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Spawning ground of marbled sole Pleuronectes yokohamae in the northern
part of Harima Nada, the Seto Inland Sea, Japan

Minoru Taxpa' and Ryuichi NAGAI?

We investigated spawning ground habitats of marbled sole Pleuronectes yokohamae in the northern part of Harima
Nada, the Seto Inland Sea, using scuba-diving in an area where mature fish were caught, in winter of 2000 and 2001. A
large number of eggs spawned by marbled sole were found on the surface sediments layer in the survey area with the
maximum density of 89,240 eggs per square meter. Therefore we concluded that this area was a spawning ground of
marbled sole. Eggs were found on sandy sediment at depths of 616 m where artificially placed stones of 1-2m and
natural stones of ca. 20-30 cm diameter were scattered. Based on the present results and other information, existence of
rocks and stones is thought to be an important component to form spawning grounds and marbled sole spawns on sandy
sediments adjacent to stones. The sex ratio (female/total) was significantly lower than 0.5 (P<<0.01) for the specimens
caught by the gill net set near the survey area during the spawning seasons. These results suggest that the migration pat-
tern to spawning grounds was different between males and females.
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Figure 1. Survey area of the spawning ground of marbled sole
in the northern part of Harima Nada, the Seto Inland Sea.
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Figure 2. Survey lines and sampling stations in the spawning
ground of marbled sole. Small numerals indicate station
number. Numerals in boxes show the distances from the start-
ing points of the lines.
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Figure 3. Relationship between the elements of sediments and the density of marbled sole eggs collected in the sur-

face sediment layer.
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Figure 4. Daily catch number of marbled sole in the gill net set around the spawning grounds (See Fig. 1). Asterisks
show no gill net operation. Thick arrows show the date of the research dives.

Table 2. Maturity conditions and sex ratio of marbled sole caught by the gill net set in the spawning ground. Sex
ratio: female/total. Maturity level of female: Maturing, clear ova don’t exist in ovary yet; Ripe, clear ova exist in
ovary (include spawning); Spent, after spawning. Maturity level of male: Maturing, sperm doesn’t exist in testis;
Ripe, sperm exists in testis; Spent, after emission (sperm doesn’t exist in testis). GSI: gonad weight (g) X 100/body
weight (g). TL: range of total length.

Sampling date Female Male
Sex ratio
Maturing Ripe Spent Maturing Ripe Spent
14 Jan. 2000 0.8 n 1 3 4 8 4
TL (mm) 311 294-331 228-306 207-298 227-314
GSI 23.0 9.4-43.8 4.1-6.4 1.2-54 09-1.4
18 Dec. 2000 0.23* n 3 2 2 15
TL (mm) 252-315 234,247 202, 250 192-248
GSI 27.5-30.1 34,37 10.1, 15.5 7.9-15.2
28 Dec. 2000 0.07** n 3 1 40
TL (mm) 248-281 220 187-332
GSI 28.5-28.8 7.5 3.2-14.0
10 Jan. 2001 0 n 2 2
TL (mm) 198, 294 189,210
GSI 24,29 09,19
Total 0.18%* (Female 16, Male 74)

* P<0.05 ** P<0.01 (Levels of significant differences. Null hypothesis is 1: 1 sex ratio.)
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Figure 5. Ternary diagram of the sediment contents and egg den-
sity. Small numerals show the sampling stations (See Fig. 2).
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