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Lesson Title: Using the Pacific Ocean Giant Map to Understand Physical Features

Grade Level: 6th and 7th grade

Purpose/Overview:
This lesson is designed to use the Giant Traveling Map of the Pacific Ocean to help students contextualize the physical features of the region. These lesson materials can be used by themselves but are intended to be used with the National Geographic Giant Traveling Maps, which can be borrowed free of charge from OKAGE. 

National Geography Standards from Geography for Life
Geographic Elements & Standards:
https://www.nationalgeographic.org/standards/national-geography-standards/
1. How to use maps and other geographic representations, geospatial technologies, and spatial thinking to understand and communicate information
4. The physical and human characteristics of places
7. The physical processes that shape the patterns of Earth’s surface
8. The characteristics and spatial distribution of ecosystems and biomes on Earth’s surface
17. How to apply geography to interpret the past
18. How to apply geography to interpret the present and plan for the future

Oklahoma Academic Standards for the Social Studies:
https://sde.ok.gov/sites/default/files/documents/files/Oklahoma%20Academic%20Standards%20for%20Social%20Studies%208.26.19.pdf
6.2 The student will analyze the physical systems of the major regions of the Western Hemisphere.
6.2.1 Use visual information to identify and describe on a physical map the landforms, bodies of water, climate, and vegetation zones that are important to each region.
6.5 The student will compare common physical and human characteristics of regions which create identity or uniqueness and influence people’s perceptions of the Western Hemisphere.
7.2 The student will analyze the physical systems of the major regions of the Eastern Hemisphere.
7.2.1 Identify on a physical map the major landforms and bodies of water of each region.
7.5 The student will compare common physical and human characteristics of regions which create identity or uniqueness and influence people’s perceptions of the Eastern Hemisphere.

Geographic Themes:
· Location: Pacific Ocean
· Place: The physical characteristics of the Pacific Ocean

Objectives
1. What key topic/issue(s) is/are associated with this lesson/unit?
[bookmark: _Int_uIsQVVBg][bookmark: _Int_QXaqZi5Y]The foci of this lesson are the physical characteristics of the Pacific Ocean. Students will learn about different physical features and where they are found in this region.
2. What should students know after this lesson/unit?
Students should understand what different physical features are, where they are located within the Pacific Ocean, and what effects these features have on their environment. 
3. How will students apply this lesson/unit content?
[bookmark: _Int_IOaijhkS]Students will interact with the Giant Map and other lesson materials to demonstrate their understanding of maps and geography. They will apply their knowledge of different features by locating them on the Giant Map. 

Materials
· Giant Traveling Map of the Pacific Ocean and accompanying supplies*
· Pacific Ocean Map Cards
· Socks (to be worn on the Giant Map)
· Projector

*Plastic chains, cups, cones, and other supplies mentioned in this lesson for the Giant Map activities are included in the Giant Map kit. A list of the supplies provided with the giant map can be found here:  
https://okageweb.org/okage-giant-traveling-maps-materials/
Contact us at okage@ou.edu or at https://okageweb.org/giant-traveling-maps-form to reserve the Pacific Ocean Giant Map.

Time Frame: 2 class periods

Procedures
Day 1

The teacher will introduce the Pacific Ocean by projecting an image of the map and explaining the following information, pointing out relevant locations where applicable:

· The Pacific Ocean is the planet’s largest, deepest, oldest, widest, and most seismically active body of water. It spans over 60,000 square miles and is over 30,000 feet deep in certain areas.
· The Pacific Ocean is so large that all the world’s continents could fit into it, with enough room for another Africa as well!
· The Pacific Ocean contains over 25,000 islands. Most of them are volcanic.
· The Pacific Ocean is completely bounded by subduction zones, places where two tectonic plates collide, and one is forced back into the Earth’s mantle.
· [bookmark: _Int_0roLIZWB]The deepest trench in the Pacific is the Mariana Trench – is almost seven miles below the sea surface at 10,971 meters (35,994 ft). 
· If Mount Everest, the highest mountain on Earth at 8,848 meters (29,029 ft), were set in the deepest part of the Mariana Trench, there would be 2,076 meters (6,811 ft) of water left above it.
· The deepest point in the Indian Ocean is the Java Trench which measures 7,125 meters in depth
· The deepest point in the Atlantic Ocean is the Milwaukee Deep in the Puerto Rico Trench which measures 8,605 meters in depth
· The great rivers of eastern Asia, including the Amur, the Huang He (Yellow River), the Yangtze, the Pearl (Zhu), and the Mekong, all enter the Pacific indirectly by way of the marginal seas.
· The Pacific basin can be divided into three major physiographic regions: the eastern, western, and central Pacific regions.
· The wind and pressure systems of the Pacific conform closely to the overall planetary system, where the patterns of air pressure and the consequent wind patterns that develop in the atmosphere are a result of the Earth’s rotation (Coriolis force) and the inclination of its axis (ecliptic) toward the Sun. They are a three-celled latitudinal arrangement of the atmospheric circulation, with the systems in the Northern and Southern hemispheres mirroring each other on opposite sides of the Equator. The vast extent of open water in the Pacific influences wind and pressure patterns over it, and climatic conditions in the southern and eastern Pacific—where the steadiness of the trade winds and the westerlies is remarkable—are the most uniform on the globe. In the North Pacific, however, conditions are not as uniform, particularly the considerable climatic differences between the eastern and western regions in the same latitude. The rigor of the winters off the east coast of Russia, for instance, contrasts sharply with the relative mildness of winters in the region of British Columbia.
· Tectonic plates are giant rock slabs that make up the Earth’s crust and serve as a protective shell around its deeper layers. There are seven major tectonic plates and many other smaller ones. Tectonic plates are constantly moving and interacting with each other, which can result in earthquakes or the formation of islands or volcanoes.

The teacher will then explain the different types of volcanoes:
· There are three main types of volcanoes: cinder cone, composite (stratovolcanoes), and shield volcanoes
· Cinder cone - steep, conical hills, usually with a crater on top
· Technical name - Scoria cones
· Scoriae are fragments of lava that solidify before landing on the ground
· [image: Cinder Cones (U.S. National Park Service)]
· [image: photo of a cinder cone that forms an island in crater lake]

· Composite - conical with a concave shape near the top
· [bookmark: _Int_lxDO2KFE]Typically large - thousands of feet tall
· Generally composed of lava flows, pyroclastic deposits, and mudflow (lahar) deposits, as well as lava domes
· Ring of Fire (Pacific Ocean region)
· [image: Composite Volcanoes (Stratovolcanoes) (U.S. National Park Service)]
· [image: Composite Volcanoes (Stratovolcanoes) (U.S. National Park Service)]

· Shield - broad with less severe slopes and a convex shape
· Massive - wider than they are tall
· [image: Shield Volcanoes (U.S. National Park Service)]
· [image: Shield Volcanoes (U.S. National Park Service)]

· Cinder cones are the most common type of volcano in the world, but most of the volcanoes in the Pacific Ocean region are shield or composite volcanoes.

[bookmark: _Int_wdeG7IJh][bookmark: _Int_YXP3LSAL]Before students leave, remind them to wear socks the next class as they will be using the Giant Map.


Day 2

Prior to the start of the class period, it is recommended that the teacher set up the Giant Map. To prepare the Giant Map, it should be taken out of the container, unfolded, and placed on the floor. Note that this Giant Map is 26’ by 20’, so an alternate classroom space (e.g., school gym) may be necessary. 

Before starting the activity, the teacher will introduce rules for the Giant Map to the class:

· Socks only on the map - shoes must be taken off.
· No writing utensils on the map.
· Walk carefully - do not slide.

Then, the teacher will explain some of the features of the Giant Map. 
· Compass rose
· Scale
· Latitude & longitude lines

The teacher will direct the students to do the following, using visuals projected as needed. 
· [bookmark: _Int_z90OXbAs]Use one to two chains to circle the Pacific Plate (tectonic plate). The plate goes further down than the map so a rough approximation is okay.
· [image: Is the Pacific splitting in two? | New Scientist]

· [bookmark: _Int_V24BJCEI]Distribute the accompanying Pacific Ocean Map Cards to pairs of students and have each find their location on the map, one group at a time. Once the students have found their location, have them read the information on the back of the card and then set it down on the corresponding location. 
· Some cards, like the Equator, have directions instructing the students to label their location with a chain. 
· Next, use cones to label volcanoes in the Ring of Fire
· [image: Band of Volcanoes in the Pacific | PBS LearningMedia]
· Note the placement of the cones representing the volcanoes and their proximity to plate boundaries. What is the relationship between tectonic plates and their movement and volcanoes?
· Subduction zones - formation of volcanoes, earthquakes, etc.

Assessment Options: 
· The teacher will check each item that students have found and labeled to ensure that it is correct. 

Resources:  

Earthquake Index (Extension activity)
https://www.usgs.gov/programs/earthquake-hazards/lists-maps-and-statistics

Earthquake Information (Extension activity)
https://www.usgs.gov/faqs/where-do-earthquakes-occur

Encyclopedia Brittanica (Card definitions)
https://www.britannica.com/

National Geography Standards
https://www.nationalgeographic.org/standards/national-geography-standards/

Oklahoma Academic Standards
https://sde.ok.gov/oklahoma-academic-standards

Pacific Ocean Activities
https://media.nationalgeographic.org/assets/file/Pacific_Ocean_Activities.pdf

Pacific Ocean Information
https://www.nationalgeographic.com/environment/article/pacific-ocean?loggedin=true&rnd=1697126925962

Pacific Ocean Information
https://www.thoughtco.com/geography-of-the-pacific-ocean-1435537

Pacific Ocean Information
https://www.britannica.com/place/Pacific-Ocean

Pacific Ocean Map Photo (Day 2)
https://www.newscientist.com/wp-content/uploads/2008/01/26403801.jpg

Ring of Fire Map Photo (Day 2)
https://image.pbs.org/poster_images/assets/buac16-img-volcanoringfiremap-poster.png

Tectonic Plate Information
https://www.earthquakeauthority.com/blog/2020/understanding-plate-tectonic-theory

Volcano Information
https://www.nps.gov/subjects/volcanoes/types-of-volcanoes.htm
Extension and Enrichment/Simplification

In order to reduce the amount of time needed for this lesson, the teacher may condense the background information and the Giant Map activity into one day. This can also be used to adapt this lesson for younger students.  

Population
Have students label the boundaries of the following countries with ropes. Then, have them use cones to represent the populations of different countries so they can understand the difference in population distribution. Use a red cone to represent every 1,000 (round to nearest thousand), an orange cone to represent 10,000, a yellow cone to represent 1,000,000, and a green cone to represent 10,000,000. (Adjust as necessary depending on supplies.) Use this link (https://www.worldometers.info/population/countries-in-oceania-by-population/) to determine population numbers used for this activity. 

Then, assign different countries to different students (or groups). Have each student/group research their country’s history and geography and find out when their country won independence. Students will line up in order of earliest to latest independence and then share any key facts they found out with the class when they share their date of independence. 

Earthquakes
81% of Earth’s largest earthquakes occur in the Pacific Ocean region, along the circum-Pacific seismic belt, which is another name for the Ring of Fire. The Ring of Fire is the boundary between tectonic plates. When these plates slip and rupture, earthquakes can occur.
While the volcanoes and plate boundaries are still marked on the Giant Map, project this map of Earthquakes on the wall (https://earthquake.usgs.gov/earthquakes/map/?extent=-73.12457,-344.17969&extent=75.32036,83.32031&range=search&timeZone=utc&search=%7B%22name%22:%22Search%20Results%22,%22params%22:%7B%22starttime%22:%221985-01-01%2000:00:00%22,%22endtime%22:%221995-02-21%2023:59:59%22,%22maxlatitude%22:40.447,%22minlatitude%22:-42.404,%22maxlongitude%22:-74.883,%22minlongitude%22:-220.078,%22minmagnitude%22:4.5,%22orderby%22:%22time%22%7D%7D). (Note: exact location range, date range, and magnitude can be modified; this map shows earthquakes from 1985-1995 with a magnitude of at least 4.5). Select 10-15 earthquakes to have students mark on the map with rings or have them trace the general shape of the earthquake’s location with rope or chains.
Ask the students about the relationship between these earthquakes, the volcanoes in the Ring of Fire, and the plate boundaries. Are they overlapping or opposite? Or is there no pattern at all?

Environmental Challenges

To adapt this lesson for older students (high school age), teachers can introduce a research component and have students find examples of geographic and/or environmental challenges faced by this region. Some ideas include overfishing, the Great Pacific Garbage Patch, and ocean acidification. Students will write a research paper or create a presentation or short video explaining the problem and its causes as well as what is being done to combat the problem. Students should relate the problems to different geographical features that are affected. If they create a PowerPoint-style presentation or short video, students will present their research to the class.
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Ifthe Pacific plate is moving westward faster north of the equator than south, the stress may
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