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Abstract

Rich collections of biodiversity data are now synthesized in publically available databases and phylogenetic knowledge 

now provides a sound understanding of the origin of organisms and their place in the tree of life. However, these knowl-

edge bases are poorly linked, leading to underutilization or worse, an incorrect understanding of biodiversity because there 

is poor evolutionary context. We address this problem by integrating biodiversity information aggregated from many 

sources onto phylogenetic trees. PhyloJIVE connects biodiversity and phylogeny knowledge bases by providing an inte-

grated evolutionary view of biodiversity data which in turn can improve biodiversity research and the conservation deci-

sion making process. Biodiversity science must assert the centrality of evolution to provide effective data to counteract 

global change and biodiversity loss.
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The biodiversity research community has divergent agendas. One side, the biological collection informatics 

community, is driven by large-scale collections-based projects, exemplified by the Global Biodiversity Information 

Facility (GBIF), Encyclopedia of Life (EOL), Integrated Digitized Biocollections (iDigBio), Atlas of Living 

Australia (ALA) (Beaman et al. 2007; Matsunaga et al. 2013) and online floras and faunas that describe 

biodiversity by species, taxonomies and localities. For example, a full description of the authoritative taxonomy, 

distribution and ecology, including images and literature references, is available at EOL for Chelonoidis nigra 

Abingdonii, the Galapagos giant tortoise, and tens of thousands of other species. The other side, the evolution and 

phylogenetics community, driven largely by the National Science Foundation and academia, is building the tree of 

life (Open Tree of Life 2013; APGIII 2009; NSF 2013), describing biodiversity through clades, diversifications and 

distributions. For example, the Angiosperm Phylogeny Group provides a synthesis of the evolutionary 

relationships (APGIII 2009) of the angiosperms and the NSF Assembling the Tree of Life (ATOL) initiative 

(Choumane et al. 2000) seeks to construct an evolutionary history for all major lineages of life.

However, biodiversity is neither a list of taxonomic entities with morphological and geographic attributes nor 

solely a phylogeny with divergence dates. Comparative biology is predicated on the expectation that closely related 

organisms share traits—such as morphology, ecology, biogeography, disease resistance, ecosystem services—that 

are not common in more distantly related organisms. The rich biodiversity data available through GBIF is under-

utilized because it is not integrated with the tree of life: only by applying the analytical power that comes from a 

phylogeny can we understand the relationships of biodiversity data (Mishler 2010). 

While much work remains to accomplish the individual goals of each community, a synthesis is badly needed 

that will make integrated biodiversity data the foundation for scientifically based biodiversity-management 

decisions (van der Linde & Houle 2008; Varón et al. 2010; Parr et al. 2012; Jonathan et al. 2013). As Cracraft 

(2002) noted “the ability to search multiple databases using the nodes of a phylogenetic tree may be the single 

most important contribution of systematics to conservation and sustainable use of biodiversity”. Viewed through 

phylogeny, the evolutionary context of morphological, spatial and ecological data becomes clear and accessible to 

scientists and non-scientists alike.

The global biodiversity crisis, exacerbated by climate change, necessitates that science be better integrated so 

that decisions are made with the best available data provided by all communities. However, taxonomy and 
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