PREPARED NOTES FOR THE 6th GRADE PRESENTATION:
NOTE:  In order to enter slideshow mode with PowerPoint, press the “F5” key on your keyboard.  To exit slideshow mode, press the “Esc” key in the upper left corner of the keyboard.  


Videos cannot be watched directly in PowerPoint, hence you must leave slideshow mode to stream them online at: http://seismo.berkeley.edu/outreach/all_videos.html
Earthquakes and the Hayward Fault

1. Photo courtesy of USGS?

2. Image shows a destroyed Flour Mill, a result of the 1868 M7.0 earthquake along the Hayward Fault.

3. Presentation will explore the nature of earthquakes, why and where they occur, and what the Hayward Fault is.

Q: What is an Earthquake?

1. Earthquakes begin at a focus, which is generally located underground where two blocks of rock meet.

2. The epicenter of the earthquake is the point on the surface of the Earth directly above the focus.

3. The blocks of rock are attempting to move past each other, and stress builds up between the two.

4. When enough stress has built up, an earthquake occurs. 
a. Rocks break, and seismic waves spread out into the Earth like ripples on a pond.

A: MASSIVE Energy is Released!

1. Images show destruction after 1989 Loma Prieta Earthquake.  (Image at left is in Santa Cruz Mountains).

2. An earthquake corresponds to a massive release of energy, which was initially the built-up stress between two blocks of rock attempting to move past each other.

3. From collapsing roadways to inducing landslides that destroy homes, earthquakes can cause a lot of damage.

What is Plate Tectonics?

1. Plate tectonics has to do with Earth’s crustal interactions with the mantle and core. 

2. As seen in the photo, heat generated by radioactive decay in the Earth’s core is attempting to escape to space.

3. Like boiling water, hot material from the center of the Earth pushes its way through colder material above it, until it reaches mid-ocean ridges.

4. At these ridges, basaltic, dark lava is erupted, forming new ocean floor.  

5. At the continental-oceanic borders, big “plates” collide, and the denser oceanic plate sinks, or subducts, beneath the less-dense continental plate.

6. The subduction of this plate literally drags the rest of the plate at the mid-ocean ridge with it, allowing new, molten rock to take its place.

7. Due to this “recycling” of the crust, oceanic crust is generally MUCH younger than continental crust.

Planet Earth’s Plates

1. Planet Earth’s surface is broken up into about 8 major and many more minor plates.  

2. Plates are made of rigid, hard material and literally “float” atop the less-rigid asthenosphere, with mantle convection’s heat release pushes them about.

3. Plates can meet at 3 different types of boundaries: Convergent (where two plates collide, head-on), Divergent (where two plates are moving away from each other, as seen at mid-ocean ridges, and Transform (where two plates are moving past each other, side by side as seen with the Hayward Fault).
Where do we Find Earthquakes?

1. The above image shows a map of the world and recorded epicenters of earthquakes from 1963-1998.  

a. Notice the patterns of where earthquakes occur.  

b. Have students look at the clusters of black dots, and then try to rationalize the black dots with the plate boundaries in the previous slide.  

2. One will note that earthquakes generally occur along major plate boundaries.  This is due to the stress that accumulates at plate boundaries.

3. Every single black dot is a recorded earthquake; hence it’s obvious that earthquakes occur frequently. 
a. In fact, many earthquakes occur every day, but most are so small that they are not felt by humans.
The Infamous “Ring of Fire”!

1. The Ring of Fire comprises several plate boundaries along which a large number of earthquakes occur.  

2. For instance, the western coast of North America is tectonically active, hence earthquakes occur more frequently there than along the less active eastern coast of North America.

3. Many volcanoes are conveniently found along this “ring”, as well, and are very connected to the tectonic activity below. 

4. It gets its name from the association of tectonic activity with earthquakes and volcanism.  Where earthquakes occur, volcanoes are also generally present, hence the “Ring of Fire”. 

5. Volcanoes typically result from a subducting slab (one slab diving beneath a less-dense slab) partially melting as it enters the hotter, deeper Earth’s mantle.  

6. Material from the melting plate will migrate up through the rock above it, forming volcanoes. 
Faults of the Bay Area

1. This satellite image of the San Francisco Bay Area shows the major faults found there. 

2. The major faults include the Hayward Fault, San Andreas Fault, Calaveras Fault, San Gregorio Fault, Rodgers Creek Fault, Concord-Green Valley Fault, Greenville Fault, and the Mt. Diablo Thrust Fault.

3. The high number of active faults in the Bay Area means we live in a tectonically active area!  We live in earthquake country!  

4. We need to be prepared for earthquakes, so that we can continue to live here.

What is the Hayward Fault?

1. The Hayward Fault is a right-lateral strike slip fault, meaning the two pieces of rock are moving laterally past each other.

2. If you were to stand on one side of the Hayward Fault while facing the opposite side, you would notice the other side moving to the right (relative to you).

3. The blocks move at < 1 centimeter per year past each other, in what seismologists call fault “creep”.  (Hayward Fault creep rate)

4. In the image at left, find the Claremont Hotel, the big white building in the lower right part of the picture and Berkeley football stadium near the middle. 
a. These are landmarks for locating the Hayward fault. Both have been outlined in yellow.  
b. The two objects help to define a rough trace for the Hayward Fault, right along the East Bay hills.
Where is the Hayward Fault found?

1. The Hayward Fault bounds the East Bay Hills.  

2. The recurrence interval is determined from paleoseismology, in which geologists dig trenches near faults to determine when faults ruptured (had an earthquake) in the past. 

3. Currently, the Hayward Fault’s recurrence interval is thought to be roughly ~170 years.  

4. Since the last earthquake occurred in 1868, we are getting close to being due for the next “Big One”.

5. Of course, one cannot predict exactly when an earthquake will occur.  
6. Rather, one can simply be prepared and have a decent idea as to what relative time the quake may occur.
7. IF DESIRED, watch Peggy Hellweg of the UC Berkeley BSL give a brief description of the Hayward Fault here:

<http://seismo.berkeley.edu/outreach/all_videos.html>.

Historical Bay Area Earthquakes

1. Historical earthquakes:

a. 1864, M. 5.8, in the South Hayward Area.

b. 1868, M. 6.8., in Hayward.  This earthquake was known as the “Great San Francisco Earthquake”, until its successor occurred in 1906 along the San Andreas Fault.

c. 1870, M. 5.8, in Berkeley.

d. 1889, M. 5.6, in east Oakland.

2. Earthquakes have occurred in our very recent history, and they will occur again.

3. The 1868 Hayward Fault earthquake occurred when the Bay Area’s population was much lower.

4. With rapidly increasing population density, it’s increasingly important that we are prepared for earthquakes.
How do we Measure Earthquakes?

1. The two main types of seismic waves are “P-waves” and “S-waves”.

a. “P-waves” are compressional waves, meaning the ground is compressed and then decompressed repeatedly, like a slinky moving back and forth. (i.e. the ground will move up and down)

b. “S-waves” are shear waves, meaning they displace the ground they pass through in a direction perpendicular to their direction of motion. (i.e. the ground will move side to side)

2. Waves move out through the earth like ripples on a pond, and are recorded at seismic stations all over the world. 

Seismometers, Past and Present

1. Seismometer at left: Zhang Heng of the Chinese Han Dynasty invented this seismometer in 130 C.E. Different strengths of ground shaking caused different sized balls to fall from the dragon’s mouth into the frog’s.

2. Seismometer at right:  Seismometers today utilize computers, but they still follow the same idea that Hang’s did over 2000 years ago. The one at right records ground shaking, sending it back to a computer for scientists to analyze and learn from.  Measures ground shaking in X, Y, and Z.

3. Note: C.E. ~ A.D. 
4. LEAVE POWER POINT and view Peggy Hellweg of the UC Berkeley Seismological Laboratory explaining several seismometers and earthquake demonstrations here: <http://seismo.berkeley.edu/outreach/all_videos.html>.
Life near the Hayward Fault

1. The motion of the Hayward Fault causes structures such as curbs and even the U.C. Berkeley football stadium to literally be pulled apart, like two blocks of wood sliding past each other.

2. The U.C. Berkeley Memorial Stadium lies directly over the Hayward Fault!  This causes the stadium to literally be pulled apart in two pieces.

3. Damage from the Hayward Fault requires constant maintenance and repair work: Streets must be patched, and buildings must continually be maintained (re-painted, reinforced, etc.).

4. Even in the absence of earthquakes, active faults are alive.  Fault creep contributes a great deal to mandatory repairs in buildings, roads, pipes, and sidewalks.
5. Watch Dr. Doug Dreger of the U.C. Berkeley Seismo Lab discuss a possible rupture scenario along the Hayward Fault: <http://seismo.berkeley.edu/outreach/all_videos.html>
How Can We Prepare for an Earthquake?

1. An earthquake preparedness kit can be as extensive as you decide, but there are several vital ingredients:

a. Food, water, flashlight with batteries, can-opener (for food), blanket(s), small amount of cash, basic medications (Aspirin, etc.), and other amenities can all be necessary immediately following an earthquake.

2. In the event of an earthquake, power and communications lines will likely be down for several days. 

3. It is important that you are able to survive on your own (with your family) immediately following an earthquake. 

What Should we do During an Earthquake?

1. When an earthquake begins, get under a sturdy piece of furniture.  

2. It is possible that during an earthquake, you will not be able to move.  Hence, taking cover is the best option.

3. After shaking has subsided, move outside.  Make sure to move away from structures, trees, power lines, and other things that can potentially collapse or injure you.  

4. Do not re-enter a building until it has been deemed structurally sound.
5. TO CONCLUDE PRESENTATION, view “Seismo Suzie” video located at <http://seismo.berkeley.edu/outreach/all_videos.html>.

Should your students ask, no.  Their pets (dogs, etc.) cannot predict earthquakes.
