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Box-model Simulation for the Migration of Juvenile Shirauo
(Salangichthys microdon) from the Main Stream
to the Oxbow Lake in the Ishikari River

. Tl
Motohito Y AMAGUCHI

. 2
and Takashi Fujioka

Numerical simulation was conducted to confirm two types of immigration mechanisms of juvenile Shirauo
Salangichthys microdon to the oxbow lake through the Shibi Canal in the Ishikari River system. These mechanisms
were consisted of three swimming behaviors of fish based on our survey in July 1995, 1996 and 1997. These behaviors,
(1) coming near the bank during ebb tide, (2) moving away from the bank during flood tide and (3) staying around the
mouth of the canal in the main stream of Ishikari River during ebb tide, were taken into the numerical simulation. Other
passive movements of fish were dependent on water circulation. Through the calculation, some characteristics shown in
the field survey were reproduced appropriately. It was suggested that staying around the mouth of the canal in the main
stream of [shikari River during ebb tide was more efficient to move to the oxbow lake.
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Figure 1. Location and structure of Shibi Canal.
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Figure 2. Grid of box-model in the right half of the Shibi

Canal. MS and OL are names of boxes bordering on main
stream of Ishikari River and the oxbow lake, respectively.
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Table 1. Data used for box models.
Box No. Size Sc SIL C
VI Length Width Depth

or hame (m) (M (m) (m) (m) (m)

10,30,40,--70 0.25 200 2.0 0.50 1.0 100 200

11,31,41,-71 0.44 200 2.0 0.75 1.5 150 300

12,32,42,~-72 0.64 200 20 1.00 2.0 200 400

13,33,43,-73 0.83 200 20 1.25 2.5 250 500

14,34,44,---74 1.02 200 2.0 1.50 3.0 300 600

15,35,45,--75 1.22 200 20 1.75 3.5 350 700

16,36,46,--76 1.41 200 2.0 2.00 40 400 800

17,37,47,--77 1.60 200 2.0 2.25 4.5 450 800

18,38,48,--78 1.80 200 2.0 2.50 5.0 500 1,000

19,39,49,-79 1.89 200 20 275 5.5 550 1,100
20 0.91 200 2.0 2.00 4.0 400 800
21 0.86 200 2.0 2.00 4,0 400 800
22 1.00 200 20 200 4.0 400 800
23 1.04 200 2.0 2.00 4.0 400 800
24 1.08 200 2.0 2.00 40 400 800
25 1.13 200 2.0 2.00 40 400 800
26 117 200 2.0 2.00 4.0 400 800
27 1.22 200 2.0 2.00 4.0 400 800
28 1.26 200 2.0 2.00 40 400 800
29 1.30 200 2.0 2.00 40 400 800
MS - - - - - 132,000
OL - - - - 10,000

Vr : Velocity ratio to Vc

Sc : Cross sectional area

S'1 : Longitudinal area

( : Capacity
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Figure 3. Observed current velocity (}0,) at Shibi Canal.
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Figure 5. Integrated number of fish moved from Box,, to the
oxbow lake (X10°) when y=38=1. & and f8 are swimming
speeds (m-2min~ 'y of fish to the bank and from the bank, re-
spectively. y and § indicate moving strength of fish from
Box, to the main stream and from Box,, to the oxbow lake,
respectively.
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Figure 6. Integrated number of fish moved from Box, to the
main stream (X 10%) when @=0.08 and =0.10. Dotted area
satisfies condition i) and ii). ¢ and J are swimming speeds
(m-2min~") of fish to the bank and from the bank, respec-
tively. ¥ and & indicate moving strength of fish from Box, to
the main stream and from Box,, to the oxbow lake, respec-
tively.
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Figure 7. Integrated number of fish moved from Box,, to the
oxbow lake (X 10% when =0.08 and $=0.10. Dotted arca
satisfies condition 1) and ii). & and  are swimming speeds
(m-2min~") of fish to the bank and from the bank, respec-
tively. y and § indicate moving strength of fish from Box,, to
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Figure 8. Ratio of integrated number of fish moved from Box,,,
to the oxbow lake and Box,, to the main stream when
a=0.08 and $=0.10. Dotted area satisfies condition i) and
ii). o and f3 are swimming speeds (m-2min™") of fish to the
bank and from the bank, respectively. ¥ and § indicate mov-
ing strength of fish from Box,, to the main stream and from

Box,), to the oxbow lake, respectively.
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Figure 9. Results of simulation during 3-4 July in 1996. A: Ob-
served current velocity. B: Number of fish caught near the
bank by nets faced to both directions. C: Density near the
bank. D: Number of fish caught by nets lined horizontally.
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