
As another part of the internship, the five of us had the privilege of assisting with a 
project to acquire an average for the frequency of seismic events, or earthquakes, along the San 
Jacinto Fault near Hemet, CA.  Dr. Nate Onderdonk of CSULB, Dr. Tom Rockwell of San Diego 
State, and Dr. Sally McGill of CSUSB have come together in a four-year project of trenching 
across the fault. The term trenching refers to the down and dirty practice of scientists in the field 
of paleoseismology, the field in which earthquake specialists study past earthquakes. Studying 
these past earthquakes can give scientists an idea of what the average historical time interval has 
been between significant earthquakes. From this, they can then tell if we can expect one of these 
earthquakes in our lifetime.  

One of the first steps of this project was a CPT survey of the area in which we were going 
to dig trenches. CPT stands for Cone Penetrometer Test, a kind of field testing for soils where a 
cone is shoved into the ground and very sensitive sensors relay pore pressure, tip resistance, 
sleeve resistance, and many other interesting (at least geologically) kinds of data. CPT takes a 
really, really long time. We got about twenty different survey points over two days. Two full 
days. That is about one and a half points an hour. It’s pretty exciting for the first few, when 
you’re watching the screen as the CPT goes down and can spot offset in real-time as it’s 
discovered. After a few hours, however, you find yourself sitting there waiting for the next print 
out. This is not to say it’s boring (pun intended), but that it would work well in tandem with 
another project at the same time. 

 

 
 

 Following the CPT surveying and finishing up the main GPS campaign, we went back to 
the trenching project. The memory of arriving at the trench location when the trench was first 
being opened up now seems long ago. We had been there several times before, but just for prep 
work, such as finding a suitable passageway for the trucks and equipment, and being there for 
some of the soil testing and fault finding work. This time, the outside temperature displayed on 
the internal thermometer in the suburban read a comfortable eighty-three degrees, but since it 
was only around 8am, this was shaping up to be a hot day. The site was out in a dry lakebed, 
somewhere off the road in between the cities of Hemet and Moreno Valley. It was a wildlife 
refuge, so Dr. Onderdonk had to get special permission for us to be there.  When we arrived, 
there was a backhoe carving a three foot wide by six foot deep gash in the lake bed. 

Sally explained to us that we were going to have to scrape the sides of the trench so that 
the different layers of mud and clay could be seen more easily, and then we would have to etch 
over the contacts, or boundaries, between the layers. The whole purpose of cutting the trench was 
to be able to see offset layers in the sediments, which were places where past earthquakes had cut 
the previously straight horizontal layers of clays and sands and displaced them up or down. We 
got to work, and soon discovered the difficulty of tracing the different layers that were very 



much the same color (especially to untrained eyes), and often riddled through with old filled-in 
animal burrows. We each remember thinking, how could anyone find any offset from faults in 
this mess?  

 
 

In the days that followed, we carried out what needed to be done in the trenching process, 
but the majority of time was spent in the bottom of the trench in the dirt, scraping the sides, and 
etching in the contacts. In fact, by the end of each day, our eyes were so focused on finding 
layers that we would find ourselves having urges to trace the layers in road cuts on the way 
home, or even in other things, such as along the grain in wood furniture at home. As the process 
moved along, we prepared each of the walls to be photographed in each of the three trenches. In 
the end we were to create a photo log of the trench, so that even after the trenches were filled in 
and covered, the history it exposed could still be viewed. This process included creating a 
perfectly level string grid across the scraped walls of the trench and then photographing each 
grid panel. Because the trenches were only three feet wide, photographing the whole grid panel 
was done at an angle, which then required the task of using Photoshop to realign the images to 
their original shape. 

 After we finished working in the trenches, we returned to Cal State San Bernardino to 
work with editing the photos in Photoshop. First, we made each grid panel photo into a tile on 
Photoshop. The procedure turned out to be quite a process. (See below.) Then, we made a mosaic 
of these tiles which showed the whole trench from side to side. With a part of our finished 
product in hand, we returned to the dust and dirt in the trench the following day.  Sally and Mark 
began outlining the contacts in the photos of one of the smaller trenches. In an attempt to verify 
the results found in the first trench, the rest of us got to work scraping and etching the wall 
adjacent to the one already completed in the fault zone. It was here that any and all previous 
strain and frustration now offered some satisfaction; each fault now seemed to jump out as we 
outlined the freshly exposed surface. We then started having fun finding each offset, and thus 
mentally visualizing how the ground broke during an earthquake. It turned out to be quite 
fascinating.  
 
Step One: Open Photoshop… 
Step Two: Click “file” “open”. Select JPG file of photo to edit. Select “open.” 
Step Three: Click the rectangular shaped “crop” tool. 
Step Four: Drag a rectangle around the four nails in the photo. Click the little check mark button to crop. 
Step Five: Highlight the dotted rectangle tool. 



Step Six: drag the dotted rectangle across the entire (now cropped) photo. 
Step Seven: Click “Ctrl” “C” on the keyboard to copy. 
Step Eight: Click “file” “new- blank file”. Give the file a “tile_(JPG#)” name and under canvas size, specify a 10 
inch height, 20 inch width, and resolution of 300 pixels/inch. 
Step Nine: If no grid shows, click “view” “grid” and make sure the grid is made up of one inch squares. 
Step Ten: Click “Ctrl” “V” on the keyboard to paste. 
Step Eleven: Click “image” “transform” “distort” 
Step Twelve: Drag the corners of the rectangle until all four nail edges line up in the corners of a 3X2 inch grid. 
Make sure the corners are lined up absolutely perfectly, even when zoomed in (“Ctrl” “+” or “-“) at least 66.67%. 
Click the little check mark button to confirm distortion. 
Step Thirteen: Select the rectangular shaped “crop” tool. Carefully crop the 3X2 rectangle. All nails present in the 
original photo should be showing. 
Step Fourteen: Click “file” “save”  
…Step Fifteen: Close the document, and repeat steps one through fifteen with both maximum 
accuracy and maximum efficiency until your eyes water, you are all squinty faced, your hand 
controlling the mouse gets numb or cold, you jump at small noises, you have listened to a lot of 
music, you need to take a bathroom break, or all the panels are complete and ready for assembly. 
 

As mentioned earlier the GPS campaign not only included us interns but also a group of 
teachers.  The high school teachers and their students were a large part of this GPS campaign. 
We spent a few days in the classroom getting everyone prepared and acquainted with the GPS 
equipment. Following the data collection days, everyone met back at the classroom to do some 
preliminary data analysis to better understand what and why we were actually doing out in the 
field.  We made vector charts showing the velocity, or rate of movement, in the north, west, and 
vertical directions, which makes it easier to visualize what is going on in the fault zones.  A fun 
part of this campaign is getting to see active faults, what they look like, and what features they 
tend to create.  The two most abundant features we saw were fault scarps, where the vertical 
offset during an earthquake makes the ground jump up a few meters, creating steep slopes in the 
surrounding terrain, as well as alluvial fans that were laterally offset from their original stream.   

On a mini field trip to the San Andreas Fault, at Badger Hill behind Cal State San 
Bernardino, Sally gave an introduction to help us geographically orient ourselves. There we 
stood with our Google Earth and photo printouts, and before we knew it, we were matching 
landmarks in the printed map with the real-life ridges, beheaded streams, and alluvial fans in 
front of us.  Later we went on another outing to the Cucamonga Fault to see more fault features.   

   

 
 
Dr. Sally McGill decided it would be beneficial to write a press release for this field trip.  

The next morning reporters came to the Cucamonga Fault, and a fun, short article was published 
in The Press Enterprise. Sure, there were errors in details like elevation, and quotes that were 
taken slightly out of context, but the outcome is that awareness and little snippets of information 



about earthquakes and geology were shared with the public. Back in the classroom we listened 
and learned a lot from Sally’s lecture, Dr. de Groot’s presentation, Seth’s demo, and the 
teachers’ questions and comments about teaching were fascinating to say the least. On one hand, 
it was heartwarming to be able to physically tell that several teachers were very invested in 
learning how to improve both their teaching and student learning. Even as an observer, it was fun 
to compare and reflect on personal high school experiences with the teachers’ experiences of 
high school students. On the other hand, it was alarming to hear that teachers come across high 
school freshman who don’t know how to read fractions off of a ruler. The day’s activities forced 
me to realize that we (curious, excited, eager) college undergrads taking college education 
courses need to take a step back and look at basic problems just as much, if not more than, 
discussing issues like No Child Left Behind, successful Charter Schools, bullying, state testing, 
teaching math, and the millions of topics that intertwine and interconnect the education field. 

We were initially a tad jealous of the high school students who got paid to attend this 
GPS workshop (and therefore go on two field trips, learn, listen to a few lectures, get the hands-
on experience of working with GPS equipment in the field, and get the opportunity to work with 
high school science teachers, Dr. Sally McGill, and us college interns.) Jealously was replaced 
by gladness when the realization came that there are resources and incentives to get high school 
students out in the field- exploring, learning, and being inspired to learn more. What is also 
incredible is that the teachers involved in this project are creating lesson plans for their 
classrooms, based on earthquakes, field work, and research. The more we learn and experience, 
the more we have come to realize the important role that resources, motivation, and opportunity 
play in student achievement. 
 

Between the five of us, we range from age 19 to age 30. We are from both the west and 
east coasts, both Northern and Southern California. We are from Baylor University, Cal State 
San Bernardino, Pasadena City College, Sonoma State, and Wellesley College. Depending on the 
person, we have either stood next to the Iguazu Falls in Argentina, served in the military, gone to 
nine different schools and moved five times, fought fires with the National Forest Service, or 
explored the depths of the Lava Tubes National Monument.  

At least one thing is certain: we are all friendly, hardworking, down-to-earth people who 
are eager to learn and love being outdoors.  

In the past six weeks, we have: watched tedious CPT drilling, learned how to set up GPS 
equipment, fallen asleep in the Suburban, clasped and unclasped those clunky Unavco equipment 
cases countless times, camped for six days, literally cooked in the hot sun while watching GPS 
equipment, started work as early as 6am and ended as late as 7pm in one day, spent at least one 
full seven and a half hour day nonstop photoshopping, collectively eaten more PB and J 
sandwiches than we can count, enjoyed a few bumpy off-road drives to GPS sites, gotten all 
clay-covered from standing, sitting, and sprawling out across the trench floor… 

In each moment of each day we each come away with different impressions, thoughts, 
and a different experience. Here was an attempt to mesh together and describe our internship 
experiences from June 21st to today.        

            
 
 
 


