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							Continental margins are the area of the seafloor where the continental shelf transitions to the abyssal plain. This dynamic region of the seafloor is modified by geologic processes both slowly, over long periods of time, as well as abruptly, in discrete events. These include erosion, transport and deposition of sediments by currents; tectonic deformation; and discharge of submarine groundwater.
The impact of the slow, steady on-going processes has historically been inferred from the seafloor morphology and the nature of the underlying strata. However, there are also turbidity currents, submarine landslides, earthquake ruptures and tsunamis that cause extremely rapid changes to the seafloor. Such events constitute significant marine geohazards and understanding their recurrence rates are of societal importance. We investigate how the morphology of the seafloor here is sculpted and changed over time.
						

				

				
				
							[image: ]Perspective views of 1 m resolution bathymetry collected with MBARI’s mapping AUVs showing three unique morphologies that provide insight into the sedimentary processes occurring on the seafloor.						

				

				
				
							Technological advances over the last few decades have allowed us to collect extremely high-resolution maps, make direct visual observations, monitor turbidity currents in real time, and surgically sample event deposits. These techniques allow the rates and dynamics of these processes to be quantified in ways that were previously impossible. Of particular benefit is the ability to conduct repeated high-resolution mapping surveys which directly quantifies seabed changes over known time periods.
Our present focus is on distinguishing the relative importance of slow versus rapid changes in four areas: submarine canyons and channels, permafrost under the Arctic shelf, pockmarks, and seafloor fault deformation.
The impact of the slow, steady on-going processes has historically been inferred from the seafloor morphology and the nature of the underlying strata. However, there are also turbidity currents, submarine landslides, earthquake ruptures and tsunamis that cause extremely rapid changes to the seafloor. Such events constitute significant marine geohazards and understanding their recurrence rates are of societal importance. We investigate how the morphology of the seafloor here is sculpted and changed over time.
						

				

				
						
					
			
						
				
					
			

		

				

				

					

		

				
			
						
				
							Know Your Ocean
Monterey Canyon
Monterey Canyon brings the deep sea close to shore. Studying this underwater canyon helps us understand the dynamic processes in the largest environment on Earth.
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                    Arctic Shelf Edge
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                    Arctic Shelf Edge                

                                Investigating rapid changes in the seafloor morphology that have been discovered to occur under the Arctic Ocean.
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                    Coordinated Canyon Experiment (CCE)
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                    Coordinated Canyon Experiment (CCE)                

                                The Coordinated Canyon Experiment (CCE) is an extensive long-term effort to monitor turbidity currents in situ and at multiple locations simultaneously. Here you can find all the data and relevant metadata collected throughout this groundbreaking study.
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                    Morro Bay Windfarm Pockmarks
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                    Morro Bay Windfarm Pockmarks                

                                Understanding the origins and activity of the pockmarks and submarine channels offshore of Morro Bay is paramount to developing a proposed floating wind farm.
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                    Cascadia Subduction Zone
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                    Cascadia Subduction Zone                

                                Deciphering the geologic records left by earthquake stimulated turbidity currents along the Cascadia Subduction Zone.
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                    Innovative MBARI technology reveals processes that sculpt submarine canyons                
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                    High-tech “smart boulders” give the first look from inside an underwater landslide                
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                    Mapping reveals rapid changes to the Arctic seafloor as ancient submerged permafrost thaws                
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                    Vibracores                

                                    
                        Vibracoring is a common technique used to obtain samples from water-saturated sediment.                    
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                    MB-System                

                                    
                        Open source software for processing and display of multibeam and sidescan sonar data.                    
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                    Wave Glider                

                                    
                        An autonomous surface vehicle built by Liquid Robotics, purchased and outfitted with sensors and communications gear by MBARI engineering.                    
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                    Seafloor Mapping AUV                

                                    
                        The Dorado class autonomous underwater vehicles are optimized for meter-scale seafloor mapping.                    

                            

            
            
            
            
        
    



    
        
                        
                [image: ]    
            

                        
                                    Vehicle, Remotely Operated Vehicle (ROV)

                                MiniROV
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                    MiniROV                

                                    
                        The MiniROV is used to conduct shallow water transects and make in situ observations.                    
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                                ROV Doc Ricketts
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                    ROV Doc Ricketts                

                                    
                        An integrated unmanned submersible research platform with features providing efficient, reliable, and precise sampling and data collection.                    
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                    Benthic Event Detectors                

                                    
                        A motion-sensing instrument that can be placed within the sediment or on the canyon floor.                    
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                    CTD Rosette                

                                    
                        The CTD measures conductivity (which helps determine salinity), temperature, and depth.                    
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                    Sediment Traps                

                                    
                        Sediment traps collect the samples needed for the lab’s measure of particulate organic carbon.                    
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                    Monterey Bay Coordinated Canyon Experiment (CCE) Repeat Mapping Bathymetry                

                                    Data from repeat, high-resolution, multibeam, bathymetric surveys of the Monterey Canyon floor with MBARI’s mapping AUVs
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                    Coordinated Canyon Experiment (CCE) Data Report                

                                    The CCE was an extensive long-term effort to monitor the passage of sediment gravity flows at multiple locations simultaneously
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