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Up-migrated Time of Varicorhinus Barbatulus and
Acrossocheilus Formosanus in Modified
Boat-passage Fishways
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ABSTRACT

This paper provides analysis methods for evaluating the time of 50% up-migrated
fish. Some experiments were done for the up-migrated fishes including Varicorhinus
barbatulus, Acrossocheilus paradoxus, time duration was 24 hours. The slope of tested
fishway (modified boat-passage fishway / modified Larinier fishway) was 1/10, width
was 1.0m, length was 12.0m, discharge was 0.032 cms. Transform the cumul ative percent
of up-migrated fish to the value of Probit, then compute the time of cumulative 50%
up-migrated fish Tsy . Asto the experiments, the Txq of the Varicorhinus barbatulus fish
was 0.92 hours and the Acrossocheilus paradoxus fish was 1.11 hours. The average speed
of the up-migration of the Varicorhinus barbatulus fish was faster than the
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Acrossocheilus paradoxus fish.

Keywords: Varicorhinus barbatulus, Acrossocheilus paradoxus, Probit, Modified

boat-passage fishway, Time of cumulative 50% up-migrated fish.
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Mg BAUAEE ) RUBIRRREBIA Larinier
IC (1984) Zpt@A foEtd RS - FEESE
M s sE RSO D 24 ( dented space) » {lHCAE
Db e 3 BTl - (EHAE R LIRS
Il E a0 Akigawariver (Kohchi prefecture),
Naganogawarriver (Fukuoka prefecture), Ohtagawa
river (Hiroshima prefecture), and Samukawa-river
(Kanagawa prefecture)s:  (Nakamura, 2002) -
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TraERTE . BRSO EGET R &
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m/sec el RALA @ fGE - GG AT
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22 DITER
KT E R i R AR o A B RE
A7 (normal distribution) - [KHH 2R FIHE 4>
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1
(k&% & 10.78+1.86 cm ~ ¢ & 1.75+0.36 cm ~
1.70£0.26 cm ~ #% & 11.20+3.70g » 91.7.17)

OEERRENRAMBINRENRIE DHEHEHRIER S

B F 12707409 ; R85 &k 9.88£0.95 cm~ 4 5

I M FHEMEH  FBC  KEC # E (ntu) % 2.(mg/l) B B (LUX)
15:00 18 29 28 65.9 6.5 11850
16:00 36 24 23 124.7 74 9090
17:00 45 25 22.7 59.2 71 3370
20:00 45 24 22 236 7.3 0
01:00 45 22 21 711 7.2 0
14:00 45 24 23 65 6.8 12010
+2 GEEEATNRIMBENRENRE LIRS RRIER S

(k&% &k 11.31+1.32 cm~ 8 & 1.92+0.35 cm ~
0.75+0.18 cm ~ %% ¥ 2.57+0.85g » 91.9.26)

B EF 1440+6.749; R &8 &k 6.21+0.69 cm~ # 5

B M FHREMEE  HRBC  KBC B (ntu) EA(%) B BA(LUX)
15:00 22 27 24 232 86.5 35300
16:00 33 265 237 245 87.4 12000
17:00 36 25 22.9 24.9 1311 8140
20:00 38 22 225 20.6 79.8 0
01:00 0 215 22 16.7 83.2 0
14:00 40 285 25.4 235 87.1 36400
=3 ﬁf@ﬁﬁéﬁzraﬁﬁmmﬁﬁ@ ENRE L ESERRERT

(E# &% & 11.05+1.77 cm ~
0.74+0.11cm ~ 72 & 2.71+0.82g » 91 9.27)

5 216+1.81 cm~ # F 13.88+6.97g ; A& 8 &k 6.21+0.66 cm ~ 4

i FMEmER  REC K8 °C 8 & (ntu) B A(%) B B (LUX)
15:00 26 275 24.1 23.4 85.3 34400
16:00 29 26.4 235 24.9 87.2 32600
17:00 34 25 237 26.5 90.1 8530
20:00 37 225 235 19.8 100 0
01:00 42 22.1 22 18.9 83.2 0
14:00 42 29.1 25.8 23.9 87.3 36400
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TR » PRI MESE] 500 _EiisE » AT

SEAEERE RS R - I I HE SRR 2 g o
= ¥R TR
UG s AR f G f Tt 15

3?@%5@%%@91&7%175\QHZBEI\Q
A2 H~11 711 H ~ 11 A 12 A - 2

BRI _E AR BOR S K B BRGEN T - 73
FhaR1,2,3,48 50

5 % 55 2 18 i A R R W EE 1 (%) DL
Probit Bz - FrfS Probit {H5124 6 - {KHE
Fer 2 TR BRA RS ST VRl - R AR R A s
MU HfE(Log T) » HEFEIRES Probit {i » Pk
Probit fEf% 5.0 KIS EMRFRIAERT > HEEE
AR 7z Tt IR Teo o 227155 1.30 ~
1.20~0.79~ 0.68 £ 0.64 hr » ¥ 0.92 hr -
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OEERRENRAMBINRENRIE DHEHEHRIER S

(L3 &% &k 11.53£1.96 cm ~ 52 % 1.94+0.48 cm ~ §8 ¥ 16.30+9.460 ; £ # &% & 11.11+0.88 cm ~ # 5

1.92+0.14cm ~ #8 & 14.22+4.28g » 91.11.11)

I M FHLERAEEK  £EBC K8 °C BEMU)  EA(mgl) B B (LUX)
15:00 37 21.2 19 12.1 7.1 11350
16:00 38 20 18.7 9.8 8.9 10130
17:00 39 19 18 9.6 9.1 8012
20:00 39 18.1 19 9.7 8.7 0
01:00 39 18 19.1 10.2 6.8 0
14:00 41 28 23 15.8 7.2 62500
#*5 OEEERTIRIMBEINRENRE DPRESHRRERT

(¥ efk 11.48+1.85 cm~ 8 % 1.94+0.46 cm ~ 4 ¥ 16.12+8.94g ; £ #1 & 5% & 10.13+0.85 cm~ £ 3

1.73+0.10cm ~ #4 & 10.00+1.15g » 91.11.12)

B R EMAEK £.8°C Kig°C FAMY)  FEARmgl) B RBRAE(LUX)
15:00 39 26 22.8 12.4 6.7 11400
16:00 39 255 22 9 7.9 10260
17:00 39 25 21.6 9.4 8.3 8130
20:00 40 24.1 21 136 6.9 0
01:00 40 23 205 8.7 75 0
14:00 46 27.5 22.7 10.2 8.7 60180
&6 OBEERSHIERHIE DIRLLEIEEIER Probit {&
Time duration (hr) 91.7.17 91.9.26 91.9.27 91.11.11 91.11.12
1 464 4.85 5.05 5.64 5.77
2 5.58 5.41 5.2 5.71 5.77
3 6.28 5.58 5.47 5.77 5.77
6 6.28 5.71 5.64 5.77 5.84
11 6.28 5.71 5.99 5.77 5.84
24 6.28 5.84 5.99 5.92 6.41

1642 1> Fiffig R 10.78£1.86 cm > Kififh
B 0.88+0.95 cm: (52 2 i s 11.31+1.32
cm s KA E 6.2140.69 cm : {E£ 30 Fififa
B 11.05+1.77 cm » A3l B8 E 6.21+0.66 cm ¢
63 4> iR 11.53+1.96 cm > Rififa i R
11.11+0.88 cm : {£3% 5> FififalifE 11.48£1.85
cm - RifFAIER 10.13+0.85 cm o #E [ifigiR
FRIRSR - B WIS AR R IIE R

(11.23cm) BHAAAR Fifif (8.71em) o

32 BEAE
LIE#n BHE TR - AR ST T

Bg > BRI B A GERR A RS OL - 7 H 17
H~9H26H -9H27H-11H11H 11 A
12 #8185 - RO sk R IR 00 2R B A 3%
70 o3RRG E R i s R R AT RS
FURER -~ #Em - EEVIR 8-

e e A AR EWIEEB1 (%) LL Probit
BEEmERA - F{SHY Probit fEYfYZ 9 (K5 6
B S GRABRITIAE R AT (EIE] - R A A s A Iy
B (Log T ) - #EHEAERS Probit i » FH#kHY Probit
fif 5.0 If A RHEAS FEAY IR EIAERS - ERRERN S i
o Tt L] Tooo 35S 1.69~1.31-1.18 ~
0.71 82 0.66 hr » R 1.11hr » FIEFFAHESE
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x7 SEROBERSHARTIRUMBENRENRIGELWES - (N=50)

B P 91.7.17 91.9.26 91.9.27 91.11.11 91.11.12
15:00 16 23 18 35 38
16:00 28 28 20 37 40
17:00 40 28 23 39 40
20:00 40 28 23 40 40
01:00 40 28 31 40 40
14:00 40 30 31 43 43

&8 GEOEN PRI DPRCERESESR

. g & iR
&k om B&Hom BEg B&kom #&cm BEg
91.7.17 7.5841.43 1.3740.19 6.3542.07 6.9542.36 1414017 6.7042.41
91.9.26 9.174.75 1.7540.39 10.2749.65 6.2140.67  0.7840.18  2.6840.94
91.9.27 9.0141.35 1.7240.38 8.6643.38 6.1840.66  0.7340.12  2.5640.81
91.11.11 8.3841.18 1.5240.32 6.9143.14 7.8940.61 1344024  5504.35
91.11.12 8.4341.14 0.5040.32 6.8643.03 7.8340.62 1314023 5244137
* 9 OEBEOESSIREE DIBLAIMEEFER Probit {8
Time duration (hr) 91.7.17 91.9.26 91.9.27 91.11.11 91.11.12
1.00 453 49 464 552 571
2.00 5.15 5.15 475 5.64 5.84
3.00 5.84 5.15 49 5.77 5.84
6.00 5.84 5.15 49 5.84 5.84
11.00 5.84 5.15 531 5.84 5.84
24.00 5.84 5.25 5.31 6.08 6.08
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1632 8 1 » BEBGELE 5 Hilbahi i
R A5 7.5841.43cm ~ 9.1741.75cm ~ 9.01+
1.35cm ~ 8.3841.18cm ~ 8.4341.14cm > R il fa
HEEMRX A5 6.9542.36cm~ 6.2140.67cm~6.18
40.66cm ~ 7.8940.61cm ~ 7.8340.62cm o 5y i
() Eu s R R (8.51em) EARSR i

(7.0lcm) o

wINCEE )
1 MRIE 5 B AR f A 8 0 e R AL

B TSR » B AR 50% ]
IFHIRS 0.92hr » HE RS 1.11hr » 3572 Hhe
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