
LANDSLIDES ( Lee, Geist) 

OFFSHORE FAULTS: 

Catastrophic Hazards project 
Multihazard Demonstration Project 
State Waters mapping project 
(Ryan, Conrad, Ross, Johnson) 

PALEO-TSUNAMI STUDIES 
(Jaffe) 



LANDSLIDE SOURCES  
Probabilistic study (Geist and Parsons) 

EARTHQUAKE SOURCES  

Southern California Borderland: 
Recent field studies (hi res reflection, coring) 
Carpenteria paleotsunami study 

Central/Northern California 

RECENCY OF FAULTING 
SLIP RATES/RECURRENCE INTERVALS/ 

    





Palos Verdes debris avalanche!

Goleta landslide!



Empirical Probability Landslide study, Geist and Parsons, 2010!





2010 FAULT ACTIVITY MAP 
STATE OF CALIFORNIA 

California Geological Survey!





Very high-resolution chirp and!
mini-sparker reflection profiles!
plus gravity cores (< 2m)!
collected by USGS  and MBARI
 from 2006-2010.!

NEW FAULT STUDIES 
(Cat Haz Proj, MHDP): 

San Mateo/Oceanside 
Palos Verdes 
Coronado Bank 
San Diego Trough 
Newport-Inglewood 
Rose Canyon 
Carlsbad 



Rose Canyon FZ!

Carlsbad thrust!

NEW MULTIBEAM 
OFFSHORE 
SAN DIEGO COUNTY 

MAY 2010 

Mini-sparker 
June, 2010 



Rose Canyon 

Carlsbad thrust 

San Mateo thrust 

Oceanside 
Inactive in Q 
Sorlein et al. 
NEHRP report 





Oceanside detachment mapped!
from industry MCS data!





Is the San Mateo!
fold and thrust!
belt active?!



PALOS VERDES!
FAULT ZONE! SAN DIEGO TROUGH!

FAULT ZONE!

ROSE CANYON FAULT ZONE!



PALOS VERDES 
FAULT ZONE 

MARINE PALEOSEISMOLOGY:  DETERMINING SLIP RATES FROM VERY HIGH 
 RESOLUTION SEISMICS AND CORES 



The Palos Verdes 
fault does not
 continue 
to the south to  
connect up with the 
Coronado Bank fault
 zone 



Very high-resolution chirp and!
mini-sparker reflection profiles!
plus gravity cores (< 2m)!
collected by USGS  and MBARI
 from 2006-2010.!

NEW FAULT STUDIES 
(Cat Haz Proj, MHDP): 

San Diego Trough 
San Pedro Basin 
Catalina 
30mile bank 



SAN DIEGO TROUGH FAULT ZONE: 

COOP WITH MBARI TO COLLECT 
AUV CHIRP, MULTIBEAM AND CORES  
USING ROV ROBOT, 8/2010 



San Diego Trough fault does not bend to left to connect to the Catalina 
fault on the south side of Catalina Island 



2010 FAULT ACTIVITY MAP 
STATE OF CALIFORNIA 

California Geological Survey!



Pt.Reyes fault zone (just south of PR Peninsula)!



Karen Grove and!
students at SFSU!

Quaternary history!
of Point Reyes!
Fault zone!



High resolution mini-sparker 
reflection data acquired by 
the USGS in 9/2009 as part 
of the California state waters 
mapping project 



USGS CMG OFFSHORE STUDIES: 

1)More accurate mapping of fault traces 
using both industry and high res data 

2) Dating most recent fault offset 

3) **Slip rates on offshore faults** 

4) Recurrence intervals (may have 
a chance for dip-slip faults with 
progressive tilting) 

5) What next? 





Tsunami Source Workshop:  
July 19 and 20, 2010! 

To celebrate the fifth anniversary of the USGS 
Tsunami Source Working Group, a tsunami 
source workshop will be held in the big 
Conference Room of Building 3, USGS, Menlo 
Park on July 19 and 20, 2010.!



2010 FAULT ACTIVITY MAP 
STATE OF CALIFORNIA 

California Geological Survey 



Swath multibeam

bathymetry off of

north/central

San Diego County




KUHN, 2005 interpretation of paleo-tsunami
 deposits near Encinitas (onshore from
 Carlsbad mid-slope anticline).





