Observation/Inference Lab

Naine: reriod:

Vocabulary

Observation:

Inference:

Instrument:

Measurement:

Procedure:

On the last page is a picture. From what you see, something obviously happened, but its
impossible to know what for certain. You will collect good observations based on what you see
(at least one of them must be a measurement of some kind), and then USE those observations to
make inferences about what happened in the picture.

(Hint: Remember, Observations must be FACTS, things that you can know for certain.
Inferences are guesses BASED on those observations).

On the following page put the Observations in the right column, and the Inferences in the left one
(Remember, one of the Observations must be a measurement). NEXT, after every inference you
must indicate which observation(s) that inference is based on by putting the number of that

observation next to it. Each inference must be based on one or more of the observations in the
right column. '

You are required (for a passing grade) to come up with at least 8 good observations, and
at least 3 good Inferences based on those observations.

*(If you want more room than pages provided, you may put your answers on loose leaf)






CONCLUSION QUESTIONS: (answer all of these in combplete sentences)

1. What do we use to make observations? (Be very specific)

2. How, exactly, are Observations and Inferences different?

2 “ cloud is measured to be 4.4 km above the ground. Is this an observation or an inference,

explain:

4. Give as many reasons as you can think of why we use instruments:

5. Come up with a one or two word definition for ‘Observation’ and ‘Inference’:

6. Pick any object which you might expect tc find in a school. List five Observations for that
object (include at least one measurement). Try to pick observations which would allow someone
to make a good inference about what the object is, without totally ‘giving it away’. (Make

your own Observation Puzzle, see if you can stump the teacher!)
1.

2,

3.

s
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NAME PERIOD ___ DATE

LAB PARTNERS LAB # 2

ANALYZING G S

INTRODUCTION

Scientists study the ways in which different objects and phenomena in the universe are related to

one another. They frequently plot graphs with the information they collect in order to understand it

better. The characteristics of the graphs usually reveal much about the relationships. Graphs
“Hidicate “whethe,t the relg,;xonshlps are dlregt myerse censtang o1 cychc

.._;- :
.\-4-

$IRECT As the ﬁaeasurcments far one vana“ble increass, so do the values for the ether.

RSE:"As the measurement for one vatiable i ificrease, those for the other-decrease.
CO’N STANT: As the values for one variable change, those for the other stay the same.

- "CYGLIC: A relatlonshxp Wthh shows an orderly series of events that repeat at regular intervals.

"R 'DEPENDENT VARIABLE The data that you gre measumng in your observations.

Ustially placed on the vertical axis.

INDEPENDENT VARIABLE: The data that you know in advance such as the time.
Usually placed on the horizontal axis.

OBJECTIVES

During this investigation you will be able to:

1. Determine the proper scale and label both axes.

2. Plot data points.

3. Draw a smooth curve through the points.

4. Determine the type of relationship shown by a graph.

5. Interpolate and extrapolate on a graph to get new data points.

6. Describe how the slope of a graph can give additional information.

7. Determine which axis dependent and independent variable data should be
labeled.

APPROXTMATE TIME 2 Periods

MATERIALS
Calculator
Pencil with eraser

PROCEDURE

1. Graph the data listed for each of the six graphs on the following pages,
after correctly labeling (and/or numbering) the X and Y axes.

2. Determine the type of relationship shown by each graph.

3 Complete pie graphs 7 and 8.

4. Refer to graph 9 and answer the corresponding questxons

5. Complete the lab summary questions.
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GRAPH 2

Samples of a rock material were placed in a container of water and shaken vigorously for
20 minutes. At 5-minute intervals, the contents of the container were strained through a
sieve. The mass of the material remaining in the sieve was measured and recorded as
shown in the data table below.

MASS OF MATERIAL REMAINING IN SIEVE

SHAKING TIME (min) 0 5 10 15 20
MASS REMAINING 25.0 17.5 12.5 75 5.0
(grams)

Using a complete sentence describe the relationship between shaking time and the mass
remaining for the rock material.

What kind of relationship is this and how does the graph show this relationship?







GRAPH 4

RELATIONSHIP BETWEEN THE TIME OF DAY AND THE HEIGHT OF

TIDES
TIME OF 1:45 | 400 | 700 | 900 | 12:30 | 300 | 630 | 900 | 12:00
DAY AM | AM | AM | AM | PM | PM | PM | PM | AM
HEIGHT 9 16 8.5 3 10 15 6 2.5

; : 95
(FEET)

Using a complete sentence describe the relationship between the time of day and the
height of the tides.

What kind of relationship is this and how does the graph show this relationship?

e
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GRAPH 6
RELATIONSHIP BETWEEN THE AVERAGE DISTANCE FROM THE SUN
AND THE AVERAGE ORBITAL SPEED OF THE NINE PLANETS

PLANET MERC | VENU8S | EARTH | MARS | JUPIT | SATUR | URAN | NEPTU | PLUTO

AVERAGE

PI?I{(SJTI;/[AIS\ISEJ 0.4 0.7 1.0 1.5 w0 9.6 19.0 | 300 | 390
23 | O%SL 1 480 | 350 30.0;-:_.?5'.24..0‘ 13.0 109-| 70 | 51 | 47

___(kmis) _
' *‘ 1 AU is equal to the avérage distance between the Sun and the Earth.

L

Using a complete sentence describe the relationship between the distance from the sun
and the average orbital speed of the nine planets.

What kind of relationship is this and how does the graph show this relationship?
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GRAPH 9 9

THE FOLLOWING GRAPH SHOWS THE TEMPERATURE CHANGE INSIDE TWO PARKED CARS

>ITTING IN THE SUN. GRAPH A WAS FOR A CAR WITH A BLACK INTERIOR, AND GRAPH B
FOR A CAR WITH A WHITE INTERIOR.

31
TEMPERATURE o f—
(CELSIUS) |/
27
Vi
25 I:/‘
N\
2
2 £
19 A TERE
7 T
5
8 9 0w 12V 2 3 4 5 g
TIME (HOURS)

1) How many degrees did the temperature rise inside the car with the black interior?
2) How many degrees did the temperature rise inside the car with the white interior?

3) By looking at the graphs, which car showed the greatest RATE of temperature change?

How did you tell?

4) For graph A, calculate the rate of change (in degrees per hour) in temperature from 11 am to
2 pm. (Show formula and work).

5) For graph B, calculate the rate of change (in degrees per hour) in temperature from 11 am to
2 pm. (Show formula and work).

6) Based on the graphs, predict (extrapolate) what the temperature would most likely be at:

3 pm in the black car

4 pm in the white car







Name Date Class

The Solar System = Skills.Lab

Stormy Sunspots (continued)

Line Graph

Analyze and Conclude
Write your answers on a separate sheet of paper.

A

Graphing Based on your graph, which years had the highest average
Sunspot Number? The lowest average Sunspot Number?

Interpreting Data How often does the cycle of maximum and minimum .
activity repeat? .

Interpreting Data When was the most recent maximum sunspot
activity? The most recent minimum sunspot activity?

Inferring Compare your sunspot graph with the magnetic storms graph
in your textbook. What relationship can you infer between periods of
high sunspot activity and magnetic storms? Explain.

Communicating Suppose you are an engineer working for an electric
power company. Write a brief summary of your analysis of sunspot
data. Explain the relationship between sunspot number and electrical
disturbance on Earth.

More to Explore

Using the pattern of sunspot activity you f ound predict the number of peaks
you would expect in the next 30 years. Around which years would you
expect the peaks to occur?

© Pearson Education, Inc., publishing ns!Peurson Prentice Hall. All rights reserved.
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ormy Sunspots

olem

ire magnetic storms on Earth related to
ot activity?

Is Focus
ing, interpreting data

‘erials
h paper
:

recdure

;e the data in the table of Annual Sunspot
Jmbers to make a line graph of sunspot
iy atween 1972 and 2002.

n the graph, label the x-axis “Year." Use a

ale with 2-year intervals, from 1972 to 2002.

ibel the y-axis “Sunspot Number.” Use a
ale of 0 through 160 in intervals of 10.

-aph a point for the Sunspot Number for
ich year.

ymplete your graph by drawing lines to
nnect the points.

lyze and Conclude

-aphing Based on your graph, which years
1d the highest Sunspot Number? The low-
t Sunspot Number?

terpreting Data How often does the cycle
maximum and minimum activity repeat?

terpreting Data When was the most recent
aximum sunspot activity? The most recent
inimum sunspot activity?

ferring Compare your sunspot graph with
er «etjicstorms graph. What relationship
ny'__hfer between periods of high sun-
ot activity and magnetic storms? Explain.

Annual Sunspot Numbers

Sunspot | ]
1972 1 689 | 1988 100.2
1974 | 345 | 1990  142.6
1976 | 126 1 1992 943
1978 ¢ 925 ; 1994 299
1980 | 1546 1996 86 |
1982 | 1159 § 1998 64.3
1984 | 459 | 2000 119.6
1986 | 134 i 2002  104.0

Magnetic Storm Days

Days With Magnetic Storms

0! : . . ; =
1970 75 80 85 90 95
Year

5. Communicating Suppose you are an engi-
neer working for an electric power company.
Write a brief summary of your analysis of
sunspot data. Explain the relationship
between sunspot number and electrical dis-
turbances on Earth.

More to Explore

Using the pattern of sunspot activity you found,
predict the number of peaks you would expect in
the next 30 years. Around which years would you
expect the peaks to occur?
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Sailing Around the World

Question: How can we use heavenly bodies like the Sun
and Polaris to help us locate ourselves on Earth?

Specific Objectives:

1. To use latitude and longitude to define locations on a
map.

2. To use heavenly bodies like the Sun and Polaris to
determine latitude and longitude.

Directions: Locate each of the following stops described below. Plot the location,

number it, and then connect it to the next location to show your path as you sail around
tive world in your 70 foot mahogany sloop. Don't forget to get your passport stamped at
each location- write the country name in the box at the right at each stop. Bon voyage!

Location 1: Here we go on our trip sailing around the world. Using
the map, find Long Island and plot us (40°N, 73°W).

Stop 2: Stop on a Caribbean Island and get sugar for your tea and
lemonade. Get your passport stamped (at right) to show which

country you picked. Write the coordinates (lat., long.) to the nearest
degree. '

-

Latitude: , Longitude:

Stop 3: Head in a southeasterly direction to 37°S, 15°E, make a
left, and head toward the cape. Hopefully while you are in port you
will be able to pick up some diamonds.

Stop 4: Continue to 33°S, 46°E. Then head northeast and pick up
some ink for your art class when you reach port at 20°N, 73°E.

Stop 5: While you are in the neighborhood, you might as well go
kangaroo hunting. Sail over to 20°S, 115°E.

Bedell revised 10/13//2006 1






Stop 6: Be careful as you travel between the islands while heading
northeast. Go to 7°S, 128°E. Then turn to port (left when you face
the bow or front of the ship) and sail along to 3°S, 125°E to make
your 68" stop on your trip. Make sure you have plenty of water
before you set off to complete the last half of your journey.

Stop 7: Sail around the Philippines (9°N, 127°E) and then over to
Taiwan (stop 7) to buy some shirts. You will find your port of call at
21°N, 122°E.

Stop 8: Stop off to buy a camera. The altitude of Polaris is 33°N,
longitude is 140°E.

Stop 9: Head east and take a break at 19°N, 156°W. Take a side
trip to see the lava flows. Do a little surfing, eat some pineapple,
and dance up a storm with the locals.

Stop 10: Cruise into L.A. (33°N, 120°W). Do a little sight-seeing in
Beverly Hills, do some window shopping on Rodeo Drive, and walk
on the stars in the sidewalk in Hollywood.

«

Stop 11: Head south to 17°N, 100°W. Leave the boat docked while
you take a side trip to the Aztec ruins.

Stop 12: Take the short cut through the Isthmus at 9°N, 80°W. Buy
a hat. Say ‘adios’ to the Pacific.

Stop 13: Head to 20°N, 86°W. Say ‘Hola’ to some of the best scuba
diving around. Before you get prune-ish, head back out to sea.

Bedell revised 10/13//2006
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Stop 14: Go to 25°N, 83°W. Take a rest at Jimmy Buffet's and join
the Parrot Heads singing The Volcano Song. “l don't know, | don't
know, | don’'t know where I'm a gonna go when the volcano blows!"

Stop 15: Sail on up to where the altitude of Polaris is 38° and your
chronometer tells you that it is noon at Greenwich, while local time
is 7 a.m. Write the coordinates of your stop (latitude, longitude) to
the nearest degree. Visit the Smithsonian to see the Hope
Diamond, then head on home.

Latitude: , Longitude:

End: Don't forget to draw in the last leg of our trip that shows you
returned to Long Island.

LOA {Lergth Overall): 106° (323 m.}
Total sl area: 4,308 . f1. (387,55, .}
Tota] masn tengihy: 108° (329 m}

Beam: 25 (25 m )

Daafe: B°124A m.)
Koel kid: October 1968
Lainched: May 1969,

Harvey Ganuage Shipyad.
~So. Uristal. Maux

700 S

\ e
centorboard - 13" Jeep <

Conclusion: p~. ove your understanding of the specific objective # 2-
use examples from the lab to show your application of your
knowledge.

Bedell revised 10/13//2006
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NAME PERIOD DATE

T AB PARTNERS LAB #7

LOCATING POSITIONS ON THE EARTH USING LATITUDE AND LONGITUDE

INTRODUCTION:

Locating any position on the earth's surface requires a system of curved reference lines. Two
coordinates are necessary to accurately locate a position on the earth's surface.

MATERIALS: World map
Globe
Pencil with eraser

APPROXIMATE TIME: 2 periods

OBJECTIVES:

1.You will be determining positions on the earth using the coordinate system
of latitude and longitude.

CEDURES:
. Answer questions 1 and 2 in Part 1.
.Using the coordinates of latitude and longitude provided in Part II, plot
these on the attached world map.
. Find letters I-P on the world map and determine the latitude and longitude
for each location.
4 .In Part 4, find the cities listed and determine their latitude and
longitude by using the world globe.
5. Answer lab questions 1-5 in Part 5.

N)—-A’V

[98)

PART I

1a. From what reference line on the earth is latitude measured?

1b. What is the latitude-of this line?

2a. From what reference li::¢ on the earth is longitude measured?

2b. What is the longitude of this line?

2ewsarough what city does this line pass?







PART 2
On the enclosed world map, place a letter at the following coordinates.
A. 10N, 50°E
B. 30N, 10E
C. 40°S, 20°E
D. 80°S, 100E
E. 60N, 135W
F. 80N, 120 W
G- 70°S,115W

H. 75'S,75°W

PART 3

On the enclosed world map, find the following points and determine their latitude and loﬁgitude.

LATITUDE LONGITUDE

—y

o|lz | Bl |~







PART 4

is the latitude and longitude of the following cities? (Use globe)

CITY LATITUDE LONGITUDE

San Francisco

New York City

Mexico City

Paris

Moscow

Tokyo

Sydney

Cape Town

Buenos Aires

Baghdad

PART §
QUESTIONS

1. What is the latitude of the North Pole?

2. Explain why any two lines used to determine latitude never can touch each other.

3.You are on a boat which is crossing the Prime Meridian. The altitude of
Polaris is 50 degrees. Explain how you know the boat's location is 50
degrees North latitude and 0 degrees longitude.

4 Explain why the distance between two meridians at the North Pole is 0 miles.

5 What is the maximum number of degrees of longitude possible?
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PART 6

PROBLEM SOLVING
(Answer these questions in complete Sentences)

1. Is it possible for a city to be located at 115 degrees South Latitude and
25 degrees West Longitude? Explain.

2. What ciiy is located at the following coordinates?
40 degrees South Latitude
80 degrees East Longitude

Vould you travel farther if you drove 2 degrees east from Bismark, North
Dakota, or from Austin, Texas? Explain.

4. What is the approximate latitude and longitude of Sachem South/North?

5. There is an old phrase "Digging a hole through the Earth's center would
bring you out in China." If you could drill a hole from Long Island
straight through the Earth's core, where would you in fact come out?







PART 7

LATITUDE/LONGITUDE IN NEW YORK STATE

Using the map on page 3 of your Earth Sciencé Reference Tables entitled “Generalized
Bedrock Geology og New York State,” answer the questions below.

1. What city is located at the following coordinates? E

LATITUDE | LONGITUDE | LOCATION

40%5'N 740W

43°‘ 15°N T1987TW

| 2. Give the latitude and longitude of the following locations: r.
LOCATION LATITUDE LONGITUDE 'I

ELMIRA

MASSENA

2B







Name Period Date

Lab Partners LAB #4

EARTH SCIENCE, MATH, AND YOU

PART I
ROUNDING OFF

When performing calculations, answers frequently come out uneven, with many
decimal places. In this course, unless otherwise directed, you are expected to round off
all answers to the nearest tenth. For example:

97.268 would be rounded to 97.3 139.42 would be rounded to 139.4

Round off the following numbers to the nearest tenth.

1) 10.76 4) 1.549
2) 1369.07 5) 0.09
3) 0.134 6) 10.02
PART II

DIVISION

The mathematical procedure of division can be written many ways. For examplé, the
problem of 4 divided by 5 can be written any of the following ways:

A) 4+5 B) 4/5 04  Dysle

5
When performing division on a calculator, the keystrokes should follow the method in
example A above.

Solve the following division problems, rounding off all answers to the nearest tenth.

7) 751105 9) 20
= 65
®) 36/7
10) 10000

77000

e i 2 e N e 2
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11) Measure your height in meters, rounding off to the nearest tenth.

Your height

Tyrannosaurus Rex was 6 meters high. How many times higher was Tyranndsaurus 1
Rex than you ? (Show your work below)

Answer

PART I
« PERCENT DEVIATION

Using the equation for percent deviation on page 1 of the reference tables, solve the
following problems.

12) A student is weighed in the nurse’s office and is told that he weighs 150 lbs. He tells
the nurse the scale is wrong, that he actually weighs 132 lbs. Calculate the

percentage deviation. Round off your answer to the nearest tenth and show all work.
State Equation:

Substitute data into equation:
Solve equation
Show answer with correct units

Ao o

13): Based on the skeleton of Triceratops, a paleontologist determines that its eggs were
55 cm wide. An earth science teacher (from Sachem of course !) discovers an actual
triceratops egg on one of his collecting trips, and it measures 72 cm wide. Calculate

the percentage deviation. Round off your answer to the nearest tenth and show all
work.

State Equation;

Substitute data into equation:
Solve equation

Show answer with correct units

fao o
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PART IV
SOLVING EQUATIONS

3 The equation A = B/C consists of three variables. Given a value for any two of the
variables, you should be able to solve for the value of the third. For example, if B =6
5 and C = 2, then you would calculate A =3. Or, if A = 12 and C = 2, then you would
calculate that B = 24,

A e e A ML

e N i

The hip height of a dinosaur can be calculated from the length of its footprint. Hip
height is defined as the straight line distance from where the leg connects to the hip to
the floor. The formula relating these variables is:

Hip Height (H) = 4.5 x footprint length (FL)

i
1

Solve the following problems, rounding off to the nearest tenth and showing all work.

14) Velociraptors had a footprint length of 0.2 meters. Calculate their hip height.
a. State Equation:

b. Substitute data into equation:

¢. Solve equation

d. Show answer with correct units

Answer

15) Brachiosaurs had a footprint length of .56 meters. Calculate their hip height.
a. State Equation:

b. Substitute data into equation:

c. Solve equation

d. Show answer with correct units

Answer
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16) Measure your hip height in meters.

Based on the measurement above, calculate your footprint length in meters.

a. State Equation:

b. Substitute data into equation:

c. Solve equation

d. Show answer with correct units
Answer

17) Measure your actual footprint length.

Using your calculated footprint length from question 16 and your actual footprint
length from above, calculate your percent deviation.
State Equation:
b. Substitute data into equation:
c. Solve equation
d

Show answer with correct units

®

Answer

18) Diagram I is the sketch of a Dilophosaur print from Dinosaur State Park in
Connecticut, actual size. Calculate its hip height.

a. State Equation:

b. Substitute data into equation:

c. Solve equation

d. Show answer with correct units

Answer







10" Niagram I is the sketch of a Grallator print from New Jersey, actual size. Calculate

ip height.
a. State Equation:
b. Substitute data into equation:
c. Solve equation
d. Show answer with correct units
Answer
PARTV ,
RATE OF CHANGE

Using the equation for raie of change on page 16 of the reference tables, solve the

following problems. All answers should be rounded off to the nearest tenth, and show all .
wrk,

20) At birth (0 years), a Maiasaur was .2 meters long. At the age of 11 years it was 7.5
meters long. Calculate its rate of growth in meters per year.

State Equation:

Substitute data into equation:

Solve equation

Show answer with correct units

a0 o

Answer
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The data table below shows the air temperatures recorded both inside and outside a
greenhouse on a sunny day.

Time Qutside Temperature Inside Temperature

6 am 10C 13C

8 am 11C 14C

10 am 12C 16 C

12 noon . _ 15 C 20C

2 pm 19C 25C -
4 pm 17C 24C 1
6 pm 15C 23C {

21) Based on the data table above, calculate the rate of temperature change outside the
greenhouse from 6 am to 12 noon.

State Equation:

Substitute data into equation:

Solve equation

Show answer with correct units

ao o

't Answer

k: 22) Based on the data table above, calculate the rate of temperature change inside the
greenhouse from 2 pm to 6 pm.

State Equation:

Substitute data into equation:

Solve equation

Show answer with correct units

ao ow

i

Answer
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PART VI
SOLVING PROPORTIONS

Proportions are used to compare the measurements or dimensions of real objects to those
of models or sketches. They usually take the form below:

A=C

B D

A and B represent the actual object, while C and D the model. Given three

measurements, the fourth is solved for by cross - multiplication and then dividing to
solve the equation:

AxD=CxB 5

23) Measure your height in meters and record your weight in pounds. If a toy company

were to make an action figure of you and it weighed 2 pounds, how tall should it be
made?

Your height Your weight
a. State Equation:

b. Substitute data into equation:

c. Solve equation

d. Show answer with correct units

Answer

24) The space shuttle is 75 meters long and has a wing span of 43 meters. If a model
were made that was .6 meters long, what should the wing span be ?

State Equation:

Substitute data into equation:
Solve equation

Show answer with correct units

a0 o

Answer

OPTIONAL: Given scal¢ models of dinosaurs or other objects given to you by your
teacher, calculate the actua! dimensions of the objects. Show work on back.
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TAME PERIOD DATE

LAB PARTNERS ""LAB# 12

ROUNDNESS AND SMOOTHNESS OF THE EARTH
INTRODUCTION

Pictures taken of the Earth from space shows that the Earth appears
to be perfectly round and smooth. However, from our viewpoint, the
Earth appears to have a highly irregular surface. Satellite
measurements of the Earth reveal that the Earth’s polar diameter is
slightly less than the equatorial diameter.

OBJECTIVES

By the end of this lab you will be able to:

1. Calculate the ratio of the equatorial diameter to the polar
diameter of both the Earth and a model of the Earth.

2. Calculate how high or deep a feature on the Earth’s surface
would be if drawn to scale on a model of the Earth.

3. Attempt to actually draw the features to scale on your model of
the Earth.

4. Draw conclusions about the roundness and s-oothness of the
Earth.

PPROXIMATE TIME: 2 Periods

MATERTALS
Globe or other model of the Earth
pencil compass
white paper
calculator
pencil
ruler
relief map (optlonal)

PROCEDURES PART I -~ ROUNDNESS

1. Using the followind'data, calculate the ratio of the equatorial
diameter to the polar diameter of the Earth. (Show work below).

THE REAL EARTH y
Polar diameter 12,730 km.
Equatorial diameter 12,750 km.
Ratio =

(round to 3 decimal places)

THIS RATIO IS AN INDEX OF THE ROUNDNESS OF THE EARTH.
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Page 2

If the Earth were perfectly round, what would be the ratio of
the diameters?

Ratio =

Is the real Earth ratio close to the ratio for a perfect
sphere? E

2. Now measure the polar and equatorial diameters of the globe.
Measure as exactly as you can. (Round off the nearest
tenth of a cm).
Polar diameter of globe =
Equatorial diameter of globe =
3. Using your measurements calculate the roundness ratio of the
globe. (Show work below). :
Ratio =
(Round to 3 decimal places)
LY -
4.

On the white paper use your ruler and compass to draw a circle
that measures 20 cm. in diameter. Center the circle as much as
possible in the middle of the paper.

5. Calculate the scale size of the Earth features listed in the

data table to your 20 cm. circle. Show all work in the spaces
provided at the end of the lab.

6. Draw the Earth features to scale on the 20 cm. diameter circle
that you drew in procedure # 4. Label each feature.

NOTE: Some of the features may be difficult if not impossible
to draw on the 20 cm. circle.
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Page 3

*ermine the size of the Earth features listed in the data table
-ow. Calculate the scale size in cm. by using proportlons.

GIVEN: Earth diameter in km. 12,740
Scale Earth diameter in cm. 20

EARTH FEATURE ACTUAL SIZE (KM) SCALE SIZE (CM)
+ N Thickness of Earth’s crust 30
2. Orbit of communication 19,000
Satellite
3. Sears Tower (Chicaqo) -4
4. Deepest Mine Tunnel 8
5. Height of Mt. Everest g
[6. Thickness of Earth’s 120
Atmosphere
7. Depth down to the Earth’s 2,900
Outer Core
8. Thickness of Earth’s o
Hydrosphere
9. Depth of the Marianas 11
Trench
10. Orbit of Trios Weather 750
Satellite

QUESTIONS: Answer all questions in complete sentences.

10

2!5

Which do you think is actually rounder, the Earth or the globe?
Support -your answer with data from this investigation.

Which do.you think is actually smoother, the Earth or the

model you drew? Support your answer with data from this
investigation.,
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Page4d

3. The moon and some of the planets in our solar system such as
Mars have many large features on their surfaces. Why then do
they appear to be so round and smooth?

4. List all of the features that could not be drawn on your 20 cm
model of the Earth.

(8] SO NG:

Using a classroom wall relief map of the world, calculate what the
actual height of Mt. Everest would be based on its height relative
to the map size.

Given: Earth’s Circumference 40,074 Km.






'Pages

- lculations for the size of the Earth’s features to scale.
. Show all work and formulal

1. ‘ 2. 3
!
|
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8. 9.
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Name Date wlass

Mapping Earth’s Surface * Laboratory Investigation
Using a Topographic Map

Pre-Lab Discussion

When was the last time you used a map? Perhaps you used a road map to
help plan a trip. You may have looked at a world map to locate a country for
a school assignment. Did you ever use a map mounted in a mall to find a
certain store? Maps provide a variety of information. They can show not
only where something is but what it looks like. That's what topographic
maps do. They show the shape of the land by providing a three-dimensional
view of Earth’s surface. With a little practice, you can read a topographic
map and picture the landscape as if you were flying over it in a plane.

Imagine that your class is completing a three-day outdoor education
program. You've learned about the plants and animals that live near your
town of Mountain View. You've learned about the landforms in the area and
how to read them on a topographic map. As a final exercise, the program
leader has arranged a treasure hunt. She will fly a plane over the area and
drop a bright red canister attached to a bright red parachute. Inside the
canister are all kinds of gift certificates for the class. In this investigation, you
will use clues and interpret a topographic map to find the canister. To do so,
you need to know that each degree of latitude and longitude is divided into
units called minutes. One degree is 60 minutes. The number of minutes for
a given latitude is listed right after the number of degrees. The symbol for
minutes is an apostrophe. The map in Observations shows examples of
latitude and longitude using minutes.

1. Explain what a contour line is.

2. What kind of information do contour lines provide?

3. How would you write the latitudesof a point that is half way between
35° N and 36° N? Use degrees and minutes.

Problemn

How can you use a topographic map to pinpoint a location?

Materials (per group)
metric ruler
3

pencil

© Pearson Education, Inc., publishing os Pearson Prenica Holl. Al rights reserved.
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Name Date Class

Mapping Earth’s Surface = [aboratory Investigation
Using a Topographic Map (continued)

Procedure

The Program Leader has sent the following radio message from her plane:
“ Attention outdoor ed. students . . . heading northwest . . . over crossroads
and school . . . marsh on my left . . . following river . .. over woods now . ..
cliff approaching . . . turning northeast . . . crossing river . . . winds'are
calm .. . treetops . . . CANISTER AWAY!”

1. Use the message and the topographic map in Observations to determine
where the pilot started sending the message.

2. Trace on the map the probable path taken by the pilot.

3. On the map, shade in an area where you would concentrate your search
for the canister.

Observations
78°44'W  42' 40" 38 36" 34" 78°32'W
35°56'N 35°56'N
g A
=t 2 ///
54" = s /,/ 54
\ ( 1309 KEY
5 \ = e = Bullding
; &= School
! (1! Cemete
[ Lty ry
50'Y4 ﬁ \;L‘-.._\ 50 &
~ B o+
& /,—“‘ / \,{r\ === Unimproved road
' , '
& = O Marsh
.ﬂl 7 L
g f’: N - Woods
46’ ;’r : 46’
I
i qéf 0 " 1 Mile
\
44 /\L //;'l H“'?FGU-._ 44’
/ \\ / ' 0 % 1 Kllometer
// b, | I E—
/ \ E-_-r“u_‘_ /:“tﬂ‘ \\
42' i L5 e 42 Contour Interval 100 ft
. AREEA\
. N w] o]
TN LR
i ' A/% I Iu"lMo nvtft;a‘ a0
h_& ——
8 - / ( —E\%;‘_‘ 1 = i Y
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Mapping Earth’s Surface -

Analyze and Conclude
1.

Critical Thinking and Applications

1. Look at the area where the canister probably came down. What problems
might you have retrieving the canister? '

Name _

. What are the latitude and longitude of the most likely place to find the

. How far will you have to travel to reach the drop site? Assume that you .-

- Date

Laboratory Investigation

What are the latitude and longitude of the highest elevation on the map?

In which direction does the Tyler River flow? How do you know?

What clues in the pilot’s radio message tell you where to start looking for
the canister? What other clues might the pilot have given?

canister? Give a reason for your answer.

will travel in a straight line.

; E
|
© Pearson Education, Inc., publishing os Pearson Prentice Holl. Afl rights reserved.
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5'Solar System =* Skills Lab

ing which years were electrical disturbances on Earth most common? In
lab, you will consider the relationship between sunspot activity and

ruler

Sunspots
Sunspot Number Year Sunspot Number-
68.9 1988 100.2
34.5 1990 142.6 T
1976 12.6 il_;?ﬁé___ 94.3 | o
1976 _ 92.5 1994—__- 29.9 : .
Cow | e e | e
1982 1159 1998 I 643
1984_—_ - _”45'9 - _7_000__——“- 119.6 g
——'J‘;g | 13.4 - 20(;2__ | _".104.0 S

© Pearson Education, Inc., publishing as Pearson Prentice Hall. All rights reserved.
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NAME PERIOD DATE

LAB PARTNERS LAB #9

INTERPRETING A SIMPLIFIED TOPOGRAPHIC MAP OF BEAR MOUNTAIN

INTRODUCTION

In previous lab investigations and classwork you have studied how to locate positions on the earth's
surface and how to construct a contour map from a three dimensional model. In this lab exercise
you will interpret and analyze an actual topographic map.

OBJECTIVES

Using a topographic map of Bear Mountain you will:
1-Determine contour interval, elevations, and gradient
2-Determine direction of stream flow
3-Construct two profiles between points on the map

APPROXIMATE TIME: 1-2 periods

MATERIALS:
graph paper
ruler
Earth Science Reference Tables

PROCEDURES

1.Answer lab questions 1-11 by referring to the attached topographic map of Bear Mountain.

2.For question 12, calculate the gradient between the two points listed. You will need the Earth
Science Reference Tables and a ruler.

3.Construct a profile along lines A-B and C-D using the graph paper provided.







1. What is the contour interval of this map?

2. What is the highest elevation of White Mountain?

3. What is the symbol used for the very highest point on the mountains?

4. What is the direction of water flow of Rapid Brook?

How can you tell?

5. Where on the map is the gradient steepest?

6. What is the elevation of the mine?

. 7. How deep is the depression, which is, located northeast of Bear Mountain Peak?

8. Using the scale find the length of the railroad tunnel through Bear Mountain.

9. What is the elevation of the center of the town of Dixon?

10. Give the latitude and the longitude in degrees and minutes of White Mountain Peak.

11. Intermittent streams are represented by the symbol ev o — 00 — 26y —e oo
An intermittent stream is one in which the water does not flow all year long, but perhaps only
during melting of snow and ice or during very heavy rainfalls. Is there an intermittent stream

on this topographic map? If so, describe where.

~ 12. Calculate the gradient between the top of Bald Peak to the dot next to
Point X. Show the formula, your calculations and be sure to include the
correct units in your answer.
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NAME: PERIOD: DATE:

LAB PARTNERS: LAB #10

INTERPRETING TOPOGRAPHIC MAPS

Introduction: Extremely accurate topographic maps have been made of every part of
New York State and the United States. These maps provide detailed information about
the land which can be used for many purposes including hydrographic studies, man’s
impact on the environment, historical vs. current land data, and examination of striking
geologic landform features,

Approximate Time: 2 periods

Materials: Topographic Map of West Ithaca, New York
Topographic Map of Brandon, Vermont
Topographic Map of Bray, California

PART A: ITHACA WEST, NEW YORK

USING THE TOPOGRAPHIC MAP OF ITHACA WEST, NEW YORK ANSWER THE
FOLLOWING QUESTIONS.

1. What is the contour interval of this map?

2. In what part of the map is the gradient the steepest?

How can you tell?

3. In which direction is Williams Brook Flowing?

How can you tell?

4. What feature is found directly south of Ithaca Municipal Airport?

5. What dos this tell you about the gradient of the area just south of the airport?

6. In what dir%:ction is the Delaware Lackawanna Railroad from the city of Ithaca?

7. What is the highestfpossible elevation of the X just north of Catskill Turnpike?

TUIALRDT RS
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8. What is the distance in kilometers along Coyglen road?

9. Calculate the gradient between from the school at the western end of Catskill Turnpike
to the X at the center of the Municipal Airport. (Show formula and all work).

10. Using evidence from the map explain why Ithaca is built where it is.

11. Draw a profile along Line A-B on the graph paper provided.

PART B: BRANDON, VERMONT

USING THE TOPOGRAPHIC MAP OF BRANDON, VERMONT ANSWER THE FOLLOWING
QUESTIONS.

12. What is the contour interval of this map?

13. Which side of Hawk Hill is the steepest?

14. Calculate the gradient between points A and B. (Show formula and all work).

15. Construct a profile from point C to Point D.







PART C: BRAY, CALIFORNIA

USING THE TOPOGRAPHIC MAP OF BRAY, CALIFORNIA ANSWER THE FOLLOWING
QUESTIONS.

16. What is the contour interval of this map?

17. Determine the straight line distance between the BM (benchmark) on the tops of Orr
Mountain and Cedar Mountain.

18. Describe the land just to the northwest of Orr Mountain.

18. Calculate the gradient between the benchmark on top of Cedar Mountain to point A.
(Show formula and all work).

19. What could have formed the two mountain peaks shown in this topographic map?

20. From the map suggest two occupations that might be found in this area. Support
Your answer.

1
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Name e Class

Mapping

Geolab

wr

map proﬁle, which is also called a topographic profile, is a side view of a ;
geographic or geologic feature constructed from a topographic map. You will
construct and analyze a profile of the Grand Tetons, a mountain range in Wyoming

that formed when enormous blocks of rocks were faulted along their eastern flanks, I
causing the blocks to tilt to the west. ' il

PREPARATION : |
Question Materials E
How do you construct a map profile? metric ruler 4
v = sharp pencil :
Safety Procedures | A E graph paper ’;
i
PROCEDURE }w
- Contour lines are lines on a map that connect points of equal elevation. Locate the index contour lines on
the map on the next page. Index contour lines are the ones in a darker color. i
F 1. Read and complete the lab safety form. 5. Transfer the points from the paper strip to Al
g 2. On the graph paper, make a grid like the one the profile grid.
§ shown on the facing page. 6. Connect the points with a smooth line to
] 3. Place the edge of a paper strip along the construct a pr.oﬁle of the mountain range
: profile line AA' and mark where each major along line AA'.
g contour line intersects the strip. 7. Label the major geographic features on
E: 4. Label each intersection point with the your profile.
:g correct elevation. :
B :
§ ‘
2 |
© it
£ i
£ i
6 p
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ANALYZE AND CONCLUDE — - —

interpret Data Describe how the topographic profile changes with distance from point A.

Interpret Data What is the elevation of the highest point on the topographic
profile? The lowest point?

. Interpret Data What is the average elevation shown in the profile?

. Interpret Data Calculate the total relief shown in the profile.

. Interpret Data Is your topographic profile an accurate model of the topography along
line AA'? Explain.

. Predict What would happen to your topographic profile if the horizontal scale
was marked in 20-ft intervals?

Geolab and Minil.ab Worksheets Chapter 20 Earth Science: Geology, the Environment, and the Universe 87
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Purpose: To determine the thickness of the

Date Pey

various layers of the earth, using a scale drawing.

Materials: Metric ruler, pencil

Procedure:

1.

BN

Examine figure 2-1a on Practice Sheet 2-1.
It is a scale drawing of a cross-sectional slice
of the earth.
What are the four major layers or shells
that make up the structure of the earth?

Examine Scale A on Practice Sheet 2-1. The

total length of the scale represents a distance
of 2000 kilometers.

a. What is the length of the scale line in
centimeters?

b. What distance in kilometers does each
centimeter represemt?

¢. A line 3 cm long would represent a
distance of how many kilometers?

d. A millimeter (mm) is 0.1 cm. What
distance in kilometers would a length of
1 mm on the scale represent?

3
&
¥

. What distance in kilometers would a line
22.7 cm in length om the scale represent?

3. On Practice Sheet 2-1, using your ruler,
measure in centimeters the thickness of the
mantie layer. Record this value on the
Practice Sheet and in the correct space in
Table 2-1. INCLUDE UNITS!!!

Table 2-1

+ Earth Practice Sheet Actuxl

Layer Thickness
Mantle

Outer
Core
Inner
Core

4. Using Scale A, convert the thickness of the
mantle in centimeters to its thickness in
kilometers. Record this value both on the
Practice Sheet and in Table 2-1.

S. Repeat Procedures 3 and 4 to determine the
thickness in kilometers of the outer core layer
and the inner core layer. Record values on
the Practice Sheet and in Table 2-1.

6. Check the thickness of each layer with page
10 of the ESRT. Record those values in
Table 2-2. INCLUDE UNITS!!!

Table 2-2
Earth Layer Arll"gli“:lzi]l:s&;te
Mantle
Outer Core
Inner Core

What is the approximate total distance ia
kilometers from the surface to the center of
the earth?
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7. Using Scale B, determine the approximate 10. Using Scale C, determine the thickness in
radius of the earth in miles. Determine its kilometers of the thickest and thinnest

diameter. sections of the earth’s crust in Fig, 2-1b.
a. radius = a. Thickest =
b. diameter = b. Thinnest =

8. If 1 mile = 1.6 = 1.6 km, what is the

approximate diameter of the earth in ) B
kilometers? ¢. Thickest =

11. Convert the above values to miles.

d. Thinnest =

12. According to page 10 in your ESRT what is
the density of each layer of the earth?

9. Examine Figure 2-1b on the Practice Sheet. Record this data in Table 2-3.
It is a cross-sectional drawing of a small part 2.3
of the upper layer of the earth. This layer is Table 2-

called the crust. Earth Layer Density
Continental
a. Under what parts of the earth or the Crust
oceans is the crust thickest? Oceanic
Mantle
b. What layer of the earth supports the Outer Core
erust? Inner Core

GO BACK AND MAKE SURE THAT
YOU INCLUDED THE CORRECT
UNITS FOR ALL DATA!!!
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PRACTICE SHEET 2-1

SURFACE OF THE EARTH

CRUST

CENTER OF EARTH

CONTINENTS

OUTER
CORE

Figure 2-1b

km
Figure 2-ip
fm
Scale A
! 1em
LiiRiiiesl £ Il 1 N
L 2000 tm
Scale 8
i 1 ia. ’
@ 8490 .
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0 80 km

THE EARTH'S CRUST -5

37



TS




NAME DATE
INSTRUCTOR PERIOD PARTNER

UNIT 4: Plate Tectonics and Earth’s Interior

LAB 4-6: PROPERTIES OF EARTH’S
INTERIOR

INTRODUCTION: Earth is inferred to be divided into three major parts: the crust on the surface;
the mantle below the crust and the metallic core. The deep parts of Earth are studied indirectly
by interpreting seismic waves, and the measurement of heat flow, gravity and magnetism.
Laboratory studies and computational simulations of conditions at depth have also provided
glimpses of the minerals that could exist in Earth’s interior.

OBJECTIVE: Using pressure and density data, you will infer the location of interfaces between
Earth’s interior zones. You will see how seismic data was used to find the location of the bound-
ary between the crust and the mantle (Mohorovicic Discontinuity or MOHO)

VOCABULARY:
lithosphere:
asthenosphere:

MOHO:
refraction:

mantle:

discontinuity:

PROCEDURE A:

1. Using Data Chart | and Graph 1, plot the pressure of Earth’s interior with increasing depth.
(Note that pressure is labeled along the right vertical margin of the graph.)
a) Connect the points with a line using a red pencil.
b) Labei this line “PRESSURE”.

2. Using Data Chart 1 and Graph [, plot the density of olivine in Earth’s interior with increasing
depth. (Note that density is labeled along the left vertical margin of the graph.)
a) Connect the points with a line using a blue pencil.
b) Label this line “DENSITY OF OLIVINE".

171



3. On Graph 1, identify the location of olivine’s sudden change in density. Draw an arrow to
this portion of the graph line and label it “ULTZ” (Upper Limit Transition Zone).

4. On Graph 2, draw arrows to the four discontinuities that can be inferred from the line for
density.

5. At each discontinuity on Graph 2, draw a line straight down to the horizontal axis (depth in
km).

6. On Graph 2, label the discontinuity within the upper mantle that you identified in
Procedure 3. Label this ULTZ for Upper Limit Transition Zone.

GRAPH 1: Properties of the Mineral Olivine with
Increasing Depth
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7. On Graph 2 discontinuities show the boundaries between Earth’s interior zones. Label these

interior zones on the graph. They are (in order of increasing depth) the upper mantle, lower
mantle, outer core and inner core.

DATA CHART 1: “Properties of the Mineral

Olivine with Increasing Depth”

cc = cubic centimeters (cm?)

GPa = gigapascal (one billion pascals which is equivalent to 10 thousand atmospheres)
Data compiled by the Center for High Pressure Research, State University of New York at
Stony Brook (Dr. Yue Meng)

DEPTH PRESSURE DENSITY DEPTH PRESSURE DENSITY
(in Km) (in GPa) (in g/cc) (in Km) (in GPa) (in g/cc)
20 0.5 3.37 300 9.9 3.58
50 1.5 3.40 350 11.6 3.62
100 3.1 3.43 380 12.7 3.63
150 4.7 3.47 390 13.1 3.64
170 5.4 3.48 400 13.4 3.86
200 6.4 3.51 420 14.2 3.87
250 8.1 3.54 450 15.3 3.89
280 9.2 3.57 500 17.2 3.92

GRAPH 2: Variations in Density of Earth’s Interior

Based on the Preliminary Reference Earth Model (PREM)
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According to Graph 3, what change in arrivals of P and S-waves occurs at distances from the
earthquake greater than 200 kilometers?

5. On the diagram, compare the lengths of the paths through Earth’s interior of the 1st arrival
S-wave and the 2nd arrival S-wave.

Considering your answer to Question 5 and your Report Sheet, how is it possible that the 1st
arrival S-wave reached the earthquake recording station before the 2nd arrival S-wave?

7. What caused the refraction of the 1st arrival S-wave?

According to the Report Sheet and the diagram, what is a possible reason for the different
rates of the 1st and 2nd arrival S-waves in the crust?

NOTE: COMPLETE QUESTION 9 AFTER COMPLETING THE ACTIVITY WITH PENNIES
AS DIRECTED BY YOUR INSTRUCTOR.

9. What is the comparison between the changing patterns of pennies and the sudden change in
olivine’s atomic pattern as density changed with increasing depth in Earth’s interior?

CONCLUSION: How can seismic waves be used to infer the presence of the
Mohorovicic Discontinuity ?

178



Name Date Class

Eastiiquakes * Laboratory Investigation

Ihvestigating the Speed of Earthquake Waves

Pre-Lab Discussion

An earthquake produces waves that travel away from the earthquake’s
epicenter, like ripples on a pond when you throw ina pebble. An earthquake
produces three types of waves, primary (P waves), secondary (S waves), and
surface waves. Seismologists track how far and how fast P and S waves
travel to find the epicenter of the quake.

In this investigation, you will construct a travel-time graph for P and S
waves. You will use the graph to answer some questions about earthquakes,

1. What causes an earthquake?

« 2. What is the epicenter of an earthquake?

Problem

How can you use a graph of earthquake waves’ travel dlstance and time to
find an-epicenter?

Materials ¢ per group)

pen or pencil

Procedure

1. An earthquake produced P and S waves that were recorded by
instruments at 20 stations. These waves are listed in the Data Table on the
next page. The table shows the distance traveled and the travel time for
each wave. Using these data, construct a graph showing the relationship
between the distance traveled by P and S waves and their travel times.
Label the curves P wave or S wave.

2. Use your graph to answer the questions.

© Pearson Education, Inc., publishing as Pearson Prentice Hall. All righs reserved.
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Name ~ Date

Earthquakes * Laboratory Investigation

) Travel Time
| Wave Distance Traveled
Type from Epicenter (km) (min) | (s)
B 1600 3 20
P 6500 9 50 |-
B 5400 8 40
P 2000 4 00
P 9600 12 40
P 700 1 30—|
P 7000 10 20
P 3400 6 10
B 8800 12 00
P 4000 7 00
S 2200 8 00
S 4000 12 40
+ -
S 5200 15 20
S B 1700 6 30
5 6000 17 | 0o
18 1100 4 20
—g 7400 19 40
S 8200 21 00
S 500 2 10
3 9000 22 10

© Pearson Education, Inc., publishing as Pearson Pr'enﬁce Hall. Allsights reserved. o]
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fikes * Laboratory Investigation

nvestlgatmg the Speed of Earthquake Waves (continued)

Observations
Earthquake S Wave and P Wave Travel-Time Graph
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Analyze and Conclude

1. Ifan earthquake occurred near you, would P waves or S waves reach you
first? Explain your answer.

i
| .
]
{

© Pearson Education, Inc., publishing as Poarsan Prontice Hall. All ights eseved.
: 54







ame . Date __

arthquakes = Laboratory Investigation

. How long would it take a P wave to travel 8000 km from an earthquake
epicenter? How long would it take an S wave to travel the same distance?

. Approximately how far is an observer from an earthquake epicenter if he
or she observed a P wave 8 min after the earthquake?

. How could you tell which of two observers was farther from an

earthquake epicenter by comparing the arrival times of P and S waves for
the two locations?

ritical Thinking and Appiications

. How far from an earthquake epicenter is an observer who measured a
difference of 8 min 40 s in the arrival times of P and S waves?

If a curve for surface waves were added to the graph, where would it
appear? Explain.

States along the West Coast, such as California and Washington, have
much earthquake and volcanic activity. What does this activity indicate
about the underlying rock structure of this part of the country?

ore 1o Expiore

lie a piece of colorful yarn to a coil near the middle of a spring toy. Move the
Epring to create a P wave. Then move the spring to create an S wave. Which
vave travels faster? Which kind of wave produces the most overall motion
of the yarn? Which wave would cause more damage a0 a saismic wavey

I
© Pearson Education, Inc., publishing us Pearson Prentice Hall. All ights reserved.
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Name Date Class

Volcanoes * Skills Lab

Mapping Earthquakes and Volcanoes

Problem

Is there a pattern in the locations of earthquakes and volcanoes?

Materials

outline world map showing longitude and latitude
4 pencils of different colors

Procedure

1. Use the information in the data table on the next page to mark the location
of each earthquake on the world map that follows the data table. Use one
of the colored pencils to draw a letter E inside a circle at each earthquake
location.

2. Use a pencil of a second color to mark the locations of the volcanoes on
the world map. Indicate each volcano with the letter V inside a circle.

3. Use a third pencil to lightly shade the areas in which earthquakes
are found.

4. Use a fourth colored pencil to lightly shade the areas in which volcanoes
are found.

Analyze and Conclude

Write your answers on a separate sheet of paper.

1. How are earthquakes distributed on the map? Are they scattered evenly
or concentrated in zones? ut

2. How are volcanoes distributed? Are they scattered evenly or
concentrated in zones?

3. From your data, what can you infer about the relationship between
earthquakes and volcanoes?

1=y

Suppose you added the locations of additional earthquakes and
voicanoes to your map. Would the overall pattern of earthquakes and
volcanoes change? Explain in writing why you think the pattern would
or would not change.

© Pearson Education, Inc., publishing os Paorson Prentice Hall. Al rights reserved.
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Name Date Class

Volcanoes = Skills Lab

Earthquakes Volcanoes
Longitude Latitude Longitude Latitude
120° W 40° N 150°W | 60° N
110°E 5°S 70°W 35° S

7°W 48 120°W 45° N -
88° E 23° N 61°W 15° N
121°F 14°§ 105° W 20° N
34° E 7°N 75° W 0°
74°W 44° N 122°W 40° N
700w 30° S 30°E 40° N
10° E 45°N 80° E 30° N
85° W 13°N 160°E 55° N
125°E 23° N 37°F 3°8
30°E 35° N 145° 40° N
140° E 35° N 120° 10°S
12°F 46° N 14°F 41°N
75°E 28° N 105° E 5°9
150° W 61°N 35° 15° N
68°W a7°s 70°W 30° S
175°E 41°§ 175°E 39°S
121°E 17°N 123°F 38° N

More to Explore

On a map of the United States, locate active volcanoes and areas of
earthauake activity. Deterrnine the distance from your home to the
nearest active volcano.

© Pearson Education, Inc., publishing as Pearson Prentice Hall. All ights reserved.
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Plate Tectonics

of North America |

hanges in the positions and shapes of Earth’s continents and oceans can be
explained by the theory of plate:tectonics. This theory states that Earth’s crust

and rigid upper mantle are divided into roughly a dozen slabs, called plates. Tectonic

plates move slowly over Earth’s surface. Interactions among tectonic plates account
for most earthquakes, volcanoes, and mountain ranges.

PREPARATION

PROBLEM

How can the theory of plate tectonics
be used to analyze some of the tectonic
features of North America?

" OBJECTIVES

+ Identify the major plates associated
with North America and their
movements.

- Describe the locations and orienta-
tions of major mountain chains of
North America. '

PROCEDURE

+ Explain how geologic evidence sup-

ports the theory of plate tectonics.

+ Predict how future tectonic processes

might affect the North American
continent.

MATERIALS
red, blue, and orange markers

1. Use a blue marker to draw a line
on map B that traces the deep-sea
trenches off of the western coasts
of the Americas. ‘

2. Using a red marker and map A as
a reference, draw lines on map B
to mark the edges of the tectonic
plates shown. Indicate with arrows
their directions of movements.

3. Locate the Mid-Atlantic Ridge on
map B and color it orange.

4. Study maps B and C. Answer
questions 1-3 in Analyze.

5. An active tectonic plate has a
leading edge and a trailing edge.
On map B, label the leading and
trailing edges of the North
American Plate.

Laboratory Manual

6. Look at the map legend for map D.

What do the dashed lines in the
gulf between the Baja Peninsula
and the mainland indicate?

7. Plate bouridaries are convergent,
divergent, or transform. Identify

each boundary that is associated.

with the North American Plate.
Label them on map B. Answer
questions 6 and 7 in Analyze.

Chapter 20 Earth Science: Geology, the Environment, and the Universe 153







FUCA PLATE

Puerto Rico g

Trench
-~ Califorala. §

CARIBBEAN PLATE—2

paciric  CCOS
PLATE A
East Pacific Rlse —
PACIFIC OCEAN
Peru Chile Trench

Pacific-Antarctic
Ridge

~'SCOTIA PLATE

£
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Laboratory Manual
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Map D

STRUCTURAL SYMBOLS s
Y, Thrugtfaujts B
Barbs on upthrown slde

Subsea faults
' Long dashes based on P }
and geophysical eyidence; :
short dashes based on geophysical
evidence anly

« Contours an basement sutfaces
,'lm“ henuwﬁum areas

are 2000 feet

SEDIMENTARY UNITS
Thick depaosits in structurall
negative areas ’
Platform deposits on Paleozoic
emant

In Atlantic and Gulf coastal plains
Plateau basalts and assoclated
rocks in North Atlantic province
Platform depasits on Precambrian
basement

in central craton

VOLCANIC AND PLUTONIC UNIT
- Granitic plutons
Ages ara generally within the span
§ of the tectonic cyde of the orogenic
belt in which they lle

PRECAMBRIAN OROGENIC BELYS

: Greenville belt
lﬂlﬂﬂ Dn?o:megrmmm.y.l

Hudsanian umg;enlc belts
Defarmed 1820-1640 m.y.a.

ANALYZE : 'f

1. List two features shown on map B that formed or are forming as a result of plate motion. "

2. In what direction is the North American Plate moving?
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3. Use map C to describe the locations and orientation of the major mountain systems of North America.

Laboratory Manual Chapter 20 Earth Science: Geology, the Environment, and the Universe 158







Name Class Date

ANALYZE, continued

4. How does the theory of plate tectonics explain your answer to question 3?

5. From what direction were the forces that resulted in the formation of the Appalachian Mountains
in the eastern United States?

E<3

6. Locate Baja, California, on maps A, B, and D. List all of the tectonic features.and events
that are associated with this area.

7. If the Pacific Plate continues to move along the San Andreas Fault, what might happen
to Baja, California?

CONCLUDE AND APPLY

1. With your group, use the information in maps A-D and what you know about the theory of plate
tectonics.to briefly describe the tectonic processes that have affected North America.

156 cChapter 20 Earth Science: Geology, the Environment, and the Universe Laboratory Manual

Copyright © Glencoe/McGraw-Hill, a division of The McGraw-Hill Companies, Inc.






v,

Copyright © Glencoe/McGraw-Hill, a division of The McGraw-Hill Companies, Inc.

Risk

On May 18, 1980, an earthquake shook Mount St. Helens. A bulge on the side of
the mountain and the area surrounding it slid away in a gigantic avalanche,
releasing pressure and triggering a major pumice and ash eruption of the volcano.
Debris filled 62 km? of a valley; a lateral blast damaged 650 km? of recreation,
timber, and private lands; and volcanic mud flows deposited an estimated 0.15 km?
of material in the nearby river. Nearly five dozen people died in the eruption.

There was over $1 billion in damage.

Analyzing Volcan

ic-Disaster

:':.
PREPARATION
PROBLEM MATERIALS
What is the probability that a volcano Tables 1 and 2 ]
will erupt in any given year? What does calculator ;

that imply for the cost of insuring
people against volcanic disasters?

OBJECTIVES

+ Assess the probability of a volcanic
disaster.

+ Investigate the feasibility of an insur-
ance policy against volcanic disaster.

PROCEDURE

o gl S e et

]
;
1
!
i
i

Mount St. Helens is a volcano in the
Cascade Range, which extends from
California to British Columbia. Table 2
contains data for the eruption histories
of the Cascade Range volcanoes. With
these data, you could estimate the
annual probability that a particular
volcano'will erupt.

&

o [;rob;-bility ¢ number of eruptions
years

For example, based on the
Holocene data, the probability that
Lassen Peak will erupt in any given
year is (3 eruptions)/(10 000 years),

Laboratory Manual

or 3/10 000. From Table 1, you can see
that this value lies between the annual
probabilities that an individual human
will die by homicide or die of AIDS.

Only huge eruptions left records
before the Holocene. Smaller eruptions
in the Pleistocene are poorly
documented in the rock record. To
calculate eruption probabilities for
which there are no Pleistocene data, use
the 10 000-year Holocene baseline.

Use the formula above and the data
in Table 2 to answer the questions in
Analyze.
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DATA AND OBSERVATIONS

Table 1
Experience car theft 1100
Experience house fire 1/200
Die from heart disease 3 11280
Die of cancer 1/500
Die in a car wreck ; 1/6000
Die by homicide ; 1/10 000
Die of AIDS 1/11 000 e
Die of tuberculosis 1/200 000
Win a state lottery - 111 million
Die from lightning 1/1.4 million
Die from a flood or tornado 1/2 million
Die in a hurricane 1/6 million
Die in a commercial plane crash 1/1 million to 1/10 million
Table 2 @j

v ey {o0 8 i A1
- it Ll NN i N PR LT T v a e A T AE o R0, 0ol ALk d
Mount Baker WA 1 3 i_
Glacier Peak WA 2 7 g
5
Mount Rainier WA 1 1 10 2
&
Mount St. Helens WA 7 & :
=
Mount Adams WA . : 4 E
Mount Hood OR 3 g
- K
Mount Jefferson OR 1 :
Three Sisters OR 2 2 T
i
Newberry Caldera OR 1 3 g
3
Crater Lake OR 1 2 g
. 3 _
Medicine Lake CA 8 8 e g
8|
Mount Shasta CA - 1 2 10 & [
; ——— LY 3
Lassen Peak CA 4 1 2 p
Total 7 1 10 20 49 1
Note: Huge eruptions = >10 km? of ejecta; large = 1-10 km3; medium = 0.1-1 km?; small = <0.1 km?. Q\
_ The periods of the eruptions are late Pleistocene (10 000 years to 100 000 years ago) or Holocene (<10 000 years ago).
3
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ANALYZE

1. Based on the Holocene data, what is the probability that Medicine Lake will erupt this year?

2. What is the probability that Medicine Lake will have a medium-size eruption this year?

3. What is the annual probabili& that Mount Jefferson will erupt?

4. During the last 10 000 years, how many eruptions have occurred in the Cascade Range?

5. What is the annual probability that one of the Cascade Range volcanoes will erupi? ;

;o

What is the annual probability that a small eruption will occur in the Cascade Range? Multiply

this by $100 million to obtain the contribution of small eruptions to the annual cost of Cascade
volcanic disasters.

R e

7. What is the annual probability that a medium-size eruption will occur in the Cascade Range?

Multiply this by $1 billion to obtain the contribution of medium-size eruptions to the annual ‘?
cost of Cascade volcanic disasters. !

8. Calculate the annual probability for large Cascade eruptions. If a large Cascade eruption -
costs $10 billion, what is the contribution of large eruptions to the annual cost of :
Cascade volcanic disasters?

9. Using both Pleistocene and Holocene data, what is the annual probability that a huge
eruption will occur? Calculate the contribution of huge eruptions to the annual cost of
Cascade volcanic disasters if the cost of a huge eruption is $100 billion.

10. What is the total cost per year of Cascade eruptions? If inflation and land development drove
the cost per eruption up by a factor of 100, what would the annual cost be?

Copyright © Glencoe/McGraw-Hill, a division of The McGraw-Hill Companies, Inc.
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CONCLUDE AND APPLY

1. Think of two reasons why your estimates of the probabilities might predict three times fewer volcanic
eruptions than the actual number that will occur during the twenty-first century.

2. If there were three times as many volcanoes as predicted, what would the total annual cost be?
Lbe the value that you obtained for question 10. If this cost is distributed evenly among.2 million
policyholders, what would the insurance premium be?

3. Suppose that 10 percenit of the inhabitants in the Cascade Range owned 90 percent of the property,
and that the cost of the insurance premium would prohibit the other 90 percent from becoming
policyholders. Divide 90 percent of the cost by 10 percent of 2 million people to find out what the ;
annual insurance premium would be.

4. Explain why insurance companies rarely insure agamst volcanic-disaster damage, even though
volcanic disasters do not occur very often.

Copyright @ Glencoe/McGraw-Hill, a division of The McGraw-Hill Companies, Inc.
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Earthquakes and
Subduction Zones

he density of the rock that makes up a subducting

plate is one of the factors that determines how the i
plate behaves. The greater the density, the faster the plate
subducts into the mantle and the steeper the angle of
subduction. Older crust is cooler and therefore denser than

Pacific
Plate

Rise

’;' |nd|aQalla .'. Tonga
" ., Pla ) Trench

-

N &
H““\u

Antarctic Plate

'.

=

East Pacific . (™

oy
o/ ’

f

. Peri-Chife
Trench om—is

younger crust, so it subducts faster and at a steeper angle along a subduction zone.
Most earthquakes occur at tectonic plate boundaries. An earthquake can be classified by the depth

of its focus. Deep-focus earthquakes have foci at more than 300 km, shallow-focus earthquakes have

a focus at less than 70 km, and intermediate-focus earthquakes have foci between 70 km and 300 km.

PREPARATION

OBJECTIVES

+ State a hypothesis about the relative
ages of the crust at two convergent
boundaries.

> Use earthquake data to construct pro-
files of two convergent boundaries.

+ Compare the behavior of two sub-
ducting plates.

HYPOTHESIS

Consider Figure 1. The East Pacific Rise
is an ocean ridge, running north-south
at about 110°W, where the Pacific Plate
meets the Nazca Plate, Material from
this divergent boundary flows westward
across the Pacific Plate or eastward
across the Nazca Plate. The west-
flowing material runs into the
Australian Plate at the Tonga Trench,

PROCEDURE

which is north of New Zealand at about
175°W. East-flowing material meets the
South American Plate at the Peru-Chile
Trench, at about 65°W. Assume that the
seafloor spreads at the same rate both
west and east of the East Pacific Rise.
Form a hypothesis about the relative
ages of the East Pacific Rise material at
the two convergent boundaries: the
Tonga Trench and the Peru-Chile Trench.

MATERIALS J
calculator

1. Table 1 shows earthquake data
from the region associated with the
Peru-Chile Trench. Plot these data
on a graph, using a dot to
represent each data point.

2. Plot the earthquake data from the
region associated with the Tonga
Trench on a second graph.

Laboratory Manual

3. Draw a best-fit line for the Peru-
Chile Trench data. A best-fit line is
a smooth line that shows the trend
of the data; the line does not have
to pass through the data points.

4. Draw a best-fit line for the Tonga
Trench data.

. Spreading ; Converging Transform
’boundary  boundary / boundary
Figure 1
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Date

62.3

480 173.8 50

63.8 345 173.8 60
65.2 285 173.9 60
655 290 174.1 30
66.2 230 174.6 40
66.3 215 174.7 35
66.4 235 174.8 35
#66.5 220 174.9 40
66.7 210 174.9 50
66.7 200 175.1 40
66.9 175 175.4 250
67.1 230 175.7 205
67.3 185 175.7 260
61.5 180 175.8 115
67.5 170 175.9 190
67.7 120 176.0 160
67.9 140 176.0 220
68.1 145 176.2 270
68.1 130 176.8 340
68.2 160 177.0 380
68.3 130 177.0 350
68.3 110 1774 420
68.4 120 177.7 560
68.5 140 171.7 580
68.6 180 177.7 465
68.6 125 177.8 460
69.1 95 177.9 565
69.2 35 178.0 520
69.3 60 178.1 510
69.5 75 1782 595
69.7 50 178.2 550
69.8 30 1783 540
69.8 55 178.5 505
70.8 35 1786 615
178.7 600

178.8 590

178.8 580

179.1 675

1792 670
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ANALYZE

1. How far is the Tonga Trench from the East Pacific Rise? Note that one degree longitude equals about 100 km.
If the.seafloor spreads at 3 cm/year, how long would it take material on the plate to travel this distance?

2. What is the depth of the deepest earthquake in the Tonga data set? Estimate the rate of descent of the
East Pacific Rise material at the Tonga Trench in centimeters per year.
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ANALYZE, continued

3. Estimate the rate of descent of East Pacific Rise material into the Peru-Chile Trench in
centimeters per year.

4. The best-fit line on the Peru-Chile graph is an estimate of the location of the boundary between the
Nazca Plate and the South American Plate. Indicate on the graph which plate is which. Add an arrow
~ to show the direction of motion of the Nazca Plate.

5. The best-fit line on the Tonga graph is an estimate of the location of the boundary between the
Pacific Plate and the Australian Plate. Indicate on the graph wh1ch plate is which. Add an arrow
to show the direction of motion of the Pacific Plate.

@

CHECK YOUR HYPOTHESIS

Was your hypothesis supported by your data? Why or why not?

CONCLUDE AND APPLY

1. Compare your two graphs. Which has the steeper profile? Which do you think has the denser material?
The older material? Explain your answer.

2. Summarize your observations, including a statement about the validity of your hypothesis.

136 cChapter 17 Earth Science: Geology, the Environment, and the Universe Laboratory Manual
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Ocean Zones * Skills Lab

The Shape of the Ocean Floor

Problem

Imagine you are an oceanographer traveling across the
Atlantic along the 45° N latitude line marked on the map.
You are gathering data on the depth of the ocean between
Nova Scotia, Canada, and Soulac, France. How can you
use data to determine the shape of the ocean floor?

Skills Focus
graphing, predicting, inferring

Nova Scotia,
Canada

Lidss

Materials
Ocean Depth Sonar Data
pencil
Longitude Ocean Depth (m)
graph paper
1.64°W 0
Procedure
2.60°W 91
1. Draw the axes of a graph. Label the :
horizontal axis Longitude. Mark 1.55° W 132
from 65° W to 0° from left to right.
Label the vertical axis Ocean Depth. 4.50°W 73
Mark 0 meters at the top of the o p
vertical axis to represent sea level. 840 i
Mark -5,000 meters at the bottom 6. 45° W 4,024
to represent the depth of 5,000
meters below sea level. Mark 7.40°W 3,805
depths at equal intervals along the
vertical axis. B.555W 4171
2. Examine the data in the table. The numbers in 9.33° W 3,439
the Longitude column give the.ship’s location
at 19 points in the Atlantic Ocean. Location 1 is 10.30° W 3,073
Nova Scotia, and Location 19 is Soulac. The - w““" - -
numbers in the Ocean Depth column give the b S| __}_'__55
depth measurements recorded ai each 19, 270 W 2,195
location. Plot each measurement on your
graph. Remember that the depths are i3.25°W | 3,146
representecl on your graph as numbers below [~
0, or sea levei. 14.20°W ' 4244
3. Connect the points you have plotted with a 15. 15° W 4,610
line to create a profile of the ocean floor. '
16.10° W 4,976
17.05° W 4,317
18.04° W 146
19.01° W i
© Panrson Education, Inc., publishing os Pearson Prentica Hall. All rights reserved. e
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Ocean Zones * Skills Lab

Analyze and Conclude

1. On your graph, identify and label the continental shelf and continental
slope.

2. Label the abyssal plain on your graph. How would you expect the ocean
floor to look there?

3. Label the mid-ocean ridge on your graph. Describe the process that is
occurring there.

4. What might the feature at 10° W be? Explain.

5. Think About It Imagine you are traveling alo'ng the ocean floor from
Nova Scotia, Canada, to Soulac, France. Describe the features you would
see along your journey.

More to Explore

Use the depth measurements in the table to calculate the average depth of the Atlantic
Ocean between Nova Scotia and France. i

}
!
i
© Pamrson Education, Inc., puhlashmg s Pamsun Pmrﬁce Hall. Al sights resarved.
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‘1 The Ocean Floor

| You might be surprised to find that the ocean floor is not

: sandy plain. If you could take a submarine voyage along the
floor, what would you see? If you could travel along the

H floor, you would see the continental sheif, the contir

H slope, the abyssal plain, and the mid-ocean ridge. Trac

R journey in Figure 2.

|‘ H Shallow Water As you leave the harbor, your subn
‘ - first passes over a section of the ocean floor calle
ol p

j| i continental shelf. This gently sloping, shallow area ¢
|11 gently sloping

FIGURE 2 ocean floor extends outward from the edge of a continen
I The Ocean Floor depth of about 130 meters, the slope of the ocean floo
' The floor of the ocean has steeper. This incline beyond the edge of the continental sl

mountains, slopes, and other
features. To show the major
TEBIuIES Ay the Buean jienk Open Ocean As you follow the ocean floor, it slopes g
thousands of kilometers have

been “squeezed” into one ' ally toward the deep ocean. Soon, you encounter mour
illustration. - tall enough to break the ocean’s surface, forming islands. (

Interpreting Diagrams Which is mountains, called seamounts, are completely underwater.
steeper, the continental slope or

the continental shelf?

called the continental slope.

Seamount
Mountains whose
peaks do not breal

Volcanic island
When volcanoes on the ocean floor

erupt, they can create mountains whose surface of the oce:
| peaks break the surface of the ocean. ' water above them
! As the lava cools, islands form. " called seamounts.

{

By

r———

T
=

| Abyssal Plain

| Thick layers of sediment, formed
by the sunken remains of dead
organisms from the surface,
cover these vast, flat plains.




C



Next you cross a broad area covered with thick layers of
' 1 silt. This smooth, nearly flat region of the ocean Hoor
ca. « the abyssal plain(uh BiHS ul). After gliding over the
byssal plain for many kilometers, you see a mountain range
head. The mid-ocean ridge is made up of a range of moun-
ins that winds through the oceans, much as the line of
itches winds around a baseball.

Ocean Zones

Video Preview
)eepest Depths You cross the ocean floor from the mid- » Video Field Trip

cean ridge toward the abyssal plain. Soon your submarine’s Video Assessment :

ghts reveal a dark gash in the ocean floor ahead of you. As you “

ass over it, you look down into a canyon in the ocean floor

alled a trench. The trench is so deep you cannot see the bottom. _
Then your submarine slowly climbs the continental slope. {

ou cross the continental shelf on this side of the ocean and . ; ‘

ianeuver the submarine into harbor. ‘ I

Reading  , Which ocean-floor feature makes up the deepest
¥/ Checkpoint * parts of the ocean?

| Continental Siope - i
LA steady incline marks the continental Continental Shelf i

l This gradually sloping area j ! .
] borders each continent. Its !

i width varies from just a few
] kilometers to as much as

{

1,300 kilometers.

slope. Continental slopes in the Pacific
Ocean are steeper than those in the Atlantic
Ocean. Note: Because the vertical scale is
exaggerated, the continental slope in this
illustration appears steeper than it really is.

~ e

i
"y

| Mid-Ocean Ridge :
The mid-ocean ridge consists |
of many peaks along both __
sides of a central valley. This |
chain of undersea mountains {imm,
runs all around the world. i

Trenches
These canyons include
Earth's deepest points.
The Mariana Trench

in the Pacific is

11 kilometers deep.

4 475 “
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Use with

Ocean suriace Temperatures Section 15.2

0cean water has distinct chemical and physical properties, such as level of salinity,
temperature, and the ability to absorb light. Because the oceans constantly intermix,
these properties can vary from day to day and from place to place. Scientists use satellite
data to track changes in some of these properties. Ocean surface temperatures, for
example, can be determined by using satellite imagery that detects differences in

thermal energy. These data are then <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>