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FACBTEFANFLEL, TV VIITIEF<XHE
% (Barthem et al. 1991), RILR A E)IITIXF a ¥
¥ A HAFE (Wei et al. 1997; Ruban 1997) 22w T
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T, EEELH BB HT 5 EERALTEH
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TLBRVHEREENT VD (Gehrke et al. 2002),
HETRAEEIC BT B8 ¥ 4 R RE LB 25
BHEBRESNTBY, #TF7 <R (Oncorhynchus
gorbuscha) ¥ 27 F< A (0. masou) ZDHEEH,SD
W EBA (THIZH 1993), %27 77 AGA (Y= X)
RIS A (Tribolodon ezoe). 77" A (Tribolodon
hakonensis) & Vo 72| NEFH OBERA (HEIZ
7 1995) Dt A v F¥ a7 h TV H (Cottus han-
giongensis) . T NF T T H (Cottus amblystomopsis) «
v % T (Chaenogobius urotaenia) %0 EL M DT H
E#EA (FHIED 1993) oW T oM EAEI#
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5 ZREI A OHE (Barthem ef al. 1991) <,
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(Beamish & Northcote 1989; Nehlsen et al. 1991;
Winston et al. 1991; Luttrell et al. 1999) TH 5, &
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Bzl D, Fu LiEoOE BRI, By o8
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EHREEENTWVE (Morita & Yamamoto 2002;
Morita & Yokota 2002), #DMOEEE L T3,
REEDEH (Wei et al. 1997; Schaller et al. 1999)
AWE B EAL (Nakano et al. 1990; LA 1% 2 1992;
Morita et al. 2000; T HIT4 2002), FHEFLEHEAL
(Morita & Suzuki 1999) . BIZHEHE (Luskova et al.
1997; Nielsen et al. 1997; Laroche et al. 1999; Matsu-
bara et al. 2001; Morita & Yamamoto 2001; Yamamoto
etal. 2004), BEHEOLIL OKF 1963; KEF i3 »
1964ab; K % - % 8 1964; Zhong & Power 1996;
Gehrke et al. 1999; Joy & Death 2001; Gehrke et al.
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Table 1. General characteristics of the seventeen study reaches of the A River Basin.

Stream : Oxbow lake
Variable 1st order 2nd order 3rd order 4th order Drainage connected Non- d
1st1 2nd1 2nd2 2nd3 3rdl 3rd2 4thl 4th2 4th3 4th4 4th5 DR COLl COL2 COL3 NOL1 NOL2
Distance from the sea (m) 8967 10615 7750 5717 16870 1792 10550 6767 5350 3042 483 1942 5650 4608 2733 6542 3650
Bed slope (%) <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 0.07 0.05 0.04 0.03 - - - - - -
Stream reach type® Be Aa-Bb Bc Be Bc, Bb Be Be Be Bc Be Be Bc, Bb Be - - - -
Wetted width (m) 48 29 6.5 8.5 6.4 16.8 11 345 40 69.5 125 1.4 19 24.5 275 16.1 32
Maximum depth (cm) 140 48 158 40 107 350 220 250 260 330 230 63 195 93 195 90 290
Current velocity (m/sec) 0.076 0.508 0.142 0.096 0.098 0.225 0.371 0.432 0.306 0.106 0.179 0.176 0.035 0.144 0 0.16 0
Vegetative cover (%) 88.9 88.3 52.8 33.14 87.5 34.71 443 3231 26.16 29.23 13.94 86.1 30.09 28.76 16.63 36.54 17.03
Riparian forest® W, As W, A - - W,AF - w W, A W, A - - - W, A - - - -
Bank vegetation® S, Sc RC, S S,RC, RC,S, N S,Rg;, H RC,S RgC Rg,B,K Rg, S,B Rg, S S,RC Rg, S,B, Rg,RC, Rg, B Rg, B, RgB,
GK Mu, Ir, Br GK Br, Sb, S, GK GK,C
Dominant substrate Cray, Gravel, Silt, Silt, Gravel, Sand, Cray, Sand, Sand, Silt, Silt, Cray, Cray, Silt, Cray, Silt, Sand,
Sand Cray Sand Sand Cray Silt Silt Silt Gravel Cray Sand Gravel Silt Sand Silt Cray Gravel
Water quality
transparency (cm) >30 >30 >30 >30 >30 >30 >30 >30 >30 >30 >30 >30 >30 >30 14 15 >30
pH 5.6 6.2 6 6 6.9 6.8 6.8 6.9 7.1 6.9 73 6.2 6.4 6.3 6.7 6.9 6.4
BOD (mg/l) 1 1.5 1.3 1.1 1.2 0.7 0.6 0.5 0.5 0.5 0.6 1.3 22 1 1.1 4.8 1.3
COD (mg/l) 43 14 71 110 8.8 22 29 29 17 27 20 36 46 57 29 69 58
SS (mg/l) 3 3 5 11 5 8 9 1 4 11 10 10 2 5 19 18 10
DO (mg/h 3.7 59 4.9 32 9 8.7 6.8 8.1 84 8 79 59 28 3.5 8.8 78 35
T-N (mg/h) 1.9 1 14 22 0.63 0.89 0.84 0.93 0.52 0.57 0.66 i4 1.3 1.4 0.7 29 14
T-P (mg/l) 0.064 0.083 0.057 0.22 0.053 0.076 0.052 0.057 0.067 0.043 0.057 0.11 0.22 0.2 0.13 1.8 0.096
EC (mS/m) 12 10 8.3 9.5 11 9.9 8.5 8.8 11 29 1600 11 14 12 74 24 7.2
“Kani (1944)

*Dominant species of vegetation; F=Fir (Abies sachalinensis ), A=Alder (4lnus hirsuta), As=Ash (Fraxinus dshurica var. japonica), W=Willow (Salix sp.), H=Horsetail (Equisetum arvense), K=Knotweed
(Persicaria thunbergii ), GK=Giant knotweed (Reynoutria sachalinensis ), Mu=Mugwort (Artemisia montana), RC=Reed Canary grass (Phalaris arundinacea), Rg=Reed grass (Phragmites australis ), B=Bamboo
(Sasa senanensis ), Ir=Indian rice (Zizania latifolia), Sc=Skunk cabbage (Lysichiton camtschatcense), Br=Bur reed (Sparganium erectum ssp. stoloniferum ), Sb=Softstem bulrush (Scirpus tabernaemontani ), S=Sedge
(Carex sp.), C=Cowbane (Cicuta virosa).
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Fig.1. Classification of life stages of Sakahalin tai-
men. Dotted line: life stages in this study,":
Kawamura (1989), **: estimated life stages from
frequency histogram and Yamashiro (1965, 1978).
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Table 2. Captured number of Sakhalin taimen of each life stage among study sites.

Adult Young _Juvenile Fry Total

Stream 1% order 1stl 1 3 4
2" order 2nd1 2 1 3
2nd2 2 2
2nd3 7 1 8
3" order 3rdl 2 3 4 18 27
3rd2 7 7
4% order 4tht 1 1
4th2 3 1 1 5
4th3 3 1 4
4th4 2 1 3
4th5 3 3
Drainage DR 3 5 8
Oxbow lake Connected CoL1 2 2
COoL2 0
COL3 0
Non-connected NOLI1 0
NOL2 0
Total 15 11 20 31 77
13
O
N e
5 o ‘@ Adult
m , ® Young
Tg 4 - ' & Juvenile'
B :
5 OFry
% 3 L é T
S
&
2 | e ¢
®
1F ® ® o
o ®
o
st 2nd 3rd 4th
order order order order DR COL NoL
Stream Oxbow
lake

3. REMIATTLDA Ny OFHEDH

Fig.3. The abundance (meam number of individuals) of Sakhalin taimen found in each stream
type. Individuals=Mean of cumulative sum of four seasons for each site; DR=drainage;
COL=connected oxbow lake; NOL=Non-connected oxbow lake
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b0, FOMOREHTIZ 1 FORZICEE o7, £
7o, COLli2nd2TRBERLUANORERREIIBE SN
drol (F2), AT 3IKRKEDOIdI L 2 KK
D2d3IC BN TCIFII b VEBIBRE SN, BF
IZIIARF D4thl, 2. 4 OMICHEKEED DR THAEE
PRER S Nz, BAUIIEREPKRE 221K G &
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BIBafR

Table 3. Spearman’s rank correlation coefficients be-
tween average total length and captured number of
Sakhalin taimen and habitat variables for each
sampling site in the A River Basin.

habitat variable Total length Captured number

n=11 n=15
Distance from the sea (m)  0.28(0.373) 0.05(0.845)
Wetted width (m) 0.18(0.565)  -0.34(0.207)
Maximum depth (cm) -0.10(0.752)  -0.06(0.829)
Current velocity (m/sec) 0.46(0.143) 0.26(0.339)
Vegetative cover (%) -0.09(0.774) 0.37(0.165)
Water quality
pH 0.20(0.530) 0.10(0.720)
BOD (mg) 0.03(0.930) 0.07(0.803)
COD (mg) -0.30(0.349) ~0.25(0.356)
SS (mg) -0.41(0.198) 0.24(0.377)
DO (mg) -0.23(0.462) 0.32(0.225)
T-N (mg) -0.16(0.614) -0.07(0.780)
T-P (mg) -0.22(0.486) -0.25(0.351)
EC (mS) 0.00(1.000) -0.52(0.051)

P-value are indicated in the parenthesis.
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Summary

The objectives of this study were to clarify distribution patterns of Sakhalin taimen in a low-gradient meandering
river (mainly mid- and downstream) and to develop effective conservation strategies based on the life history traits
of taimen. The results suggested that all life stages of taimen were widely distributed throughout river systems,
and adult Sakhalin taimen migrated between the fourth order stream in the mid- and downstream areas {their
habitat except during the spawning season) and the upstream reaches (their spawning area). Newly emerged tai-
men fry from the spawning bed in early summer showed two different patterns of distribution. One of the two pat-
terns was “resident” that remain at the spawning area, and the other was “downstream migrator” that move to
downstream and/or even estuary from the spawning tributaries. In order to guide river management for conserva-
tion of Sakhalin taimen, it is necessary to evaluate the effects of dam construction on the migration route and the
habitat quality of taimen throughout the drainage system. Moreover, [ insisted that the adaptive management shar-
ing disclosed information on conservation of taimen among government employee, NGO, scientists and local re-

sidents should be introduced.



