Physics: Earthquakes
Week 05/11/20
Reading:
● Annotate the article: Explainer: Seismic waves come in different flavors
○ Underline important ideas
○ Circle important words
○ Put a “?” next to something you want to know more about

Activity:
● Complete the Plotting the Plates and Mercalli Scale Activities
○ Earthquake Activities
Writing:
● Read the article Marsquakes Come in Multiple Flavors. Here’s What We Know.
○ Answer the writing prompt at the end of the article.

Física: de Terremotos
Semana 05/11/20
Lectura:
● Anote el artículo: Explainer: Seismic waves come in different flavors
○ Subráye ideas importantes
○ Circúle palabras importantes
○ Ponga un "?" junto a algo que usted quiera saber más
Actividad:
● Complete Actividades de Plotting the Plates y Mercalli Scale
○ Earthquake Activities
Escritura de la:
● Lea el artículo Marsquakes Come in Multiple Flavors. Here’s What We Know.
○ Responda la pregunta al fin del artículo.

EARTH

Explainer: Seismic waves come in different ‘flavors’
When Earth begins to rock and roll and shimmy, it’s important to know what the various types of shakes
mean

There are several different types of seismic waves, some of which are much more damaging than others.
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By Sid Perkins
January 12, 2018 at 6:30 am

Earthquakes and underground explosions can release a lot of energy. That energy ripples away
from its source in a variety of ways. Some of those vibrations will move forward and back
through the material they travel through . Other waves travel just like ocean waves, where they
make the material they pass through move up and down compared to the direction the wave is
traveling. And while some of these waves travel deep within the planet, still others move only
along the surface. Studying where these various flavors of waves are and how they move not
only can help scientists pinpoint where an earthquake or explosion occurred, but also can shed
light on the structure of our inner planet.

Seismic waves are vibrations in the ground. These can be generated by a number of
phenomena, including earthquakes, underground explosions, landslides or collapsing tunnels
inside a mine. There are four major types of seismic waves, and each typically travels at
different rates of speed. That’s one big reason why scientists are able to tell them apart. If the
waves arrived at vibration-detecting instruments — seismometers (Sighs-MAH-meh-turz) — all
at the same time, it would be difficult to tell them apart.
Another major difference between these types of waves is how a material will move as the
wave passes through it. With these differences in mind, let’s review the major types of seismic
waves.

P versus S waves
Seismologists are scientists who study earthquakes. They also study how a quake’s energy
spreads through Earth’s crust, as well as the deeper layers of our planet. The fastest seismic
waves are known as P waves. That “p” stands for primary. And early seismologists called them
that because these waves were the first to arrive at seismometers from some distant quake.
At Earth’s surface, P waves travel somewhere
between 5 and 8 kilometers per second (3.1
and 5 miles per second). Deeper within the
planet, where pressures are higher and
material is typically more dense, these waves
can travel up to 13 kilometers per second (8.1
miles per second).
P waves travel through rock the same way

This gif depicts the movement of a type of seismic
vibration known as a P wave.
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that sound waves do through air. That is,
they move as pressure waves. When a pressure wave passes a certain point, the material it is
passing through moves forward, then back, along the same path that the wave is traveling.
P waves can travel through solids, liquids and gases. That’s one big difference between them
and the other types of seismic waves, which typically travel only through solids (such as rock).

The next-fastest type of seismic waves are “secondary.” They earned that name because they
were typically the second set to reach seismometers from a distant quake. Not surprisingly,
they’re known as S waves.
In general, S waves are only 60 percent as
fast as p waves. So, along Earth’s surface they
move at speeds of between 3 and 4.8
kilometers per second (1.9 and 3 miles per
second).
As an S wave passes through a material, the
site of its passing moves from side to side or
up and down (as compared to the direction

This gif depicts the movement of a type of seismic
vibration known as an S wave.

the wave is traveling). This is why S waves are
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also known as transverse waves. “Transverse”
comes from the Latin words for “turned
across.”)
S waves cannot travel through liquids or gases. That’s because the types of stresses set up by
those waves can only be transmitted through solid materials.

Distinguishing earthquakes from nuclear shakes
Because P waves and S waves travel through Earth — not just along its surface — they are also
known as “body waves.” This trait makes them useful in a number of ways. For one, scientists
can use P waves and S waves to identify where an earthquake began. To do that, they need to
have data gathered by seismic instruments at three or more different locations. That lets them
triangulate to find the source of Earth’s shimmying.
Triangulation is only possible when there are accurate measurements of the times at which P
waves and S waves show up at each seismometer. Some techniques use only the P waves.
Others also consider the time difference between the arrival of the first P waves and S waves.
(The farther the distance between the seismometer and the source of the quake, the more
exaggerated that time difference will be.)

Whatever method is used, it gives scientists only an estimate of how far from a seismometer
the earthquake’s source happens to be. So with a seismometer as a center, scientists draw a
circle of the proper size on a map. But using only one seismometer, there is no way to tell in
which direction the source was. It could be anywhere along the outer edge of that circle. By
plotting the circles for at least three instruments on the same map, however, there will be a
single point where those circles overlap. That marks the point on Earth’s surface above the
quake site.
Most quakes occur deep within Earth’s crust. The point where a quake originates is called its
hypocenter. The point on Earth’s surface directly above the hypocenter is the quake’s epicenter.
But scientists don’t just use these waves to map earthquakes. Those same seismic waves also
can be generated by underground explosions. These might arise from a small blast inside an
underground coal mine, for example. Or, they might signal the test detonation of a nuclear
weapon (such as several that recently took place in North Korea). And P waves, in particular,
can strongly point to whether the seismic waves come from a natural quake or an unnatural
blast.
Here’s why: When a natural earthquake occurs, one side of a fault zone slides in one direction;
the other side slides in the opposite way. (A fault zone is a fracture in Earth’s crust, or a
boundary between two tectonic plates, where slippage can occur and seismic energy can be
released.) Now, imagine that an earthquake occurs in an area that’s covered with a network of
seismometers. For some of the instruments, the first P waves to arrive will be a “push” from the
quake. But for others, the first P waves to arrive will be a “pull.”
For seismic vibrations generated by an unnatural explosion, the first P wave to arrive at every
seismometer will provide a “push.” Not only that, the P waves generated by an unnatural
explosion are typically sharp and sudden. So they die away pretty quickly. Vibrations produced
by a natural earthquake instead tend to rumble for quite a while. That’s because the slippage
along fault zones in a natural quake doesn’t happen all at once, like an explosion does.

Still more flavors of seismic waves
At first, all of a quake’s energy travels from its source deep within the planet as P waves and S
waves. But when that energy reaches the surface, it now can spread as either of two different

types of waves.
Think of a quake’s energy as a bubble rising
from the bottom of a pond. The surface
waves are much like the ripples in the pond’s
surface. Here, the waves spread from the
quake’s epicenter. These waves also are
typically larger and cause much more
This gif depicts the movement of a type of seismic
vibration known as a Love wave.
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damage than P waves and S waves.
The faster of these surface waves was named
after British mathematician A.E.H. Love. More

than 100 years ago, he worked out the math that explains how such waves move. The second
type of surface waves were named for a British physicist who, in the 1880s, predicted their
existence. This scientist was named John William Strutt. His father had been a British noble
dubbed Lord Rayleigh. At his father’s death in the 1870s, Strutt inherited the title, becoming
the next Lord Rayleigh. The waves he predicted are now known as Rayleigh waves.
Of these two surface waves, the Love type travels a bit faster.
Like S waves, Love waves shake the ground
from side to side compared to the direction
they’re headed. (In other words, for a Love
wave traveling north, the ground shakes
back and forth from east to west.) Rayleigh
waves, on the other hand, cause ground
movements in two directions at once. One of
those motions is up and down, very much

This gif depicts the movement of a type of seismic
vibration known as a Rayleigh wave.

like waves on the ocean’s surface. The other
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is a push-pull movement along the same
path that the wave is traveling. Together, those motions generate a rolling action that can
cause extreme damage to buildings and other structures.

Other uses for seismic waves

Geoscientists often use seismic waves to map details of the inner structure of our planet. For
instance, the time it takes P waves and S waves to travel down into Earth and then return to the
surface helps scientists calculate how deep the boundaries of Earth’s major layers are. (Those
calculations are made possible, in large part, because researchers have measured the speed of
seismic waves through rocks under immense pressure in the lab.)
P waves and S waves tell scientists a lot more than the depth ranges of Earth’s major layers. In
some cases, they also provide strong clues about the type and density of materials in those
layers. For example, at distances of between 11,570 and 15,570 kilometers (7,190 to 9,670
miles) from a major earthquake, seismometers don’t record any S waves coming directly from
that quake. That’s a big clue that Earth’s outer core is made of liquid, scientists say. (In areas
more than 15,570 kilometers away from a quake’s epicenter, seismometers do detect S waves.
Those waves develop when the energy of P waves that have traveled through Earth’s outer core
once again enter the mostly solid mantle. That’s the very thick layer that lies between Earth’s
outer core and its crust.)
At shallow depths in Earth’s crust, all types of seismic waves can be used to map out relatively
small geological structures. These include things such as faults and sediment-filled basins.
(Sediment-filled basins are broad bowls of solid rock where loose material accumulates. Such
areas can be especially affected by earthquakes. That’s because seismic waves can get trapped
and bounce around inside that basin, making the sediment shake like jelly in a bowl.) Again,
the time it takes for a seismic wave to travel to a structure and then echo back helps scientists
estimate how far away that structure is.
Even people setting off small explosions of dynamite can trigger seismic waves. That
means these can be mapped from afar. It’s also possible to use data gathered by seismometers
over a long period of time. Although such signals may be faint, they can be assembled into
stronger signals (much in the same way that photographers can take photos in dim light by
leaving their camera’s shutter open for minutes or even hours at a time).

NGSS: HS-PS4-1, MS-PS4-1, MS-PS4-2

CITATIONS
For more information about earthquakes and seismology, see Michigan Tech’s UPSeis website.

Finding Plates by Plotting Quakes
CONTENT BACKGROUND:
The Earth’s Plates
Most earthquakes are caused by movements of the Earth’s lithospheric plates and occur at the
boundaries between the plates. Earth scientists recognize seven to twelve major plates and a
number of smaller ones. The plates take their names from continents (the North American
plate), from oceans (the Pacific plate), and from geographic areas (the Arabian plate).
During the 20th century, improvements in seismic instrumentation and greater use of
earthquake-recording instruments (seismographs) worldwide enabled scientists to learn that
earthquakes tend to be concentrated in certain areas. Most earthquakes and volcanic eruptions
do not strike randomly but occur in specific areas, such as along plate boundaries. One such
area is the circum-Pacific Ring of Fire, where the Pacific Plate meets many surrounding plates.
The Ring of Fire is the most seismically and volcanically active zone in the world.
Many major population centers are located near active fault zones, such as the San Andreas.
When an earthquake occurs along these zones, millions of people can suffer personal and
economic losses. Not surprisingly, some people believe that, when the “Big One” hits, California
will suddenly “break off” and “fall into the Pacific,” or that the Earth will “open up” along the fault
and “swallow” people, cars, and houses. Such beliefs have no scientific basis whatsoever.
Continents do not float in the ocean and cannot fall since they are on large slabs of rock called
tectonic plates.
Mid-plate earthquakes - those occurring in the interiors of plates – are much less frequent than
those along plate boundaries and more difficult to explain. Earthquakes along the Atlantic
seaboard of the United States are most likely related in some way to the westward movement of
the North American Plate away from the Mid-Atlantic Ridge, a continuing process begun with
the break of the Pangaea. However, the causes of these infrequent earthquakes are still not
understood.
Information from This Dynamic Earth: the Story of Plate Tectonics by W. Jacquelyne Kious and Robert I. Tilling,
distributed by U.S. Department of the Interior / U.S. Geological Survey

Developed for the ShakeOut by the Southern California Earthquake Center (www.scec.org).

Directions:

1. Use three colored pencils, markers, or pens for this activity. You will need three different colors.
2. Use the data from the Significant Recent and Historic Earthquakes page and plot each earthquake onto
the world map.
a. How to Plot Points:
i.
To plot the ordered pair 93E-14N, take the first number: 93E. ‘E’ means east and ‘W’
means west. Therefore, 93 E will be on the right side of the map since everything right of
the center, 0 longitude (the prime meridian on the vertical lines), is East. Locate 93E on
the number line and make a note of its location. Now, find 14N. ‘N’ means north and ‘S’
means south. Therefore, 14N will be on the top half of the map since everything above
the equator, 0 latitude (the lines going side to side), is North. Locate where 14N is on the
number line and make a note of its location. Finally, place a dot in the intersection where
these two imaginary lines meet.
3. Once you are done plotting the earthquakes, connect the dots.
4. With a different colored pencil, connect the alphabetical dots in order. Connect ‘A’ to ‘B’ and so on
until you have reached Q.
5. With a different colored pencil connect the numerical dots starting with 1 going to 26.
6. After you are done connecting all the dots, trace over the dotted lines as well.
7. Analyze the World Map and answer the following questions.
a. What do you notice about the locations of the earthquakes and the lines you drew?

b. Locate California on the Map. What do you notice about California and the plots and lines you
connected. What does this suggest regarding earthquakes in California?

c. Find a location on the map besides California, that shows a high level of earthquake activity.
How do you know this location has a high level of earthquake activity?

This Page Intentionally Left Blank

Significant Recent and Historic Earthquakes
No.

Longitude

Latitude

Magnitude

Date

1

93 E

14 N

7.6

08/2009

2

78 W

13 S

7.2

11/1974

3

149 E

45 N

7.0

01/1976

4

118 W

34 N

6.7

1/1994

5

72 W

33 S

6.6

03/1985

6

17 W

66 N

6.4

01/1976

7

19 W

0.1 S

6.4

07/1981

8

138 E

35 N

6.4

08/2009

9

158 E

10 S

6.2

11/1993

10

125 E

24 N

6.1

08/2009

11

78 W

10 N

6.1

04/1978

12

41 E

43 S

6.1

02/1979

13

166 E

45 S

6.0

08/2009

14

137 E

4S

6.0

09/1989

15

167 E

15 S

5.9

12/1980

16

161 W

63 S

5.8

08/1979

17

55 W

17 N

5.8

12/1978

18

171 W

52 N

5.8

12/1974

19

149 E

59 S

5.6

12/1980

20

108 W

10 S

5.6

05/1994

21

76 W

52 S

5.6

09/2003

22

45 W

23 N

5.6

06/1977

23

92 W

14 N

5.5

05/1978

24

177 E

39 S

5.5

03/1976

25

107 W

35 S

5.4

12/1999

26

22 E

40 N

5.2

07/1995

27

85 E

8N

5.2

04/1981

28

103 E

6S

5.1

10/2002

29

26 W

56 S

5.1

09/1977

30

2W

80 N

5.0

03/2009

31

95 W

3N

5.0

12/1989

32

76 W

4N

5.0

03/2005

33

13 W

18 S

5.0

07/1979

34

129 W

49 N

4.9

03/2005

35

145 E

12 N

4.7

09/1990

36

117 E

50 S

4.5

05/2007

37

122 E

0.5 S

4.4

12/1999

38

46 E

12 N

4.3

08/1980
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The Mercalli Scale
CONTENT BACKGROUND:
The Magnitude Scale: A Measure of Size
Magnitude is the most common way of describing an earthquake’s size. In the 1930s, Beno
Gutenberg and Charles Richter at the California Institute of Technology developed a method to
describe all sizes of earthquakes using a small range of numbers. Using recordings from
seismographs, they measured how fast the ground moved at a set distance from earthquakes. If
the ground moved 10 times faster in one earthquake than another, then the first earthquake was
said to be one unit of magnitude larger. The Richter Scale, as it became known, is not a device,
but the range of numbers used to compare earthquakes.
Seismologists have since developed a new measurement of earthquake size, called moment
magnitude. Moment is a physical quantity more closely related to the total energy released in
the earthquake than Richter magnitude. It can be estimated by geologists examining the
geometry of a fault in the field or by seismologists analyzing a seismogram. Because the units
of moment are very large, it has been converted to the more familiar range of magnitude values
for communication to the public.
Moment magnitude has many advantages over other magnitude scales. First, all earthquakes
can be compared on the same scale. (Richter magnitude is only precise for earthquakes of a
certain size and distance from a seismometer.) Second, because it can be determined either
instrumentally or from geology, it can be used to measure old earthquakes and compare them
to instrumentally recorded earthquakes. Third, by estimating how large a section of fault will
likely move in the future, the magnitude of that earthquake can be calculated with confidence.
The Mercalli Scale: A Measure of Intensity
Earthquake intensity is a measure of the effects of an earthquake at a particular place. It is
determined from observations of an earthquake’s effects on people, structures, and the Earth’s
surface. A 10-value scale which had been in use in Europe since 1883 was refined in 1902 by
an Italian seismologist, Giuseppe Mercalli. In 1931, two Americans, H.O. Wood, and Frank
Neumann, modified Mercalli’s 12-value scale into what we use today. It uses Roman numerals
from I to XII to rank relative levels of destruction, ground motion, and impact on humans.
The intensity (or impact) of an earthquake in a given area depends on the geological structures
in the area as well as the types of buildings. Houses built on rock will receive less damage than
those built on sediments at the same distance from an earthquake’s epicenter. Poorly built
houses will be more damaged than those that have been reinforced to withstand earthquakes.
In general, the further a site is from the earthquake’s focus, the less damage it will sustain.
Even though the main shocks lasts for such a short time the effects of a major earthquake may
reach a long way in both space and time. People hundreds of miles away from the epicenter
may experience shaking or damage. This is especially true in the eastern United States, where
quakes are felt over a much larger area than they are in the West. An isoseismal map shows
zones or bands where earthquake effects of the same intensity have been reported.
This activity is adapted from Seismic Sleuths, a product of the Federal Emergency Management Agency (FEMA) and
the American Geophysical Union (AGU).

Developed for the ShakeOut by the Southern California Earthquake Center (www.scec.org).

Directions:

1. Read Caller 1’s quote.
2. Based on Caller 1’s description of the earthquake and using the Modified Mercalli Scale page, determine
the earthquake intensity level.
3. Write the intensity level next to Caller 1’s quote.
4. Locate Caller 1’s location on the Wattsville Map.
5. Write the intensity number on the map
6. Repeat Steps 1 - 5 for all 21 caller quotes.
7. Draw a circular line connecting the same intensity numbers on the Wattsville Map
a. Example: connect all the IV intensity plots on the map to create a curved or circular line. Be
sure you do not cross over into other intensity plots.
8. Analyze the map and answer the following questions.
a. Where was the epicenter of the earthquake? How do you know?

b. Where was the most damage? The least damage? Explain your answers using evidence.

Caller Cards

Caller 1:
“Hi, this is Charles from the hospital. We only
had slight to moderate damage in the new,
well-built Children’s Care building. The
building containing most of our records was
old and poorly built; damage there was
considerable.”

Caller 2:
“Hello my name is Roy, and I’m calling from
the RQB Ranch. We were just sitting around
the kitchen table, when suddenly coffee
sloshed out of all our cups. Several cabinet
doors opened up and dishes fell and broke.”

Caller 3:
“Hi, this is Carmen at Long Valley Boutique.
We have a mess here. When the quake
struck, it moved all of our wall displays, and all
our little ceramics fell and broke.”

Caller 4:
“Hi Jake, I’m Susan calling from the Faithful
Church. When the earthquake struck, our bell
tower collapsed.”

Caller 5:
“Hi. This is Jo from Southside City Junior High
School. Students felt it and did the drop, cover,
and hold on drill. We only had slight damage
to the building, just some cracked plaster in
the walls. A few pictures also fell.”

Caller 6:
“Hey Jake, this is Hank and I’m calling from
the basement of the First Bank in the center of
Wattsville. This old building has partially
collapsed and people are trapped down here.
Please send help!”

Caller 7:
“Hi, this is Fernando. I work at the Sunrise
Senior Center. Many of our clients were
frightened. All our supplies fell off the shelves.”

Caller 8:
“Hello Jake, this is Debbie. We were picnicking
at the Great Bend Park. When the quake
struck, it woke up Granny and we saw trees
and a flagpole sway back and forth.”

Caller 9:
“Hi, this is Lee Quon. When the quake hit, I
was at Hot Springs Ranch visiting friends.
Nearly everyone felt it. All the doors that were
opened slammed shut.”

Caller 10:
“Hi Jake, this is Ben. I was at Blue Lake
Resort when all the cars in the parking lot
started rocking back and forth.”

Caller 11:
“Jake, this is Gene at White Water
Manufacturing. All the heavy furniture in the
showroom was moved by the quake, and
some of the plaster cracked and fell off the
walls.”

Caller 12:
“Hi, this is Diana calling from Happy Slurps Ice
Cream. Over here we thought that a big truck
had hit the building.”

Caller 13:
“Hi Jake, this is Ken at River City Video. Our
large collection of DVDs fell off the shelves
and onto the floor, and all our posters fell off
the walls.”

Caller 14:
“Hi, this is Maria and I’m calling from Plants-RUs. During the quake, all our hanging plants
were swaying and all our windows were
rattling.”

Caller 15:
“Hi Jake, this is David from Wattsville
University. Everyone in our class felt the
quake. Good buildings were slightly damaged,
and some of the older, more poorly built
buildings had more damage.”

Caller 16:
“Hello Jake, This is Steve from the South End
Mall. All the shoppers were having a hard time
standing during the quake. We had a lot of
breakage, especially in our furniture shops.”

Caller 17:
“Hey Jake! Jed here. Over at the Roundup
Truck Stop, the trucks were shaking with the
quake. The drivers at the gas pumps had to
hold on to the pumps to keep standing.”

Caller 18:
“Hi Jake, this is Jenny. When the quake struck
we were mowing lawns at the West Side
Subdivision. We saw trees and bushes shake
and everyone was finding it difficult to walk.”

Caller 19:
“Hi Jake, this is Juan at White Water Pets.
During the quake, water sloshed out of all our
small aquariums. That sure woke up any
sleeping fish!”

Caller 20:
“Hello Jake, this is Martha at Cottage Inn. All
of our customers were frightened. Nearly all of
our little cottages moved off their foundations.”

Caller 21:
“Hi Jake, this is Marty at Big Bear Ski Resort.
The quake rattled our dishes and windows.
I saw some parked cars rocking. Most folks
who were outdoors didn’t feel the shaking.”

Marsquakes Come in Multiple Flavors. Here's What We Know.
By Mike Wall July 25, 2019
There are at least two different types of marsquakes, new research suggests.
Seismologists at ETH Zurich recently re-created Red Planet temblors in the Swiss university's quake
simulator, using measurements of two real marsquakes made by the supersensitive seismometers aboard
NASA's Mars InSight lander. The actual marsquakes InSight observed were faint and distant, so the
scientists amplified the signals by a factor of 10 million to observe the effects in the lab. And the researchers
were able to figure some things out even from this small dataset.

"We are currently observing two families of quakes on Mars," Simon Stähler, a seismologist at ETH
Zurich's Marsquake Service, said in a statement. "The first quake was a high-frequency event more similar
to a moonquake than we expected," he added. "The second quake was a much lower frequency, and we
think this may be due to the distance. The lower-frequency quake likely occurred further away from the
seismometer. Compared to the duration of earthquakes, both types of the marsquakes last longer."

Scientists have been able to characterize moonquakes thanks to seismometers placed on the lunar surface by
Apollo astronauts. Moonquakes can last for an hour or more, far longer than temblors on Earth, which
typically last just a few minutes at most. This duration disparity is caused primarily by the much higher
water content in Earth rocks, according to lunar scientist Clive Neal of the University of Notre Dame in
Indiana. "Water weakens stone, expanding the structure of different minerals. When energy propagates
across such a compressible structure, it acts like a foam sponge — it deadens the vibrations," Neal said back
in 2006. When a quake shakes dry moon rocks, by contrast, "it just keeps going and going," he added.

There are other key quake differences between the two worlds as well. For example, Earth's crust is much
more homogeneous than that of the moon, because our planet's active geology tends to meld everything
together. On the geologically dead moon, by contrast, fractures caused by meteorite impacts persist for eons.
That can make it tough to trace a moonquake to its source. "The heterogeneous lunar crust scatters seismic
waves, similar to the reverberating echoes one might experience when calling out in rugged mountain
terrain," John Clinton, who leads operations at ETH Zurich's Marsquake Service, said in the same statement.

https://www.space.com/marsquakes-different-flavors-nasa-insight.html

Scientists don't yet have a great read on marsquakes; InSight has detected only a couple to date, after all. But
the early analyses suggest that Red Planet temblors may fall between those of the moon and Earth on the
quake spectrum, ETH Zurich researchers said. For example, marsquakes appear to last from 10 minutes to
20 minutes.

The $800 million InSight mission landed near the Martian equator in November 2018 to map the Red
Planet's interior in unprecedented detail. The seismometer suite, known as SEIS (Seismic Experiment for
Interior Structure), was provided by the French space agency, CNES. ETH Zurich was a contributor to the
SEIS.

InSight's other major instrument, a burrowing heat probe dubbed "the mole," has encountered some
difficulty. The mole was supposed to bury itself at least 10 feet (3 meters) underground, but it got stuck
about 12 inches (30 centimeters) down. Mission team members are trying to figure out what happened and
how to get the mole on its way again.

Writing Prompt: Describe earthquakes, marsquakes, and moonquakes. What are the similarities and what
are the differences between the three quakes. Do you think other planets and moons have quakes? Explain.

https://www.space.com/marsquakes-different-flavors-nasa-insight.html

