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Abstract

In community ecology, the number of species
increases with sampling area. Similarly in streams, the
number of species or abundance of benthic organisms is
considered to increase with stone size on the streambed.
The relationships between stone size (x: surface area,
volume or mass) and benthic algae (y: chlorophyll a) or
benthic invertebrates (y: number of individual, dry weight
or diversity) were analyzed by collecting stones (cobble
and boulder) on the streambed in the Kagami and Niyodo
Rivers on Sikoku Island, Japan. The relationship between
x and y was expressed by the following power function: y
= o x". The ranges of stone sizes were 0.0037-0.15 m? in
surface area, 0.1-24.7 L in volume, and 0.2-64 kg in
mass. The amount of chlorophyll a of benthic algae
increased linearly with stone surface area (the exponent y
took a value close to 1, i.e., y = 1.01). The number of
individuals of benthic invertebrates increased with surface
area in a saturating manner (y was smaller than 1, i.e., y =
0.853). Biomass (dry weight) of benthic invertebrates
increased with surface area in an accelerating manner (y
was greater than 1, i.e., y = 1.19). Diversity (number of
genera) of benthic invertebrates increased with surface
area in a saturating manner (y = 0.421). The exponent y in
the case where the stone size was expressed as volume or
mass was reduced approximately to two thirds of the

exponent in the case of surface area.

Key words: species-area relationship, cobble, boulder,
benthic invertebrate, benthic algae, individual, biomass,

diversity.



