


   Study Objectives 

•   Comprehensive compilation and review of available marine 
 geophysical data offshore central California coast 

•   Develop GIS database  
•   Construct high resolution DEM  

 Aid in identification and characterization of local    
 tsunami sources 
 Reference surface for tsunami modeling 

•   Evaluate location and size of potential slope failures in study region 
•   Develop scenario events and source parameter inputs for tsunami 

 modeling (distant, regional, and local earthquakes, local 
 submarine slides) 

•   Model tsunami runup/drawdown, flow velocity, inundation distance  
•   Develop framework for Probabilistic Tsunami Hazard Analysis 

 (PTHA)  
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Submarine Landslides 
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CRITERIA USED TO EVALUATE SUBMARINE LANDSLIDE POTENTIAL FOR SELECTED SOURCE ZONES 

Characteristic Landslide Potential [LT] 
Low Moderate High 

Geomorphic Domain Bedrock Platform 
Basin 
Non-faceted uplands 

Tectonic Scarp 
Bathymetric Scarp 
Submarine Canyon 
Erosional Facet 

Tectonic Scarp 
Bathymetric Scarp 
Submarine Canyon 

Relief Low (< 50 m) Moderate (> 50 m to 500 m) High (>500 m) 
Slope Angle  Low ( < 2°)  Moderate (2-10°)  High ( >10°) 
Structural Setting- Presence of 
Active tectonic features 

None Possible association with nearby 
active fault or fold.  

Yes- active fault or growing fold in 
headwall region 

Presence of slip plane or favorably 
dipping geologically weak layer 

No  Maybe Yes 

Hydrologic Environment (Fluid 
Flow) 

None  Evidence for gas saturated 
sediments over broad regions 
(pockmarks, )  

Localized overpressured gas 
conditions 
High pore water pressure 
Piping 
Gas or fluid seeps 

Sedimentation Environment Low rate Moderate  High rate 
Erosion or undercutting No Moderate Channel environment or area of 

active sea floor erosion occurring 
Type of sediment underlying slope Bedrock or overconsolidated 

sediment  
Consolidated sediment  

Geologic Evidence for previous 
mass wasting  [scale of features] 

None or evidence for creeping or 
small scale mudflows or debris 
flows 

Evidence for translational slides Evidence for translational slides and 
slumps 

Expected Type of Mass Movement Rock toppling 
Rock falls and avalanches 
Thin sediment or mudflows 
Creep 

Debris Avalanche 
Debris Flow 
Translational slides 
Down-dropped blocks 

Translational slides 
Rotational slides (slumps) 
Complex compound mass 
movement features 







El Sur Ranch site 

Sur Slide runup  



“PISMO SLIDE” 















Buried Debris Flows  

Acoustic horizons that lack coherent internal layering  

Ages  
Thickness of overlying horizontally layered sediment  
Holocene hemipelagic sedimentation rate of 15 cm/ 1000 yr   

   Gutmacher and Normark (1993) for the Sur slide 

Rates  
200,000 to 1,000,000 yrs 

Thickness 
Greater thickness at northern end of Escarpment (100- 300 m)  
Decreasing through the central and southern Escarpment  



  Study Objectives 

•   Develop scenario events and source parameter inputs for tsunami 
 modeling (distant, regional, and local earthquakes, local 
 submarine slides) 

•  Use paleoseismology studies to constrain tsunami run up models  





CICORE DEM USGS DEM 

Cascadia- Little Salmon Fault Model  



   Study Objectives 

•   Model tsunami runup/drawdown, flow velocity, inundation distance  

•   Develop framework for Probabilistic Tsunami Hazard Analysis   
•   Include aleatory variability of tsunami sources 
•   Include offshore landslides in addition to  earthquakes  
•   Include effects of storms and tides in PTHA 





Next Steps 

•  High resolution bathymetry  

• Characterization of sources – 
•  Circum Pacific sources  
•  multibeam surveys for landslides   

•  Current meters – beyond wave height  



Thank You ! 


