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Description

The deep sea is the largest continuous ecosystem of the planet, but is also the least explored and understood. The common perception was that it comprises vast, remote, life-poor and stable environments, relatively isolated from other ecosystems on Earth and little affected by global-scale changes. Yet efforts to understand the patterns of life in the deep layers of the oceans have revealed that they can be diverse, productive and dynamically linked to the sunlit upper levels of the water column. These vertical interactions not only seem to determine the localized concentrations of valuable deep fish stocks, increasingly targeted by the fishing industry, but may also influence distribution of surface predators including tunas and whales. More importantly studies also demonstrate that life in the deep ocean is generally fragile, vulnerable to the effects of climate change and human economic activities including fishing. The more that is learnt about this remote ecosystem, the greater becomes the need to further describe it, understand it and observe it for future changes.

The Census of Marine Life - MAR-ECO project has comprehensively addressed ecological patterns of the deep sea by combining modern technology, an intensive and well-planned sampling strategy and the collaborative work of international scientific expertise. Over the North Atlantic mid-oceanic ridge system, all pelagic and benthic habitats to a maximum of 3500 m were sampled simultaneously by capture gears, acoustic and optical devices, sighted and tracked by satellite transmitters. Sampling was conducted either continuously along a ship’s track or in predetermined points, as for instance, by moored upward looking sonars. As promising as MAR-ECO methods may look to enhance understanding of the deep sea, a great challenge, however remains to replicate them in other deep areas of the planet, particularly in the overlooked southern hemisphere. 

A MAR-ECO spin-off project is taking this challenge to the South Atlantic where deep life has been highly undersampled. This is the newest of all major oceans, formed by the separation of South America and Africa 175 – 90 million years ago, and the only one to be directly connected to all of them. It is also economically important as it sustains a large portion of the Atlantic pelagic (e.g. tropical tunas) and seamount fisheries. Yet our knowledge on its patterns of deep-water diversity and distribution is scarce and mostly inferred by comparison with the northern counterpart. 

We are developing a strategy, based on MAR ECO's successful acoustic and optical sampling technology, to establish a program capable of (a) increasing data on South Atlantic deep pelagic and benthic diversity and distribution, (b) setting permanent observatories for abundance and distribution of deep pelagic macrofauna and (c) integrating South American and African communities around the challenge of better comprehending the deep waters between them, identifying fishing opportunities and needs for conservation. The South Atlantic will be the initial focus but the concepts and ideas should be expandable to other overlooked areas of the deep ocean. 

