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Abstract

Influence of timber harvest on the sediment discharge was studied in the 4th order stream draining 1308 ha
watershcd area in southen Hokkaido Northern Japan The sediment was dividcd into two fractions through fiber
grass filter and fine mesh net sampler : fine sediment fraction (<0.4mm, FS including FPOM (Fine Particulate
Organic Matter) and coarse sediment fraction(>0.4mm, CS) including CPOM (Coarse Particulate organic Matter)
and MPOM(Medium Particulate Organic Matter) The mean FS and FPOM concentration in the timber harvested
stream(11% of tree cutting was 10 to 20 times higher than that of the unharvested stream  The FS concentration after
tree cutting was elevated four times higher than before The CS CPOM and MPOM concentration fluctuated
between0.1and1mg I* by temporal discharge conditions and significant difference between the timber harvested
site and the unharvested site was not recognized The CS fraction occupied a small ratio in the total sediment produc-
tion The FS production from headwater area didn' nt seriously affect the downstream water quality under normal
discharge conditions  However remarkable sediment discharge were observed up to the river mouth during large
discharge conditions  Sediment was primarily produced from the bare soil surface of logging roads The FS concen-
trations in the 1st order stream where the riparian zone was protected wer 1/3 to 1/60 lower than in the stream with
logging road These results indicate that the impact of timber harvesting on the water quality would be reduced by

improving setting of the logging roads and by protecting forest along stream.

(Naiman and Siebert
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Fig.1l. Location of the water sampling stations in Haraki River, southern Hokkaido



Tabl 1. General descriptions of the water sampling stations.

Stream Station  Catchment Forest and forest Percent of Percent of
order no. area(ha) practice afforestation  cutting area
1st l-a 4 Beech forest 0 0
2-a 3 Clear cutting in 1991 0 47
2-b 4 Remaining strip on 1991 0 100
2nd 1 32 Partially cut in 1987 4 23
(control site)
2 25 Partially cut in 1987 18 44
and repeated in 1991 (33% in 1987)
(11% in 1991)
3rd 3 377 Deciduous forest 25 3
(tributary) 4 460 dominant 21 3
3rd 5 220 Todo fir plantation 81 0
(main channel) 6 584 Partially cut 42 3
7 725 Down stream of cutting 35 4
area
4th 8 1,308 River mouth 28 3
Stl St2 30ha 2 Stl St2
1987 (23%) 50
St.2 1987 33%
1991 5.5ha
St2-a St2-b St.2-a 3ha 0.5km 20 1
2 1991 4 377m ha-!
4 St.2-b
2 20m 53%
154m ha-! St.1 1 (St.1-a) 2
St.3 St4 3
377ha 460ha 70% St3 4
1991 St5 3 , 81
St.6 584ha
1985 20ha St.7
725ha St.8 300m 1,308ha
(Fig.2 25cmx 25cm ( 0.4mm)
Imm 1mm
( ) Cummins(1974) CPOM
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P 0.05

2
CPOM MPOM FPOM Stl St2 Fig.
FPOM 95 98% St.2
3 5mg ! ( 323mg 9 ( 6.65mg 7)
( 0.05) st1l FPOM FS img 1
1 5mg 1! ( 1.72mg 9 St.2 119mg ' St1 30.7mg
1 Stl St2 FPOM
(P 0.001)
MPOM FPOM  1/100 St.l 1991 1992
0.01mg ? 01mg * St.2
1991 St.l
Stl1 0.008mg ' St2 00lmg !
CPOM Stl 2 Stl
01mg * 01 mg 1!
(1992 ) St.2 0.1mg
! 1992 02 03mg * St2 CPOM
St.l
0.098mg 1 St2 008mg
20 294mg ' 168mg ! Stl 2
3
St2 1991 FS 9
St.1-a( ) St.2-a( ) St.2-b(
) 3 FS (Table 2)
(FS)
Table 2. Comparison of fine sediment concentration with different logging road settings at the timber harvesting site.
Flow condition Timber harvested site Control site
2 a 2 b 1 a
Normal discharge 257.13+ 237.28** 9.16+ 6.91* 3.88+ 2.46
(mg 1+ SD)
High dischargr 3,296.63+ 1,200.99* 52.48+ 31.00* 11.85+ 12.47

(mg 1+ SD)
Significance of difference(t-test)between timber harvested site and control site was shown as *(5%) and **(1%).

FS St2-a 257mg * St.2-b 9mg ?
St.2-b St.l-a 2
(P 005 Stl-a St2-a 60 (P 001)
FS St.2-a 3,297mg * (1-a) (P
0.05) St.2-b 526mg ! 1-a 60 1 St.l-a 5
(P 0.05) St2-a FS

66



274 St.2-b 2 5
2.
1
Table 3. Fine sediment and coarse sediment concentration under normal discharge conditions.
Stream _ Total sediment Organic sediment
order station no. mg I+ SD. mg I+ SD.
CS FS CPOM MPOM FPOM
2nd 1 0.13+ 0.14 3.04+ 2.35 | 0.09+ 0.12 0.00+ 0.01 1.72+1.14
2 0.19+ 0.48 31.21%+ 2955 | 0.07+£ 0.07 0.01£ 0.02 5.75+ 4.45
3 0.19+ 0.39 141+ 105 | 0.08+0.16 0.02+ 0.04 0.88+ 0.48
4 0.10+ 0.10 1.37+ 1.10 | 0.10+ 0.14 0.00+ 0.01 0.65+ 0.34
3rd 5 0.07+ 0.04 240+ 2.19 | 0.05+ 0.03 0.01+ 0.01 0.80% 0.47
6 0.19+ 0.42 1.84+ 136 | 0.14+ 0.35 0.01+ 0.01 0.88+ 0.54
7 0.17+ 0.17 2.71+ 231 | 011+ 0.08 0.00+ 0.01 1.00+ 0.58
4th 8 0.16+ 0.24 159 150 | 0.07+ 0.12 0.00+ 0.01 0.68+ 0.41
Stl 8 2 Table 3 Cs
01 02mg ‘* FS St2 3lmg ?
3mg ! St6 184mg 1 St7 27mg 1 St.8
1.6mg 1 Cs 5 10%
CPOM
0 05 0 14mg 1 1/10 0 02mg
1 CPOM FPOM
80% 3 08mg *
2
Table 4. Fine sediment and coarse sediment concentration under large discharge conditions.
Stream _ Total sediment Organic sediment
order station no. mg I+ SD. mg '+ SD.
CS FS CPOM MPOM FPOM
2nd 1 6.15+ 5.38 65.54+ 4492 | 4.46+ 3.71 0.14+ 0.09 30.7+ 22.27
2 4141+ 19.61 1209.06+ 232.85| 5.29+ 3.59 2.02+ 2.23 149.36+ 35.29
3 2.21+ 0.53 48.43+ 21.39 | 1.85+ 0.67 0.17+ 011 17.88+ 5.74
4 217+ 1.36 107.43+ 30.07 | 1.80+ 1.16 0.13+ 0.07 28.62+ 5.70
3rd 5 133.08% 44.29 32.55+ 16.84
6 3.62+ 2.57 131.32+ 74.96 | 1.64+ 0.69 0.16+ 0.11 29.13+ 19.09
7 8.80+ 0.53  269.98+ 174.12 | 2.99+ 0.66 0.25+ 0.11 54.83+ 35.28
4th 8 4,17+ 1.59 329.88+ 241.60 | 2.60+ 0.33 0.15+ 0.04 70.48+ 42.82
FS,CS Table Cs 16 25 FS
St2 4lmg ! St7 8 4 9mg
FS 48 1209mg 40 100 St.2 St



3 48 66mg !
St.7 270mg 1

10 100
1 St3 8 2mg *
015mg !
20 50mg 1
FPOM
2
FS
13 17
Table 2 St.2-b
St.2-a St.2-b 30 60
10 20m
Ahitiainen(1992)
)
1986)

(Bjorn and Reiser 1991; Furniss 1991)

CPOM MPOM 10%
(Naiman and Sedell 1979; Naiman 1982)

Cummins 1989;Richardson 1992)
(Fisher and Likens 1973)

FPOM

FPOM FPOM

(St.5 6) FS 130mg *

330mg ?

CPOM 4 5mg
MPOM St2 202mg 1
FPOM St 8
St FS
90

4 FS

(Bechta,1978)

(Brown and Krygier, 1971; Reid and Dunne, 1984)
(St.2-a,St.2-b)
FS

FS St.2-b

Francies and Taylor(1989)
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FPOM

(Malmqvist et al 1978;Petersen and

FPOM

20 50%



FS St.7
St.2 FS
FS St 7 FS
St2 St6 FS

FPOM

(Hartman and Scrivener 1990)
(Bjom and Reiser 1991,

Scrivener and Brownlee 1992) (
1990)
(4 13k )
(FS 0.4mm)
(FPOM) (CsS 0.4mm) (CPOM MPOM)
FS 9mg 39mg
14 13 17 FPOM
CS (CPOM MPOM) 01lmg 1mg 1
FS CS
3 FS
90% FS
FS
1 1 FS
30 60
FS

Ahitiainen M 1992 The efliict of forest cutting and scarificationon the water quality of small brooks.

Hydrobiologia 243/244 465-473.
1990
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