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Introduction

Over 70% of our planet surface is a three-dimensional ocean reaching almost 10 km in depth, and averaging over 3,000 m. Knowing the distributions of species and their cause is central to understanding ecosystems, and critical for issues such as managing invasive species, selecting reserves, and predicting the impacts of environmental change on natural resources1. Yet, to date the distribution of ocean life has only been described as surface patterns, or depth transects at a few locations, and biogeographic patterns are largely based on anecdotal evidence. Global classifications of ocean biogeography are in demand by the Convention on Biological Diversity, Group on Earth Observations, and other initiatives to which New Zealand has committed support; to provide an ecologically relevant system for mapping and reporting on marine biodiversity. At present the best available classifications are based primarily on the opinions of experts derived from a few species2, are modified by political considerations3, or are based on physical ocean data4. None cover the entire ocean, and all await substantiation from analysis of species distribution data.  
Aims and objectives

Within recent years, access to marine species distribution data is vastly improved through open-access online databases5, notably the Ocean Biogeographic Information System (OBIS, www.iobis.org) which publishes over 16 million distribution records of 104,000 species and is growing rapidly. This unprecedented availability of data will be used to provide the first 3-D map of ocean biogeography. The results will be used to propose the optimal locations of Marine Protected Areas based on biogeographic considerations, and areas that should be considered biogeographic regions for use in global ecosystem assessments.  Furthermore, correlation of biogeographic patterns with environmental data, particularly temperature, will enable predictions of how ocean biogeography may change under the various climate change scenarios.
Research design

Scientists struggle to explain gradients of species richness (e.g. from poles to tropics, shallow to deep-seas) in terms of area, productivity, environmental stability, energy, body size and other factors6. Different correlations reported in the literature may be due to limited data rather than reality, or different patterns between taxa or habitats, but no studies have attempted to analyse patterns across all-taxa. The analyses proposed here will be of distributions of species by taxonomic group, depth, major benthic and pelagic habitats, and functional groups (e.g. benthic infauna, large pelagic predators), and aim to challenge evolutionary, biogeographic, and ecological paradigms of biodiversity patterns. 
This will be the largest ever global analysis of so many marine species distributions, requiring particular strengths in data analysis and computer programming. Sample data will need to be extrapolated into species ranges using environmental data7 because the oceans are incompletely sampled, species distributions can change (and will with climate change), and new data may support or modify the patterns found in this project. In particular, the deep sea and southern hemisphere oceans are sampled less than coastal and northern seas, and perhaps only 20% of marine species are described. 
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