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The ocean exerts a pervasive influence on Earth’s environment. It is therefore important that we learn how this system operates. Understanding the ocean, and the complex physical, biological, chemical, and geological systems operating within it, should be an important goal for the opening decades of the 21st century. The establishment of a global network of seafloor observatories will help to provide the means to accomplish this goal. A fully comprehensive definition of the term “seafloor observatories” was given for the first time by the National Research Council report “Illuminating the Hidden Planet. The future of Seafloor Observatory Science”, where we could read: “…an unmanned system, at a fixed site, of instruments, sensors, and command modules connected to land either acoustically or via a seafloor junction box to a surface buoy or a fibre-optic cable…”. The establishment of a global network of seafloor observatories will provide powerful means to understand the ocean and the complex physical, biological, chemical, and geological processes - an important goal for the next decades. Much of seafloor observatory research is indeed interdisciplinary in nature and has the potential to greatly advance relevant scientific sectors, such as: 1) the role of the Ocean in climate; 2) dynamics of oceanic lithosphere and imaging the Earth’s interior; 3) fluids and life in the Ocean crust; 4) coastal ocean processes; 5) turbulent mixing and biophysical interactions; and 6) ecosystem dynamics and biodiversity. Seafloor observatories could thus offer Earth and Ocean scientists new opportunities to study multiple, interrelated scientific processes over time scales ranging from seconds to decades, such as: a) episodic processes; b) processes with periods from months to several years; c) global and long-term processes. Episodic processes include, for instance, eruptions at mid-ocean ridges, deep-ocean convection at high latitudes, earthquakes, and biological, chemical and physical impacts of storm events. Many large-scale projects have been planning to establish permanent seafloor networks at International level. USA,  Canada, Japan, Taiwan and Europe are major actors. In USA/Canada one major component of this effort is NEPTUNE (North East Pacific Time-series Underwater Networked Experiments), regional component of OOI (Ocean Observatories Initiative) in the United States. Japan started in 1978 to manage cabled seafloor observatories for scientific use, and particularly for real-time monitoring for seismic and tsunami warning. One of the most recent Japanese projects is DONET (Dense Ocean floor Network system for Earthquakes and Tsunamis). In Taiwan the project MACHO (Marine Cable Hosted Observatory) recently started and is a submarine cabled observatory offshore of eastern part of the island with the main purpose to establish offshore seismic stations, to provide early warning of earthquakes and tsunamis, and to monitor submarine volcanic activity. In Europe this effort is being supported by the EC through EMSO (European Multidisciplinary Seafloor Observatory), an European-scale network of seafloor observatories, constituting a widely distributed infrastructure for long-term monitoring of environmental processes related to ecosystem life and evolution, global changes and geo-hazards. Another relevant European initiative is the project ESONET-NoE (European Seas Observatory NETwork-Network of Excellence), that aims at gathering together the community interested in multidisciplinary ocean observatories.
