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Ocean Exploration

Ocean Exploration
and Research

Education Highlights

December 2016

Welcome to the NOAA Ocean Explorer Education H

ighlights email. These monthly emails provide you with

quick access to ocean exploration-focused, standards-based tips and tools to bring the excitement and

science of ocean exploration into your classroom!

What's the Latest from NOAA Ocean Exploration for Your

Classroom?

wcean eaxptiorer

The Ocean Explorer Multimedia Discovery

Missions are a series of 13 interactive
multimedia presentations and learning activities
that address a wide range of ocean topics.

Teaching about Energy? What
about Energy from the Ocean?

The ocean has long been a source of bounty,
supplying mankind with basic needs like food and
transportation, and delighting us with its beauty
and wonder. Within and beneath the waves lies
another vital resource - proven reserves of
conventional, non-renewable energy stores, as
well as the promise of clean, renewable power
generated by the ocean's mechanical and thermal
energy.

The Energy from the Ocean Multimedia Discovery Mission includes a short video lesson
describing renewable and non-renewable energy resources from the ocean, a second video on
global impact, and three online interactive student activities.

Standards-based Lesson

Oceans of Energy (Grades 7-8)
NGSS:

Performance Expectation MSPS-3-2
Disciplinary Core Idea PS3.C

In this lesson, students describe forms of
energy, explain how each form is used by
humans, and discuss at least three ways that


http://r20.rs6.net/tn.jsp?f=0017HVB80O25HJqV_x7HEXJhVQmPsO-y22O-txh5L3JoFrLv4VPITSzyWVzNG9svgXw0reqo5-4ggZLlTbZeTLJ3RycCMGhkeGgz4-7LO1JFagTyxWTaKAu1ocR3E0GIjCiFsrkgfLuzCqaBuz_kHUiHYrq-5Tnl-UfQu3-vTu-F2YMHxV0ER9OAyxkn_QNApR3pdvK1Xgkzo4NZJrqgzV8kCxO6oIdoidVZjOKKGL4HjAjEq5FWZvrxXYT3tBkzPhPOYZZ6DX-rQptiUL9JDmgr7S3MLNSZdmaPyvI2POT7lVeKH9NCawdgCuJTfdKRDpAPqWDQiiBk_HROgqJ9uVQYJFJpzA8JGUyGEJg9hR7lOp2Np8qP_ducNSoD666w8DfEzZf2Z0jubvwHDWjsYI0XB7GQD8RUeBepD-Z-rEBus4MyUWibXVgMA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=0017HVB80O25HJqV_x7HEXJhVQmPsO-y22O-txh5L3JoFrLv4VPITSzyfau1HClT8hOMeNwBn9OiaSXr6uKHk82KrPe3EC4H3XYAMGiMjV4piaR7um58HtT26rvemaiUBzlEAw4_XZGc_CBPHoAOXP9zkHU7O3uD85JqXfP9zBV_wephDe-VmCuOipJeNlDwN8IMFTVdEn0Nkm3x3rxiiHa9UnM17Xw4GO8kUaR8C2UY57wEL9X72C6rVA-ZIEqNYVZrMSMtK0Qv_jYRaoZBasYSjh6K4xfC3GByYCUeqpBwNW47nVDVghvOizhbjd2-xHlocujYGlcXUzq-HgpJeO65LjEUB0kn5P9d0oc_uaUMgPFwQRXrilcSyY9Ek5pdWMnzMO9AIsKxT5HuqYJmBbuK1Lgl5mPqagGU1xSlVvX4a4=&c=&ch=
http://r20.rs6.net/tn.jsp?f=0017HVB80O25HJqV_x7HEXJhVQmPsO-y22O-txh5L3JoFrLv4VPITSzyYT1WC4gc8S9fBbhb6dCFxZcGLA6AmDYUQPkbztbbQDA6o8CrandFpgw0K7PGAfC7rYRODejIWc_yOKSmGqguQQ18BwaDEeyj8ZT134YaTkAHIKMvVWC_laqHqqveNSj6lE4KwNvqi9wOwRZEK8BAB7JPodSLDk0XDgPCUDpV1BOUuvqLtYFbQCBQLPmi-GWo8riWyBa4B-E28yoX7GwSs6ZkstvT9TeZPAZKCD2-llnKQ9CaHLFMXrDl04ZDOo--M5V0m_x6Uf9wUaI3-cFBHOjNXqWmdryAHJzMAddSNsM7VB1uNYSOEztd4WflkzbX8I_moSGWq1Kozrp92YfA5EBOUXGJpeYRfX7UL0b3QIDTZNKqh7Jq3qoUjpu470iaw==&c=&ch=
http://r20.rs6.net/tn.jsp?f=0017HVB80O25HJqV_x7HEXJhVQmPsO-y22O-txh5L3JoFrLv4VPITSzybxerkRtaLLx3ZVALsE9Tg-tWQwH49qDwryZjLZWRKD-Rh2pUXsBeOTlPDp_y5qcM49SvPztKRlXX-8qjfCujX5Z8J1hpLxtszjKDXBxWyL-xa_H5uMAZnHM9_AVj8zSr8H-_4ruQVGtElz40Gybaq6EfGlHgubnX9HqxlsOK13JAnoA5helyIS3e5VznUmarZTWjY3WzJ0AlQCzUpqwEARsJy1_aW07sjSGYxHDi60EtYti5PXMD4IENKs3BGz7q97nerojYNflN2GY7cOnESMMBWqWN0_PTk41A1Qa3u8UwZpFL2s3vOujr6W_yL-56FL4FMuOVtBk3_6tZ1mrN-tiqmamCm_msTiFtWUf26KFr1wSVA66QuvKsy_xmbE4cg==&c=&ch=
http://r20.rs6.net/tn.jsp?f=0017HVB80O25HJqV_x7HEXJhVQmPsO-y22O-txh5L3JoFrLv4VPITSzybxerkRtaLLxPjuK2mY41v_bKxyEZIjefv3B5FQF-_pZ2CDi0JCGOqrLowRN0_ZCFalcfwXNpibNMSpp3lLRpiBgenNaf2dE9yvY8QAgxsFbmwzGClJftETibfi3imxejNJdI1T6HEQ4QfHP-7b-8AAxGcK5NFLoWbEjSwpiYn5xa1-yDxO5wenXa7YGDcBboegqBCz4L7ihEVA_KGhk11XoR3u1c40I8YHogFbR16HULHEslc-6ipB5xW1aT7bTSRCAp6YfM5MoGD-fW0Hh26BAQByGR2YzxXwXVDYLj13qAC1bU8GovZln_JDjd4_txzuQZI4Wb-M5JZPxcoPOwOPnCuVrL56nTuNO0SbWZYz6&c=&ch=
http://r20.rs6.net/tn.jsp?f=0017HVB80O25HJqV_x7HEXJhVQmPsO-y22O-txh5L3JoFrLv4VPITSzyXriV24UYusOMMiCMs8KMpn4eX_73oamKhVif58ovTtPWjcCnpW-baHbwwJF-PW37gzQs7wg6m4ypfmtFstYNpwSd08S-a7FRx45MqEFSg6WL96T1faGZHPVcCl9_McazTWHbmry-KRbM9p7V_HGtucst0Emf0ttPDAN4brrTYI0vApCSdn4Yw_faGo9u55MBMtuXchMEPToKVVcqYb04AN4wXy5piasgon8UHx_-4gjEvCFurUogOJ8e21fZKGk3xwiBY7Px558Takhdz3VKM0fqDk-VgudPFTcqoZxutZMa5wJohfphHkfiTIvHkAntfDCrJYzKGnuhkbrXPb_pI9rxaU62OOKI8_ejS0MrBG1kuLFpWWK3osmJDRfhIDA-aMGEML2K-dw&c=&ch=
http://r20.rs6.net/tn.jsp?f=0017HVB80O25HJqV_x7HEXJhVQmPsO-y22O-txh5L3JoFrLv4VPITSzyXriV24UYusOxKK_xI0jnmiNd_uSLDxGXRMh00TEmIm9ef2PGVHFTjYZbD6jZKNyi76UgAApTH3z0DUGaAQukGFu5Ez46C1D00G9ePGf5VtMazK5VFH038OUxOnEnANHCDo4aZ_Lg7n3OpR1Yqd2zDNC-ktyXktMGbyHLsb3oeD-kLzL2c0ALxNadrt4HMV0CDjTq8bRqTDvNZ9hPItyTUfU2Gkd3R93hxIqiDrDDUEf8pmd_1ewx9lZmn05is4hzTx3buAOCdBMmGQtFdGHDgYbxa1xs7faDGFImnr66t50tWOutrpJQKLx-LewVUVD1spaVncJnV93cSclf15VG8M-dnI4KIQHLRqZ4U1stiQNyQntKTYx3lEAY7bUkNIDbF0BMTgjOvb5_pG-tRA8kAQRnzR0Dd1biA==&c=&ch=

energy can be obtained from the ocean.
Hands-on activity: Students build a micro-
hydroelectric generator.

Note: All lessons are written to support the NGSS and
the Ocean Literacy Essential Principles and
Fundamental Concepts.

Image of the Month

where bubble plumes were detected in previous sonar data.
Image courtesy of NOAA Okeanos Explorer Program, 2013 Northeast U.S.
Canyons Expedition.

The NOAA Ship Okeanos Explorer Education Materials Collection
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Oceans of Energy

Focus
Ocean energy

Grade Level
78 (Phsical Science/Earth Science)

Focus Question
What forms of energy are found in the acean, and how might these be used by
humans?

Learning Objectives
 Smadents will describe forms of energy
* Students will explain how different forms of energy are used by humans
 Smadents will explain at least three ways that energy can be obtained from the
ocean

Materials
* Copies of Ocean Energy Investigation Guide, ooe for each student group
* Cogies of the Micro-Hyviro Electric Generalors Construction Guide, coe for each
student group
* Materials for constructing Micro-Hydro Electric Generators (For each student
group):
* 3.8 liter (1 gal) plastic jug (a rectangular jug used for cooking oil, orange juice

Methane Hydrates in
the Deep Sea

Methane hydrate is a type of
clathrate, a chemical structure
in which the molecules of one
material (water, in this case)
form an open lattice that
encloses molecules of another
material (methane) without
actually forming chemical
bonds between the two
materials. Methane is
produced in many
environments by a group of

Archaea known as methanogenic Archaea. These Archaea obtain energy by anaerobic
metabolism through which they break down the organic material contained in once-living
plants and animals. When this process takes place in deep ocean sediments, methane
molecules are surrounded by water molecules, and conditions of low temperature and high
pressure allow stable ice-like methane hydrates to form.

Watch this highlight video of the discovery of a methane seep site and its associated

chemosynthetic communities during the Northeast U.S. Canyons Expedition 2013 and explore

this essay, Methane in the Ocean describing methane production in the deep sea.
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Acoustic technicians, Jam|e Smith and Jennle Morgan,
bake sugar and gingerbread cookies for the holidays.
With no cookie cutters on board the ship, the shapes
are cut by hand. Image courtesy of UCSB, U of SC,
NOAA, WHOI.

Holidays at Sea

"We could not be the people we are without
our life at sea."

In this essay, Away for the Holidays, from
NOAA OE Galapagos: Where Ridge Meets
Hotspot 2005, Able-bodied Seaman Brian
Clampitt tells of the trials of being at sea

during the holiday season.

"No event out here puts the loss of time
together into focus like a big, family oriented
holiday. But, for each of us that choose to go
to sea, there is an understanding between
our loved ones and us."

And in this essay, Christmas at Sea,
Expedition Coordinator Kelley Elliott tells of
crew festivities on board an exploration
vessel that help to make the holidays away
from home special.
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> How Do We Explore?

j Why Do We Explore?
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The Exploring the Deep Ocean with NOAA educator
professional development workshop combines
background and activities from the NOAA

Ship Okeanos Explorer Education Materials Collection,
Why Do We Explore? and How Do We Explore?

Upcoming Education
Professional Development

Our Spring 2017 professional development
schedule for Exploring the Deep Ocean with
NOAA is now posted on our website. Sign up
for a full-day onsite professional
development at an aquarium or science
center near you!

Note: This workshop is a combination of the
previously offered Why Do We Explore? and
How Do We Explore? workshops.

We hope that these Exploration Education Highlights will help you focus more of your
classroom teaching and learning on the amazing discoveries taking place right here, right now,
on our own Planet Ocean! Onward and downward!

VISIT OUR WEBSITE
Elp @

Feedback
Subscribe to Educator Email/Newsletter
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