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                    Abstract
The number of available sites for establishment is a key determinant of species richness on habitat islands. While most theoretical studies assume habitat size or capacity to be constant, many natural habitats are characterized by dynamic growth in capacity over ecological timescales. A case in point is provided by trees that serve as habitat for vascular and non-vascular epiphytes. Here, we develop a modeling framework, based on neutral theory, to address the effects of habitat growth on community development, i.e., species richness and abundance. The model is parameterized to the situation of vascular epiphyte communities in tropical lowland forests and includes stochastic reproduction, death, and immigration events from a larger metacommunity. Using numerical simulations, we explore the proportion of growing sites occupied by individuals, the number of empty unoccupied sites, as well as changes in species abundances, species richness, colonization and extinction rates, and the dependence on the abundance in the metacommunity throughout the growth of the habitat. Our analysis suggests two characteristic phases of community development in a growing habitat: (i) an initial phase, characterized by a rapid buildup of empty sites, a slow increase in species abundance, and a fast increase in species richness, and (ii) a second phase, in which the number of empty sites reaches an equilibrium, species richness is accumulating very slowly, while the number of individuals increases unabatedly with habitat capacity.
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Appendices
Appendix 1

                  Fig. 9[image: figure 9]
Characteristics of the metacommunity. As external species pool in the simulations, we used data on vascular epiphytes collected in a census from a 0.4-ha plot in a lowland forest in Panama (Zotz and Schultz 2008). The data set comprises a total of 13,574 epiphyte individuals from 122 species. Shown are a the corresponding rank abundance curve and b the frequency histogram of species abundances (Preston plot)


Full size image


                Appendix 2

                  Fig. 10[image: figure 10]
Dependence on the functional form of habitat growth. The plot shows the time dependence of the habitat capacity K(t) (black), the simulated number of empty sites E(t) (blue), and the total number of individuals N(t) (red) over 150 years for different forms of habitat growth: a linear growth K(t) = 10 t (Eq. 1), b exponential growth K(t) = exp(0.053 t), and c logarithmic growth K(t) = 100 log(t + 1). In all cases, E(t) reaches a stationary state, despite the different (linear, accelerating, or declining) changes in habitat growth


Full size image


                Appendix 3

                  Fig. 11[image: figure 11]
Typical simulation outcome in a case without overshooting of empty sites (g/m < d/r) (compare with Fig. 2). Shown are the results of the stochastic model, averaged over 1000 simulation runs for a duration of 300 years: a mean species richness (red), colonization rate (grey), and extinction rate (black) and b mean number of individuals (black) and empty sites (blue). The inset in a shows the long-term development of the mean species richness (red) over 1000 years on a double-logarithmic scale, revealing two scaling regimes for either small or large time. Further shown are linear fits (black dashed lines) for each scaling regime with fitted slope of α1 = 1.2 in the first regime and α2 = 0.17 in the second regime, respectively. The transition between the two scaling regimes is obtained by the intersection of the two fitting lines, yielding a transition time of 58 years (shown as vertical dotted lines). This transition time roughly corresponds to the time when E(t) reaches saturation in b. Parameterization without overshooting (g = 4 year−1), other parameters as in Fig. 6
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