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Continental Shelf Deposit 
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Age of Mud – “Recent”  
(up to 10,000 years before present) 
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the Mud Patch 

Carbon 14 dates for  
depth within cores 

from Bothner et al. JSP, 1981 



Mud Patch Variability 
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(From Twitchell, 1981) 
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Trawling Surficial Sediment Textures 
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 Joseph DeAlteris, University of Rhode Island 

Sediment Plume 

Trawl Doors Trawl Marks 

CRG Marine Geosciences U Barcelona Trawl Marks 

from Churchill, CSR 1989 



Mud Patch Variability 
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Heterogeneity 
 

Physical Properties 
• density  
• porosity 
• strata - sand lenses/layers 
• clay mineralogy/concentration 
• grain size 

 

Surface Roughness 
• smooth or planar 
• trawled  
• burrowed  
• rippled or scoured sandbed     
• mud-sand interfaces  

 

Internal Factors 
• sediment strata  
• burrows, shells 
• gas bubbles 
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Multi-pronged Coring Approach 
Vibracorer Multi-Corer Box Corer 
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Vibracoring 
Core Analysis  

Deepest Penetration (meters) 
Mud thickness & depth to sand 
Sand lenses within mud 
Mud-sand cores or sand cores 
 
Physical Properties 
• density  
• sound speed 
• porosity 
• magnetic susceptibility 
• strata - sand lenses/layers 
• grain size 

 
Mineralogy 
 
Geochronology or sediment age 
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Multi-Corer 
Core Analysis 

Shallow Penetration (~0.5 m) 
Physical Properties 
• density, P-wave velocity, porosity  
• magnetic susceptibility 
• strata - sand lenses/layers 
• grain size 

 
Geotechnical Properties 
• shear strength, bearing strength  

 
Discrete Scatterers 
• burrows, shells, gas bubbles 

 
Surface Roughness (to some extent) 
• burrows, ripples, trawl marks (sidescan needed) 

 
Mineralogy, clay fabric (“House of Cards”) 
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Box Coring 
Core Analysis 

Shallow Penetration (0.4 m) 
Physical Properties 
• Density 
• P-wave velocity 
• Porosity 
 
 

Primary Purpose of Collection 
Laboratory Based Mud Studies (reconstituted mud) 
• Shear wave velocity 
• Scholte wave study 
• Other interests? 

 
 
 



GeoTek Multi-Sensor Core Logger 
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Physical Properties  (During Cruise and on board ship) 
• P-wave velocity (green-blue transducers) 
• Density (Gamma attenuation) 
• Porosity  (Resistivity) 
• strata - sand lenses/layers (Magnetic susceptibility) 
Grain size (Laboratory analysis) 



GeoTek Multi-Sensor Core Logger 
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Geotechnical Measurements 
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Penetrometer Tests (in situ) Shear Vane (in lab) 

Undrained Shear Strength (kPa)
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Presence of Gas Bubbles,  
Sand Layers, Shells, Burrows 
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Comments? 
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Potential Personnel 

• NRL – Seafloor Sciences Branch 
• USNA – Dept. of Oceanography 
• UMASS-Amherst – geotechnical engineering 
• Texas A&M – Dept. of Oceanography 
• U. Delaware 
• Coring Company – Government Contracting 
• Clay mineralogist or clay technician 

 
8 February 2016 ONR Seabed Characterization Experiment 

2016 17 



Rivers? 
Transgressive Ravinement? 
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RV Sharp 
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Pioneer Array – Local Currents 
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http://www.whoi.edu/ooi_cgsn/pioneer-array 



Age of Mud – “Recent”  
(up to 10,000 years before present) 
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Core locations  
within  

the Mud Patch 

Carbon 14 dates  
2 – 10 ka Before Present 

from Bothner et al. JSP, 1981 



Sediment Collection Strategy 

• Mud cores, mud sand cores, sand cores 
– vibracores   

• Sediment water interface roughness – 
– multi-corer for surficial sediment eval. 
– box corer for surficial sed. eval. and bulk sediment 
– sidescan imagery to assess fish- trawl impacts 

• Grab samples w/box core -  
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Water Data and Measurements 

CTD casts for 
– Temperature 
– Salinity 

 
ADCP 
• Currents 
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Geologic History 
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Surficial Sediment Textures 
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Mud Data 
• Physical Property Data  

– Multi-sensor core logger (thru the liner evaluations – underway) 
• Density 
• P-wave velocity (250 kHz) 
• Resisitivity 
• Magnetic susceptibility 

– Geotechnical Properties 
• Shear strength (laboratory) 
• Bearing Capacity (in situ) 

 
 

• Sediment water interface roughness – 
– Coring with multi-corer for surficial sediment evaluation 
– sidescan might be possible to assess fish- trawl impacts 
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