& KEWF - LEHE #RYU R~

FRA Japan Fisheries Research and Education Agency Institutional Repository

T FEKMIZEB U A TEIRBIZB 1T 5
BDNEDHEE

E:&: Japanese

HARE

~FH: 2025-03-21

F—7— R (Ja): BKME; W, 4 A+ T, EES
F—7— K (En):

e E: RIR, EA, &8, EA

X—=ILT7 KL R:

Firi&:
https://fra.repo.nii.ac.jp/records/2013930




JK#EL%  Fisheries Engineering
Vol. 61 No.3, pp.1~6, 2025

® N

TR OEKRMEICHEH L7zA A F TEIRGIZE T 2 RED TROHEE

e

LR

= S S I

Estimation of the Lower Limit of Grain Size in the Aestivation Site
of Japanese Sand Lance Ammodytes japonicus (DUNCKER &
MOHR) in Respect of the Water Permeability of Sediments

Naoto Kajmara® * and Masanori T AKAHASHI

Abstract

Using the effective diameter D20 used in Creager’s formula, which is most used to calculate hydraulic conductivity,
we evaluated the lower limit of particle size in aestivation sites of Japanese sand lance Ammodytes japonicus (DUNCKER
& MOHR). We investigated the relationship between the number of Japanese sand lance collected in their aestivation sites
and the effective diameter D20 of the bottom sediment. As a result, the number of Japanese sand lance in the sites where
the effective diameter D20 is 0.2 mm or less, where the water permeability drops sharply, was significantly reduced. This
suggests that the grain size (pore size) must be large enough to ensure breathing during aestivation as a condition for the
establishment of aestivation of in the Japanese sand lance. It was also shown that effective diameter D20 of 0.2 mm or
greater, where the aestivation sites of Japanese sand lance are established, generally corresponds to 0.3—4 mm or greater in
D50 (median diameter). which are the most used indicators of the grain size distribution of the bottom sediment.
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Figure 1. Sampling locations for Japanese sand lance and

bottom sediment in the Seto Inland Sea.

Photo 1. Fishing gear for collecting of Japanese sand
lance.
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Figure 2. Relationship between effective diameter D20 of
bottom sediment and the numbers of Japanese
sand lance (Average for age 0) collected
(square root transformation). Dashed line:
D20=0.2 mm.
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Figure 3. Relationship between effective diameter D50 of
bottom sediment and the numbers of Japanese
sand lance (Average for age 0) collected
(square root transformation). Dashed line:
D50=0.3 mm.
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Figure 4. Relationship between effective diameter D20 of

bottom sediment and the numbers of Japanese
sand lance (Average for age 1 and above) col-
lected (square root transformation). Dashed
line: D20 =0.2 mm.
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Figure 5. Relationship between effective diameter D50 of
bottom sediment and the numbers of Japanese
sand lance (Average for age 1 and above)
collected (square root transformation). Dashed
line: D50 =0.3 mm.
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Figure 6. Relationship between the effective diameter
of the bottom sediment (D20) and the median
diameter (D50). The symbols in the figure are
as follows. @ : Stations where Japanese sand
lance were collected (Age 0). O : Stations where
no Japanese sand lance were collected (Age 0).
Dashed line: D20 =0.2 mm, D50 = 0.5 mm.
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Figure 7. Relationship between the effective diameter
of the bottom sediment (D20) and the median
diameter (D50). The symbols in the figure are
as follows. @ : Stations where Japanese sand
lance were collected (Age 1 and above). O :
Stations where no Japanese sand lance were
collected (Age 1 and above). Dashed line:
D20=0.2 mm, D50=0.5 mm.
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Figure 8. Ratios of stations surveyed for each D20
effective diameter. The symbols in the figure
are as follows. Ml : Stations where Japanese
sand lance were collected. []: Stations where
no Japanese sand lance were collected. Dotted
line: D20 =0.2 mm.
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Figure 9. Ratios of stations surveyed for each D50.
The symbols in the figure are as follows. l :
Stations where Japanese sand lance were
collected. [ ] : Stations where no Japanese sand
lance were collected. Dotted line: D50 =0.5 mm.
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