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SWIMMING BEHAVIOR OF ISOLATED AYU IN RUNNING WATER

1 2 3 3
Kouki ONITSUKA, Juichiro AKIYAMA, Hikaru TAKEUCHI and Atsushi ONO

1 () 804-8550 11
2 Ph.D.

Swimming behavior of isolated fish in static water has been investigated. However, swimming
behavior of isolated fish in running water has not been investigated. In this study, the swimming behavior
of isolated ayu in the running water was recorded with a digital video camera with changing the velocity.
It was found that the swimming speed in the streamwise direction increases with an increase of the flow
velocity. In contrast, the swimming speed in the spanwise direction is constant, irrespective of the flow
velocity. The turning angle of swimming trajectory decreases with an increase of the flow velocity.
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Partridge & Pitcher? 2 1
1 3
@
@) €) Sakamoto et al. @ 2
100s
Partridge & Pitcher? B 2
14),15) 1
3 2-4) 2
5
0.3m/s 9 9
1 2 16)17) 19
7
9 19)
9 2 Boid
21) 2)

2)

10)

Sannomiya & Matsuda™

- 13009 -



-1

caerame | co| c1 | c3 | cs [ cwo
BL 70
(mm)
h
004
(m)
Um 0 | 007 | 021 | 035 070
(m's)
Un/BL 10| 1] 3|5 |10
15
x, 0m<z<0.07m | top-view |

vl wea| [ MemSemensston] |
oW, | | S

| initial position of fish |

(walaeal § | '

|

0.73m<z<0.80m < 1.45m ,
j, flow, , [sdeview ]| §
Y=, 0.04m g

X" A
2.40m .

) (C10)
-1 24m B =0.8m 0.2m
X X y
z
B, =70mm (Plecoglossus altivelis
altivelis) -1
h 004m 0 10 5
C10 B, 10
2m (z/B=05)
0.25m 1
1440x 1080 30Hz

3branch

-3
100 500
w 1 2
(branch) (node)
-2 (C10
Lg 0 -3
0
LG X I-Gx
Lo, 3
L X Ly
z L, 3
Vg X
VGx Z VGZ
\Y
X V, z V,
X 2z 10 7
70 3
3 0.05s 25.6s
25.6s
X z
U w
@
W 1 2
2branch
1
1
1
(universd areq) (wall ared)

- 1310 -



0.6 — — . — -
Plecoglossus altivelis altivelis 06 Plecoglossus altivelis altivelis
n — n _
— B, =0.07m — B_=0.07m
Nio U, /B=0(Us) o U,/B=0(Us)
0.4{O U, /B=1Ws) [ 0.41 o U,/B=1(s)
A U, /B=3Us) A U, /B=3@s)
U, /B=5(Us) U, /B=5(s)
X U, /B=10( B=
0.2 . 10(: s) 02 X U, IB=10(Us)
Olzsaaaaamiad O o R R
-30 -20 -10 0 10 20 |Lg}/B. 30
@ X ® z
06 — 8 e Al
Plecoglossus altivelis altivelis Plecoglossus altivelis altivelis
n B =007m B, =007m
N o U, /B-0Ws) 6 o iy /B,
0.49% o U,/B=1(@Us) v (/B
‘ 4 U,/B=3(Us) N io/B -186+001%0, /B, & L |/E
U, /B=5@s) Bl v
X U, /B=10(s) 2 o

o]
A A.Z
%VTV 1

7
ol Pt s Lo /B =-0.63+0.28U,,/B_
0 10 20 L,/B, 30 “0 1 3 5 U./B.UY 10
© @
-4
@ = <)l ([
7 R i NP L
-4 (©) X lex 2 o)) (m){&}z} L) [B\_ ]’“ ‘% 2
|LGz| Le tlled/BL)= [LGZJ le_ ¢ @
B, | =22
B,
T 1Ty
-4(a X L,
@ Gx 5 [
-4
@ 40 e
—\2
[%%] -4()
— 1 B B,
f(Lex/BL) = g . 52 @ . 1 vt _
T fe o gyt o
B, B
2 r(2)= IO e*x*Ldx @)
U, /B, Ley/BL =0
‘4(3) X LGx
Lox/BL 4d) % Lo /B, 2
-4(b) z L] el BL Ls /B,
||/ BL =0 Co/BL [l /Bl Lo/BL U, /B
-4(b O
®) X Lex/ BL
4

- 1311 -



Plecoglossus altivelis altivelis Plecoglossus altivelis altivelis Plecoglossus altivelis altivelis
n — n =
— B =0.07m L B_=0.07m
o U, /B=o(s) N o U,/B=o(us) 6
0.4{0 U, /B=1(s) 0.4 o U./B=10s) (/B =157+0.29U /B,
A U, IB=3@s) A U_/B=3Us) 4 .
_ — B, =0.07m
U, /B=5(s) UMIﬁgsisz , orIB,
XU, /B= | X U, /B=10(Us (o o -
02| V/Bo100S) 02 v LB
v v a |L|/BL
07 Y
R A VLV . o o) L/BL =-061+064U,/B,
30 -20 -10 0 10 LX/BT_ 30 0 10 20 L/BT_ 30 0 1 3 5 U,/B (/s 10
@ X ) ©
-5
06 — 06
n Plecoglossus altivelis altivelis Plecoglossus altivelis altivelis
N B_=007m n B =007m
o UMIE:O(:US) o U.IB=o(s)
0.4{0 Umlizl(ljs) 04 O U,/ B=1(s)
A UM/E:3(JJS) o U (B ols)
U”lﬁfsah) U, /B=5(Us)
02 X U, IB=10(Us) 02 % X U, IBZ10(s)
s SO i ol 5
30 20 10 0 10V, /B 30 0 10 20 NeJ/B. 30
@ x b z
0.6 20
Plecoglossus altivelis altivelis Plecoglossus altivelis altivelis
nj B, =0.07m B, =0.07m
N o U,/B=0(Us) 15 0 Vg /Bl
0.4 o u,/B1s) Vg/B =572+020,, /B, " Vol B
A U, /B=3@Us) 10 N
U, /B=5(Us) o ° C
X U, /B=10@s) 59" o Y
v
v
A A A
o °. _— 1 _
Y Ve /B =112+0450,, /B,
et = Ned|/ B =081-0014U,,,/B_
20 vy /B, 30 0 1 3 5 u,/B (s 10
@
-6
‘LGZ /B_L X
-5(b) L
e @ Ll L
L
-4(b z
®) ] ©)
5@ () x L, L (e
B, Lx
z -5(¢) x L,/B. z
L, z Le, |L,|/ B, L/B, L, /B,
L|/B.  L/B_ Un/BL
-5(a) X L, z m
z
(l) LGx Lx ~ P
L,|/B,

- 1312 -



®

BL

20

06 Plecoglossus altivelis altivelis 06 Plecoglossus altivelis altivelis
n B, =007m N B_=0.07m
N|o um/;afzo(ﬂs) N |©oU,/B=0(s)
04{ou, /B=1(Us) 04 ou,/B=1@s)
A U, /B=3@Us) AU, IB=3Us)
U, /B=5(s) U, /B=5s)

0.2

/B=10(Us

)

XU, /B=10(Us)

Plecoglossus altivelis

o

o U,/B=1(Us)
A U, /B=3Us)

altivelis
B, =0.07m
U, /B=0(Us)

U, /B=5(s)
U, /B=10(s)

0 30 60
@
-8
X
L./B, L/B,

-6(@) () «x Vix
[\/GZ| VG
-6(a) X Vix

©
Vex ! BL
X
-6(b) z
I\/GZ|/ B_L
-6(b)
[\/GZ|/ BL
-6(c) Ve

90 120 |6|(deg.) 180

Ve

2

©)

15

10

5%

Plecoglosaus altivelis altivelis

V/B_ =557+1.03U,,/B,

B, =0.07m
oVI/B_
vV, /B

V, /B, =364+1.120, /B, & Vi|/BL
A A
OV
" V.|/BL = 081-0014U,, /B,
20vie, 0 o 1 3 5 U/BE9 10
©
70 — —
Plecoglossus altivelis altivelis
600 B, =0.07m
o o]
50
40
30
‘é‘ =51.8-2.94U,,/B,
20 —
01 3 5 UBs 10
®
-6(c)
Ve
VGx
-6(d) x Voo /B, 2
Ne.|/ B Vg /B,
VAGX/B_L NGZ/B_L VG/B_L Um/B_L
rVGz /B, Ve /Bl
Vs /B,
®
-7@ (b) X Vy
B
-7(a) X V,
@
-7(a)
V, /B,
-7(b) \
©)
-7(b) \%
-6(c)

- 1313 -



-7(c) X V,/B_ 2z
V,|/ B V /B,
V, /B ’\71/3_L V/B, U, /B,
V| /B VB VIB
U,/B_ 10 V, /B, ViB, 15
10
z)
©
-8(a) 6]
9
ol
-8(b) ] @
U, /B,
‘é
-7

@

@)

©)

1) Patridge B.L. and Atcher, T.J: The snsory beds of fish schools Journal
of Comparative Physidlogy, VVal.135, pp.315-325, 1980.
2

51 12 pplo2-1926 1985

3
51 2 pplo77-1982 1965
4
50
8  ppl2ro1287 1993
9
53 8 ppl307-1312 1%,
6)
50 3 ppd73l7T9 1993
7)
38 ppl319 200L
8
va.27
Pp793.798 1999,
9
11 ppdsoded 2006,
10)
19 7 pp704707 1980

11) Saomiya N. and Maudg K.: A mathemeticd modd of fish beraviarina
water tank, IEEE Trans S5 Manand Qybernetics Va4, ppl157-162, 1984,
12) Skamoto, W., Aok, |. and Kurdki, T.: Sudiesof the schoadling behavior
of fishH, gpedtrd andlyses of interaction betwean two individuds of fishin
locomation, Bull. Jap. Sodely of . Fish, Vd .41, No9, pp945-952, 1975.
13

No.763/1-63
pp55-66 2004
14)
2 pp.119%-
1200 2008.
15 2
5 ppl219124 200
16)
46 pPplIBNuxB 202
17
No.78211-70 pp8l-91 2005
B
51 ppl2r31278 2007
19
48  ppls9r-1602 2004
20 Boid
49  pplarr-
1482 2005

21) Reyndds CW.: Hocks herds and schods A diributed behaviord
modd, Computer Graphics Val.21, No4, pp.25-34, 1987.
2)
3
53  ppl2491254 2009
z)

51  ppl2851290 2007.
2009.9.30

- 1314 -



	header1309: 水工学論文集,第54巻,2010年2月
	NextPage1309: - 1309 -
	NextPage1310: - 1310 -
	NextPage1311: - 1311 -
	NextPage1312: - 1312 -
	NextPage1313: - 1313 -
	NextPage1314: - 1314 -


