Comparison of ova diameter frequencies in six different parts of left
lobe of an ovary. A, B and C: anterior, middle and posterior sections,
respectively, of an ovary. 1and 2: central and peripheral parts, re-
spectively, of each section.
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Text-fig. 5. Relationship between fecundity and body length.

BAONI., T ABITHMIMBEEFM U7k R% Text-fig. 6 1CRT. WM IIORESILHE 258 mm
DOREFETHERTH > 7. ThoDIIRIIEREEZL SN, AFE TICH ZBREOEINTIE P17
BELH 0T, EBEORMIPIRTROMEDEY LEbIMELESS.

BT, HMEFNCIBEIOIRAERNE U, ESHRORSEHICMBET 22— FHo JRRA DR
SRR OBERD, THITHIMIBEEMZ 22 50% & - TREINMO B E A5 L, 372 UL Text-fig.
617 my b LI, ZOMBMBERBELLY, REOMKAICE OBMT 2HAAZD NS,
RBIFHCOOTRABICHSI RO | FIG TR LD, HE 261 mm DK THRES TR TH - 77,

6) &= 59

RO THRBICE > THRBINZ Y~V 5 "FREIMEEL SN B LR T TIlib~s,
fe T DRBRIIEGE  ICRE SN MHICE  MEDBITIZ EbH TPV, ftoThhbhil, o
Oy =Y 5 ¥ OMBL, ERODICERTBEBCL, RELDEIHTENEFTESOTH
B3 EEZ I, MEORREOHMEICISEADFTSNE LI BESTIETSH B2, SEEDT I £~
FTRFRECIBESDOH SN BT LY, BOoCIARMSN TS H 7~ FREFOINCIEE U744
BTHDLADUME, BEHHY 2RT U=V S AFIWOWELENSAT, DX BREAD
EIRREZ I LETHTH - 7.

Text-fig. 1 IR UL % EE—HOER, FiEB, A&, ARE, IREZELBORIICE, Tk



U=V 5 AFOREINANE 69

[0} ~ @ ©
T T T T
[ ]

APPROXIMATE NUMBER OF EGGS TO BE SPAWNED (X I05_)
(4]
1

°
4l )
°
3_
°
) [ ]
®
2} H o
[ ]
(o]
b ° @
[e) o)
°© o

Il

o) L ] ! ! ] ! ] !
200 220 240 260 280

BODY LENGTH (mm.)

Text-fig. 6. Relationship between the approximate number of eggs to be spawned
and body length. The approximate number of eggs to be spawned (solid
circle) is expressed by number of large-sized ovarian eggs -+ number of
eggs shed out of ovary (open circle). An example of immature ovary
is indicated with a double circle.
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SUMMARY

A study was carried out to clarify the spawning of a file-fish, Navodon modestus (GUNTHER), in the
Bingo Nada area, as a serial study on the spawning ecology of the commercially important fishes in the
central part of the Inland Sea of Japan.

As described in previous paper, the file-fish are caught abundantly by the masu-ami, a kind of
pound net, in Bingo Nada, operated during the three months from April until June. Since most of the
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fish in these months have well developed gonads, they are considered to be spawners.

Observations on ovaries of several samples taken at different times from March through May indicated
a rapid development of ovaries during the period. From the analysis of the frequency distribution of
diameter of ovarian eggs, the spawning of Navodon modestus may occur at least more than once during
the spawning season.

On the basis of the catch records and from the nature of the eggs of the aluterid fishes in general, it
was presumed that the file-fish may spawn somewhere along the coasts of islands in Bingo Nada. Efforts
had been devoted to find the eggs spawned in nature, especially in Sargassum zones along several islands.
A large amount of Sargassum, together with the bottom sediments nearby, were collected at low water
and thoroughly examined. Finally, in early June, 1963, 92 eggs were found among Sargassum ser-
ratifolium collected near St. 1, located at south-western coast of Hashiri-shima.

These eggs were identical in structure and size with the eggs of Navodon modestus obtained by artificial
fertilization. It was thus made clear that some of the file-fish may spawn in Sargassum zones.

A consideration was given on the possibility that the eggs of Navodon modestus may not so firmly
adhere to substrates in nature as in the laboratory.

EXPLANATION OF PLATES

Plate I

Fig. 1. Eggs of Navodon modestus (GUNTHER) collected in nature. X 8.

Fig. 2. Comparison of the eggs of Navodon modestus collected in nature and artificially fertilized ones. X 6.
Upper: naturally spawned eggs.
Lower: artificially fertilized eggs.

Fig. 3. Artificially fertilized eggs of Navodon modestus. % 9.

Fig. 4. Ditto. x50.
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Plate II

Fig. 5. A naturally spawned egg found among a tuft of Ectocarpus sp. which grows on the thallus of
Sargassum serratifolium. x 10.

Fig. 6. Eggs spawned in an experimental tank in the laboratory. x 13.
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