
Patrick Patton Field Notes 
 

In April of 2010 a magnitude 7.2 earthquake occurred, its epicenter was in Northern 
Baja California near the US Mexico border.  The El Mayor Cucapa magnitude 7.2 
earthquake was the largest recorded earthquake in this region and was felt by many 
people.  Magnitude seven earthquakes are common in this region because it is the 
interface of the Pacific Plate and North American plate.  The Pacific Plate is moving 
north-northwest and the North American plate is moving south-southeast creating right 
lateral motion that is accommodated by faults in this region.  The closest earthquake in 
magnitude to the 2010 El Mayor Cucapa earthquake was the magnitude 7.1 Laguna 
Salada earthquake which occurred in 1892.  The surface offsets of the 1892 earthquake 
are located several miles northwest of the main epicenter of the 2010 earthquake, 
however the motion and magnitude of the 1892 earthquake is very similar to the 2010 
quake.  It is believed that the 2010 earthquake propogated north from its epicenter. At the 
northern extent of the 2010 rupture the fault ruptured along the 1892  fault and fault 
scarps for both events are visible.  The 2010 rupture also reactivated parts of the Laguna 
Salada fault.  The interaction between these two earthquakes makes studying them 
important for understanding the structural relationships in the region. 
 
My research is focused on the 1982 earthquake and its structural relationship to the 2010 

earthquake.  I am working with Professor Karl Mueller at the University of Colorado.  
Using data collected by SECE scientists we are trying to relate vertical, lateral, and total 
displacement of the 1892 earthquake to that of the 2010 earthquake.  By trying to 
understand the 1892 earthquake we can try to answer important questions about the 
structural geology of the region.  Comparing the two earthquakes gives insight into the 
interaction of the two earthquakes and the risks they may pose for future earthquakes. 
 
Mapping of the faults in the area is being done using high resolution elevation data 

(LIDAR) in Google Earth Pro.  I have also created plots that relate the proportion of 
vertical and lateral displacement over specific fault segments of the Laguna Salada fault. 
 

Figure 1. 
This map shows the study area in red.  Located in Northern Baja California near the US 
Mexico Border 
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Figure 2. 
The above figure 2 shows the proportions of vertical and lateral displacement as well as 
total displacement for several segments of the Laguna Salada Fault. The plots were 
created using Adobe Illustrator. 
 

Figure 3. 
This picture (figure 3) is a fault scarp across a large alluvial fan.  The image was taken in 
Google Earth Pro with a LIDAR overlay.  The fault scarp can be easily seen and was 
mapped in green. 


