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Fig. 1 Survey line and bottom sediments sampling stations in the spawning ground of marbled
flounder near Nagasaki point. Small numerals indicate station number. Numerals in boxes show the
distance from the starting point of the lines. Star shows location of the set-net, where samples of
marbled flounder were collected.

Table 1 Density of marbled flounder eggs and the grain size composition of sediments in each

sampling station
Sampling Station 1 2 3 4 5 6 7 8 9 10 11
Number of Eggs/m’ 340 20 80 20 60 0 0 20 0 0 20
Depth (m) 6.5 6.5 6.8 7.0 72 7.5 7.7 7.7 7.7 7.7 7.7
Silt* Clay 2.2 2.9 4.7 84.3 83.0 81.6 71.2 88.2 88.0 - 90.7
Grain Size Composition Sand 97.8 96.6 94.4 15.7 17.0 18.4 28.8 11.8 12.0 - 9.3
Gravel 0.0 0.5 0.8 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0
Median Diameter (mm) 0.604 0.635 0.720 <0.063 <0.063 <0.063 <0.063 <0.063 <0.063 —  <0.063
Ignition Loss (%) 2.7 3.6 2.5 29 3.0 3.5 43 4.8 5.4 — 4.6
Sampling Station 12 13 14 15 16 17 18 19 20 21
Number of Eggs/m” 0 0 0 0 20 0 0 0 0 0
Depth (m) 5.0 53 53 6.2 7.0 7.2 7.5 7.5 7.5 7.5
Silt* Clay 0.0 0.0 10.9 0.0 0.0 81.4 96.2 82.4 1.5 3.0
Grain Size Composition Sand 98.2 99.5 89.0 99.6 98.2 18.6 3.8 17.6 96.3 96.9
Gravel 1.8 0.5 0.1 0.4 1.8 0.0 0.0 0.0 2.2 0.1
Median Diameter (mm) 0.670 0.763 0.777 0.867 1.177  <0.063 <0.063 <0.063 0.987 0.780

Ignition Loss (%) 34 1.9 22 2.0 3.5 53 49 5.1 3.5 29
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Fig. 2 Median grain size of bottom sediments in the study site. Squares denote the sampling points
where bottom sediments were collected. Solid black circles with numbers denote the location of each

receiver. Dashed gray circles represent the 150-m-radius detection ranges of each receiver.
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Fig. 3 A-D Typical movement patterns of released fish. Receiver numbers correspond to those in Fig.
2, and black dots indicate the dates on which the fish were detected by a receiver.
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Fig. 4 (Upper figure) Depth, water temperature, and number of vertical movements for marbled
flounder (ID17, ID21) obtained from temperature-depth data logger on September 2017. Depth and
water temperature are plotted in 5-s intervals. (Lower figure) Contour map of bottom water
temperature (‘C) on September 2017 and estimated migration route for marbled flounder.
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Observation periods of bottom water temperature were September 4—7, 2017.
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Fig. 5 Relationship between bottom water temperature and density of the juveniles.
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Fig. 6 Relationship between biomass of benthos and density of the juveniles (a: April, b: May, c: June).
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