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VERRIES 1 B2 D ATHEL Sy FRTIREBRE YA ONDRNEE, BREH
ENZ VT L. SEEE S GIRELIOWEEENS < 725 7=(Table 2). AKREDE
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Fig. I. Study sites in southern Hokkaido.
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Fig. 2. Seasonal dynamics of trophic connectance between stream and forest
ecosystems with special reference to reciprocal subsidyzation of top
consumers by prey transfers.
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Table 1. Pearson’s correlation between the biomass of organisms in the three trophic level and system-
productivity (n=6). Asterisk: **(.01>P20.001.

Chl a concentration N (nitrite and nitrate)concentration

Basal-level biomass 0.335 0.580
Intermediate-level biomass 0.419 -0.942%*
Top-level biomass 0.219 0.601

Table 2. Significant forward sclection stepwise regressions for cover of sessile Qrganisms against systcm-
productivity (bottom-up control) and comsumption (top-down control) in artificial disturbance patchs,
Dependent variables: C=arcsin-transformed pereentage cover of sessile organisms. Independent variables:
N=mean concentration of NO, + NO, (uM) during Junc 1997-January 1998; G=mcan density of limpet
sduring June 1997-January 1998; P=mcan density of whelks during Junc 1997-January 1998. The a-to-remove
value was 0.05. Within cach siepwise regression, independent varibles with significant partial F-value are
represented by asterisks: ¥0.05> P20.01;, *¥%(),01>20.001; **¥*¥0.001>P.

Dependent variable n Model R’ F P

All algal specied 29 C=17.4*+11.9N**-8,797G* 0.41 9.16  0.001
Coralline algae 29  C=5.4+9.6G* 0.19 6.47 . 0.017
Algae (excluding corallina) 29  C=16.1+11.7N**-15.6G** 0.48 11.92  0.0002
Septifer vergatus 29  C=28.8%**%.1.1P* 0.20 6.86 0.014

Table 3. Number of adult sockeye salmon ascending to the Ozernya River,
the outlet of Kuril Lake.

Year No. of adult migrants Year No. of adult migrants

(thousand individuals) (thousand individuals)
1970 380 1981 1,250
1971 550 1982 750
1972 450 1983 1,650
1973 260 1984 2,750
1974 460 1985 3,420
1975 530 1986 2,350
‘1976 400 1987 3,000
1977 750 1988 2,050
1978 1,450 1989 2,500
1979 1,350 1990 6,000

1980 1,500

Table 4. Annual amount of inflow and outflow phosphorus (P) in two lakes
of Kamchatka (data from Murota (1995)).

Lake Dalnee Lake Iliapna Lake
Surface area(km2) 1.4 2622
Maximum depth(im) 60 301
Average depth(m) 32 44
Amount of P/ year kg-P %-P tons-P - %-P
Inflow from the upstream 800 70 115 39

from precipitation 75 7. 8 3
adult sockeye 260 23 169 58
Total 1135 100 292 100
Outflow young sockeys 20 2 10 13
into the downstreamm 890 98 69 87
Total 910 100 79 100
Net amount of inflow P 225 213
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Inter-relationships among the habitats of forests, rivers and coastal sea, with reference to the
important function of nutrient transportation by anadromous fishes
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Summary

River system is an ecotone between the two defined habitats, land area and inland water region. Itis also an
ecotone between inland water region and coastal sea. These habitats, which are usua]ly adjacent to each other,
are thought to be mutually influenced in the aspects of the nurient cycling and food webs. In the present study,
we researched on 1) the seasonal dynamics of nutrient budget and food webs in the ecotone between the forest and
river, 2) the community structure and the dynamics of material budget in the intertidal zone of coastal bedrocks,
and 3) the function of nutrient transportation from the ocean to land ecosystems performed by anadromous
salmonid fishes.
1. In the ecotone between the forest and river of southwestern Hokkaido, the biomass of tree leaves in the broad-
leafed forest and algae in the stream showed the maximum in summer and in the period from autumn to spring,
respectively. Corresponding to these seasonal dynamics, the terrestial invertebrates had the maximum biomass
in summer, while the riverine inveriebrates did in the period from autumn to spring. As a result, forest birds
abundantly utilized riverine inveriebrates as their foods in spring, whereas riverine fishes highly utilized terrestial
invertebrates in summer. These data suggest that the riverine products appear to supply forest birds the
nutrients in the period from autumn to spring, while the forest products seems to supply riverine fishes the
nutrients in summer. ‘
2. To elucidate the community structure and dynamics of organisms in the intertidal zone of coastal bedrocks,
chlorophil-a and N (nitrite and nitrale) concentrations were measured in 6 coastal sites of southern Hokkaido.
The relationships were also analysed between the mean density of phytoplanktons and the mean N concentration,
and between the phytoplankton density and the percentage cover of sessile oréanisms. The chlorophil-a and N
concentrations showed a'signiﬁcanl difference between the siles examined, respectively, but no significant
correlations were found between these two variables in each site. Although there was a significant correlation
between N concentration and the biomass of algivores, no significant correlations were found among the density
of phytoplanktons, N concentration and the biomass of carnivorous animals.
3. Based on the comparison of Pacific salmon biomass in river and ocean phases, it was reconfirmed that
anadromous fishes such as salmonids had an important function in upstream transportation of oceanic nutrients

onto land ecosystems.
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