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Welcome to the NOAA Ocean Explorer Education Highlights 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?

Need Topic-based Deep Ocean
Ocean Exploration Educational Materials: By Theme Content for Your Classroom?
‘ 1 Look No Further!

Cold Seeps
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As you begin the new school year, you might

continue to look for ways to adapt to new

science standards and/or refresh some of your
Education Theme Pages are designed to provide units or lesson plans. Our Ocean
the best of what the Ocean Explorer website has Explorer Theme Pages provide collections of
to offer on a number of popular ocean science some of the best of our website content on
o specific topics. Each Theme Page includes
essays, lessons, videos, images, and links to past expeditions where the feature(s) of the
Theme Page were explored. A link to career information about the scientists who make a
living exploring these features is also included. Look for Theme Pages on seamounts,

deep-sea corals, marine archaeology, vents and volcanoes, and more here.

Standards-based Lesson

The Multi-Talented

Underwater Robot

(Grades 9-12)
NGSS: HS-ETS1-2


http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS884jFlKd52pO_HI3zrtdXKE-BjEhf0nzlAy3qHeub7_a4kZ2_reQz1IJPx3h-e-5HdCW7cxPk330XLjMYmwHMQttXIjRR9ujncFEnnajHqIPBLbRMwg7cKFWn_E2zCLeh6VMkTOSbN7RRNkcTI9Pfs=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS1CQ7f25KQ2FBi6qsPct6MZ4HjR1doMxlPs-RwfRAZPKbPe9lTyY5iFcHoUwo07R2O-Rw9DtE6xPjsQdnbyV9VNUT8iR0Hx3nuEjFZYfH3-ruy5saGEXcN7nUhhgUbjftA5HbnecvU2f5hUhIy7gV1XFN9b6NQflBWO-hG_vBGNz&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS4cRgO8FdZIxnXNnp-bDSMdLRUmbwhVjxTKW5H2lMg9Nl7-EPC0hP43Wq_fdGJCBPzpsMLzbqPqMgSD8OeWOFQo_vvWyCM4LxhXW4ysSy8Zw2GXLgnJoSdMBnkbqoi5sjZbuZnpbJMeCw3UyQPwsdjGCowDVAqJkHcjLRPu7pzSI&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS4cRgO8FdZIx94VBQxEYSObkRaqr3-csY4Mr2btL1zQFaWYapGod6ETTHbpjgsc3czY35fXNQYvx1WgMq2Ji53X_DJAv2nr0RmVb26UtVc874Bhfn5tvpbeit83OICA1ZMonR1kcL0zEfSJJDOpaDng=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS4cRgO8FdZIx5zuc5Gx_0G1DxoCXlOr-cig7LvorZNq3f6dBiuXAOGeXNCDuB1q6OtoBVt4sJ4Yq7NHRu990q-PQRjyaMAqdD-t3K00nOZHFp8GOYgCSveZr60B1LUfFoOVkHm-TKVrosZx_7DatjrR0PnnzUGW7kQ==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVYVBNyrAeZvkJUlmEUwEAcsk2XfoESFyPzfSKQM2DTe34QmWSGk0GPAzYWRFL6T9kAB-dm-5HCiVuU1muwQhESHX27PCfnhDPILe1i8jkBWKhYL839W2pI5Q4_AxMKxMib9J3f0uyI5HW3Sn9k_6S_ubQzjvv4pmt5SRyhooUrNGpbu8jubJdBQGP9MsODGd_aSn33IG9VnZxsXsEQjjNjb8zHiUqnH5tR&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVYVBNyrAeZvkJUlmEUwEAcsk2XfoESFyPzfSKQM2DTe34QmWSGk0GPAzYWRFL6T9kAB-dm-5HCiVuU1muwQhESHX27PCfnhDPILe1i8jkBWKhYL839W2pI5Q4_AxMKxMib9J3f0uyI5HW3Sn9k_6S_ubQzjvv4pmt5SRyhooUrNGpbu8jubJdBQGP9MsODGd_aSn33IG9VnZxsXsEQjjNjb8zHiUqnH5tR&c=&ch=

In this lesson, students explore how complex

missions for Autonomous Underwater
Vehicles (AUVs) are planned and how
engineers approach complex real-world

Exploring Carolina Canyons 2016

@ i‘.?.i;".i’:,'?;’“"“ The Multi-Talented Underwater Robot

Focus
Autonomaus Underwater Vehicle (AUV) Sentry

Grade Level
912 (Engineering Design)
- Focus Cuestion
How do ocean explorers plan complex missions for
autonomous underwater robots?

Leaming Objectives

* Students will understand how engineers approach complex
real-world problems by breaking them down into smaller,
more manageable problems.

Materials

M Copies of:

+ NDSF Sentry Fact Sheet* linked from hitps:4/www whol. edu/
main/sentry;

* A Scientists Guide to AUV Sentry Cruise Planning and Proposal

Writing* linked from hitps:www whoi edu/main/sentry;
(* The links can be found by scrolling down the page to
“Additional Resources”)

* AUV Sentry Mission Scenarios (page 15); one copy for each
student or access to these files via student computers or
interactive whiteboards.

problems by breaking them down into
smaller, more manageable problems. Through

s
et

team assignments, students will review the
capabilities of the AUV Sentry, imagine that
their team has been designated as the Expedition Leader for one of three different Sentry
mission scenarios, identify which of Sentry's capabilities will be needed to achieve the mission's
objectives, and what special circumstances need to be considered when planning this mission.

This lesson was written for the Exploring Carolina Canyons 2016 Expedition.

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

Image of the Month

Amakasu Maru World
War II Shipwreck

On August 11th, the NOAA

Ship Okeanos Explorer set out to
explore a potential shipwreck that
had been mapped during a previous
cruise. Scientists believed that the

wreck might be the Japanese

The stern of the Amakasu Maru No. 1, with her name still visible 73 Imperial Naval Destroyer, Hayate,

years after she was sunk. Image courtesy of the NOAA Office of Ocean which was sunk during the Battle of
Exploration and Research, Deepwater Wonders of Wake.

Wake.

The remotely operated vehicles landed close to the target and quickly came upon the bow of a
ship. After exploration to determine the ship's identity, it became apparent that the wreck was
not that of the Hayate. Once the vehicles made their way to the stern of the vessel, scientists
were surprised to see lettering still visible on the hull! One of the participating biologists was
able to translate the name of the ship. It was determined that the ship was the Amakasu Maru

No. 1, which was a Japanese water tanker sunk by a U.S. submarine in 1942.

Watch the Highlight Video and read the Daily Update on this extraordinary find!


http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS7yKDvvjLHaCOYHqpcWcf07BT4wouNHYu3nana4e4E_J31xWiCry1lZb7v3RwHAtSS8pWXLpmDdDQnDDvAdEY5quFwPaNZ1QM2wcAvEHDdILcMgQMX2U2HtQT6w7d0aIbV2S8lK-Pvakv_q_yuDnDnXWNrHhbGHiLunmXmoewpMNd9A_SHJd4e2WCVJzETg7e6RglZZkpWdE&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS7yKDvvjLHaCOYHqpcWcf07BT4wouNHYu3nana4e4E_J31xWiCry1lZb7v3RwHAtSS8pWXLpmDdDQnDDvAdEY5quFwPaNZ1QM2wcAvEHDdILcMgQMX2U2HtQT6w7d0aIbV2S8lK-Pvakv_q_yuDnDnXWNrHhbGHiLunmXmoewpMNd9A_SHJd4e2WCVJzETg7e6RglZZkpWdE&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVYriJAcZQvoENTKLWX50AlgsgDjsRgaA3Unl3yKLjcCciaYAdDZKyNOMSvA4E3ASCbPxrk4-BWE6oWZR3C5COjrX0QU4-Hvsjsic7boL27y_dCxns5ykkc_c5NLI0YX8ppkcoRSmJNzn8=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS4cRgO8FdZIx5S6v5rY3IF2l2qrq7wY2mkLDeYhR-uhPVyh0KIFjFyT0ybiGEbvwQ8indV1ShLvTZqYGToz8B8fffS2Z--s7ShysUp4mfSWM2XntkpUv5ZgKrNT1YyggcUeXaqpSPGCA1CbJvcz0tJMlq05l3eDj3g==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS4cRgO8FdZIx5S6v5rY3IF2l2qrq7wY2mkLDeYhR-uhPVyh0KIFjFyT0ybiGEbvwQ8indV1ShLvTZqYGToz8B8fffS2Z--s7ShysUp4mfSWM2XntkpUv5ZgKrNT1YyggcUeXaqpSPGCA1CbJvcz0tJMlq05l3eDj3g==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVYKl-y3Viq22VZZLnDWZNTH3cE9T2gIPq3wFBw6NFtk8A38545KBfivDk7nur2TG7E44F_FB3lTBZYGvLR2N_0AvLCGaJpHXBlz0piUlm36EguUTTWvQP_y9sHRlDWYKs0uaMxGQFaNZn-dAMN1AvK-CSTXwYjQMrDgHk0o9tFf9D65Q1zpdTpDjaxFdMY12y0DQGpq8KA8ruo5frjhGbSXxlzbauXFSZnQNgWUa79j6rZD1TRAqfO1g==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVY7CQGetNUriIfTHbfMMwJaWRysmM6cB5M6ovsmPS4xHO728U_2QKMR9I47zG5BFGZnYxIveMvRUwaPHy7VtZmbCI4yCtNgkmgiX1qs0jcDvbLT0Z7fupCshoKBT_ufWx5UcaMCpnqtCbQkUmdxsZja1SHUETRJeln9MWWUj0x8LNeS1HviZsGIRVqPa3zJ4Glt8o2EE0Ad7NtWRYMy4iY9NmsPbsykx1p&c=&ch=

Amanda Demopoulos, Research Benthic Ecologist, then

and now. Image courtesy of Amanda Demopoulos.

Before They Were
Scientists: Mission Logs

During the Exploring Carolina Canyons 2016
Expedition, we posted some intriguing
background on various members of the
science team and what inspired them
toward careers in marine science.

Find out who's encouragement and special
gift started Amanda Demopoulos on her
journey to become a benthic ecologist;
discover what book was influential in leading
Carl Kaiser to become an engineer and
Autonomous Underwater Vehicle Program
Manager; or read Liz Shea's advice on how
getting to know "interesting people doing
interesting work in interesting places" can
lead to very interesting employment
opportunities.

Try using these essays to inform students of
various career paths.

Teachers participate in a NOAA OER professional

development workshop hosted by the Tauese P.F.
Sunia Ocean Center, National Marine Sanctuaries
in Pago Pago, American Samoa.

Image courtesy of NOAA.

Upcoming Education
Professional Development

Our Fall 2016 professional development
opportunities, Exploring the Deep Ocean

with NOAA, are now listed on our website.
Sign up for a full-day onsite professional
development at an aquarium or science
center near youl!

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

You

Tube)

Feedback
Subscribe to Educator Email/Newsletter



http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVYo4pk0J7aKRhdVWOn4eZIjk29Z2-UMz46UgTVSBCoKIU5PU7D5PYJ4hI8fHx-fIVF6KaYJSGQHdH9g72glayODy6iO3pgLsJrBg1p6uquCpNe8nM5Lz2fFZ2cP1rYBmHVmTVIk8zUF0oY4-scZVXdpGpCLl7vg_ptknTP1AFuT-FtzU8X1PzZOA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVYo4pk0J7aKRhdVWOn4eZIjk29Z2-UMz46UgTVSBCoKIU5PU7D5PYJ4hI8fHx-fIVF6KaYJSGQHdH9g72glayODy6iO3pgLsJrBg1p6uquCpNe8nM5Lz2fFZ2cP1rYBmHVmTVIk8zUF0oY4-scZVXdpGpCLl7vg_ptknTP1AFuT-FtzU8X1PzZOA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS3-by7I89td0rPjezsG--HkKjyglHSxIxZM_DzfMlAVKrY4LomdjN3Fh3F8cfNyHdbR-cSlZbbleHVOLm8TGWV3yEHd_9GN3SGjsFnsiJnRIparaDkaBHDaG3RbZZpFeZbJkMl5cAOXWUkKt1CxxW7BBx7BKsb3cD5iWHuMfX3Q7Z2nfq2o5wLA=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVYPB_-eYeJXA2qYPtHNJLQrAYkjiIJld78ctLJgdGSdabsaG0lUnjm54EFilBmZK-fKonOz96JQ7INTAcaNApf3zle14gHRcGod1Slk-ucNQBvHBHI-k8YaUXdA_JLkgl3IkAmITzABzWdhzzIrJ-qui-y2i-eqG84U8lxPxDBEZiUew-RrcEBitfEe-6xf4k9&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVYLDz6Dn0112_uE48EMiDyTPyx9K0choWGiQH5NCltbrqMzFe_6b5s5Q2dZnJfdEwGhTZ2NMhgnoOWLwPBmkMK1WPP6PcFgpYv9IA_BFcADU7MfeNsx7ymF7a99gxsRTj9RhNdRvdaWSjH12WgH1aF15RYoUZ2blQbHO6cBNRZ2Zsq2QRU37PaKGUOOqJeqnnv&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWSziKwWGsNPVYatrCVFDkMJMAMQXsLgwmCZ9Pz6Haq_lrmtAahDicHSKJ1gqjf_Ar5QeOCMR-ZGTVHHDeLixJaUslN3YVnIg5XYhMJ5GlOxwxTWh0cI1qPb0Nxq25zBYT_ZyAhtN6JeJ8YxOR9dTqBc_oWI8zG9w74mXd9zsjzoocGkMRjNQYlUx-DAlhjfePUcbu7MgdwN2L&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS4cRgO8FdZIxTyYBuqn1JorUccqKz-X72jS7Xl5HRqA5hF_gowTkFvqeiOqNh0VIwg055Dw7OJ9I7qNIbQnyDM7ae5310-3F2uVrDR8RyslSHgEyL9Hmr2Xy74rxqhJ8Xqoa0_BdEvsMwZuRboa7Qc8LiGz_57BBb_0vGh1bsCGvqyCI03KGLFY=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS4cRgO8FdZIxTyYBuqn1JorUccqKz-X72jS7Xl5HRqA5hF_gowTkFvqeiOqNh0VIwg055Dw7OJ9I7qNIbQnyDM7ae5310-3F2uVrDR8RyslSHgEyL9Hmr2Xy74rxqhJ8Xqoa0_BdEvsMwZuRboa7Qc8LiGz_57BBb_0vGh1bsCGvqyCI03KGLFY=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS4cRgO8FdZIxK5w_2wvDT0fq02pDE7tFJJvaTUj-P9uhbV-hvNUJwmV72Hf0g3ARBZWhRemuZU95VgPCUzDQFkxpWNcznJYtHpuN-kN5599pcn4dEQeAm6bqXbUie6ndiw==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS903kfnxiP-bPZM2byeJgbnb8XWqnh31r4jhU8iRRgk0GejYURfhm8mCr4Y8joF-BeAXxknMRmkiryNm2oDVk0b4u-ycurOel5XEaP1GxFRfZqsTHwiS2FapIPrBX5dDPbPMjQvg98c3NGsGqYXnKRU=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS903kfnxiP-bUZ9Shpv9X-nUJMQOo7z4QYbLcFfaJL9xiCJ2Y1Z3I6r8NQMQ3Y1odEJ8AJm16gbTiZEJj1G-4hECEhOM5S5KccmbaOgdqs6TGXWSBN8pw7WVI6rif3x7hplKgTiu2qrV&c=&ch=
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS903kfnxiP-b_g4jLWSNH23cT5LvnVo1xfNyk_0QyphAdTt3oZ_c7k487jlYnYuypSrkBWElsHZeONsbf2zcfH8mE4hhAO_zeQ0agowsnvz1Q5W78_LyNLJYxVx881b6Sw==&c=&ch=
mailto:oceanexeducation@noaa.gov
http://r20.rs6.net/tn.jsp?f=001PMqppM4pYLFE2zHnu6mCsxVN5QpbpUcF7VFeMoeC4PDa3adNgzSWS1CQ7f25KQ2FXHJMV0IVd0PRn5LgTfZZJRNElnU2sFkrk3YJDl_LXuqhn6j8wCpkeIwDnTLnxbl6pk7rEOsyqkYTWFSE2gOE6TjgXtIf_O9y2fQYhpXxEZRwwpqH3N7MzEw8zFrqHfrMehVaHZXKUsSPIuxRser_x0qGKjYcx0YV&c=&ch=
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