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Abstract 

Diversity dynamics remain controversial. It has been suggested that the dynamics are expansionary, such 

that the number of species across regions and clades increases constantly. However, the opposite has also 

been suggested, namely that species numbers are relatively stable, following equilibrial dynamics. Both 

views (expansionary and equilibrial) have been supported by compelling phylogenetic, biogeographic, and 

fossil evidence and, currently, it remains largely unclear how the two seemingly conflicting views could be 

reconciled.  

My dissertation addresses this question, based on the premise that diversity dynamics change 

systematically with scale. Specifically, I hypothesize that expansionary dynamics typify regionally 

distributed, small, and young clades whose diversity tends to expand, driven by a variety of regionally 

relevant factors (e.g. habitat-level adaptation, biotic interactions, or montane shifts leading to ecological 

divergence and speciation). Conversely, equilibrial dynamics typify large, ancient, and globally distributed 

clades, whose diversity is environmentally limited (e.g. by the total amount of resources that can sustain 

only a limited number of populations and species). Consequently, it seems plausible that expansionary 

dynamics may prevail at small geographic (localities, ecoregions), temporal (millions of years), and 

phylogenetic scales (small clades, genera, families, etc.) while equilibrial dynamics may prevail at large 

scales (biomes, continents, hundreds of millions of years, large clades, higher taxa) even though exceptions 

defying these trends are bound to exist as well (e.g. expansion in higher taxa, or saturation in small 

ecoregions).  

In my dissertation, I overview the current state of research on diversity dynamics. Particular attention is 

dedicated to the pressing points of contention (e.g. evidence that supports mutually conflicting results) and 

the emerging trends (e.g. different scales often produce conflicting evidence). With reference to my 

research, published previously and as a part of this dissertation, I argue that diversity dynamics 

systematically vary across taxa, regions, different dimensions of diversity, and across different scales. To 

advance the notion of scale in macroevolution, I define phylogenetic scale and show how it can be 

empirically used to study phylogenetic scale-dependence, phylogenetic scaling, and the domains of 

phylogenetic scale.  

My conclusion is that the views of diversification as an expansionary or an equilibrial, ecologically 

deterministic or stochastic, biotically or abiotically regulated process are not necessarily conflicting. 

In fact, my dissertation attempts to break these dichotomies that often emerge in the literature by showing 

that each of these views might apply over different scales. By explicitly considering the effects of scale in 

macroevolution, we can shift our focus away from the particular dynamics and mechanisms toward the 

rich interplay of processes that together, but over different scales, generate the diversity of species and their 

functional forms.  

 

 


