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Hitchhiker’s Guide to Marine Debris
Summary
How does marine debris from a tsunami affect the ocean and shorelines?  Scientists are actively studying the affects of the earthquake that hit Japan in March 2011 and marine debris is continuing to wash ashore on the Pacific Coast of North America and Hawai`i.  Students will be exploring the affects of a tsunami with marine debris and invasive species through article reviews, analyzing near-real-time data, engaging with Aurasma to explain their findings, evaluating their research, and elaborating their knowledge through extension and enrichment activities for all grade levels.
[TAGS: tsunami, invasive species, marine debris, earthquakes, technology]
Key Concepts
ESS3.C: Human Impacts on Earth Systems



· Human activities have significantly altered the biosphere, sometimes damaging or destroying natural habitats and causing the extinction of other species. But changes to Earth’s environments can have different impacts (negative and positive) for different living things. (MS-ESS3-3)
· Typically as human populations and per-capita consumption of natural resources increase, so do the negative impacts on Earth unless the activities and technologies involved are engineered otherwise. (MS-ESS3-3),(MS-ESS3-4)
· ESS3.C Human impacts on Earth systems: Human activities have altered the biosphere, sometimes damaging it, although changes to environments can have different impacts for different living things.  Activities and technologies can be engineered to reduce people’s impacts on Earth.

LS2.C: Ecosystem Dynamics, Functioning, and Resilience



· Ecosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any physical or biological component of an ecosystem can lead to shifts in all its populations. (MS-LS2-4)
· Biodiversity describes the variety of species found in Earth’s terrestrial and oceanic ecosystems. The completeness or integrity of an ecosystem’s biodiversity is often used as a measure of its health. (MS-LS2-5)
LS4.D: Biodiversity and Humans
· Changes in biodiversity can influence humans’ resources, such as food, energy, and medicines, as well as ecosystem services that humans rely on—for example, water purification and recycling. 

 HYPERLINK "http://www.nap.edu/openbook.php?record_id=13165&page=166" \h 
(secondary to MS-LS2-5)
Ocean Literacy Standards
The Earth has one big ocean with many features.

· Throughout the ocean there is one interconnected circulation system powered by wind, tides, the force of the Earth’s rotation (Coriolis effect), the Sun, and water density differences. The shape of ocean basins and adjacent land masses influence the path of circulation.

The ocean and humans are inextricably interconnected.

· Humans affect the ocean in a variety of ways. Laws, regulations and resource management affect what is taken out and put into the ocean. Human development and activity leads to pollution (point source, non-point source, and noise pollution) and physical modifications (changes to beaches, shores and rivers). In addition, humans have removed most of the large vertebrates from the ocean.

· Coastal regions are susceptible to natural hazards (tsunamis, hurricanes, cyclones, sea level change, and storm surges).

· Everyone is responsible for caring for the ocean. The ocean sustains life on Earth and humans must live in ways.

The ocean is largely unexplored.

· Ocean exploration is truly interdisciplinary. It requires close collaboration among biologists, chemists, climatologists, computer programmers, engineers, geologists, meteorologists, and physicists, and new ways of thinking.

Objectives
Include clear, measurable statements of what students will be able to do, such as:
· Observe and identify trends and patterns of marine debris.
· Record information about marine debris and analyze data to track tsunami effects.
· Demonstrate understanding of invasive species related to marine debris and how they affect the local ecosystem.
· Communicate results by utilizing Aurasma and creating an original Aurasma project.
Materials
· Each student will need: 
science notebook
pencil
graph paper
ruler
Long Beach Graph Instructions
Webquest Article Reviews
· Each group will need: 

computer
smart phone
Procedure
1. Start by introducing tsunamis by playing the sound file of an Earthquake.  Play the noise first and ask students these questions:
a. What does this sound like?

b. How do you think this sound was made?

c. Predict with your group what this sound is and be ready to share.

2. Elicit responses from students.  Lead into a discussion about earthquakes and show the video that goes with the link.

https://www.youtube.com/watch?v=4rWDrZIucAQ
3.  Next, introduce that they will be using a new technology (Aurasma) to complete two article reviews.  Using two trigger images, students will be guided through two videos and two articles to review information about tsunamis, marine debris, and invasive species.  Please see the Aurasma Tutorial, Storyboard, and Webquest Article Instructions.  
Channels for our Aurasma: alegadok and orswansonjern.  Follow us!
Channel for EARTH MBARI Aurasma: EARTH_MBARI  Follow!
Here are the trigger images:
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[image: image4.jpg]EARTH uses near-real-time data from ocean observatories
to design and test outreach with the Internet as an interface
to scientists, teachers, students, and the public.
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Here are the links to the articles:
http://www.oregonlive.com/pacific-northwest-news/index.ssf/2012/06/huge_dock_washed_ashore_on_ore.html
http://articles.latimes.com/2012/jun/14/nation/la-na-nn-tsunami-species-20120614
4.  Students will then analyze the tsunami marine debris from OSU scientist John Chapman.  Using the Long Beach data, students will follow the steps on the Graph Instructions and answer all the questions in complete sentences.
5.  After the graphing activity, students will create their own Aurasma to demonstrate their understanding of marine debris AND invasive species.  They need to use data to show evidence that supports their learning and must include a video and article.  See Aurasma Tutorial and Storyboard for more instructions.  As you watch the Aurasmas from each group, students will write down one strength, one weakness, and one or more questions.
6.  For assessment, students will complete a Claim, Evidence, Reasoning, and Rebuttal (CERR) individually or as a group.  This evaluation focuses on higher level thinking and will help students synthesize their learning.  Please see the Marine Debris CERR and Rubric.
7.  The final piece to our unit is the Don’t Be Trashy Lessons to help all students participate in Citizen Science related to marine debris and invasive species.
Extension and Enrichment Activities:
For any grade level, use the Inklewriter Program to write a make-your-own-story from the perspective of a piece of marine debris.  Here is the website: http://www.inklestudios.com/inklewriter/
Assessment
· Performance—Students will be guided through various activities to learn about marine debris and invasive species.  This includes article reviews, near-real-time data with graphing and analysis, a final Aurasma project, and extensions for a story with Inklewriter Studio and citizen science with Litterati.
· Product—Students will create an Aurasma to demonstrate their learning of marine debris and invasive species.
· Assessment---Students will complete a Claim, Evidence, Reasoning, and Rebuttal assessment to demonstrate higher level thinking from their research and data analysis.
Additional Resources
John Chapman Marine Debris Presentation
http://www.mbari.org/earth/2015/presenters/chapman/EARTH_Tsunami_Debris.pdf
Sharon Neukirk Acoustics Presentation
http://www.mbari.org/earth/2015/presenters/neukirk/Earth2015_Acousticpresentations/mbariEarth2015_slnintro.pdf
Invasive Species Information
https://www.nwf.org/Wildlife/Threats-to-Wildlife/Invasive-Species.aspx
Invasive Species Article
http://articles.latimes.com/2012/jun/14/nation/la-na-nn-tsunami-species-20120614
Marine Debris Article
http://www.oregonlive.com/pacific-northwest-news/index.ssf/2012/06/huge_dock_washed_ashore_on_ore.html
NANOOS  http://www.nanoos.org/home.php
PacIOOS http://oos.soest.hawaii.edu/pacioos/index.php
CenCOOS http://www.cencoos.org/
IOOS http://www.ioos.noaa.gov/
Inklewriter http://www.inklestudios.com/inklewriter/
Litterati http://litterati.org/
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