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A new framework to understand context dependence of two species population
dynamics: a case study of rocky intertidal sessile assembly
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Predictability of population dynamics is high at single population level but quite low at
community level. Two-species systems is the most convenient system to study context
dependence of multi-species because such system can be formulated by the smallest set of
parameters in mathematical model (intrinsic growth rate, strength of conspecific and

heterospecific density dependence of each species).

To understand environmental dependence of population dynamics in two-species system,
we propose a new framework in which standardized intrinsic growth rates of each species
are regard as the environmental suitability for these species and, then assess how strength
of conspecific and heterospecific density dependence of these species change depending on

the intrinsic growth rates.

By using 17yr data of abundance of pairwise sessile species (a red alga Gloiopeltis furcate
and a barnacle Chthamalus challengeri) from 41 sites in rocky intertidal shore along eastern
Hokkaido, we revealed how strength of conspecific and heterospecific density dependence

of these species change depending on the intrinsic growth rates.

For both species, conspecific and heterospecific density dependence on each species

increase only as its own intrinsic growth rates increase.

This finding suggests that conspecific and heterospecific density dependence are only
related to its own environmental suitability for the two-species system. Our framework may
be applicable for long-term census data obtained from various types of assemblage and
therefore may contribute to deepen our understanding about environmental dependency of

species interaction.
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