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            Abstract
A planetary-scale understanding of the ocean ecosystem, particularly in light of climate change, is crucial. Here, we review the work of Tara Oceans, an international, multidisciplinary project to assess the complexity of ocean life across comprehensive taxonomic and spatial scales. Using a modified sailing boat, the team sampled plankton at 210 globally distributed sites at depths down to 1,000 m. We describe publicly available resources of molecular, morphological and environmental data, and discuss how an ecosystems biology approach has expanded our understanding of plankton diversity and ecology in the ocean as a planetary, interconnected ecosystem. These efforts illustrate how global-scale concepts and data can help to integrate biological complexity into models and serve as a baseline for assessing ecosystem changes and the future habitability of our planet in the Anthropocene epoch.
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                    Fig. 1: Tara Oceans sampled the global ocean ecosystem.


Fig. 2: Tara Oceans assessed plankton across taxonomic, organismal and environmental scales to study the whole ecosystem.


Fig. 3: Tara Oceans viral, bacterial and archaeal analysis pipeline and highlighted discoveries.


Fig. 4: Tara Oceans analysis of eukaryotic plankton complexity and highlighted discoveries.


Fig. 5: Eukaryotic shapes and symbioses explored by Tara Oceans plankton imaging.


Fig. 6: Ecosystems biology and integrative analyses of the global oceans.
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Glossary
	Epipelagic
	
                  Referring to uppermost layer of the ocean that receives sunlight, enabling the organisms inhabiting it to perform photosynthesis.

                
	Mesopelagic
	
                  Referring to the ocean layer that receives very little to no sunlight, lying beneath the epipelagic layer, ranging from about 200 to 1,000 m in depth.

                
	Heterotrophic
	
                  Capable of incorporating organic carbon into biomass.

                
	Remineralized
	
                  Derived from the breakdown of organic matter into its simplest inorganic form.

                
	Mixotrophy
	
                  Capacity to incorporate carbon into biomass from either inorganic or organic sources.

                
	Photoheterotrophy
	
                  Capacity to derive energy from light and carbon from organic matter.

                
	Haptophytes
	
                  Group of single-celled photosynthetic planktonic organisms.

                
	Metagenome-assembled genomes
	
                  (MAGs). Consensus genome sequences that are reconstructed using sequencing reads of DNA extracted from whole microbial communities.

                
	Eocene epoch
	
                  Second geological epoch of the Palaeogene period (66 million to 23 million years ago) that began 56 million years ago and ended 34 million years ago.

                
	Southern Ocean gateways
	
                  Pathways of the oceanic circulation that are influenced by the displacement of continents (for example, the Drake Passage, South African gateway and the Tasman gateway between Antarctica and South America, Africa and Australia, respectively).

                
	Bacterivory
	
                  Organisms that obtain carbon and energy primarily from the consumption of bacteria.

                
	Miocene epoch
	
                  First geological epoch of the Neogene period (2.6 million to 23 million years ago) that extends from about 23 million to 5 million years ago.

                
	Agulhas choke point
	
                  Oceanic system south of Africa where warm and salty Indian Ocean waters leak into the South Atlantic Ocean impacting the global oceanic circulation.
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