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7.4.1 - Task Card: Continental Drift

Task:
* Piece together g puzzle of the Supercontinent Pangea based on rock fossil and rock
evidence,
Complete the discussion questions on the back of the card with your team
Complete the Analyzing Evidence Worksheet

Task Steps: _ _ SUSG  Fossil and Mountain Chain Evidence
1. On the puzzle Pieces handout, assign a color DHLCTENE ) caont ot cararesmn e,

FILIe 0 Il 0 e oy g sm g, bjeind
4% coker e bl nn eack

to each type of fossil or mountain belt in the
legend and color the areas on the land masses

according to the legend.

2. Use scissors to cyt along the borders of the
continents, These are the approximate shape

of the continents after Pangea broke up.

3. Place the continents on a piece of construction

Paper and move them around using the fossil

and mountain chain evidence to match the

continents together in the pasition they were in Seg

when they were part of Pangea. The pieces

may not fit together exactly!

4. When you have assembled Pangea based on the fossil and rock locations, glue the
continents onto your construction paper in the shape of the Supercontinent. Glue the

legend to your puzzie.



7.4.1 - Task Card: Continental Drift

1. What is the idea of Continental Drift?
2. Which 2 continents have the most obvious fit of the coastlines?

3. How were the fossil Symbols and mountain belts helpful in deciding where to move
continents?

5. Which fossil occurs on the most landmasses? What does this suggest about when
these particular continents broke up?



7.4.1 - Task Card: Scientific Revolution

Part 1:
* Copy the chart below into your science journal.
* You will be given 8 envelopes. Don't open them until instructed.
* You will have 90 seconds to read, discuss and record the most important piece
information. Try to answer one of the questions that the class posed in the warm ug

Scientific Revolution

Supgestion: studenes build 3 eble in ther science notebooks e track Imporesat information,

A




/.4.1 - lask Card: Scientific Revolution

Part 2:
Copy the chart below into your science journal including the question.
Pretend you are Wegener and write 5 claim to answer the Question, “How has earth
changed over time "
Include all of the evidence you can to support your claim.
You may leave the reasoning blank at this time.

Question: Based on what you have learned, what claim can You make about how the
Earth has changed over time?

Claim:

Evidence; Reasoning:




ZUSGS  Fossil and Mountain Chain Evidence

DIRECTIONS: 1) Labe! each continent with its name.,
2} Color the fossils or mountains in the legend

and color the symbols on each
continent in the colors of the
legend. 3) Cut out the continents
and match up the fossil and
mountain evidence to
recreate Pangea. 4) Glue
the continents into
place on your
contruction

paper.

¥ The European Flora
A& Cynognathus reptile

Lystrosaurus reptile

% Glossopteris plant

M Mesosaurus reptile

A Alpine Mountains

Modified From: . I This Dynamic Planet; A Teaching Companion
. Wegener's Puzzling Continental Drift Evidence
3: g@la m.“e{'; of the Interior U.5 Geological Survey, 2008
.3. Geological Survey

For updates see -:hltp;ﬂvolcanoes.usgs‘gov/aboul/edu/dynamicplane( E
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Scientific Revolution

Suggestion: students build a table in their science notebooks to track important information.
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CA NGSS Roli Out #3: Tool E to 6-8 Learning Sequence.
Text adapted from: Demanche, E.L, Kyselka, W., Pottenger Ill, F. M., & Young, D.B. (1996). Change Over Time: FAST 3,

Foundational Approaches in Science Teaching, University of Hawaii’s Curriculum Research & Development Group, Honolulu,

Hawai'i. Images from: http://pubs.usgs.govigip/dynamic/dynamic.html unless otherwise noted,
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Twitter Throwdown
Your name:
If Twitter existed in Wegner’s day, what would he have tweeted?
Alfred Wegener @ )
&= ¥ ses
Twitter Throwdown
Your name:

If Twitter existed in Wegner’s day, what would he have tweeted?

Alfred Wegener @
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CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence
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HI2a
A Revolution Revival: Seismology

During the 20th century, worldwide improvements in technology used to study seismic events
and greater use of earthquake-recording instruments (seismographs) enabled scientists to
discover some interesting patterns! For the first time ever, better data from the Worldwide
Standardized Seismograph Network in the [960's allowed scientists to map earthquakes
worldwide in a very accurate way.

What pattern did scientists notice?

Use your Simpiified Plate Tectonic Map handout and use a smali shape to mark the location of
the earthquakes from the earthquake data handout given to you.

As you mark, color code the earthquakes by depth:

: Shallow earthquakes are between 0 and 70 km deep
Green: intermediate earthquakes, 70 - 300 km deep
Blue: deep earthquakes, 300 - 700 km deep.

Discuss what Pattern(s) your group notices and be ready to report

~~  back to your team.

Help box
In order to mark your map, you must understand the concepts of latitude and longitude. Al lines of latitude
run parallel to the equator. There are 90° of latitude to the north and 90° of latitude to the south of the
equator. Degrees to the north are labeled as positive, while degrees to the south are labeled as negative, Each
degree of latitude is approximately |11 km apart,

Latitude I Longitude
—60°N— ’ """T
30 N—— — |

—Fouator go_ s{f’:u“ |o 3 Eu" |

ww ey |

——20°8—— .
—60°5— \I/

- r Source: http:!lwww.dpc.ucar.edulprojectslrevEdSitellpB_subd_zone.html gy
Narrative adapted rom h_t;m/jptlbj.llsgg.gtl_v/gipj_cjynan1it'/developi'n‘g.h_tm] Emoji'from http://emojipedia.org/smiling-f'ace-
with-sunglasses/

CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence
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Earthquake Data

A selection of magnitude 4.5 and higher earthquakes
Southern Pacific Plate
May, 2015

e s _ _tocaton
2015-05-03 13.337°S
Pacific Rise 111.776°W
2015-05-14 4.5 Easter Island 23.144°S 10.0
Region 114.756°W
2015-05-19 6.7 Pacific-Antarctic 54.33(°S 7.2
Ridge 132.162°W
2015-05-20 6.0 WNW of Pangai, 19.302°S 203.0
Tonga 175.525°wW
2015-05-21 4.6 Southern East 54215°S 10.0
Pacific Rise 119.474°W
2015-05-21 4.8 Pacific-Antarctic 53.977°S 10.0
Ridge 132.316°W
2015-05-25 4.7 NW of Farallon 20.784°N 202.5
de Pajaros, 144.537°E
Northern
Mariana Islands
2015-05-28 4.5 South of the Fiji 23.734°S 527.6
Islands 179.952°F
2015-05-30 7.8 WNW of 27.839°N 664.0
Chichi-shima, 140.493°E
Japan
2015-05-30 45 W of Litayan, 7.351°N 587.2
Philippines 123.856°F

Link to all 4.5 and higher earthquakes (371 of them) along the Southern Pacific plate in May, 2015

CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence
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Simplified Plate Tectonics Map
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Some plate boundaries, such as the North America - South America boundary, are not shown because scientific data
are inadequate to determine precise locations. See the This Dynamic Planet Map insert for more information about
these regions,

This Dynamic Planet; A Teaching Companion
Plate Tectonics Tenms Ball Glohe
U.S. Department of the Interior U.§. Geological Survey, 2008 revised from This Dynaimic Planet Map
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Hléa
A Revolution Revival: Ridges

"Modern" measurements of ocean depths greatly increased in the [9th century, when deep-sea
line soundings (bathymetric surveys} were routinely made in the Atlantic and Caribbean.
Basically, this involved lowering down a line with a weight (sounding lead) to the bottom of the
ocean, and measuring the length of the line.

Simplified maps, called bathymetric chart published by U.S. Navy Lieutenant Matthew Maury
revealed the first evidence of underwater mountains in the central Atlantic (which he called
"Middle Ground"). This was later confirmed by survey ships laying the trans-Atlantic telegraph
cable. Our picture of the ocean floor greatly sharpened after World War | (1914-18), when
echo-sounding devices -- primitive sonar systems -- began to measure ocean depth by
recording the time it took for a sound signal (commonly an electrically generated "ping"} from
the ship to bounce off the ocean floor and return. Time graphs of the returned signals

[ This technology improved after World
War [, and the first effort to map the
entire ocean floor was taken on by Marie
Tharp of Columbia University's Lamont
Geological Observatory in 1952, Working
~ I . alongside Bruce Heezen and the artist

. Heinrich Berann, she created the first map
of the North Atlantic in 1957, followed by
a world map in 1977,

Marie's work led to the discovery of a rift
i valley running down the center of the
Atlantic Ocean. It was also discovered
other “underwater mountains”, later
named ridges.

Marie working on her 1964 physiographic diagram of

the Indian Ocean in Lamont's Oceanography Building. Additional information adapted from:
Sounding records are visible beneath her elbows and http:”www_hUfﬁngtonpost.com[haﬁ-feltfmarie-
Propped on a ledge in front of her. tharp-map-ocean b _1826410.html

Photo courtesy of the Lamont-Doherty Earth -

Observatory.

Historic narrative adapted from http://pubs.usgs.gov/gip/dynamic/(leveloping.html
Emoji from http://emojipedia.org/smiling-face-with-sunglasses/

CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence



Hl6a
A Revolution Revival: Ridges

The 1977 World Ocean Floor Panorama. It was painted by Berann and based on the previous
25 years of Marie and Bruce's work. Image courtesy of Marie Tharp Maps.

Examine the map closely and record your observations.
Identify the three MOST IMPORTANT things you learned

that will help your team revise and support your claim about
how the Earth has changed over time.

. .

CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence
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A Revolution Revival: Ocean floor vs. Continent

In 1947, seismologists on the U.S. research ship Atlantis found that the sediment
layer on the floor of the Atlantic was much thinner than originally thought.
Scientists had previously believed that the oceans have existed for at least 4 billion
years, so they had assumed the sediment layer should have been very thick. They
were surprised to find so little accumulation of sedimentary rock and debris on
the ocean floor and wondered how this could be possible.

Meanwhile, an international partnership of scientists and governments joined
together to create the Ocean Drilling Program, allowing scientists a unique
Opportunity to get samples of ocean floor rock. They expected to find rock ages
similar to what we find on continental rock, but when they determined the ages of
the oceanic rocks many were surprised!

Here we provide you with some rock age data that will include continental
basement rock (igneous and metamorphic rock found on continents that is the
foundation of the continent below sediments) and ocean floor rock.

Key
MYA = Millions of years ago
BYA = Billions of years ago
Joides = Scientific drilling ship

Discuss what pattern(s) you notice and be ready to report back to
. Yyour team.

Historic narrative adapted from http://pubs.u_sgs.gov/gip/dynamic/developing.html and
http://www.odplegacy.org/PDF/Data/Documentation/ODP_Data.pdf
Emoji from http://emojipedia.org/smiling-face-with-sunglasses/

CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence



Age of North American Continental bas

Rock Age Data

along 34°N Latitude

ement rock

(=

_Location 1]

California 34°N, 118°W

Arizona 34°N, 112°wW 250 MYA
New Mexico 34°N, 106°wW >2.5 BYA
Oklahoma 34°N, 98°wW 1.7-1.6 BYA
Arkansas 34°N, 93°w 1.5-1.3 BYA
Tennessee 34°N, 86°W 1.3-1.0 BYA
North Carolina 34°N, 79°W 250 MYA

HI5b

Basement rock data determined from Stanley, Steven M. (2009) Earth System History 37
edition (p 282). New Yorlk: W. H. Freeman and Company

Age of Oceanic basement rock at Joides Drill Holes
between 32°N and 36°N Latitude

Pacific 33°N, I53°F

Pacific 33°N, 148°E 137 MYA

Pacific 32°N, 146°E 140 MYA
Atlantic 35°N, 67°W 150 MYA
Atlantic 32°N, 59°w 104 MYA
Atlantic 32°N, 52°wW 77 MYA
Atlantic 34°N, 69°W 153 MYA
Atlantic 34°N, 16°W 140 MYA
Atlantic 36°N, 33°wW 3.5 MYA

Source of data: Parsons, B., & Sclater, |.G. (1977). An Analysis of the Variation of Ocean Floor Bathymetry
and Heat Fiow with Age. Journal of Geophysical Research, 82 {5), 803.827.

If you have extra time after discussing the data and any pattern that explains it, feel free to plug
M

the locations into Google Maps. For Oceanic data, be sure to keep zooming out until you can
see land!

CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence
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Hlda
A Revolution Revival: Deep Sea Drilling Project

the paleontological ages of the samples were determined, they provided some
powerful evidence (paleontological ages = the sediments ages were determined by

sediments).

Examine the data taken by the Glomar Challenger. Feel free to mark the map with
information from the data table.

: ~ Discuss what pattern(s) you notice and be ready to report back to

~~ Your team.

Historic narrative adapted from http://pubs.usgs.gov/gip/dynamic/developing.html
Emoji from http://emojipedia.org/smiling-face-with-sunglasses/

CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence
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Hl4b
Core samples sites, ages, and distance from the ridge taken by the

Glomar Challenger,
Deep Sea Drilling Project Leg 3, 1968

Data and map adapted from; i_1_t3p:_I.!ioidesrescvl|.|‘ti|:ﬂc:ﬂ-gq“s_j,t,@‘g_efauIt/ﬁIEs.fN:lrmofossil’s.r.»g_t

Table 1
Distances and Ages of Mid-Atlantic Ridge Sites from the Axis
Paleontological Age .
Site Number of Sediment (m.y) Distance From Ridge Axis (km)
16 1 221
15 24 422
18 26 506
17 33 718
14 40 745
19 49 1010
20 67 1303
21 76 1686
Adapted from Table 5, from Initial Reports of DSDP, Volume 3
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Figure 2. Location of DSDP Le

g 3 drillsites relative to the axis of the

Mid-Atlantic Ridge in the South Atlantic. Lines of latitude are in degrees
South (i.e., 20° to 39°S)

CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence
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Summary Model: Mid-Atlantic Ridge
Mid-Atlantic Ridge
central rift valley
/
— — ___0ceanic crust and
di !
_ N. Amer. Plate Eurasian Piate ﬁﬁoﬂ,",ffcf ;ﬁ:fe' "
oceanic crust (o S. Amer. Plate

{or African Plate)
"

| ! | | i | I | L
2400 1800 1200 600 0 600 1200 1800 2400
distance from ridge (in km)

80 60 40 20 0 20 40 60 80
age of crust (in millions of years)

Figure 1. Relationship between ridge axis and seafloor age redrawn from Leckie and Yuretich (2003).

Image adapted from: http://joidesresolution.0rg/sites/default/files/S—PlateTectonicsDSDPB_hi_res.pdf

CA NGSS Roll Out #3: Tool E to 6-8 Learning Sequence
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7.41 -4 - Task Card: Milky Way Plate Boundary

The Earth's surface is broken into several moving piates. These plates move relative to one
another on average about 10cm/year. Three types of movement are recognized at the
boundaries between plales: convergent, divergent, and transform.

Task Steps:
1. Open a Milky Way and use the
wrapper as a place mat.

2. Make crustal plates by making
“eracks” in your Milky Way. To do
this, carefully press down on the
chocolate coating on the top. (You
only need a few cracks, so press
gently.)

Wl h

-
I AIBM§
| RAT
-]
To simulate the boundaries:
# To show convergent boundary:
move two plates toward each other
until they collide,
Where an oceanic plate colfides with
a continental plate, the oceanic plate tips down
and slides beneath the continental plate forming a deep ocean trench (a long, narrow,
deep basin). An example of this type of movement, called subduction, caused the big
earthquake, nuclear plant disaster, and devastating Japanese tsunami in 2011, Where
continental plates collide, they form major mountain systems such as the Himalayas
{where the Indian plate collided into the Eurasia plate).

% To show divergent boundary: Move two plates away from each other, Where plates
diverge (like at the Mid-Atlantic Ridge) hot, molten rock rises and cools adding new
material to the edges of the oceanic plates. This process is known as seafloor spreading.

# To show transform boundary: mave two plates horizontally past each other. The San
Andreas zone where we are in California is an example of this type of plate boundary.

Al this boundary, the Pacific Plate {on which Los Angeles sits) is moving slowly

northwest relative to the North American plate (on which San Francisco sils).

Madel: Use your chart Paper lo creale three mini-models to show your understanding of the
three different plate boundaries (inciude diagram with labels, arrows to show movement and
rationale).

Once your team is done — you may choose how you would like to dispose of your model 1}

7.4.0 1 SAUSD SCIENCE
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Oreo Cookies and Plate Tectonics

Amateur geologists can simulate how plates move on the Earth’s
surface.

The term tectonics originates from the Greek word “tektdn,” referring to
a builder or architect. Plate tectonics suggests that large features on
Earth’s surface, such as continents, ocean basins, and mountain ranges, result from interactions
along the edges of large plates of Earth’s outer shell. This outer shell is called the lithosphere
from the Greek “lithos,” meaning hard rock. The plates, composed of Earth’s crust and
uppermost mantle, ride on a warmer, softer layer of the mantle, called the asthenosphere.

In our experiment, the upper cookie will represent the lithosphere, the creamy filling the
asthenosphere, and the lower cookie the lower mantle.

Plates move in three basic ways. Let’s look at them one by one.
Choose a cookie. Don't eat it...yet!

1. First, carefully remove the Upper cookie (a “twisting” motion is
required).

2. Slide the upper cookie over the creamy filling. This motion
simulates the movement of g rigid lithospheric plate over the softer
asthenosphere.

3. Next, break the upper cookie in half, As you do 50, listen to the
sound it makes.

What sound do you hear?

What does that breaking represent?

4. Let’s look at divergent plate boundaries, Divergent means

5. Now push down on the two broken cookie halves and slide
them apart. What happens to the creamy filling?




6. Now let’s logk at convergent plate boundaries.

Convergent means

7. Take the two cookie halves and slowly push them
toward each other. What happens to the filing as the
plates slide together?

8. Now let’s look at a transform plate boundary. Try sliding the two

cookie pieces laterally past one another, over the creamy filling. What
do you notice about the cookje edges?

{You can feel and hear that the “plates” do not slide smoothly past
one another, but rather stick then let go, stick then let go. The
cracking sound you hear each time is like an earthquake occurring
along the San Andreas Fault in California.)

9. Some of Earth’s landforms are created by hotspots where a plate rides over a fixed “plume”
of hot mantie, creating a line of volcanoes. Imagine if a piece of hot, glowing coal were
imbedded in the creamy filling - a chain of “volcanoes” would be burned into the overriding
cookie.

Divergent Convergent
==

Transform

Adapted from
FUN WITH FOOD!
PLATE TECTONICS AND OUR NATIONAL PARKS*
Robert J. Lillie
Professor of Geology, Department of Geosciences

Oregon State University
Corvallis, OR, 97331-5506

‘__



7.4.1 - How Water Shapes the Earth
Stream Tabje ACTIVITY Task Card 1

Focus Question: How does the moving water shape the Jand?

Task: In this activity, create a mode{ of a watershed in order to explain how water shapes the lan

Group Roles: Materials:
* Facilitator - Read Task Card out loud, keep - Stream table setup (includes stage, two
group focused “buckets, the table, removable tray, and grit)
* Timekeeper - Keep time, report to group time - A plastic petri dish (for collecting grit at each
left during task level of the stream table)
* Resource Manager - Manage - Permanent marker - Beaker

collectionlappropriate use/return of activity
materials, coordinate cleanup and setup

* Inquirer - Only person to ask questions of the
teacher/others

- Meter stick - Stopwatch
- Watershed system giossary resource Sheet

Pa = detting Up your Watersh d System
In groups...

1. Set up your stream table as shown in the picture at right,
Make sure the table js set on the stage's second rung. The
bucket on the stage should have g spigot,

2. Using your hands, smooth the sediment (grit) in your stream
table so that the bottom third of the table is empty and clear of
particles. The bottom third of the table represents the ocean.
The sediment should slope from the “ocean” to just below the
level of the notches,

your sediment. The scale factor in this stream table is such that 9 centimeters in the
stream table represents 1 kilometer in the real world. Create a stream that is 5
kilometers long. Dig down only halfway to the bottom of the sediment, Make sure your

5. Fill the upper bucket with water. 67 cm
6. Draw a model of your watershed system in your Top view - .
notebook with a normal pencil, Make sure it is _I —1 | )

drawn to scale and io label the river, the river
source and the ocean. (Note: the tota| length
of the system is 67 cm)

7. Begin SLOWLY running water into the top of
the river channel. Start the stopwatch, Watch
the river gradually fill with water and the
sediment particles move downstream. Also note
the formation of a delta at the mouth of the stream near your “ocean.”

7]
j
N
*\i e
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8. Stop the flow of water after TWO minutes and the stopwatch. Using a colored pencil, add
your model what the watershed system looks like now. Create a key to demonstrate “after
TWO minutes.” make Sure you start the stopwatch again and don't reset it

9. Stop the flow of water/stopwatch after a total of SIX minutes. Using another colored pencil
add to your model what the watershed system looks like now. Add to your key “after SIX
minutes,”

when the water level in the ocean rises too close to the top of the stream table wall. Using
another colored pencil, add to your model what the watershed system looks like now. Recc
the time from the stopwatch and add to your key “after __ minutes.”

11. Make sure the lower bucket is lined up with the drainage hole. Open the drain spigot and all
the water to drain from the table into the lower bucket. Observe the general sizes of the
particles remaining near the source of the river, the middle, and at the
delta.

12.Use a permanent marker to divide a petri dish into 6 equal sections, l Z
labeling them from 1 through 6.

13. Take small samples (a pinch) of the sediment from the following 6
locations and place them in the numbered sections of your petri dish, 5 L|
See the Watershed system glossary sheet for help.

® Section 1: The river source
* Section 2: The end of the river before the delta
* Section 3: The middle of the delta

* Section 4: The end of the delta

L

L ]

3

Section 5: The middle of the ocean bottom
Section 6: The far end of the ocean bottom

Discussijon Questions:

16. How does the size of the particles change as you go from the river source to the far end of the
ocean? Why do you think the sediment is sorted this way?

17.Where was the speed of the water fastest? Where was it the slowest? How can you explain
this? Annotate these areas of fast and slow water flow on your model!,

18.What do you notice about the relationship between the speed of the water flow and the size of
the particles/sediment that was deposited in different areas?

19. Using your model, explain how did the moving water shape the land?
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7.4.1 - How Water Shapes the Earth
Watershed System Glossary

River deita: The mauth of 2 river that

V-shape valley: When a river cuts a
flows inio an ocean or lake.

mountain it forms a V-shaped vallay
{a U-shaped valley is formed when
 glacier moves through mountains),
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Oxbow lake: A meander that breaks off Alluvial fan: A fan-shaped area of sediment Flood plain: Fiat land nearest o rwer inal usually
fram the main river channel caused by a fast-Nowing stream slowing

DCCUs at a distanca from the source of the fiver
Flond plang are o goad places for buldieg
bocduso of thy ngk of Thooding

down as it lows ontp fiatter land.

Watarfall: Faling water that results when a nver
flows trom a tugh to a fow place n its path (such as over a cliff)
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Features of a River
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Name Date Period

7.4.2
Scientific Reading: Sea Leve] Rise, Erosion and Weathering

Focus Question: How would sea leve| rise shape the land in Oakland?
What are other ways water could reshape the land?
Temperatures Rising, Sea Levels Too e T —
Recently, archaeologists found 3 clye that sea . '
levels are rising in Miami, Florida. They were
looking for artifacts from the Tequesta Indians

and discovered 10 bricks from the 1860s (see

Figure 1), What surprised the scientists was

. Figure 1. Studan:y lcgi down on the *Miami Cirzlo.” 3 sitg
where they uncovered the br icks. He found belie:ad 0 be the site of 3 2,000-y2x-old Tequasts indian vilage

It was discovered lag) ¥RAron 2 conslruction s:te on he south

them about a foot under the Water table' be'ow bank of the Miami Rivar in Florsta. Phegto, Ap FhotalVinedp e

Projecting Sea Level Rise in Oakland

Many Oakland residents think that seg level rise
Is a remote issue that will not likely affect them.
However, there are many neighborhoods that are
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according to most analyses. Because the
flatlands are the lowest part of the city, they’ll
receive the backflow from g storm drainage
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Name Date Period

However, when this sewer system is overwhelmed, water and whatever industrial runc
Or sewage is mixed with it, would flow back out of storm sewers onto streets, yards anc
basements.

Sea level rise is no longer an *if” occurrence but a "when." Scientists predict a three-foc
rise in waters off the U.S, West coast by the year 2100 (see Figure 2 on previous page)
and, more urgently, a 35 percent chance of a climate-induced storm, anytime between
now and 2030. These lead to new concerns over how this change could affect
communities and the landscape.

Shaping the Land through Erosion

You have seen how water in the form of waves shape the land near Coasts. However,
water running downhili is the primary source of this movement of rock and soil in
California. This Process of water and other factorg picking up and moving sediment is
called erosion. Most of the sediment falls into the river due to the large movement of
water and runoff (any water that is not absorbed and stays on the surface). Rock can
also be worn away by the flow of water as jt bumps into the bottom or sides of a stream

(see Figure 3). In addition, there are other ways water shapes the land,

Weathering Rock Physically

How is a large mountain broken down into tiny grains of sand? The process of breaking
down rock is called weathering. Physical forces Jike wind and water freezing may break
or chip rocks into smalier pieces. Liquid water is a physical weathering agent. Rocks
break up quickly when running water knocks them against each other. Even running
water alone wears away rock. Water weathers rock in other ways too. When water
cools, it contracts like other matter. But just before it freezes, it expands a littie bit! Say a

small amount of water enters g tiny crack in the rock. When the water freezes, it



Name

expands, making the crack a

little wider. More water enters

the crack, freezes, and widens gy
the crack even more.

Eventually this wedging can ' ;
split apart the two sides of the

crack (see Figure 4).

Weathering Rock Chemicaily

Date Period
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Figure 4. (left} Water seaps inlo a crack in the rock.
(cenler) Waler lreezes, and expands a bit,
(right) With repealed freezing/thawing cycles, rock breg

When rain falls and Snow melts, not all the water evaporates or becomes runoff. Some

water soaks into the ground, fills openings in the sail, and
trickles into cracks and Spaces in layers of rock. This water
found underground is called groundwater and can also shape
land underground. Groundwater can cause erosion through
chemical weathering. When water sinks into the ground, it
combines with carbon dioxide to form an acid called carbonic
acid. This acid can react chemically with certain types of rock,
e.g. limestone and break it down. Over time, the products of
this reaction, including some of the rock, can be carried away
by the water, creating pockets in the rock and eventually

caverns. This can also result in deposits that form caverns

Figure 5. Underground rafling
California cavern formeg from
years of chemical waathering

with unique structures caused by the dripping of water (see Figure 5),

Plants can also cayse weathering. Soil is formed as rock is broken down by weathering

and mixes with other materials on the surface. Plant roots can weather the rock

physically as they grow AND chemically as they release acid to break down the rock.

The rate at which soi| forms depends on the climate and type of rock.

Adapted from Oaldanciocal com, MewsELA. CRO. ang Prentice Halt
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7.4.1 - How Water Shapes the Earth
Stream Tabie MAPS and ACTIVITY Task Card 2

Focus Question: How has the water around your schooi shaped the land
through erosion and deposition?

Introduction:
1. Ona page in your notebook, draw g small square in the middle of the Page to represent yo

2. Describe the type of land near your school, such as hilly, flat or rolling in 2-3 words. Write t

. N

-JP.'J l.;c‘\
Part | - Using g Topography Map . /67/‘
Materiais; ) é

- index cards - Creek and Watershed Map of Santa G S
- colored pencils

Procedures:
focedures;

- Howis scale explained on this map?

- How does this map show the direction of north?

- Find your school, Describe the area around the school. Check your answer from the
introduction. (Note: the areas 1 kilometer to the north, east, south and west of your school)

- How does this map show bodies of water?

- How does this map show elevation of different landforms?

- Find Sausal creek. Does the water fiow toward Alameda or away from Alameda? How can
you tell?

think it is connecteg to a creek?
- What do you still need help understanding?
- What is the rea| world meaning/importance of this map?



Part |l - Stream Table Water Erosion

You are going to build a model of one of the creeks found in Oakland, Sausal Creek, in order to
understand how water shapes the [and through erosion and deposition.

Use the Creeks and Watershed map to draw a model of the creek in your notebooks. Your model
should be be a side or topographic profile view of the creek as if you were looking at the sedimer
from the side. Your mode! will be in two sections: (1) the creek between the Warren freeway and
MacArthur Freeway, and (2) the creek between the MacArthur freeway and Nimitz Freeway.

Top of stream table

saction A section B
A
f T T 160
Warren MacArhur Nimitz
Freeway Freeway Freeway 100 =
{13) (580) (880) S 09 _® 5o )
~ N o~y ~ Sy ey ~

Make sure your model:
Q includes elevations
Q includes hills drawn with elevation changes relative to the actual land
Q include the length of the creek in your model to make it drawn to scale

NOTE: For this model and activity, we will assume the culverts were the original path of the creek.

Materials:

- Stream table setup (includes stage, two buckets, the table, removable tray, and grit)

- Beaker - Meter stick - Stopwatch - Clay to represent a house
Procedures:

1. Set up the stream table EXACTLY as you drew it on your model with the sediment.
. Break the clay in four and place the pieces to represent houses in four locations:
a. near the creek in section A
b. near the creek in section B
c. far from the creek in section A
d. far from the creek in section B
3. Begin SLOWLY running water into the top of the creek channel. Start the stopwatch. Watch tt

creek gradually fill with water and the sediment particles move downstream.

4. Stop the flow of water after TWO minutes and the stopwatch, Using a colored pencil, add to
your model what the watershed system looks like now. Create a key to demonstrate “after
TWO minutes.” make sure you start the stopwatch/flow again and don't reset it. Annotate any
observations you notice about the change in the sediment and houses,

5. Stop the flow of water/stopwatch after a total of SIX minutes. Using another colored pencil,
add to your model what the creek looks like now. Add to your key “after SIX minutes.”

6. Stop the flow after a total of TEN minutes, Using another colored pencil, add to your model
what the system looks like now. Record the time from the stopwatch and add to your key “afte
TEN minutes.”



Discussion:

1. How did the land change due to the flow of water?

2. What happened to each house as more water flowed?

3. What was the difference between section A and B? How did that difference affect how wa
shaped the land?

4. The stream table model is good for showing some aspects of how the water shapes the lar
But it has some limits where it cannot show exactly what happens in rea| life. Give two
examples of how this stream table model is different from how a stream shapes the land in
real world,

Part lll - Stream Table Ocean Waves
—==—=ollfeam lable Ocean Waves

Materials:
- Stream table setup (includes stage, two buckets, the table, removable tray, and grit)
- topo lid = Small rocks and pebbles - beaker - colored sand

- Mmap of Bay Area

Waves and the Shore:
4Ves and the Shore:

1. Set up your stream table so that the slope is at the lowest
setting.

2. Fill the top half of your stream table with tightly packed grit,
The grit should be five to Seven centimeters thick. It should
gradually slope down towards the middle of the stream
table.

r \ 3. Create a shoreline in your sand bank. Be creative.
; ;?3% Shorelines are rarely straight. Add smaij rocks and pebbles to

", f shoreline,
s Kﬁ 4. Sprinkle the
U e * colored sand along the

F :?::'-'.‘:Z' ' Close spigot
shoreline of your Sl RS e befors adding
SO D'm,d'é.aﬁd.-/ v water i
model. Make sure the SRR \\.-C_-_

ALY ot ] ‘," '._.

9. Fill the empty
X \Q haif of your stream
N table with water until the water Jeve| begins to reach your
shoreline.
. Sketch your shoreline in your notebook as a model before completing the next step.
. Hold the topo lid with two hands and place the lid at the end of the table in the “ocean.” Push it

back and forth gently to create equal sized waves.




Discussion:

the sand and pebbles affect the rate of erosion of Coastal areas?

answer the question similar to the table below under “Shoreline before waves"” model, Make sur
to label different areas of your coastline as well as different features of the waves you create.

How did the rate of erosion (how fast/slow) change as you created more powerful
waves?

“Shoreline before waves” mode| “Shoreline after waves” mode|

How did chanaing the angle of the waves affect the rate of erosion of your

shoreline?

“Shoreline before waves” model “Shoreline after waves" model

As waves move ashore, they pick up sediment such as sand and pebbles. How do
you think the sand and pebbles affect the rate of erosion of coastal areas?

“Shoreline before waves” model “Shoreline after waves” model

Complete your investigation and draw the models of the shoreline AFTER waves for each. Discuss
and answer the focus questions. Afterwards, be ready to share the answers to the questions you
found and your modeis,
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7.4.2 How Water Shapes the Earth Task
Investigation Updates Task Card

Summative Task Problem:
Find the best location for g new human settlement in Oakland, The new location must consider:
a freshwater Source, (2) growing food, (3) damage from natural hazards, and (4) safety from lo

INDIVIDUAL THINKING:
Answer the focus question below.

FOCus QUESTION: How does understanding how water shapes the Earth help you
Plan where to buiiqg a human settlement?

PART ONE - WHITEBOARD BRAINSTORM: F‘?’?'WWT-W"‘T“ o
Brainstorm answers to the following questionsong |~ i i
whiteboard. Write down as many as you can.
Remember, a brainstorm shouid show evidence of:
(1) Quantity over quality, (2) Build on other's ideas, (3)
Suspend judgment, and (4) wild is wonderful,

1. What are Considerations (possible risks,
constraints, or things to consider) when

choosing a focation for settlement that you Eﬁ%ﬁﬂ

want your map to show?
2. How will your map show these considerations?

Be prepared to explain why you chose these considerations based on evidence from the readings,
data analysis, activities, or maps.

B —~ . sy
T4 s '



PART TWO - ROUNDTABLE CONSENSsUSs
Copy the following graphic organizer into your notebook. Don't write an y answers yet. fv'%l

Considerations (possible risks, Explanation based on evidence from the
constraints, or things to consider) readings, data analysis, activities, or maps.

For exampls, risk of g volcanic eruption should be considered becsuse. ..

This is supported by the reading on volcanos which states...

-—
.

=

Teammates discuss the parts of the design that they think should be included in a finai groug
model. If there is disagreement, the team discusses the idea until there g
agreement/consensus.

Go around until al| ideas have been shared and considerations are written down in the graph
organizer.

D__e——.______g_CISIOI'l Making: Possible | Score | Score

Points Self | Teacher

Q Each member conlributes their ideas.

O All members €ncourage each other to participate.

Q When thers is disagreement, members express their concerns
respectfuily before choosing to write an idea down,

O The group identifies the best solutions that everyone can live with,

L4

Bne 2 DUSD



0 Your map mogel must fiton 11" x 17" paper (Note:Tracing Paper is a larger than the map)

Q 1t must be easy to read and clear,

U Symbols and color may be used to show any consideration you desire, but there must be
to explain any use of them.

Q The model must be drawn to scale.

O Settlement needs to have the same area as a rectanguiar building with the dimensions,
0.2 km x 0.4 km,

make sure you orient the map every time so the map and overlays
are facing the same direction.
1. Start by finding Lake Merritt and place the overlay over the

map, making sure all corners are Covered by the tracing : g
Paper. Draw Lake Merritt onto your overlay as you did before. Ao & Fun " °
2. Remember to use this measurement for reference for drawing o

...1_'.'2

3. Make sure you mark the direction, “North” on the map overlay i
S0 it will be easy to orient again.

4. Add all key features and considerations necessary to your
model to explain what to consider for a safe human
settiement.



problem before you start.

1. The group wiil choose ONE of the locations to discuss for this activity.
2. ALL members of the group decide what would be an appropriate way to record the pros ang

3. Your group will be split into two teams:
TEAM A; Discusses the Pros (benefits) of the location,
TEAM B: Discusses the cons (risks) of the location,

notebooks,
3. Timed Team Share;
a. A's present all of the Pros for 5 location.
b. B's present all of the Cons for 5 location,

SWITCHING LOCATIONS:
6. Find a group that has g different location from your group and bring your map overlays and
notebook. You wili only talk with the other group in step 9.
7. Looking at the other team's map overlays, your group will now brainstorm the pros and cons of

the other aroup’s location for five minutes in your two teams ag before. Recorg these in your

8. Timed Team Share: A's present the Pros, then B's present the Cons for “alternative location,”

9. Choose one reporter from your group to go to the other group and share your group’s Pros and
Cons chart for the “alternative location,” whije 3 'eporter also comes over and does the same.

10.Draw a line below your pros and cons. C-E-R: Reflect on your own and record below the line
where you would Put the location for the settlement and explain why using any of the pros and

11. Rebuttal: Write in 2-3 sentences what You might say to someone who suggests another
location and any evidence to Prove your point,

B o 5 [a I T2



7.4.2 - How Water Shapes the Earth
Topography MAPS Task Card 2

Focus Question: How has the water around your schoo| shaped the jand through erosion
and deposition? .,

W
Part 1 - Using a Topography Map 6

Task: In this activity, you will explore the features ofa topographic map.

Group Roles: Materials:
* Facilitator - Reag Task Card out loud, keep - Creek and Watershed Map of Oakland and
group focused Berkeley
* Timekeeper - Keep time, report to group time
left during task

*  Resource Manager - Manage
collectionlappropriate use/return of activity
Mmaterials, coordinate cleanup and selup

* Inquirer - Only person to ask questions of the
teacher/others

- Look at a culvert Connected to Sausa| creek. What do you think a culvert js? Why do you
think it is connected to a creek?
- What do you stij need help understanding?
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Name Date Period

Unit 4.2 Scientific Reading: Drought

Focus Question: How can the People of Orange County ensure a [ocaj water source?

LOS ANGELES — On Thursday, Caiifornig workers poked hollow aluminum tubes into

humans. When we burn fossil fuels like gas, oil or coal it releases gases known as

greenhouse gasses, They get trapped in the atmosphere and heat up the Earth.

A Dry January

Scientists say the state’s mountain snowpack
could shrink as a resyit (see Figure 1 )- The
Snowpack is the layers of snow that build up
over time. By the end of the century, more
than half of the snowpack could disappear. b g
R

Figuro 1. Paichy snow is

. . . . Glacier Point ag Darrel Carlis, 55,
water to California. The latest climate studies 7 the Panorama Trai in Yoser:

But that doesn't mean nature will provide less
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million acre-feet of water, That is enough water to fill Shasta Lake, the s



Name Date Period

Changing Rules For Dams?

Rain, on the other hand, “has to be dealt with immediately. You can't wait,” said Kelly
Redmond, deputy director of the Western Regional Climate Center in Nevada.

Dealing with the heavy rains was not a problem in December. Because there had been
three years of severe drought in the state, the reservoirs had plenty of room to absorb

the water. The level of Shasta Lake rose by nearly 60 feet.

Due to climate change, though, there could soon be more rain in winter than California's
water system could handie, said Dan Cayan, a climate scientist at Scripps Institution of
Oceanography. Cayan added that the temperature in California has risen 1-degree
Fahrenheit since the 1950s, Even that single degree increase has already cost

California and the West 5 percent to 10 percent of its sSnowpack.

control the flow of water in and out of the reservoirs. They are operated according to a
set of rules developed for each reservoir by the U.S. Army Corps of Engineers.
Congress has to approve any changes. The California Department of Water Resources
and the federal government together operate most of California’s large dams. They are

studying whether the rules shouid be changed because of the warming climate.

More Water Storage Needed

The state aiso is considering taking into account weather forecasts. If heavy rains were
headed for the Sierra, for instance, water could be released from the reservoirs to make
room. None of this is simple. Letting water out to make room for rain that never comes
would mean less water for people. Yet, filling up reservoirs in the winter may cause
flooding during spring storms. "Who wants to be the responsible person for not having
that flood space in the reservoir?” asked Iris Stewart-Frey, a professor at Santa Clara

University who has studied changes in the snowmelt.

Many experts say an obvious solution is to build more water storage. “! think if you want

to replace 5 million acre-feet of lost snowpack, | don't see any other way than more



storage,” state hydrologist Maury Roos said. Hydrology is the study of water. Roos uses

science and math to solve water-related problems in the state,

But should Caiifornig build new reservoirs or increase groundwater storage, or both?
Groundwater is water located beneath the Earth's surface, so groundwater storage is

less likely to evaporate. Also, who would Pay for the costs of the new storage?

The loss of Snowpack is “definitely going to be a problem,” said Jay Lund, director of the
Center for Watershed Sciences at University of California, Davis. But if it's managed

well, Lund said it shouid not be a disaster. And how will different cities respond?

Where Does My Water Come From? - Go Locall

The groundwater is pretty much ready to drink as soon as it is pumped. The only
treatment the city does is add a tiny (0.4 parts per million) amount of chlorine to protect
against contamination, Burk said.

maore treatment, Burk said,

Taken From MewsELA, some adapted from Nature Consenancy, and OF Royister mages from EBMUD cafformawaterbloy, and
dfreepress






Unit 4, Learning Task 2 - Water and Rocks as Resources
Water Storage MAPS Task Card 1

Task problem:

Given the drought crisis in California, the need for securing resources will be
important for your settlement. In this activity, you will consider several factors
in order to decide how you will best manage one of these resources: WATER.

Focus Question: Where in Oakland would be the best location for a new é%
reservoir?

Materials:

- 6 examples of storage dams
- Laminated Watersheds and Creeks map of Oakland and Berkeley
- overhead markers

Introduction:
1. Look at the different dam designs for water storage. Name 3 differences between the dams,

2.

3. What do you notice about the landforms seen around the dams?

4. Where do you think engineers choose to build dams based on what you observe? Explain
why.

Directions:
1. Using what you learned about dams for water storage, look at the map and discuss in your

think in your notebook. If you need help deciding a location at your group, use the
ROUNDTABLE CONSENSUS protocol given below to decide, Remember that your water
Source must be nearby (within 3 km of your settlement)
a. Each person will describe one of their ideas to the group, making sure to explain why
they chose each consideration.
b. Teammates show thumbs up/down for the idea.
c. Ifthereis disagreement, the team discusses the location untit there is
agreement/consensus.
d. When agreement is reached, have the next person share their location until a|| ideas
have been shared,
e. Come to consensus on one location and circle that area on your map. Be prepared to
share out and explain why you chose that location.



Investigation Update - DESIGNING THE MAP OVERLAY MODEL

Parts of a rough draft you use to create that finaj model of Oakland and your settlement.

these requirements.

O Your map model must fit on 11" x 17" paper (Note:Tracing Paper is a bit larger than the may

Q It must be easy to read and clear.

O Symbols and color may be ysed to show any consideration you desire, but there must be a
to explain any use of them.

O The model must be drawn to scale.

O Settlement needs to have the same area as a rectangular building with the dimensions,
0.2 km x 0.4 km.



Unit 4, Learning Task 2 - Water and Rocks as Resources
Liquefaction ACTIVITY Task Card 2

Focus questions: What happens to different soij types when they become disturbed by an
earthquake?

Materials:
- Clear plastic container
- Sand
-  Water
- Brick

Part ONE: Exploration:

1. Fill the container 2/3-full with sand.

2. Place the container on at table and pour in the water to JUST
BELOW the surface of the sand.

3. Wiggle the skinny end of the brick into the wet sand so it stands up
like a building would. [

4. Now, very gently, repeatedly tap the side of the container with your T
hand and notice what happens to the sand and the brick. Record
your observations in your notebook.

5. Clean off the brick and return materials to the assigned areas.

Part TWO: Discussion:
il LWO: Discussion:
1. What happened to the sand after you hit it? What happened to the brick after you hit jt?

2. In this model, what do you think the:
a. hand and shaking represent in the real world?
b. brick represents?
. Where would you find soil similar to the type represented in this mode]?
4. Squeeze some of the wet sand in your hand, What do you think is happening to the sand as
YOU squeeze it? What is happening to the water?
5. During a real earthquake, the squeezing of the soil and water happens very quickly...so quickly
in fact that the sand “floats” i

[9%)

like gravel, or more like clay)? Explain your answer,
6. How else might this model be different from what happens in a real earthquake?



Part THREE: Investigation
!

Your investigation must answer the following focus questions:
1. How does what soi type the building is built on affect how much damage it takes?
2. How do different soil types move with shaking?

Materials:
- handout of the four soil types - homemade playdough
- Clear plastic container - Grape nuts © cerea|
- water - Cornstarch and water mixture {Oobleck)
- brick

Directions:
1. Read about the four soil types in the handout.
a. Bedrock - playdough
b. Alluvium - Grape nuts and enough water to soak them, but not fil| the container
c. Gravel - DRY Grape Nuts
d. Landfill - Oobleck

questions.,
5. Clean off the brick and prepare for the next soil type to rotate to you.



Bedrock is the solid unweathered rock that
makes up the Earth’s crust, The Earth's
outermost surface is called the crust. Bedrock
may be composed of various elements from
region to region. There are three major groups
of bedrock: sedimentary, metamorphic, and
igneous, each made of different sets of
minerals,

Alluvium is young sediment—freshly eroded
rock particles that have come off the hillside
and been carried by streams. Alluvium is
Pounded and ground into finer and finer grains
each time it moves downstream. Aliuvium is
typically made up of a variety of materials,
including fine particles of clay and larger
particles of sand and gravel.

Gravel Is any loose rock that is at least 2mm
and no more than 75mm. it ¢an be a mixture of
sand, clay, and small pieces of rock. It is
sedimentary rock and usually found where
there is, or were, rivers, lakes, and glaciers. It
happens where rocks have been weathered by
wind or water or eroded.

A landfill is a sile for the disposal of waste
materials by burial such that jt will be isolated
from groundwater and will hot be in contact
with air. Under these conditions, trash will not
decompose much. Unless landfills are
stabilized, these areas may experience severe
shaking in a large earthquake.

Taken from the Tech Museum







Unit 4, Learning Task 2 - Water and Rocks as Resources
Liquefaction and Landslides MAPS Task Card 3

e Ly e

Introduction:

Consider the following questions and write the answers in your notebook.
1. What did you learn about different soil types from the investigation?
2. How do you think scientists use information about different soil types?

Using a Simplified Geologic Map

Scientists use a special type of map called a geologic map to understand the
geology of a particular area, Geologic maps use color to show differences
between various rock units. A rock unit is a certain amount of ONE kind of rock from a given age

read and focus on soil types. -Adapted from Glencoe
Materials:

- index cards - Simplified geological map of Qakland

-  Ruler - Overhead markers

- Chromebook - Historical Landslide Data in Californig

PART ONE - Exploration:

1. As agroup, explore the map to understand its symbols and all of its key features.
2. Answer the guiding questions as a group. Be prepared to share your answers,

Guiding Questions:

- What key features are observed on the map?

- Is there a key/legend that explains the symbols thig map uses?

- There is no scale on the map.

- What could you use as a reference point to create 5 scale for this map?
- Using overhead markers, create a scale on the map as a group in any blank white
space. .

- How does this map show the direction of north? Why is bedrock found closer to the hiils and
alluvium found closer to the shore? What geological process from task 1 could be able to
explain this?

- How does this map show bodies of water?

- What do you still need help understanding?

- What is the real world meaning/importance of this map?

- How do you think scientists use maps like this?



PART TWO - Connecting the MAP to the ACTIVITY - Liquefaction:
1. Look back at your observations from the liquefaction activity. What advice do you have to
builders about where to build based on what you learned about the different soil types?
2. Look at the map. Where would You expect there to be more intense movement of the soil
caused by either an earthquake or heavy rainfal)? Explain why.

3. In pairs using the chromebook, go the following site: httn://tinvurf.comloUSDlandslideman
4. Click “Continue” on the disclaimer pop-up.

5. Focus on Oakland by centering the map and zooming in. Legend

6. Look to the left at the tabs and click on "Other earthquakes" to Y. Faults

make sure the “Liquefaction susceptibility” option is checked.
Look at the tabs on the left again and click on “Legend” to see
what the colors mean, This will show you a map of where Other Earthquake
liquefaction is likely to occur. slblity o
8. Answerin Your notebook: Compare this io the map of the ayers
different soil types in Oakland. What do you notice? Why do you | (Whatis mmi?

think this exists?

a. Look at the area near the historic Hayward fault. Why do
you think there is more bedrock in this area (Hint: think
about what geologic process occurs near here.)

b. Look at the area near creeks. Why is there more gravel
found in these areas?

c. What other patterns/relationships do you notice between
the soil types, liquefaction and/or other geological
processes you have learned about?

'~ Shaking Scenarfos

™

(2)

IF YOU NEED HELP, you can always click on the Red Toolbox at the TP —
top for help on what the Legend descriptions mean, e.g. words like MapLayse  Damedlpaiun
liquefaction SUSceptib"itY. Lguerazazn 4 60% JLEI6EN0M 43 3.2 Man tas

Sescapiit 1, LRI ] indeilpng genesic e
THe feature sat far g =s2g0= a3y
SUUER BN L0 UG5S ragaty 3
FREITIC000] e et By Amg g
<235 wnavo P sy ot ing ragise

Part THREE - Landslides (After the Reading):
9. Go back to the “Other earthquakes” tab and uncheck the “Liquefaction susceptibility” option,
10.Then go to the “Landslides” tab and check “Existing Landslides" option.
11. Look at the tabs on the left again and click on “Legend” to see what the colors mean. This will
show you a map of where landslides have occurred in the past. |
12. Answer in your notebook:
a. How do scientists determine areas where landslides are more likely to occur?
b. What conditions or events usually lead to landslides?

Options to Explore: |n addition to the above, you may use this map to study the following features,
A. Debris Flow Source Areas - places that are likely to produce fast moving mudslides
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Unit 4, Learning Task 2 - Water and Rocks as Resources
Historical Landslide Data in CA

Regional Events

Year Locality Fatalities Damage! Reference(s)
1906 San Francisco Bay region, California 11 unknown Lawson ( 1508);
Youd and Hoose {1978)
1934-1970 Lake Roosevell, Washington 0 2.05 billion Jones and others (1961);
Schuster (1979)
1964 Anchorage, Alaska 0 960 Youd and Hoose {1978)
1968-1969 San Francisco Bay region, Caiifornia 0 100.8 Plafker and Kachadoorian {1966);
Taylor and Brabb (1972)
1969 Neison County, Virginia 150 unknown Williams and Guy {(1973)
1978-1979 San Diego County, Califomia 0 38 Shearer and others (1983)
1980 Six southern California counties 0 1.1 billion Slosson and Krohn {1982}
1982 San Francisco Bay ragion, Calitornia 30 132 Ellen and Wieczorek (eds.) (1988)
1983 Utah, W. Colorado, E. Nevada 0 430 Anderson and others (1984)
1984 Utah, W. Colorado, E. Nevada 0 70.5 Kaliser personal Communication (1984)
1589 Loma Prieta, California 0 34+ Keefer and Manson. {1989)
1989 Alani Paty, Hawaii o 34 Baum and Reid (1992)
1994 Northridge, Southern California 6 unknown Jibson and others {1998);
Jibson and Harp (1995);
Harp and Jibson (1995);
Jibson and others (1994)
1995 Madison County, Virginia 0 123.2 Wieczorek and others (1995)
1995 Los Angelas and Ventura counties, o unknown O'Tousa (1995));
California Harp and others (1999
1996 Hamilton County, Ohio 0] 1.2 Baum and Johnson {1996);
Personat communication, Rich Pohana,
Engineering Geologist (2002)
1996-1997  Puget Lowland, Washington 4 unknown Baum and others (1998)
1997-1998  El Nifio storms, Calilornia 1 158 Hillhouse and Godt (ed.) (1999);

Godt and Savage { 1599)

1[Damage is shown in millions of U.S. dollars unless otherwise stated, and ajj amounts have been converted to year 2000 doll;

A



Name Date

Period

Unit 4, Learning Task 2

Scientific Reading: Liquefaction and Landslides

Directions: Read the article closely and follow the instructions on your Talking to the

Text and Annotating Rubric.

Focus Questions: Is the area of my settlement in danger of natural hazards caused by
earth processes? How can learning about the causes of natural hazards help with
building a safe settlement? What different characteristics of soil would be ideal for

planting near my settlement?

What is A Natural Hazard

A natural hazard is an event in nature that can cause extensive damage to land and

property, and that threatens human lives. In this section, you'll be introduced to natural

hazards. Earth scientists can provide life-saving information in the event of a natural

hazard. For example, because it is unlikely that humans wili
ever be able to stop an earthquake from causing intense
shaking, it is important to understand how earthquakes work
and what causes them. Some natural hazards, like
hurricanes, can be predicted. Others, like earthquakes and
volcanic eruptions, are very difficult to predict. Nonetheless,
scientists who study natural hazards understand a great deal
about why they occur and can judge when people should be

warned.

Liquefaction

Earthquakes are the result of sudden movement in Earth’s
brittle crust. The energy released by this movement is
carried by seismic waves and can cause sudden, violent
movement when they arrive at Earth’s surface. Of course,

strong movements at Earth's surface Cause more damage

* \Watargatugtod sol

* Pamcleg siightly
gR AL TN |

¢ WAbsT prNtane o by

Liquetnclion

= aricles an
fearihoyr unpratioel

LIRS Firesige o gk .:I.' o
1

Figure 1. Liquefaction occurs when soil 1s
salurated with water. An earthquake
increases pressure on the soil so that the
particles separate with waler between
them. The result is that the soil acts like a
thick liguia!

than weak movements. However, other factors also contribute to the amount of damage

done by earthquakes. Soil types can affect the amount of damage caused by

earthquakes. When seismic waves pass through the ground, the soil can act as a liquid.

4
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Name Date Period

This is called liquefaction {see Figure 1). The 1989 Loma Prieta earthquake caused a
lot of damage in San Francisco. The area most damaged had been built on top of San

Francisco Bay mud.

Landslides and Slumping

When soil is dry, friction between
the grains of soil keeps it firm
enough that you can build a house
on it. However, if the soil is wet, the
Spaces between the grains are full
of water. The water makes the
grains slippery and friction is a Iot
lower. Wet soil is squishy. If you

have walked on wet soil, you know e

SRR S e B o > T L SR
. . . e, il 1] b E S R R R R LT G e = T it
that your feet sink into it! Figure 2. Loose soil experiences slumping, similar to a person slumpir

. in a chai
Slumping is a natural hazard that 2

describes what happens when loose soil becomes wet and slides or “slumps” like a tired
person (see Figure 2). As with flooding, slumping can happen after g period of very
heavy rainfall. Houses are at risk of being destroyed by slumping when they are built on
steep, loose soil or below hills that are made of loose soil. A house could be destroyed if

it slides down with the soil or if the soil on a hill above falls on the house!

Another natural hazard rejated to slumping is a landslide. A

landslide occurs when a LARGE mass of soil or rock on a steep
slope slides down and away. Landslides are common on certain
types of volcanoes because they have areas where the slope is
steep and the material is loose. Landslides may cause 25 to 50

deaths in a year in the United States and billions of dollars in

economic losses, in addition to changing the environment and Figure 3. A landslide that

. . . . . cteurred in La Conchita,
damaging surrounding habitats (see example in Figure 3). The Califora in 1005

likelihood of a landslide in an area can be influenced by three factors: the soil type of

the area, history of landslides in the area, and the topography of the land.

¥ B R VLTS
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Date Period

Rocks as Resources

Scientists have other uses for the

rocks

natural hazards., Soil types are
important for plant growth as well.
Soil type is defined by the how much
of the following the soil contains:

clay, silt and sand. These three

Inflitratinn Variations ty Sall Tnxture

other than learning about &

Sand Sl Clay

ingredients form a ‘loam’. There are many variations of loam so you may well find your

soil falls somewhere in-between the types described below,

Clay soil - Clay soils are composed of lots of tiny mineral particles which
reduces the air space in the soil. This causes the soil to retain water and
become easily compacted. These soils are very fertile but require some

improvement to ‘unlock’ the nutrients for plants to use.

Silt soil - Silt soils have slightly bigger particles than clay soils so are more
free-draining but are stilf at risk of compaction. They are fertile and drain

more effectively than clay but hold more moisture than sandy soils. |t won't
hold its shape as easily as clay and will crack or crumbie if rolled too thinly

between the palms of your hand.

Sandy soij - Sandy soils have the largest particles (up to 1000 times bigger
than clay) and are very free-draining due to the big air spaces between
particles. Although easy to work and cultivate, sandy soils dry out very easily

and often have poor fertility as the nutrients are simply washed away.

What plants can | grow?

With the addition of organic matter, any plant could potentially be grown in your garden

soil. However, some plants prefer, or can cope with, the extremes of g clay or sandy soil

better than others.

Adapted from CPO and Thampson-Morgan. com
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Seismic Hazard Maps Show Some 0.C, Areas With Liquefaction Risk
Safely: New state program requires property owners to disclose the potential danger to buyers

October o9, 1996 |KENNETH REICH | TIMES STAFF WRITERS

The preliminary maps issued Tuesday were for 4 120-square-mile area from Bueng Park and Fuller
south through Anaheim to Newport Beach.

Orange County has escaped major quake damage in the 20th century. The largest quake close to the
County, the magnitude 6.3 Long Beach quake of 1933, occurred on a segment of the
Newport-Inglewood fault that lies outside the county.

But a major rupture of the southern segment of this fault lying within the county, or of an offshore
thrust fault, is certainly conceivable, scientists say.



Charles Real, the supervising geologist for the project, explained that much of the area lies within
varying historic and prehistoric beds of the Santa Ana River, where sand and silt is common and
water tables come within 40 feet of the surface.

Also, certain coastal areas, such as the Balboa Peninsula and other areas adjacent to Newport hart

are in the liquefaction zones,

The geologists decided that al] such zones should be considered subject to liquefaction, although t}
caution on each map that not all areas subject to the process may be shown.

They also caution, "A single earthquake capable of causing liquefaction . . . will not uniformly affec

the entire area."

Not shown on any of the maps released Tuesday were major fault lines, such as the
Newport-Inglewood fault, where heavy shaking could cause extensive damage in areas outside the
designated liquefaction zones,

Real said that seismologists and engineers have not yet been able to agree on criteria for bringing

these zones under the designation as seismic hazard zones.

Being designated a hazardous zone triggers the state mandate that local governments require both
geotechnical investigations and mitigation measures for any commercial project or any housing

project containing more than four dwelling units.

Construction of just one housing unit will not be subject to the requirement, but single units will fall

under the disclosure requirements at time of sale,

Real said that a common mitigation step in an area subject to liquefaction may be strengthening of

foundations.



He said that putting in $1,000 to $2,000 more steel in the foundation could save money later wh

quake comes.

"You don't have to restrict development under this program,” he said. "You just have to know whe
do to make things safe."

He acknowledged, as is often the case with state mandates, the investigations will have to be done
local expense, although he said that in most cases the cost probably would be Passed on by the

municipalities to developers.

There are no penalties written into the law for municipalities that do not adhere to the new
requirements, but so far most local officials have shown a willingness to Cooperate, he said.

Another Hazard

at risk, where much of the soil is sand and silt, and the water table is within 40 feet of the surface,
Only this 120-square-mile area of the county was studied:

Source: California Department of Conservation






Unit 4, Learning Task 2 - Water and Rocks as Resources

Introduction:

Consider the following questions and

1. What information would
for 1,000 people in your

Planting MAPS and DATA Task Card 4

write the answers in your notebook.
you need to know to be able to provide food
new settlement?

2. If you were in charge of what food

to grow for your survivai, which

plants would you choose?

In this next activity, you will be planning your community garden.

Focus Question: How can | plan for a garden that can feed 1,000 people?

Materials:
- chromebook for Google maps (Google Earth view)
- Simplified geological map of Qakland

PART ONE . Planning vour Communit Garden:

- Ruler
- Community Garden Guide

1. Look at the list of vegetables you may grow in your garden found in Table 1 of the Communit

types of vegetables you will grow,
vegetables to simplify the garden)
Once you have decided
begin planning your community garden.
. Some constraints for your model of the garden:
U Your garden must be big enough to feed your
hard to maintain. Yoy decide
O It must be drawn to scale on your map overlay,
Q {t must be close to your settlement, within 2 km,

S0 A

When you are ready to begin your calculations for
your garden, follow the steps using Table 1 of the
guide. An exampie with calculations is given on
Page 4 and 5 of the guide.

Draw a model of your garden as a 2D shape similar
to the example in your notebook with its

measurements.

Read over the Community Garden Guide. o

£

/

X
|I :
|

group what vegetables you would want and come to
(For now, we are only growing

what plants you will grow (though that may change), you are ready t

what size it must be and its location.
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. When deciding where to

build your garden, use the

Simplified Geologic Ma
about soil type, as well

p of Oakland to know more
as Google maps (Google

"’-ll:n-r'w
; 3 d
I
-
]
s
.

Earth view) to find areas suitable for growing plants.
a. Note areas where vegetation (bushes, trees,
forests, grassy areas, etc.) to possibly avoid
so that you do not disturb other plants’ growth.
b.

"h].:‘ r
HE

Areas of soil without buildings, streets or vegetation might be ideal for growing.






7.4.3 - Water and Rocks as Resources
Community Garden Guide

30ftx30R 20ftx4018%
900 sq. ft 800 sq. ft

Figure . Options Jor garden shape

Garden Sizing



Example: Determining Vegetable Garden Size

Garden Planner Worksheet

Pounds Yield Row
Row Crop Necded Number per Row Spacing {11)
Per Person ol Foot of Length (1) From Table |
{See Tuble 1) Peaple Row
tSee Table 13
! Shap Beans 8 x 3 4 ! = Ry 15
2 Carrots 10 x 3 - ! = n L3
J Tonato 20 X 3 + 25 = 24 J
4 Onions 1) X 3 + 15 = 2N 13
3 Summer Si. 7 X J + 2 = %) 4
Towl 1083 f.tve 2240 J1.S=i2 0.

‘an additional 5 feet of headland space added to each end on garden.
“an additional 4 feet of border edge added to each side of parden,

Garden Length Adjustment

Based on the information calculated above there are several decisions that can be made. Generall
is advisable to use average row length as a basis for determining approximately how long the gard
should be. In this case it is reasonable to plan a garden about 22 feet in length (Col. F). To
accommodate the planned garden length the onions, carrot, tomatoes and snap beans could each
planted in four rows 22-ft long to accommodate the planned row length without a significant change
expected total yield. The summer squash row could be extended to 22 feet which will more than
double the planned amount. Another option is to fill in the remaining space with more of any of the
other crops.

Garden Width

The border area can be used to absorb the differences in row spacing as calculated above. For
example the width of the garden calculated above does not allow for the fact that tomatoes require
three feet of space on both sides of the plants and summer squash requires four feet of row space ¢
each side. The garden width could be increased by 1.5 feet or the garden borders could be reduced
by 0.75 feet on each side to allow for the additional 1.5 feet of space needed for the tomato row. No'
that the placement of the onion row with the minimum 1.5 feet spacing requirement is overshadowet
by the larger required row spacing of the tomatoes and summer squash.
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Pro_fil_g layout of garden rows:

SB = Snap Beans C = Carrots T=Tomate O =0Onion §§ = Summer Squash

Ahect SB L3feet C LIfeer* T 3feet O 4foer SS dfeer =

horder 3 feet™ border =

I8 1
195 it

(revised widih)

*As planned spacing
*As madified spacing

Planned Garden Layout with Border Areas

4 ft

.. I-'- - . 3 ] 4

' -'G'ardén.grea 12Fe00 5

: =
¥ ; .ﬁ
Total Garden size 20 ft x 32 1
Table 3. Garden Planner Worksheet (Maximum of 7 plants):
Row Crop Pounds #of Yield Per Row Length | Row Spacing
Needed People Foot of {ft) (ft)
Per Person Row
1 X * =
2 X + =
3 X + =
4 X + =
9 X * =
6 X + =
7 X + =
TOTAL

Adapted from USDA National Resources Conservaticn Service







Name Date Period

INTRODUCTION TO SUMMATIVE TASK

It is 2020 and the war is finally over. News has spread that the iast of the
zombie hordes have finally been eliminated, but not before wiping out nearly
every human being on the planet. The effort to dispose of the bodies and
clean the area has just been finished. Throughout the Bay Area, you are one
of only 1,000 people to survive the war and your survival depends on finding
a place to iive.

You have been chosen to find the best location for a new human settlement in Oakland. However,
there are many things you need to consider in order to survive in this new world. As one of the fe!
scientists to survive the zombie plague, you must use your knowledge of how the Earth was forme
and is currently changing to help your people survive.

The new location must consider the following:
* Have a nearby reliable source of clean water in a time of drought
® Include an area to grow food that js close by
® Minimize risk from earthquakes, landslides, and the rise of sea water
® A plan to keep people safe from local wildlife and any stray zombies that survived

Complete the following:

1. Draw a rectangular building in BLACK for a place to live on this map. The ACTUAL size of {
building will be 200-meters by 400-meters. (You may build over roads, but the area must b
relatively flat) On the back of your map, explain why you chose this location as your claim ar
support your ideas with evidence and reasoning.

2. Add your settlement to the key. -

3. If you lived in this area, what would be the most likely natural hazards of the three seen belo
to pose a threat to you? Explain why. (Write your answer on the back of your map.)

Sea Level Rise Landslides Earthquakes

B~ p  (HISD



Unit 3 Summative Task -
Oakland: Settlement After The Zombie Wars

It is 2020 and the war is finally over. News has spread that the last of the
zombie hordes have finally been eliminated, but not before wiping out nearly
every human being on the planet. The effort to dispose of the bodies and

The Ruling Council of Survivors has chosen your team to find the best location for a new human
settlement in Oakland. However, there are many things you need to consider in order to survive in

Your group of scientists must create TWO parts for your proposal to the council:

(1) As a group, design a final map model of your settlement in
Oakland. Use the map overlays you created from the previous
tasks to help you develop the final model for your proposal.

Your model should include:
Q Areas at risk of earthquakes, landslides, and sea level rise
O Proposed settlement location drawn to scale with:
Q' A nearby, reliable source of clean freshwater
0 An area to grow food that is close by

Q Other relevant map features like key, direction, bodies of
water, landforms, wooded/grassy areas, etc.

Ligrwataon

Original map on the botlom with
(2) In addition to the map, each scientist will present their suggestions different overiays on top
in an individual summary report that:
O Proposes a specific location for the settlement as their claim
O Supports their argument with evidence from the figures, data, maps, and/or visuals from th
investigation updates
O Explains the reasoning behind choosing a particular location
O Predicts how the choice of settlement location will minimize risk from hazards in the future
O Includes a plan to keep the settlement safe from wildlife and any stray zombies
U Argues against another Pproposed location for the settlement (rebuttal)
Q s clear, persuasive, and scientifically accurate
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7.4.3 Task Card: Mappmg as MOdEling (Print 2 copies and place in plastic sleeves)

Guiding Question: Where the best location to live?

Task problem: Imagine you have just moved to Oakland. You must decide the best location for :
place to live. In this task, you will consider several things when choosing a permanent location
based on a map of the area.

Materials:
- GeoBox with the topo form (white land - Overhead projector markers {thin)
surface model) and topo lid (the fiat lid) - Pencil
- Container to hold water (or use a bucket - Tracing paper
from the stream table) - Water colored with food coloring
- Beaker to transfer water between - A metric ruler
containers - Clay
E w] Write Ihis on the tapo
1 | 1d facing in the sama
i direction
#
i
Procedures: e st e

1. Look at the side of the GeoBox with the scale. With the marker, number each centimeter
above sea level. Use the sketch above to help you with this step. Pour water into the GeoBo
up to the first centimeter line.

2. Using a small piece of clay, place the clay in a location you think is best to live on the white
land surface model (topo form). In your notebooks, provide reasoning for your location.

3. Place the topo lid on the GeoBox. Stand over the GeoBox so that you are looking down on tt
topo form. With the overhead projector marker, outline the perimeter of the land surface onto
the lid. This will be considered “sea level,” or the O-centimeter contour line.

4. Use the marker to draw an arrow pointing North on the topo lid.

5. Remove the topo lid and add water until the water ievel reaches the
1-centimeter mark. Replace the lid. Trace the “coastline," the line along which i T
the water and land meet, onto the lid. All points on this line are 1 cm above
sea level. They form a contour line. Keep in mind that some lines may be cut
off because of the map area (as seen on the right in dotted lines).

6. Add water to the level of the 2-centimeter mark. Replace the lid and again, trace the
“coastline.” All points on this line are 2-centimeter above sea level.



7.4.3 Task Card: Mapplng das Modeling (Print 2 copies and place in plaslic sleeves)

7. Continue this procedure until the topo form is covered with water.

8. Mark the location of the clay on the topo lid and remove the clay. You now have your
topographic model. Each person in your team takes tracing paper and traces the markings
the lid onto their tracing paper.

9. In your team, discuss how the raising water ievel impacted your settiement, Update your
notebook entry with what you observed as well as questions that came up.

10.Clean Up: Take off the topo lid with contour lines first and keep in a dry area you will need i
later. Pour out the water to the correct container chosen by your teacher, leaving the topo f
in the box. Using a beaker, pour enough water back into the GeoBox to go up to sea level,
0-cm line. Bring the GeoBox back to your table.



R —_—
r"?‘ i
o
v 5
ﬁa‘%
i

o
SNy

K
’ i Lok ".mh  Megmen
Mercator Projection 0.1 0.2 0.3 0.4 0.5 0.6 .
WGSB4 _&:-—:__
USNG Zone 10SEG
R 0.1 0.2 0.3 0.4 mi
CalTopo.com Scale 1:6398  1inch = 533 feet




R v
=y J10d1y/[BucneUIa)uj

o (IR

¢lepow
€ Se siy] juasaiday
NoA pinom mop

"Swojpue
8saU) Je yoo









IName: Period: Date:

7.4.3 - Qutput Sheet
Using a Map for Planning
Focus Question: How can we use maps for everyday aclivities?

Materials:
* topographic map of Qakland / per student

Directions;
1. Look at the topographic map of Qakland. Can you recognize where it is and any of the
landmarks there?

Use the map to answer these questions.
2. What s the approximate elevation at the corner of 35th Ave and MacArthur Blvd (in feet)

Route 1 Route 2
1. Walk northwest toward Norton Ave, 1. Walk southeast toward 35th Ave,
2. Take a right on Norton Ave, 2. Take a left onto 35th Ave.
3. Take a right on Jordan Road and 3. Take a left on Jordan Road and the
the park is on your left, park is on your right.

5. Are there any rivers, creeks or other bodies of water on this map? How can you tell?

74.3 1 A =~ o (OISO



nName: Period: Date:

8. Notice that this topographic map's contour lines do not all have numbers written on ther
Just like a ruler, not alf the lines are marked. Complete the following to understand
contour intervals:

a. Use a ruler to draw a line from the 200-foot contour on Florida street to the
400-foot contour on Eastake Ave. Draw a point at both ends and label them 200
and 400 appropriately.

b. Follow the line from 200 to 400 and add a point on the line every time you come
across a contour line.

c. Ifthe iine starts at 200-feet, goes Up to 400-feet, and crosses 4 lines, how much
does each line increase by to get to 4007 Provide your reasoning.

7. What is the elevation at the corner of 35th Ave and Arizona Street? Provide your
reasoning.

with a STAR.

11. Create a legend/key to identify any symbols used on your map.

7.4.3 M~ + 0OUSD
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ZUSGS

science fora changing world

How to make 3 topo salad-tray mode|

http://online.wr.usgs.gov/outrea ch/topo_instructions.html

® The difference in elevation between adjacent pairs of contour lines should always be the same,
This difference js called the contour interval. The contoyr interval for the darkened lines on the
back of this page for Angel Island, California is 100 feet,

master copy so that jt just fits the flat bottom of the inside of a salad tray. Getting the fit ag tight as
possible will help you put the master copy in the same position in each salad tray, and this wilj help the
contour lines on the sajad trays line up properly,

7. Position the magter copy in the bottom of a saiad tray, with the darkened contour lines against the
plastic. Secure with tape so the master Copy won't move while you are tracing,

8. Looking through the bottom of the salad tray at the master COpyY, use a permanent marker (black
Seems to work best) to trace one contour line onto the sajad tray.

U.5. Department of the interior Science Educatipn Handout
U.S. Geological Survey February 2010
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TOPOGRAPHIC MAPS

MAP
2-D REPRESENTATION OF THE EARTH’S SURFACE

TOPOGRAPHIC MAP
A graphic representation of the 3-D configuration of the earth’s surface. This is it shows
elevations (third dimension). It provides a plane view of the land (the perspective of

RELIEF (brown) Hills, valleys,
mountains, plains,
etc.

WATER {(blue) Lakes, ponds,

FEATURES rivers, canals,

FEATURES lagoons, etc.

MAN-MADE (black, red) Road, railroads,

(symbols) STRUCTURES land boundaries,
p. 97 etc,

CULTURAL (black, red, yellow) Towns, cities, etc.

FEATURES

VEGETATION (green) Forest, etc, (not in
all maps)

SCALE
ELEMENTS DIRECTION AND LOCATION
TOPOGRAPHY

SCALE
Ration between two points on the ™ap and the distance between the same two points on
the ground,

Represents: AMOUNT OF REDUCTION. AJj topographic maps show a portion of the
earth’s surface in much smaller size that the surface area they represent.

USE:

MEANS TO DETERMINE:
A) DISTANCE between any two points,
B) The AREA represented.

Updated 10/6/2003 p. /13



SCALE -3 Forms

i. VERBAL

Verbally expressed

1 inch = 10 miles or (1 inch equals 10 miles)
1cm=10 km

The actual ground distance is compared of equated to a smaller dimension
representing it on the map

2. GRAPHIC or Bar

I mile 0 172 1 km

The scale is laid out graphically as a calibrated line or bar divided into a number
of segments

3. FRACTIONAL, RATIO or REPRESENTATIVE FRACTION (R.F.)

1:24,000 1/24,000 1
24,000

Has no specific units.
The portion of the earth shown in the map has been reduced 24,000 times

UNITS OF MEASUREMENT
English System: Distance in miles Elevation in ft
Metric System; Distance in kilometers Elevation in m

(International)

Updated 10/6/2003 p.2/13
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SCALE CONVERSION

PROBLEMS:

1. Convert a R.F. scale of 1:125,000 to a Verbal scale,
This R.F. scale means that:

1 unit on the map is equal to 125,000 units on the ground
If we use the English System it means that:

I'inch = 125,000 inches
one inch on the map represents 125,000 inches on the ground

(Imile = 5,280 in; Ifi=12  therefore I mile =5.280 x 2 = 63,360 in)
I in= 125,000/ 63,360 miles

Verbal Scale: 1 in = 1.97 miles

2. Convert a Verbal scale of 1 in = 1.5 miles to a R.F. scale,
lin=15x5280x 12 in

lin=15x 63360 in

1 in =95040 in

R. F. Scale 1: 95040

Updated 10/6/2003 p.3/13
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ORIENTATION / LOCATION

et at 2 common point to indicate direction
AGNETIC NORTH). The angle between these two arrows is
the MAGNETIC DECLINATION. If not shown on a map it is assumed that the map is
oriented with north up. N

Example: New Orleans, L4 29° 57 North; 90° 04" Wesy

Updated 10/6/2003 p.4/13
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TOPOGRAPHY

Contour Line, Imaginary fine that connects points of equal elevation, Shown in brown in
Standard USGS maps,

Contour lines can be thought of as an intersection of the topography with a horizontal

CONTOUR LINES -BASIC RULES

STEEPER
.
) VERTICAL
LIy, WALL

Updated 10/6/2003 p.5/13



4, When Contour lines GO
their apices POINTING

UPSTREAM.

S, HILLS, KNOBS, MOUNTAINS, etc., are represented by CLOSED

CONTOURS.

HILLS, KNOBSs or MOUNTAINS

Closed contours

Updated 10/6/2003

p.6/13
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CLOSED DEPRESSION
Closed contgur with hachuyes (ticks)

Updated 10/6/2003 p.7/13



CONTOUR INTERVAL (C.1. is the difference in elevation between any two adjacent
contour lines. [t's always constant in a map (unless otherwise specified),

ﬂ_
oo OCEAN o] o= OCEAN "‘*"A‘“ 5
A B

ELEVATION ALTITUDE) is given in feet or meters above mean seg level. It’s the
vertical distance of point above sea Jevel.

BENCH MARK B.M.) Place where the clevation has been determined accurately.
Mark by a brasg Place fixed to the ground.

R_ELIEF‘ is the difference in elevation between the lowest and the highest point of 2
given area.

HEIGHT is the difference in elevation between ap elevated topographic feature (ie.a
mountain) and jts immediately adjacent base.

e}

- SEA LEVF_L—-J—-

Updated 10/6/2003 p.8/13
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GRADIENT or SLOPE
Inclination of the Earth’s Surface with respect to the horizontal,

Gradient = Difference in elevation

(in feet or meters)
Horizontal Scparation on the map

(in miles or km)

Units: ft/mile (feet per mile) or m/km (meter per kilometer)

S S e o
\\VO\U‘ % -é a °
\ JQ [»]
=
\\’00

B
A

one mtile

GRADIENT OR SLOPE = DIFFERENCE IV ELEVATION / DISTAN CE
[feet / mile)
Gradient B-A = (70.20) /2 miles

Gradient B-A=50f/2 miles
Gradieni B-A = 25 fi/mile

Updated 10/6/2003 p.9/13

Ee——




®729

® 717

Y721

o721

»
o704

0717

e724

®719

/

N ~* 75

* 708

700

0722

Map showing stroams and elevationg

C.L = 5 feet
(MULTIPLES OF 5

Map showing interpolation points and campleted contours

Updated 10/6/2003

p- 10713

E—



TOPOGRAPHIC PROFILE or CROSS SECTIQON, (p.101)
Diagram that shows change in elevation of the land surface along a given line, (side-

TOPOGRAPHIC MAP

T 7B

AN g

TOPOGRAPHIC PROFILE A-A'
200+ /,.""'-\\,\ 200
180 ——r ! 180
133 — o ———t T—t }sg
1 a— k] ] : 1 4
F\-—-—‘"? i 1 ' ‘ . § :
1004 : i ; — : - ; 100
A ] ‘ : P : ! 1A
] ! ! ' [ ! |
140 140 140 120 120 140 160 180 209 200 180
SN /V\WVAWA

EDGE OF PAPER

Updated 10/6/2003 p. 11 /13



VERTICAL EXXAGERATION, V.E.) (p.102)

Is used to emphasize topographic variations,

V.E. = Vertical (grid) scale / Map (horizontal) scale,
(both have to be iy R.F. form)

Example: 1:4.800 /1 763,360 =13.2 ¢

Normaj 25 times 5 times

exaggeration

Vertical Exaggeration = vertical grid scate

map scale

1:1,200 62,600
VE o a
1:62,500 1,200

a 52y

Updated 10/6/2003

Y
1 so8
200
140 qm 2]
o
X Co’—/g' Y VE.=106x
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0
110
150
1 mile o
f { 120
100
VE. =529
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CHARACTERISTICS OF CONTOUR LINES (Figure 9.5, p | 50)
The following characteristicg of contour lines govern the construction ang reading of

contour maps:
1.. Every point on the same contoyr line has the same elevation,

2. A contour line always rejoins or closes upon itself to form 3 loop, although this may or
may not occur within the map area. Thus, if You walked along » contour, you would
eventually get back 1o your starting point.

3. Contour lines never split,

7. Contour lines near the tops of hilis or bottoms of valleys always occur in pairs having
the same clevation on ejther side of the hjil or valley,

8. Contours always bend upstream where they cross stream valleys,

Updated 10/6/2003 p.13/13
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7.5.0 - Resource Sheet
Summing up Week 1: Letter Writing

Focus Question: What makes wetlands so valuable?

Your task: Imagine that you work for the local water
management district, EBMUD,

A local developer wants to build new shopping centers
with several new businesses on the wetlands in
Oakland.

You must help the developer and the public
understand:

(1) why wetlands are unique and more valuable than a
new shopping center,

(2) why are wetlands important to biodiversity, and

(3) how have humans impacted the wetlands connected to Lake Merritt?

Write a letter to a representative that explains your answers to the above questions, making a strong
argument. Use specific evidence from the readings, RRR, and your notebook diagrams, to support
your argument.

Letter Evaluation Criteria:

T —
v ] Ly

.....

"'C"é'te'gdrlesj Required evidence:

Q' Construct an argument with at least three relevant pieces of evidence
to support the claim
O Evidence 1
Q Evidence 2
O Evidence 3

Engaging in Argument

from Evidence . . . .
€ U Consider and refute counterclaims with evidence

O Counterclaim 1
O Refute
O Counterclaim 2
O Refute

O Explain how changing the wetland ecosystem affects the biotic and
ablotic components of the system

Ecosystem Dynamics

QO Explain how human activity can disrupt an ecosystem and threaten
biodiversity

Sentence structure Q Proper sentence structure, punctuation, and spelling.
and dynamics

750 1 @Science




11/15/2017 wetland-values-green-infrastruclure.jpg (750%587)

WETLAND VALUES

@ oissipare ENERGY: DURING HEAVY RAINFALL WETLANDS REDUCE STREAM SPEED AND ACT AS NATURAL SPONGES THAT ABSORB WATER
@ 1MPROVE WATER QUALITY: WETLANDS PURIFY WATER, FILTERING OUT SEDIMENTS AND CONTAMINANTS €) conTROL EROSION: WETLANDS
BUFFER SHORELINES AGAINST EROSION AND BIND THE SOIL WITH THEIR ROOTS @ PrOVIDE F15H & WILDLIFE HABITAT @ rrovioe

RECREATION, OPEN SPACE AND AESTHETIC YALUE: PEOPLE HUNT, FISH, HIKE, BOAT, AND PHOTOGRAPH IN WETLANDS @ SUPPLY
GRdUNDWATER FLOW: WETLANDS CONTRIBUTE TO BASE FLOW OF STREAMS o REDUCE FLOODING:

WETLANDS SOAK UP AND STORE WATER
AND SLOWLY RELEASE INTO snnus@ PROTECT THE COAST FROM STORMS: COASTAL WETLANDS BUFFER WAVE ENERGY

htlp:Ilgreenplanelethics.comiwurdpresslwp-conlentluploadsl2ﬂ12104Iwetland-vaIues-green-infrastruclure Jpg 11



7.5.0 - Wetland Metaphors Task Card (Print 2 copies and place in plastic sleeves)

Focus Question: What makes a wetland unique
compared to other ecosystems?

Task: In this activity, you will be given objects
with unique functions that represent the natyral
functions of wetlands and your group will need to
explain each metaphor.

Watisads supporl & vich -
food web, from micioscople "

loud, keep group focused, and

ensure

Timekeeper - Keep time, report

to group time left during task
Resource Manager - Manage

collection/appropriate use/return

of activity materials
Inquirer - Only person to ask

questions of the teacher/others

sigas and draganfly lasves to
alligators, and biack bears. Muik Sharp
Group Roles: Materials:
e Facilitator - Read Task Card out - Science notebook

- Various objects: pillow, sponge, egg beater, strainer/colander,
coffee fiilter, picture of crib, antacid tablets, soap, cereal

Task Steps (Investigation - 20 min):

In groups...
1. Read the task card out loud and assign group roies.
2. Copy the following table into your notebooks.

Make

rows

Object Name

%

Function of this
item related to
wetlands

Parts of the
wetland that
perform this
function

What would happen if this
function was lost or removed
because part of the wetland was
destroyed or changed by humans?

1.

3.
4.
5
6

2,

3.

For each object, consider how does the item’s function relates to what wetlands do.

Identify the part of the wetland that performs the function.
. Describe what would happen if that function was lost or removed.

Record your notes in the notebook.

Evaluation Criteria:

Engagi

ng in Argument from Evidence

J  Identify evidence you could use in your letter

Ecosystem Dynamics

Q  Explain how changing the wetland ecosystem affects the biotic and abiotic components of the

system
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7.5.1- MOdE"I‘Ig a Wetland Task Card (Print 2 copies and place in plastic sleeves)

Focus Question: How could wetlands have prevented flooding disasters?

Task: In this activity, you will build a physical 3D model of a
wetland habitat that demonstrates how a wetland functions,
specifically to store water, filter materials, and act as a buffer
from flooding.

Group Roles: Materials:

* Facilitator - Read Task Card out - Modeling Clay
loud, keep group focused, and - Paint Tray
ensure

- Sponges

* Timekeeper - Keep time, report
to group time left during task

* Resource Manager - Manage
collection/appropriate use/return
of activity materials

® Inquirer - Only person to ask
questions of the teacher/others

Task Steps: Building a Physical 3D Model - 15 min
In groups...

1. Read the task card out loud and Bay | Wetland Areas Uphand fark
assign group roles. . R
2. Using the materials above, come to et | : - . a4

consensus for the design of the e L oY mf R/
wetland physical model from your . e i
individual designs that will store as
much water a ible.

3. Consider the following constraints in your design:

a. Your habitat must have an upland area.

b. The upland area must allow water to flow down to the bay.

¢. Ensure as much water as possible flows through the wetlands from the upland
area into the bay.

4. Build your physical 3D model of wetland habitat.

—k. - =l —_— ki

Image adaptad from Virginia Instilute of Marine Scignce

Individually...
5. Revise your individual written annotated model! to match the group’s model of the wetland
habitat.

Adapted from Save The Bay's Wellands in A Pan

T 1 QSCie
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7.51 - Modeling a Wetland Task Card {Print 2 copies and place in plastic sleeves)\

Focus Question: How could wetlands have prevented flooding disasters?

Testing the Model - 15 min

Matenals:

= Cup of soil

Task: In groups, test how the presence and absence of the wetlands - Spray boule
. - Colored drink mix

affects how the wetlands serves each of these three ecosystem services. - Measiigeup
Decide what data you will collect each time to support any claims made. - Gradualted cylinder

- Water

Small pece of cardboard |

Service #1 - Wetlands store water
1. Design a test for the effect of the wetlands on storing water after

rainfall.

2. Record your observations and data in your notebook, including what happened to the rain
downstream.

3. Return the model to your original design before testing.

Service #2 - Wetlands filter materials -
1. Design a test for the effect of the wetlands on filtering materials, like sediment from soil
or pollutants, during rainfall. (HINT: colored drink mix can act as the pollutant).
2. Record your observations and data in your notebook.
3. Return the model to your original design before testing.

Service #3 - Wetlands act as a buffer -
1. Design a test for the effect of the wetlands on buffering different size waves.
2. Record your observations and data in your notebook.
3. Return the model to your original design before testing.
4. Clean up your area and return materials in the same condition as you received them.

Individually...
4. Revise your written annotated model to show how wetlands perform their functions of: (N
water storage, (2) filtering, and (3) buffering from oceanic waves or flooding.

Evaluation Criteria:

Develop a System Model
O Includes all components and processes important to wetland function
Q Show how the water flows through and interacts with different components of the model as an input
and output
U Revise the model based on tests from investigations

Ecosystem Dynamics and Structure and Function
Q  Explain how removing the wetlands affects the biotic and abiotic components of the system
{upstream and downstream)

Adapted from Save The Bay's Wellands in A Pan

7.5.1 2 @Sciente



this function

this function

Name
Wetland Metaphors Information Table Date
Period
Name Function of this item = Abiotic parts | Biotic Parts =What would happen if this
Of th e that couid be related to of a wetland of a wetland ' function was (ost or removec
wetlands that perform | that perform | because one of the biotic or
ltem abiotic factors was destroyed

or changed by human actions'
What would happen to specific
plants of animals?




Name
Date
Period

Think about reasons why wetlands may be very valuable to everyone in Florida even
though they are inconvenient, stinky and yucky sometimes.

{magine that you work for the St. Johns River Water Management District. A local
developer wants to build a new strip mall with 17 businesses right on wetlands that
border the St. Johns River. Your job is to help the public and the developer understand
why the wetlands are more valuable as wetlands and not a new mall. Next month, the
public will have a chance to vote on wetlands should be developed.

Write and explain to the voters of Clay County why this valuable riverfront property is
more valuable to Clay County as a wetland rather than as a mall. Use information and
specific examples and details from your reading and from the Wetland Metaphor activity
to support your ideas.




Ecosystems and Adaptation

No More Plants

Four friends visited an island. The island was far away from the mainland. No humans
lived on the island. The friends talked about what would happen if all the plants dis-
appeared on the island. This is what they said:

Harold:  “I think all the animals on the island would eventually die.”

Jeff: “I think the animals that eat plants would eventually die bur the animals
that eat both plants and animals would live.”

Salma:  “I think only the predators on the island would live.”

Misha:  “I think eventually all the animals on the island will become meat eaters,
and they will survive without plants.”

.I.ll..C.l‘I.I.l..‘l..‘...I.IlI..l.l.l.lllll.l.l‘l.l.lII.‘I...I....I‘.

Which friend do you agree with the most? Explain why
you agree.
Uncovering Student ldeas In Life Sclence 103

Copynght @ 2011 NSTA_ All nghts reserved, For more informalion. go to www.nsta.org/permissions.






7.5.2 - BUIIdIrlg a Wetland Food Web Task Card {Print 2 copies and place in plastic sleaves)\

Focus Question: How does matter cycle and energy flow in an ecosystem?

Task: In this activity, you will build a model that shows how matter R ‘3&-—-\
and energy flows in an ecosystem. / \ &é’ H/ \
&g e

Group Roles: Materials:

LA Y
e Facilitator - Read Task Card out - Sets of Organism Cards ? e [
loud, keep group focused, and Food Chains #1-4 Sg...-é’ !

ensure equity

o Timekeeper- Keep time,report | - ATOWS Foog web rom Shyowle Edventon |
to group time left during task - Notebooks

* Resource Manager - Manage - Large whiteboards
collection/appropriate use/return
of activity materials - Dry erase markers

* Inquirer - Only person to ask
questions of the teacher/others

Task Steps: Building a Food Web from Individual Food Chains - 15 min
In groups...

1. Read the task card out loud and assign group roles.

2. Distribute sets of organisms cards, one group per person.

Individually...
3. Take your group of Organism cards with arrows and build a food chain.
4. Record your food chain into your notebook. Include the names of the organisms and
label them as producers or consumers. Make sure to show all arrows.

In groups...

5. Build a wetland food web by connecting each of your group’s food chains together. Each
student takes turns placing one organism from their food chain down at a time and shows
all connections. Only the student who worked on the food chain may touch their own
organisms, but other students may advise from the group.

6. Students continue until all organisms are added to the web.

Making the Model- 20 min
In groups...

7. Use the large whiteboard to record your food web.

8. Add the following organisms onto your food web. —

9. Discuss where did your group decide to place these
organisms and how they are connected to other organisms
in this ecosystem.

10.Record your new food web in your notebooks with the title,

Wetland Food Web Model.

Aquabe fungus

SRl | Decomporer. breaks down dead
N ORCIyNg M31e3I 1o hemical
componants.

fost Baed

g Baclera

Decomposer reaks down dead
S | and waste material

T b

Organisms Cards adapted from Erin Baumngariner at WOU

752 1 SAUSD SCIENCE

ADAPTED FRDM QUSD



7.5.2 - BUlldlng a Wetland Food Web Task Card (Print 2 copies and place in plastic sleeves)\

Focus Question: How does matter cycle and energy flow in an ecosystem?

Reading and Revision - 45 min
Individually...
11. Read The Importance of Chemical Reactions resource sheet using CHAT to the text
a. Try to focus on adding unanswered questions as your annotations

In groups...
12.0ne at a time share your questions and any responses that could help you to improve
and revise your model.

Individually...
13.Read the article one more time, focused on finding information that could help you
answer the focus question, especially identifying any key components or processes
involved in the cycling of nutrients or flow of energy in your model.

In groups...
14.Using the Silent Graffiti Wall protocol, silently share any information that you could use to
improve how your model demonstrates the cycling of nutrients and the flow of energy,
especially processes where energy transfers without the flow of nutrients or nutrients flow
without the transfer of energy.
15. Revise your group model from yesterday to include information from the reading and be
prepared to show your group model to others.

Evaluation Criteria:

Building a Wetland Food Web Model
O Includes all organisms and cbservable and unobservable processes important to show how matter
as nutrients flow and how energy transfers in the ecosystem
Q Shows how decomposers, producers and consumers relate with one another in the ecosystem
O Includes technical writing tools to indicate the flow of matter as nutrients AND the transfer of energy
Group collaboration
O Show interdependence by sharing information and involving all members in completing the task

Organisms Cards adapted from Ern Baumgartner at WOU

2 SAUSD SCIENCE

ADAPTED FROM OUSD

-..J
o
ra













