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EVS PHILOSOPHY AND MISSION 
�

PHILOSOPHY 
The Environmental Volunteers believes all children deserve to learn about the natural 
world through personal exploration, so they can become responsible stewards of the 
Earth. At the Environmental Volunteers we believe that what children appreciate and 
love, they will protect.

MISSION & GOALS
Our Mission: To promote understanding of and responsibility for the environment 
through hands-on science education.

Our Vision: That all children will learn about and be inspired by the natural world so that 
they become responsible stewards of the Earth. 
We achieve this by: 
• Providing hands-on science education 
• Encouraging awareness of the interrelationships between people and nature  
• Fostering an attitude of stewardship for the environment 
• Providing knowledge and skills to children so they can make informed decisions about 

the environment 

EARTHQUAKE PROGRAM AND 
SITE GUIDE OVERVIEW 

�
The Earthquake Geology Program is offered to 4th grade classrooms. Classes will go on 
the field trip to Los Trancos/Monte Bello first. During the field trip students will make 
observations, gather evidence, and ask questions about why the landscape is shaped as 
it is and how the movement of the Earth may contribute to it. As they visit stations 
along the Los Trancos and Monte Bello Ridge trails, students will observe geologic 
features that show us where the San Andreas Fault is located. They will complete 
drawings, see simple demonstrations, and examine maps and photos to better 
understand the geologic features. 

During the classroom program (typically, but not always 1 week later), the students will 
explore 3 stations where they can build understanding and refine their explanations for 
what they saw on the field trip. The three stations are: 
• Mapping the San Andreas: Students will plot earthquakes along the San Andreas 

Fault on a large shaded relief map of California to learn that earthquake epicenters 
help us determine where faults are. A world map showing many earthquake 
epicenters will help students understand that Earth’s crust is broken into tectonic 
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plates. A map of volcanoes shows the Ring of Fire which helps determine plate 
boundaries. 

• Shaping the Land: Students will learn about how earthquakes impact topography. 
They will use their hands to simulate a transform fault, as one plate slides past the 
other. Students will do an activity with sand that models a linear valley and then use 
play-doh and cardboard to build a model of a transform fault that demonstrates the 
formation of pressure ridges and sag ponds. 

• Engineering Safe Structures: In a modeling activity, students will design and build a 
structure that can withstand an earthquake. They will test their structure on a shake 
table and then redesign it to make it stronger. Students will look at a photograph of a 
potentially earthquake hazardous bedroom and list ideas for making the bedroom 
safer in the event of an earthquake. (This is run as a double station in large classes 
requiring 4 stations.) 

The contents of this guide describes the field trip portion of this program. It is focused 
on what is specific to the Los Trancos/Monte Bello site and the learning activities that are 
necessary to build student knowledge for the following classroom program.  

Experiences in nature are always unique and so opportunities to engage student passion 
for what they are seeing may arise that are not covered in this guide. Perhaps you spot 
a coyote on the hill, or there is a dead crow sitting on the edge of the trail (both are 
events that really happened). In these moments, EVs are welcome, and even 
encouraged to use the moment to teach about environmental topics that are not directly 
related to earthquake geology. EVs may bring their own knowledge and experiences to 
these moments. In addition, background information and teaching strategies specific for 
these opportunities can be found in the site guides for Windy Hill, Stevens Creek, or 
Huddart Park. 

By understanding more about earthquakes and where they happen, we can become 
better prepared for when they occur. 
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DRIVING DIRECTIONS  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Los Trancos/Monte Bello Trail Map 
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In case of emergency, call 911 
or 24-hour Ranger Dispatch

at (650) 968-4411.
For your safety, 

and the protection of the preserves:
The preserve is open from dawn until one-half hour after sunset;
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Open Space Preserve

Map Legend
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TRAIL OVERVIEW  
!  

This hike is a loop trail covering portions of the Monte Bello preserve to the south of 
Page Mill Road, and the Los Trancos preserve to the north of Page Mill Road. It consists 
of 6 stops, 5 of which are location specific. There are two short spurs to reach two stops: 
the sag pond, and the broken fence. 

A portion of this trail overlaps with the San Andreas Fault Trail. There are posts marking 
where the San Andreas fault broke during the 1906 San Francisco earthquake and 
numbered posts marking interpretive stops. These trail markers are referenced in this 
guide where appropriate.  

The hike does cross Page Mill Road. Be sure to follow the SAFETY GUIDELINES on 
page 16 both times you cross the road. 

This is habitat where you may encounter rattlesnakes, ticks, and/or poison oak. Staying 
on the trail will mitigate most of the concern, although rattlesnakes occasionally lay in 
the middle of the trail to sun themselves. So, keep your eyes open. See the Trail 
Strategies section on page 22 for techniques to empower students with knowledge about 
these things without making them fearful. While we always want our students to be 
safe, if they start believing nature is fundamentally dangerous that will work against our 
goal of creating life long stewards! 

PREPARING FOR YOUR TRIP  
!  

WHAT THE STAFF DOES 
The School Programs Manager will call the park to request a permit for the specific day 
of the trip. Once they approve, they will send a copy of the permit to the Team 
Coordinator. The Team Coordinator is required to carry a paper copy of the permit with 
them during the hike. 
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TIPS 
In addition to the San Andreas Fault Trail interpretive brochure, 
Midpeninsula Regional Open Space District has great brochures/trail maps 
that can supplement this guide. The Monte Bello map can be found at the 
trail head going south and the Los Trancos map and San Andreas Fault 
Trail guide at the trail head going north. These are also on their website: 
• San Andreas Fault Trail: https://www.openspace.org/sites/default/files/

San_Andreas_Fault_Trail.pdf  
• Monte Bello: https://www.openspace.org/preserves/monte-bello 
• Los Trancos: https://www.openspace.org/preserves/los-trancos

https://www.openspace.org/preserves/los-trancos
https://www.openspace.org/preserves/los-trancos


WHAT ANY EV ON THE TRIP DOES 
One EV stops at the EcoCenter materials room and 
picks up a field trip backpack and the Earthquake Field 
Trip kit box. (Note: Pick up of the kit box from the 
South Bay office can be arranged with staff.) 

WHAT EACH EV ON THE TRIP DOES 
Each EV should prepare his/her own field trip pack. 
This includes:  

• Yellow laminated emergency procedure card  
• Water bottle  

Before the bus arrives, each EV will collect a 
hike bag from the field trip kit.  

• Note: bags with grey straps are longer. 
Bags with black straps are shorter. 

• Make sure each of the student pouches 
are filled with a blank worksheet and a 
sharp pencil. Extras can be found in the 
kit box. 

BEFORE STARTING YOUR HIKE  
!  

WHEN THE BUS ARRIVES 
The Team Coordinator greets the teacher and helps coordinate pairing a group with their 
EV. You will meet in the parking lot for the Monte Bello Open Space (it has the bathroom 
and more room for the bus). 

SUGGESTED TIMING 
The field trip normally lasts two hours. There should be plenty of time to visit all the 
suggested stations and do the accompanying activities. 

BRIEF YOUR ADULT CHAPERONE 
The chaperone is there to help you make sure the students have a safe and enjoyable 
time on the field trip. Be sure they know their role before you start. Here are some 
suggested talking points. 

• Thank you for coming. Your help is needed to make this field trip fun and safe. I 
hope you will enjoy yourself, too.  

• When we walk down the trail, I will take the lead to show everyone where we are 
going. I need you to take up the rear to make sure we don’t have any stragglers.  
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TIPS 
Coordinate with the other EVs so 
that there is roughly the same 
number of groups going each 
direction on the trail. This will reduce 
clustering at the different stations.

Hike bags: grey 
straps are longer 
than black



• Today is a fun day for students. You are welcome to ask questions, but please let 
students ask their questions first. (Don’t be afraid to remind the parent of this point 
if she/he starts dominating the conversation.)  

STUDENT WELCOME 
Timing: 4 - 6 minutes 
Introduce yourself and ask the students to introduce themselves. 

Set your expectations for the students on the trail, but rather than listing a bunch of 
“Don’t Rules”, have the students help come up with the list. Ask questions like: How 
many of you have been to Los Trancos before? What did you learn or discover when you 
were here? What general rules should we keep in mind today?  

Examples of things you want the students to share include 
staying on the trail, listening to the leader, being very careful 
when near the water, being respectful of the animals and each 
other, asking good questions, participating in discussions.Finally 
two additional points for your group: 

• When walking down the trail, stay behind me because I 
know where we are going.  

• Pick a name for your group. (Give students some 
guidelines, such as picking a color and an animal, e.g., The 
Purple Coyotes. It helps them agree on something faster.)  

Occasionally you will have a student who is very worried about what they might 
encounter as this may be their first experience going on a hike. Be sure to help them 
feel comfortable and safe. For example, ask them to help you search for “nature’s 
treasures” along the way. 

ACTIVITY GUIDE 
!  

Managing Traffic Jams 
Because there are five stops on this hike that everyone will need to spend time at, we 
have identified two strategies to help manage your spacing from other groups.  

STATION ORDER 
If your group arrives at the bench stop first and/or if you get there in less than an hour, 
move directly on to the broken fence and come back to the bench. Alternatively, if it 
takes more than an hour to get to the bench, likely other groups have already headed to 
the fence, so go ahead and do the bench first. There will be some unavoidable clustering 
between the fence and the bench stops, but this will spread groups out enough that the 
impact should be manageable. 
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TIPS 
A group name is 
super helpful for 
getting student 
attention, especially 
when you are near 
other groups.



TIME FILLERS 
Some activities have been identified as time fillers so that you can vacate a stop 
more quickly or engage your students with something while you are waiting for 

space to become available. Those activities are noted with this icon. 

Introduction 
Skill: Assessing prior knowledge 
Approximate timing: 2 -3 minutes 

Assess the group’s prior knowledge by asking a couple of questions. Some possible 
questions include:  
• Why do you think we are taking this trip? What do you think we’ll see while we are 

hiking that would tell us there are earthquakes here? 
• Have you ever experienced an earthquake? How does it feels to be in an earthquake? 
• What causes an earthquake?  
• What is special about 1906? What is the San Andreas Fault?  
If they don’t know many answers to these questions let them know that they will soon 
be learning about all this. 

Next tell the students that earthquakes have been happening in the Bay Area for millions 
of years. The Ohlone Indians, who lived in this area long ago, didn’t have the benefit of 
modern science to help them understand what causes earthquakes. Instead they made 
up a story, The Turtle Tale, to tell their children to calm their fears. In this story 
enormous turtles held the earth and all the plants and animals on their backs. The 
turtles tried to stay still and close together so as not to shake the ground. However, 
every once in a while they would move. When they did, the earth shook causing an 
earthquake. 

Plate Movement 
Skill: Modeling 
Approximate timing: 3 -5 minutes 

Explain that as scientists looked to come up with a better explanation than giant turtles, 
they noticed evidence in the landscape to suggest that portions of the Earth’s surface 
were moving in two different directions (not unlike the turtles). Let’s build a model of 
what that might look like. 

Divide the students into two equal, or almost equal, teams and line them up facing each 
other. Have each student cross their arms and hold hands with two students on the 
other side. (Their arms and hands will form a zig-zag pattern and the students at the 
ends of both lines will have one hand free.) Instruct one team to slowly move to their 
left. Have them notice what happens to their ability to continue to hold hands as they 
move. Keep them slowly moving until they are forced to let go. The handholding 
represents the rocks resisting the plates’ movements until the stress becomes too great 
and the rocks suddenly give way along a fault causing an earthquake. 
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Today from lots of scientific study we know that the 
outer layer of our Earth, its crust, is divided into large 
pieces called plates. Here along the San Andreas Fault 
two plates are moving in opposite directions. To the east 
is the North American Plate which is very slowly moving 
towards the southeast relative to the Pacific Plate to the 
west, which is also moving very slowly but towards the 
northwest. Along the San Andreas Fault these two plates 
get “locked” and for long periods of time don’t move as 
the stress builds up along the fault. When enough stress 
has built, up we experience earthquakes as these two 
plates move suddenly one past the other. 

Today scientists have figured out how earthquakes happen. They used observations and 
reasoning and “connecting the dots”. When they came to look for the faults where the 
earth moves in California, they observed some unusual land forms. Today we are going 
to be scientists and take a walk along the San Andreas Fault to look for some of these 
unusual land forms. These landforms include mountains, hills, valleys, and sometimes 
water areas that have no streams feeding into them. Later when the EV volunteers come 
to your classroom you’ll learn more about what causes these landforms and 
earthquakes. 

If you begin your hike on the Monte Bello side of Page Mill, the following descriptions are 
in order. If your group begins on the Los Trancos side you will need to adjust the order. 

Before leaving the parking lot, pass out the 
student pouches with the pencils and 
worksheets. Ask the students to write their 
name on the paper. Explain that they will be 
adding details to each drawing when they 
have arrived at the location which is shown 
in the drawing. 
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SAMPLE CONVERSATION 
After students break their hand hold: 
EV: What just happened? 
Many students: An earthquake! 
EV: Yes, that was an earthquake. Why did it happen? 
Student 1: We couldn’t hold our hands anymore. 
Students 2: I can’t reach that far! 
EV: Yes. When two pieces of ground are moving in two 
different directions, they will get locked up like you 
holding hands, and then eventually the stress builds up 
so much it can’t hold anymore and we get an 
earthquake.

Students crossing hands to model 
plate movement.

One line steps 
away, the other 
remains in place.

Student pouches and 
worksheets



Conglomerate Rock 
Skills: Identifying attributes 
Approximate timing: 5 minutes  

This station can be done at the beginning or at the end 
of the field trip as this rock is in several places around 
the parking lot. To help space out the groups, the first 
group or two can skip this station for now, doing it at the 
end of the field trip, and begin going down the trail.  

Gather your group around a sample of the conglomerate 
rock. You can find them at the Monte Bello trail entrance or at the side of the parking lot 
near the footpath to the Los Trancos preserve. Ask students to make observations about 
the rock. 
The conglomerate is a sedimentary rock made of smaller rocks embedded in sand/mud 
which has hardened. Because these rocks are unique around here, geologists tried to 
figure out how they got here. It turns out they came from Loma Prieta Mountain 37 km 
(23 miles) to the southeast. (Often these rocks are called Loma Prieta conglomerate.) 
Tell the students that they will be able to find Loma Prieta Mountain, weather permitting, 
on their walk so they can see for themselves how far away it is. The explanation is that 
they were carried down the western side of Loma Prieta Mountain by a landslide, 
crossing the San Andrea Fault which is at the base of the mountain, and came to rest on 
the Pacific Plate. The rocks were slowly transported to the north, earthquake by 
earthquake, over a million years or so, to where they are found around here today.  
You can mention that the 1989 Loma Prieta earthquake, the last big one as of 2017, was 
centered near Loma Prieta mountain.  
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SAMPLE CONVERSATION 
EV:Tell me what you notice about this rock. 
Student 1: It’s light brown. 
Student 2: It has something growing on it. 
EV: So it is a rock that is a good place for lichen to grow. What else about the rock 
itself? 
Student 3: It’s big, I could sit on it. 
Student 4: It has lots of different colors. 
EV: What are those different colors? 
Student 2: It is pink and brown and grey 
EV: Yes, and why are they different colors? 
Student 5: It’s like lots of little rocks mushed together. 
EV: Interesting observation! In fact, that is exactly what it is. It is called a 
conglomerate, which is just a great scientific word for lots of little rocks “mushed 
together” to make a new rock. This one is particularly special as it is very different 
from the other rocks around it.

Loma Prieta Conglomerate



Pressure Ridges 
Skills: Identifying relationships and patterns 
Approximate timing: 10 minutes  

From the parking lot head south to the Stevens Creek Trial. There is plenty of room 
along the trail for 4 or more groups to all do this activity. If you are the first group to the 
stop, go to the furthest spot you can. 
• From the parking lot: go almost to the 

t-junction. 
• From the sag pond: go to the bench. 

If it is a clear day find Mt. Umunhum in 
the distance, it has a square-looking 
building on top, and point out that Loma 
Prieta mountain is to the right of Mt. 
Umunhum. If you have covered it, remind 
the students that this is where the 
conglomerate rocks came from and the 
rocks traveled here with the help of the 
San Andreas Fault. If it isn’t a clear day, 
there is a photo of Mt Umunhum to share 
with the group (show photo “Pressure 
Ridges - Monte Bello”, and refer to arrows 
1 and 2 seen here to the right). 

Have the students find the sketch of 
pressure ridges, and ask them to find 
where in the landscape the drawing is. 
Ask students to draw at least three 
additional details on this sketch. Help any 
students who are having trouble 
identifying the hills which make up the 
pressure ridges. After they have had a 
few minutes to do the sketch, ask them to 
share some of the items they added to 
their drawing and why they chose to draw 
that item. 

What do you see? Describe the way the hills look? Does anything look unusual?  
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For More Information
Visit www.openspace.org
or call (650) 691-1200

Dogs and Bicycles not permitted in this Preserve

One group can work 
from each arrow

TIPS 
The purpose of the drawing activities is to have the students focus and look more 
closely at what they are seeing. It does not matter if they draw the “most important” 
things. The activity engages all of the students’ visual and kinesthetic learning 
modalities and will help them see the details you point out to them later.

Options to stop for the Pressure Ridges activity

1 = Mount Umunhum with square building  
2 = Loma Prieta with radio towers

1 2



Share the photo of the Carrizo plain with its pressure ridges along either side of the San 
Andreas Fault. (The Carrizo Plain is in the southern end of the state roughly west of 
Bakersfield in the inner coast range.) This is a place where the pressure ridges stand out 
because they are in the middle of a very flat treeless plain. 

This hills around us are made in the same way. But it isn’t as obvious because of all of 
the trees. Show students the LIDAR image. Ask students what is different about the two 
portions of the photo. Some students may recognize that it is the same location with out 
the trees.  

Briefly explain how these images were created. The top map is a satellite image showing 
Page Mill Road, lots of trees, and the surrounding grassland. The parking lot is visible. 
The other map is done with LIDAR, a laser-based radar. From an airplane equipped with 
a laser, elevation measurements of the ground are taken at very close intervals. These 
millions of measurements are digitally compiled to produce a map which shows only the 
ground. Trees and other plants are missing. In the LIDAR map the San Andreas Fault is 
visible as a narrow valley/bench-like line running from the upper left to the lower right. 
Explain to the students what these maps show and also show them where they are 
currently standing. 
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SAMPLE CONVERSATION 
EV: (Showing picture of Carrizo Plain) What do you see in this 
picture? 
Student 1: It’s green on this side and brown over here. 
Student 2: There’s this really long line. 
EV: What does the ground look like next to that straight line? 
Student 3: It’s really wrinkled. 
EV: The Carrizo Plain is a place in the Central Valley where 
this feature of a long line with wrinkled or hilly edges stands 
out because it is so easy to see, but scientists now have a 
new technology that helps them see features in the landscape 
that was hard to see before. Check out this picture, what do 
you see? (Show the LIDAR picture) 
Student 2: The bottom one doesn’t have any trees. 
EV: Are the top and bottom pictures of the same location? 
Student 1: Yeah, look there is this road on the bottom of both 
of them.  
Student 4: You can see a long line on the bottom one! 
EV: The parking lot where we started is here on this page. We 
are standing just off the end of the image. When we look out 
we can see the hills and we can sort of see how the valley 
from our drawing is pretty straight, but when we see this 
special picture it becomes really obvious that we have the 
straight line with the wrinkly hills just like the Carrizo Plain. 
These wrinkly hills are called pressure ridges.

Carizzo Plain

LIDAR Image

Satellite Image



Scientists call our hills “pressure ridges” because 
pressure caused by the movement of the North American 
and Pacific plates builds up and creates these hills. 

Show the students the paper with all the slits in it. 
Explain that the paper on either side of the slits 
represents two plates, here the North American Plate 
and the Pacific Plate. The arrows are indicating which 
way each plate moves. Ask students to predict what will 
happen when you move the paper in the 
direction of the arrows. 

After getting a few ideas, ask two students to 
help by moving the two sides in the directions 
indicated by the arrows. Ask the students what 
they see happening as the sides of the paper are 
moved. How does what the paper is doing 
between the slits compare to what they see 
when they look at the pressure ridges. 

Transform faults like the San Andreas fault are 
rarely perfectly straight; there are numerous 
smaller and larger bends in the fault. Pressure 
ridges result when movement at a bend along the transform fault forces rocks into a 
smaller space, pushing them upward just as happened with the areas between the slits. 

Encourage the students to look for additional pressure ridges as they hike along. (They 
are all over the place as basically the entire inner and outer coast ranges have been 
formed this way over the past 3 to 4 million years.) Another feature of pressure ridges is 
that they are often linear. The entire ridge to the west of Los Trancos and Monte Bello, 
where Skyline Boulevard runs, is a linear ridge formed on the edge of the Pacific Plate. 

Sag ponds 
Skills: Identifying relationships and patterns, Modeling 
Approximate timing: 10 minutes  

Walk down the trail until you come to the rather large sag pond to the east of the trail. 
Again have the students get out their sketches. Have them add at least three details to 
the sag pond drawing.  
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TIPS 
For more information about how LIDAR is used, check 
out this website: 
https://ww2.kqed.org/quest/2012/11/15/geological-
outings-around-the-bay-los-trancos-open-space/

Environmental Volunteers © Earthquake Site Guide for Los Trancos and Monte Bello Trails 

Pressure Ridge Demo 

  

Note: cut slits along dotted lines. Place the sheet on a smooth, flat surface, then slowly move the sides of the 
paper according to the marked arrows 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Pressure ridge slit paper demo

Pressure ridge slit paper demo in action

https://ww2.kqed.org/quest/2012/11/15/geological-outings-around-the-bay-los-trancos-open-space/
https://ww2.kqed.org/quest/2012/11/15/geological-outings-around-the-bay-los-trancos-open-space/
https://ww2.kqed.org/quest/2012/11/15/geological-outings-around-the-bay-los-trancos-open-space/
https://ww2.kqed.org/quest/2012/11/15/geological-outings-around-the-bay-los-trancos-open-space/


Ask the students to describe their observations. After they 
have shared their ideas, ask them why would water collect 
here. Help them understand that water collects anywhere 
there is a depression in the ground. Then ask them how those 
depressions form. There are many answers (e.g., receding 
glaciers) but there is one that we are most interested in today. 

Bring out the sag pond cardboard fault model and notice how 
the fault isn’t straight but curves. Ask the students what might 
happen when the two pieces move in the direction indicated by 
the arrows. Then do the demonstration and ask the students 
for their observations. Be sure to ask if the space that forms is 
a hole to the center of the Earth? Of course not. The ground 
across the fault stretches. Tell the students they will see 
another model of this when we are in the classroom later. 

Ask the students how a scientist might know that the 
depression for this pond was created from movement of the 
crust like our demonstration and not another reason. One 
reason is the fact that the pond is surrounded by other 
indicators of earthquake activity. A second reason is when you 
have a series of depressions in a line. Here we have this pond 
in the same line as Crystal Springs Reservoir and other 
unnamed sags. 
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SAMPLE CONVERSATION 
EV: What are some things you added to your drawing? 
Student 1: I drew all of these extra plants. 
Student 2: I drew that bench over there. 
Student 3: I drew the water down there. 
EV: Where do you think all of this water came from? 
Student 2: Rain? 
Student 4: Maybe a river? 
EV: Do you see a river? 
Student 4: Yeah, it goes under the trail over there. 
EV: Which way is that water flowing? Into the pond or out of the pond? 
Student 3: Out of the pond. 
EV: Yes, so the water didn’t get into the pond from that. It is hard to see from right 
here because we can’t see the entire pond, but there isn’t a river or stream that goes 
into this pond. And I happen to know that the stream with water flowing out of the 
pond is called a culvert because it was built by humans to make sure the pond didn’t 
overflow onto the trail. Ponds that don’t have a natural waterway feeding it were 
formed in a special way. Let me show you. (Starts the demo).

Sag pond model - before

Sag pond model - after



Ask students to think about where water in a 
lake or pond may come from. Ideas would 

include rivers and streams, springs, or run-off. If it 
is run-off then during the dry season, when there 
isn’t that much run-off, what would happen? The 
water would go away. Share the picture of the large 
sag pond from the Carrizo Plain. This area is much 
drier than the Bay Area so the sag pond only 
occasionally has water in it. Notice the pressure 
ridges to the right of the sag pond. The San 
Andreas Fault lies directly under this sag pond. 

Before leaving this sag pond remind the students to keep an eye out for other sag 
ponds. There is at least one more, most of the year it is dry, on the Los Trancos side of 
Page Mill. 
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Sag pond at the Carrizo Plain

Crossing Page Mill Road 
Special Safety Instructions 

Head towards Page Mill and carefully cross the road to continue on the Los Trancos 
trail. Cars and bicycles can be traveling at relatively high speeds especially down this 
road and with all the twists and turns, they may not see you and the students. In order 
to reduce the time students are on the road follow this procedure: 

1. Stop well before the road to give instructions. In all locations there is a fence 
students can stay behind. 

2. Instruct students to line up at least one large step BEHIND the white line marking 
the edge of the road. (Left photo) 

3. When everyone is lined up, look and listen carefully for cars. 
4. When clear tell the students to cross the road together without running, but 

without dawdling. (Right photo) 
5. Lead the group through the fence on the other side of the road.

Crossing the road togetherLining up behind 
the white line



Bench and posts marking the San 
Andreas Fault 
Skills: Identifying relationships and patterns 
Approximate timing: 10 minutes  

Once you reach the bench and posts at station 
3 (as numbered for the San Andreas Fault 
Trail), get the group in a position that matches 
the sketch of the bench and have the students 
add at least three details to this drawing. After 
they have finished, ask them for their observations about the bench. What do they think 
the posts are marking? Encourage them to speculate as to how the bench was formed. 

Discuss what the term “bench” might mean. Do they know a definition of the word? (i.e., 
a place where people can sit). Make a comparison with what they see at this station: the 
bench the San Andreas has created. (One could think of a giant sitting on the San 
Andreas bench with its back resting on the uphill side and its legs and feet on the 
downhill side.) 

Share the picture of the 1906 San Andreas 
rupture from up north near Olema. Explain 
that this is similar to what it looked like at 
Los Trancos here at the bench location right 
after the 1906 earthquake occurred. Ask the 
students to describe what they see in the 
picture. (Notice that you can also see a 
narrow geologic bench in this picture.) The 
cracks not only show that the two sides of 
the fault moved in opposite directions but 
that there was some movement of the 
surface of the earth away from the cracks as 
the cracks were a bit lower than the 
upturned surface. Slowly these cracks filled 
in and the surface once again became flat. 
Over many cycles of earthquakes the 
flattened area grew larger and the bench was 
formed . 1

Encourage the students to watch for more posts marking the San Andreas Fault as well 
as more benches. (Note: Posts with yellow bands mark the main rupture while all white 
posts are smaller, side ruptures of the San Andreas. The numbered posts refer to stops 
on the San Andreas Fault Trail. We will only be at 3 of those stations.) 

 Modified description from Midpeninsula Regional Open Space District Los Trancos pamphlet1
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TIPS 
Please note that the bench and offset 
fence stations can become overrun 
with groups. If you reach the bench 
with an hour to go on your hike, go to 
the fence and do that station before 
returning to the bench to complete 
this station.

Ground Rupture - 
1906 San Francisco 
earthquake - Pt. 
Reyes peninsula 
near Olema



Offset Fence 
Skills: Collecting Data, Determining causes and effect, Inferring 
Approximate timing: 5-10 minutes  

At station 4 is a fence, ask the students for their observations of what they see and ask 
them to think about what might have caused this break. 

This fence was built from very old material to show how much the land on either side of 
the San Andreas Fault moved in the 1906 earthquake. Make sure the students notice the 
posts marking the San Andreas Fault. (See the description in the Bench section.) 

Get out the tape measure and ask for volunteers to measure the distance between the 
two ends of the broken fence. Ask the students how they should measure the fence. 
Help them realize that measuring from the end of one piece of fence to the end of the 
other is an angle that does not reflect how the earth moved in the earthquake. How can 
they measure how far the fence shifted. Students may come up with some creative 
ideas as long as they are measuring the perpendicular distance. 
How many feet did they measure? It is estimated that the San Andreas moved 3 feet at 
this location in 1906. 
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SAMPLE CONVERSATION 
EV: When I say “bench” what does that mean to you? 
Student 1: It’s all of the extra players on a sports team. 
EV: (Not following the student’s thinking, seeks to understand before responding) Extra 
players? Can you explain that? 
Student 1: You know, it’s all the guys “on the bench” 
EV: (Understanding the student’s reference, but wanting the students to articulate how 
it connects.) Oh right, so why is it called being “on the bench” 
Student 2: Because they are sitting on the bench. 
EV: So a bench is something you sit on, how is it different from a chair? 
Student 3: It’s long so you can have lots of people sitting on it. 
EV: Ok, a bench is a long place to sit. Take a look at this picture. It was taken shortly 
after the 1906 earthquake. What do you see? 
Student 1: There is a big, ol’ crack in the ground. 
Student 3: There’s a lady in funny cloths. 
EV: That is what they wore back in 1906. Do you think this hill looks like this today? 
Student 4: No, the grass would grow back and the crack would be like flattened out. 
EV: Sure, erosion would flatten out the crack. Now, imagine a giant came along and 
saw this flattened out area. Can you imagine how he could sit on the flat part of the hill 
and then lean back against the slope going up behind the lady and he could dangle his 
feet down the slope in front of the lady? Take a look again at the bench area of your 
drawing. Can you see where a giant could sit down?



Move away from the fence so other groups can 
observe and measure it. Relate that further north 

closer to San Francisco it is estimated that the fault 
moved 7 to 9 feet. North of the Golden Gate, close to 
where the epicenter was located, it is estimated that the 
fault shifted 16 feet. Show the students the picture of the 
reconstructed fence at Bear Valley in Pt. Reyes. This 
fence, like the one here at Los Trancos, was built to show 
the movement along the San Andreas in 1906. At Pt. 
Reyes it was 16 feet. Using the tape measure, have the 
students figure out how to show 16 feet worth of 
movement! Share the picture from 1906 showing a fence 
which was intact back then and was offset 11 feet during 
the earthquake. (Even further north of Pt. Reyes near Tomales Bay the lateral movement 
was 21 feet in 1906. This is believed to be the largest offset during the 1906 
earthquake.) 

 
Second Sag Pond and Oak Trees 
Depending on your time, you can walk down hill to station 5 where you can see a 

spring bubbling up due to the clay soil created from the earthquake friction (it is not 
very interesting when the water isn’t flowing), or station 6 to see the sag pond there. 
Ask the students for observations and see if they can figure out why this is a station. At 
station 7 there are two oak trees which started growing before the 1906 earthquake. 
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SAMPLE CONVERSATION 
EV: How far did the fence break in the earthquake? 
Student 1: 10 feet! 
EV: How do you know that? 
Student 1: Because it looks like 10 feet. 
EV: How do you know how far 10 feet is? 
Student 2: We would need to measure it. 
EV: Ah, what if I gave you this measuring tape? 
Student 2: (Measures the diagonal) 5 feet. 
EV: How did the ground move during the earthquake? 
Student 3: (Showing correctly with their hands) Like this. 
EV: Is that the distance we measured? 
Student 2: No, we need to go straighter. 
EV: So how do you know what point to measure. 
Student 4: Like this. (Student stands with their back to one end of the fence and walks 
heel-to-toe forward to the point to take the measurement.) 
Student 2: 3 feet 2 inches. 
EV: Does everyone think that is a good measurement?

Offset fences at 
Point Reyes: 1906



They were knocked down back in 1906, 
survived, and the side branches began to 
take over as new “trunks”. 
 
Check your time and make a best estimate 
if you can do these three stations. The 
distance isn’t all that great but it may take 
a good 15-20 minutes to do all three. 

Linear Valley to the north 
Skills: Identifying relationships and patterns 
Approximate timing: 10 minutes  

As you proceed back towards the parking lot, turn to go up the hill and stop at the bench 
for the overlook. If the day is clear, look around to the east and north. Ask the students 
what they recognize. Or see if there are things they can relate to (e.g., for schools for 
East Palo Alto, help them find the end of the Dumbarton Bridge and tell them their town 
is at the end of the bridge). Be sure they know they are looking at the San Francisco 
Bay. 

Look north towards Crystal Springs Reservoir and San Andreas Lake. If the weather 
doesn’t permit seeing these lakes, share the picture of the lakes with the students (show 
photos “Crystals Springs Reservoir (close-up)” and “San Andreas Lake and Crystal 
Springs Reservoir view from Los Trancos” from binder). What do they notice about these 
lakes? What do they notice about the hills/mountains on either side of the lakes? 

San Andreas Lake and Crystal Springs Reservoir are situated in a linear valley that was 
formed by the San Andreas Fault. Define for the students that a linear valley is one 
which is straight, like a line. 
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TIPS 
More description of each of these stations 
can be found in the Los Trancos San 
Andreas Fault Trail Guide. 
https://www.openspace.org/sites/default/
files/San_Andreas_Fault_Trail.pdf

Wide view of San Andreas Lake and Crystal 
Springs Reservoir view from Los Trancos - note 
the trees in both pictures

Close up of Crystal Springs Reservoir - note the trees 
in both pictures

1 2

1 2



Next show the students the 
topographic map of these two lakes 
without the red line and ask them 
what they see. If they can’t easily see 
the “line” that the lakes and linear 
valley surrounded by the pressure 
ridges make, share the map with the 
red line marking the San Andreas 
Fault. Ask the students to speculate as 
to how this linear valley might have 
been formed. (How these linear 
valleys are formed by the San Andreas 
will be explored back in the classroom 
in a learning station. Let the students 
know this.) 

Conglomerate Rock (Alternate 
Location) 
Loma Prieta Conglomerate can be found in 
many locations along the hike. It is most 
notable at the parking lot to do at the start or 
the end of your trip, but this is something that 
can be done at anytime on the hike. 
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SAMPLE CONVERSATION 
EV: Take a look at this map. What do you 
notice? 
Student 1: There are lots of weird blue shapes 
over here. 
EV: Yes, and what else? 
Student 2: There is all of this pattern on this 
side. 
EV: What does that represent? 
Student 1: It’s hills! 
Student 3: Why is some of it yellow? 
EV: That shows hills that are higher up. Can 
anyone figure out where we are? 
(A couple of guesses are offered, none 
correct) We are actually down here just north 
of the Monte Bello Ridge Parking, which is 
where you got off the bus. And we were just 
looking north towards the Crystal Springs 
Reservoir. Can you find that on the map? 
Student 3: Here it is. 
EV: What do you see on the map between the 
reservoir and where we are standing. 
Student 2: There are a lot of hills. 
EV: What if I show you this version of the 
map. (Shows the version with the valley 
marked with a red line.) 
Student 4: Look, it’s a straight line. 
EV: In nature, things aren’t usually so 
perfectly straight unless there is something 
interesting going on. So this is a place that 
made scientists wonder what was causing it.

Linear valley to the north.

Linear valley to the 
north - marked in red.



End of the field trip 
Have the students share something that they 
learned or thought was cool that they are going to 
remember for the classroom program. Review 
some of the concepts: pressure ridges, linear 
valley, etc. 

Collect the “name tag holders” and pencils and 
make sure the students take their sketches with 
them to give to their teacher to keep until the EVs 
come to the classroom for the learning stations. 

TRAIL STRATEGIES 
!  

In addition to the many trail strategies found throughout this guide, there are many 
general strategies you can put to use for a successful hike. 

Following Interest/Opportunity 
Every day on the trail is different and the students in your group will be different. Feel 
free to work with the student interests. For example, it is not uncommon to have a 
group who is fascinated by holes. While you may not want the topic to completely take 
over your day, spending some time investigating the interests of the group will make for 
a far more enriching experience overall. Or if there is something to see that is unusual, 
e.g. a coyote, or an unusual water flow due to recent rains, take advantage of the 
opportunity to engage your students. If this means you spend less time at one of the 
earthquake stations, you will still have a successful hike. 
Choose Your Nuggets 
How many fascinating tidbits of information do you have in your head? Probably more 
than you even realize. Taken individually, each “nugget” is great and can enhance a field 
trip. However, the more you share the less your students will remember in the end. So 
choose your nuggets carefully.  

When should you share a given nugget? 
• Because you are directly answering a student’s question. 
• Because it will directly build on a discussion you have already been having. 
• Because your group needs a rest stop and you have done all of your other time fillers. 

When should you save a given nugget for another day? 
• Because you are sharing only because you love this fact. 
• Because you are sharing only because you happen to be at that spot on the trail. 
• Because you have already shared several nuggets. 
• Because your group is getting tired and their brains are full. 
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TIPS 
Do your wrap up before you get 
back to the Monte Bello parking lot 
so you still have the students’ 
attention. Depending on the 
direction you were hiking, good 
options include the Los Trancos 
parking lot or at the end of the 
Pressure Ridges stop.



“Dangers” 
There are many things that we may encounter on this hike that you may want to warn 
your students about. However, if you begin your hike by saying “Welcome. Here are all 
the things that can do you harm.” You are also beginning with a message that nature is 
dangerous and scary. Students that fear the environment will not be motivated to 
protect it, going directly against the EV mission.  

Instead, we want students to love the environment while granting proper respect to it by 
taking appropriate precautions.  

When you begin your hike by asking students to stay on the trail and listen to the leader, 
you have already mitigated most of the risk and then you can wait until an appropriate 
time to focus on one risk but doing it in an educational way. The following are some 
possible techniques. 

STUDENT OBSERVATIONS (POISON OAK) 
Stop along an area of trail where the students can easily see some poison oak. Do not 
tell them what it is yet. Point out the sample(s) - even with a stick to reinforce not 
touching it - and ask the students to observe the plant with their eyes only. They should 
get to know the plant as much as possible so if they saw it again they would recognize 
it. 

Let the students observe for at least a minute. Ask for some of the observations. 
Encourage students to make comparisons to similar plants nearby. Perhaps one student 
notices the edges of the leaves are like a cartoon cloud. Another may say it is like the 
bumps of their knuckles when they make a fist. And still another may notice that the 
edges are rounder than the pointy leaves of the plant next to it. By letting the students 
create their own descriptions, they will remember them better and they will be more 
likely to be able to identify it later. 

After you have gotten many descriptions, then share that this is Poison Oak. All year this 
plant produces an oil which causes an allergic reaction in humans, which is different 
from being poisonous. Depending on the season, the plant can have different 
appearances. In late winter, spring, and summer the leaves are in groups of three with 
wavy or scalloped margins. In the fall, or earlier during a drought, the leaves turn a 
bright red and fall off. In late fall and early winter the gray-brown branches are rather 
straight and the side branches come off at close to a right angle. 

USING STUDENT KNOWLEDGE (RATTLESNAKES) 
This is rattlesnake habitat. Ask students what they know about snakes, and in particular, 
rattlesnakes. This allows you to assess if the students already know that rattlesnakes 
need to sit in the sun to warm up and that they only bite to defend themselves. Or do 
the students carry many misconceptions? Build on what students know to help them 
understand their misconceptions and change them.  
CLOSE ENCOUNTERS (TICKS) 
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On trails through grassy areas, be on the look out for ticks on the grass. When you find 
one stop and have the student come look at it. You can even pick it up and hold it in 
your hand. The act of holding the tick demonstrates how we do not need to be afraid of 
ticks, and it allows you to make sure every student gets a good look. However, at the 
same time we want to make sure students are respecting ticks and the precautions to 
take. For example, you can wear long pants and then tuck the pant legs into your socks. 
Explain to the students that at the end of their hike they should check their body for 
ticks. They will bite and they can transmit diseases like Lyme disease. However, as you 
are standing there holding a tick, ask the students why you might not be afraid. Reasons 
include: 
• Ticks take a long time to decide where they are going to bite and an open palm is one 

of their least favorite spots, so it will just crawl over your hand like a ladybug. 
• While untreated Lyme Disease is quite serious, the tick has to be attached for at least 

36 hours to transmit the disease. In addition, if caught early, it is easily treated with 
antibiotics.  2

• In California, a protein in Western Fence Lizard blood will kill Lyme Disease and so the 
disease is much less common here than on the east coast where they don’t have this 

lizard.  3

 Center for Disease Control: https://www.cdc.gov/lyme/index.html2

 https://www.sfgate.com/health/article/Lizards-Slow-Lyme-Disease-in-West-Ticks-bite-3009330.php3
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SAMPLE CONVERSATION 
EV: What do you know about rattlesnakes? 
Student 1: They will always shake their rattle before they strike. 
EV: Ok, let’s think about that one. Why do rattlesnakes have a rattle? 
Student 2: To warn you before it bites. 
EV: Why would it want to warn you? 
Student 1: Because it doesn’t want to bite you if it doesn’t have to. 
EV: That is true and that’s a good thing because it means if we give them plenty of 
space, they won’t hurt us. So when is it going to warn us? 
Student 3: If we are getting too close. 
EV: True. Now what if we ran up to it really fast and just grabbed it. What would it do 
then? 
Student 2: I think it would just bite you because it didn’t have time to warn you. 
EV: Yes, and that is one reason you won’t always get a rattle warning. It makes it 
important to keep our eyes open and look for them, especially on the trail where we 
are walking. Is there another reason we might not get a rattle warning? 
Student 4: Can a rattlesnake drop their tail like a lizard? 
EV: No not like a lizard, but you are on to something, which is the rattles can break off 
(more like a broken fingernail). If they break off then they can’t rattle.



BACKGROUND INFORMATION 
!  

You can view the entire trail guide for Los Trancos at 
https://www.openspace.org/sites/default/files/San_Andreas_Fault_Trail.pdf 

(If something interesting in the biological arena arises during your walk, feel free to take 
a moment to focus on that. Helpful background information is found in the forest and 
foothill field trip site guides. Please, however, do make sure that everything mentioned 
in this site guide is covered as the EVs presenting the classroom learning stations are 
counting on the students having done it all.) 

Much of the following information isn’t intended to be directly taught to the students but 
is here to help answer questions which might come up as you visit the different stations 
along the trail. 

The San Andreas is a transform fault where the two sides of the fault move sideways 
past one another. Another way of describing the San Andreas is that it exhibits right-
lateral movement which means that when standing on one side of the fault the other 
side would move to your right when an earthquake occurs.  

The San Andreas is one of the world’s most famous faults partly because it is on land. 
(Most of the major faults of the world are found under the ocean.) That many people live 
within a short distance of the San Andreas also adds to its fame because of its affects on 
us during earthquakes.  

The San Andreas runs from Cape Mendocino in the north, where it heads west out under 
the Pacific Ocean, down through the Salton Sea at California’s southern end. Here other 
faults connected to the San Andreas continue southward under the Gulf of California. 
The San Andreas Fault has been active for 15 to 20 million years and in more recent 
times has produced large earthquakes about every 150 years within its southern and 
northern sections. The middle section is a “creep zone” as large earthquakes haven’t 
historically occurred there. Instead a slow, relatively steady, slipping or “creeping” 
movement of 2 to 3.5 cm per year occurs in this area. Over millions of years the 
movement along the San Andreas has added up to at least 300 km (200 miles) of 
displacement on the two sides of the fault. 

The San Andreas is roughly 1,300 km (800 miles) long and is the main fault in an area 
called a plate boundary. A plate boundary is the relatively wide area which separates one 
tectonic plate from another. A plate boundary is significantly wider than a single fault as 
it encompasses many faults which result from the movement of adjacent plates. For 
example, the Hayward and Rogers Creek Faults are also part of the same boundary as 
the San Andreas. (Please note, not all faults are located within a plate boundary.) The 
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plate boundary containing the San Andreas separates the North American Plate to the 
east from the Pacific Plate to the west. The entire Pacific Plate is moving northwest 
relative to the North American Plate at roughly the speed our fingernails grow or up to 
3.7 cm (1.5 inches) a year. However, the movement along the faults within the plate 
boundary comes in jolts in the southern and northern sections of the San Andreas. In 
between significant earthquakes the two sides of the San Andreas Fault, and other 
nearby faults, are “locked” as the rock formations and bends in the fault hold the edges 
of the plates in position. When the built-up stresses are strong enough to overcome the 
locking, an earthquake occurs where the land on either side of the fault quickly becomes 
offset. These offsets can range from distances measured in centimeters to as large as 
8.8 m (29 feet). This large movement occurred during the 1857 Fort Tejon earthquake in 
southern California. 

The southwest movement of the North American Plate relative to the Pacific plate results 
in compressional forces along the San Andreas which cause the formation of the Coast 
Ranges. The coast ranges around the Bay Area have been actively forming for the last 3 
to 4 million years. The linear valleys found within the coast ranges are also formed by 
the transform movement of the San Andreas. Each time an earthquake occurs, the rocks 
along the fault are ground into smaller pieces. This finer, pulverized material is more 
easily eroded away by the activities of streams and rivers. With time the linear valleys 
deepen in relation to the ridges on either side showing us where the San Andreas has 
been active. 

The map below shows only a few of the major offshoots from the San Andrea Fault. 
https://commons.wikimedia.org/wiki/File:San_Andreas_Fault_Map.gif  
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Further information can be seen at 
https://pubs.usgs.gov/gip/earthq3/safaultgip.html 
and 
https://en.wikipedia.org/wiki/San_Andreas_Fault 

Information about LIDAR and how it informs earthquake science. 
https://ww2.kqed.org/quest/2012/11/15/geological-outings-around-the-bay-los-
trancos-open-space/ 

https://www.openspace.org/sites/default/files/San_Andreas_Fault_Trail.pdf 

STANDARDS 
!  

ESS1.C:  The History of Planet Earth 
Local, regional, and global patterns of rock formations reveal changes over time due to 
earth forces, such as earthquakes.  
ESS2.B: Plate Tectonics and Large-Scale System Interactions 
The locations of mountain ranges, deep ocean trenches, ocean floor structures, 
earthquakes, and volcanoes occur in patterns. Most earthquakes and volcanoes occur in 
bands that are often along the boundaries between continents and oceans. Major 
mountain changes form inside continents or near their edges. Maps can help locate the 
different land and water features areas of Earth. 
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PHOTO CREDITS 
!  

Cover: 
Judy Kramer, 2018 

Hike bags (pg 7): 
Christine Zack, 2018 

Cross hands model - 2 photos (pg 10): 
Brittany Sabol, 2018 

Loma Prieta Conglomerate (pg 11): 
Brittany Sabol, 2018 

Mt Umunhum View - Monte Bello Open Space - Pressure Ridges (pg 12): 
Judy Kramer, 2018 

Pressure ridges on the San Andreas Fault at the Carrizo Plain (pg 13): 
https://upload.wikimedia.org/wikipedia/commons/f/fb/Aerial-SanAndreas-
CarrizoPlain.jpg  

Satellite image and LIDAR image of pressure ridges at Los Trancos (pg 13): 
https://ww2.kqed.org/quest/2012/11/15/geological-outings-around-the-bay-los-
trancos-open-space/ 
Assembled by: Jer Jager, 2018 

Pressure ridge slit paper demo (pg 14): 
Brittany Sabol, 2018 

Sag pond demo - 2 photos (pg 15): 
Brittany Sabol, 2018 

Sag pond at the Carrizo Plain (pg 16): 
https://c1.staticflickr.com/3/2479/3796678505_4dce302b6c_b.jpg 

Crossing Page Mill Road - 2 photos (pg 16:) 
Brittany Sabol, 2018 

Ground Rupture - Pt. Reyes peninsula near Olema (pg 17): 
Image courtesy Saint Louis University - J.B. Macelwane Archives 
https://josephgreco.weebly.com/blog/olema-1906-2010 
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A “normal” broken fence (pg 18): 
Public domain 
http://www.publicdomainpictures.net/view-image.php?image=149118&picture=broken-
wood-rail-fence  

Offset fences at Point Reyes:  current day - 16 foot offset (pg 19): 
https://upload.wikimedia.org/wikipedia/commons/f/f1/San_Andreas_fault_-_Flickr_-
_brewbooks_%281%29.jpg 

Offset fences at Point Reyes: 1906 (pg 19): 
https://upload.wikimedia.org/wikipedia/commons/6/67/
PSM_V69_D106_Land_separated_by_the_earthquake_fault.png 

San Andreas Reservoir and Crystal Springs Lake from Los Trancos - wide shot (pg 20): 
Source: Fran Bennet, 2018 

San Andreas Reservoir and Crystal Springs Lake from Los Trancos - close up (pg 20): 
Source: Judy Kramer, 2018 

San Andreas Reservoir and Crystal Springs Lake to the north of Monte Bello (pg 21): 
Created by Mr. Glenn Rankin, 2018 

San Andreas Fault Monte Bello Ridge south to Mt. Umunhum and Loma Prieta (pg 21): 
Created by Mr. Glenn Rankin, 2018 

San Andreas Reservoir and Crystal Springs Lake to the north of Monte Bello w/ Red line 
(pg 21): 
Created by Mr. Glenn Rankin, 2018 

San Andreas Fault, Monte Bello Ridge south to Mt. Umunhum and Loma Prieta w/ Red 
Line (pg 21): 
Created by Mr. Glenn Rankin, 2018 
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MATERIALS LIST 
!  

• 8 EV bags containing: 
• A binder containing 8.5 x 11“ pictures and maps 
• A cardboard fault model 
• Pressure ridge “slit demonstration” paper 
• Retractable five foot measuring tape 
• 8 student pouches with a worksheet and a pencil 

• A pencil sharpener and/or extra pencils. 
• Packet of extra worksheets
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