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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?

2016 Deepwater Exploration
of the Marianas

April 20 - July 10, 2016, the NOAA Ship
Okeanos Explorer is exploring the incredible
diversity within the deepwater habitats in the
Commonwealth of the Northern Marianas
Islands and Marianas Trench Marine National
Monument. Scientists are taking a close look at
hydrothermal vent sites, mud volcanoes,
subduction zones, seamounts, and the variety
of organisms found in these areas.
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The region of work for the 2016 Deepwater

Educators can explorer the full Expedition
Education Module, complete with standards-
based lessons and theme pages on Deep-sea Corals, Seamounts, and Vents and
Volcanoes, and view a 60-minute archived webinar for educators covering the science of
this expedition and all of the associated education resources available.

Exploration of the Marianas expedition.

Standards-Based Lesson


http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSo2ePdBfJFuDuRF0KHkO01V1LgK94GH-d5LWmNeUgVmzyX0IqE3EKPypP5V0U7bXZiFXOR1IIMn-L8XPAsJ_WVihXj1cDGGUCbO4mg3QX0RaOkHuhuepOOvYhLcSqKs4WQ2S9_tpxGGATw-xJ-pAY76g=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSoxJgq7t3HAhxAzPaeedD9pdMfsd246SQKmaFh6kBfbSwM4WE9VzXNnl6Y6Kors34AA-Omy-lzE7PB16Q4t-YzPnJk-mKH84Mhsa-4XJeHjmT4Fl3HTfYJgWx6KNUZPdxhUTyzysxsJjTHcf5iwNQQYskjBVWoreKIj92HEvrfzdm&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSoxJgq7t3HAhxHXIJTM2R2svBCUo4SE7CaibOodgNi62cpzQBSvdtktseZzVaeBYAS4CPXLf7D04V7UG1A_0i08QHTtOcD6jv-napKdPdkwML4Fjkznkz6FLXLrwHtwdM658G9BtpwxvCwEgWfESp8GE9YFGc-dpR9bDqH67U0q4J&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSoxJgq7t3HAhxy3kLHbmNXcoW4bullAP-gY2NK3L9hmD9lLz6jOzYM8LHQ7stR--jMjCBVbV73Fym6s5KG5Wp7Q8JnMDAKR7w9KK1VGQCHshJdqmFqGw_UzliK5IyQZvNQnvHSYkw05cv1XRVoicA9JM=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSozfZiXXa9oO5jKmTtRttT1I5LZ2f0GyaEopiE2v0pbaAkvN7KY7GPKVVox5jVqNEGcXeQmjVirAZysY8bD-fQQUt-bKtmmu9mtfcoaBOiGEcXfYUy-ZrWpGFNtgjd1L8HBLjyyf9KkM9qRUb9Rw-_4eXi7u5q25mRFB97gq1VDK_O6L1BWP0tmCN8_ZJd19GkA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSo08sNOEFYx5gHLQzYI_ggwJ7j2Ms4xvkOLLV7BuHJVuUZ7-_0uKnuZhct88W6Oxim0-xVIrJdWHoe22fyOEwjjlL4Pj2d-gJQ2o-jsC2In8s&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSozfZiXXa9oO5JEz3N4akKR_JsgaGg2Gr41M5Oq8OkeM02CiurlGa_uFLXkRuTb-cWlE9pD4Y2QAxJvOenj3kWjlSV-v21MV8nN_tAuEeQnw6TAsRFO5OOigAB7e8pgY9mEJOpwNmgXKXk48XQDRtSy0qNTNt1SzQk_mza4tvuMkj9_2JjpnIZYs=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSo8B-L7dDQA5E8e2b3qEceaPBOA9JXXweJ2Uu2b9Ys03lT6WypXQ0Zh964_x410n_MEVHSmDEFuz3je0jTTr3Hs15envw34MMh3DBQv3raRKFgjiUwvmi2J98gwRz3gxZfvKboFPpIbVZ8Y05bpC-SDLdY8YELzti_fgckO-8UXehMweR5WUemsQMAhX3lCs0T3g2l0PSnOaTBHJOTPhpX18=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSozfZiXXa9oO5e_nRLSEnzZI5H5SuN5Jnu0dq-4nvN-vuGLtVk28uyjqZJ3u35LGKBzBwzs8AOirpTzb_PxqlA4fHQtZ1_z0Jw0R4kJdg5ebr4ITx1mzZDmK3ekhHh0huB7R6Ozt1RqA5BBCCv59BY6xzZRe21Rnj9eLviZuOy7LMblIkTtkUnEk=&c=&ch=

Viscous Volcanoes (Grades 6-8)
NGSS: MS-ESS2-3

2016 Deepwater Exploration of the Marianas
Viscous Volcanoes

In this lesson students describe mud
volcanoes, contrast them with magma
volcanoes, and explain how these
structures, the Mariana Islands, and the
Mariana Trench are related to the motion of
tectonic plates.

Student groups also prepare a model of a
typical magma volcano of the Mariana
Islands, a model of a serpentine mud volcano or a model of a sediment-derived mud

volcano in order to understand the similarities and differences between them.

Focus
Serpentine mud volcanoes

Grade Level
638 (Earth Science)

Focus Question
‘What are serpentine mud volcanoes and how are they different
from magma volcanoes?

Learning Objectives
+ Students will describe mud volcances, contrast them with
magma volcanoes, and explain how these structures, the
Mariana Islands, and the Mariana Trench are related to the
motion of tectonic plates.

Materials
For each serpentine mud volcano model:
2 Plastic tubing, approximately 1/4” outer diameter, 1/8" inside
diameter
2 2-iter plastic soda bottle

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

Upcoming Expeditions!

Hidden Chukchi Borderlands
2016

July 2 - August 10, scientists will be exploring
the hidden microbial system within the sea ice
of the Chukchi Borderlands on board the US
Coast Guard Cutter

Healy.

The US Coast Guard Cutter Healy.

Marking the entrance to the Arctic Ocean and approximately 1290 km south of the North
Pole, the Chukchi Borderlands region is filled with complex topography where the waters
of the Atlantic and Pacific Oceans interact.

The sea ice, pelagic (water column) and benthic (ocean bottom) communities of this
region are tightly linked physically, chemically and biologically, yet these interactions are
poorly understood. This mission is a multifaceted, multidisciplinary exploration to better
understand the interdependence of these three realms, in the wake of rapid
environmental change.

Stay tuned for more information on this unique and exciting expedition and a Webinar for
Educators planned for late June!


http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSo8B-L7dDQA5EFlFJ5iAwgwcpXbew-8SPL0_Q84u7A71Yg-SWIiNZ-s9OoyuSGj9RqlbcfWf8jgZlweMVMvtorV8U-HtrF71W6kdnK-bqyB7qQC8vV_bf-Ghg3cxM1Jgnqh_aihIviOWu2SLiPFVU6dT_KV48rSP8OybHucejGbYWqbnNVbAAq00=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSoxJgq7t3HAhxEFY1fqIZCa2FuFDWE8id2DQtsYKV8Khc2JQjwKYQ7k8KZ2HD4zuVVmeJ139rqdHZqP0MjBxsottuACmuPFJy4rdRbdAISETDfoLOxQpoC7-Qobc40Z_bpy80msSKheesAIs4-DkQtg8fxZmYvJj7WrPuJikjz9Qo&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSoxJgq7t3HAhxYIXZhuJPr5D8G5PGo3LL85WF5lKLswXGD4eW9DSMZcipG4LYz1LsuWD6HI9LoDEf5cefN3MtYI0_l0Uylx9-d4ruN7E12nOy08A_6-tN3tzrualg0uNgHR2CL2fTYduIVmwdziStwff1J1ffJVwAcg==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSozfZiXXa9oO5e_nRLSEnzZI5H5SuN5Jnu0dq-4nvN-vuGLtVk28uyjqZJ3u35LGKBzBwzs8AOirpTzb_PxqlA4fHQtZ1_z0Jw0R4kJdg5ebr4ITx1mzZDmK3ekhHh0huB7R6Ozt1RqA5BBCCv59BY6xzZRe21Rnj9eLviZuOy7LMblIkTtkUnEk=&c=&ch=

Image of the Month

Sixgill Shark

During the first dive of the 2016
Deepwater Exploration of the
Marianas expedition, the ROV
Deep Discoverer encountered this

Y six qill shark.

A sixgill shark paid us a visit, and even stuck around for a Most shark species have five gill
minute. Note the high diversity of coral species in the slits. Sixgill sharks are typically

foreground. Look closely, and you can see brittle stars hiding in found at depths below 61m (200
in the corals. Image courtesy of the NOAA Office of Ocean ft) and up to 2483m (8,000 ft) s0 it

Exploration and Research, 2016 Deepwater Exploration ofthe . )
IS a rare opportunity to view one

Marianas.
up close!

Watch the shark in its natural habitat in this short video and read the Daily Update from
this encounter.

Educators learn why and how we explore the

deep ocean during during a professional
Dr. Patricia Fryer, Research Professor at development workshop in Newport, Oregon.
the University of Hawaii.
Upcoming Education
Meet Dr. Patty Fryer :
Professional Development

Dr. Patricia Fryer, Research Professor at
the University of Hawaii, is a scientist

All spring 2016 professional development
opportunities are now listed on our
website. Join us for full-day onsite
professional development at an Aquarium

participating from shore at the Exploration
Command Center at the University of
Hawaii - Manoa during the 2016
Deepwater Exploration of the Marianas or Science Center near you!

expedition.
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http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSo8B-L7dDQA5EMxum5T97vjJQ9ZciJ-xxKkm-jjuXGg2zu_xCPB_pDy1J68E6XHjCy_TmvGlUi07A-eiSWQw9YHuvdZ1n2G-nP7cl4OlW6JI_-f8-HEtWJXIrxfsNnN6UB1E9rPr_OF7LlRcQvi06wpXAqcIqDoZZIk3sAtcyzZ9Kb_Xb4r1JDBeNJY-TsDgJDPVQFurECNW2j8leGzkL7E8=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSo8B-L7dDQA5EbM3XAyLlztUzzK3jVA2pUaTjhg8dVdHBYbC2pvRYU2ooP7GdbgGhXoyqFuV7o_L7uBJtK-OXb_hFAl1tq6_dBIxBVvGjrQXkL-Cb1oFf05LPGjjlV-9F3Dsi_tjmzjZ7mPfl514riFgOCWs_QzsPA7JGYMRYIDj1PqCfrco3xsrkCZm74zXR7iQQbqJmBIQJJSCJ-c1OKOjJDaQ_FgUt4Vq3jAtN2RfXOj_r0xDZ7n3e545CMH7w5g==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSo8B-L7dDQA5EHTNX_3zCZLJ_IT5E2ampL2oJ4QTEbu64wruW3_3Kt2qDjq_vTiTBjHoyuAUbsYrO6RnCUrYuaX9HVlFSw1yesMjZctNQxMBu1KN_5MU0Pi-BSgHT0OtFXACPI7gI27LnmGfSNutfkNBBIg4t3OPhw3JCi3IT6PeoQiC7eHNKHzPf8Hdrh1UvqexKe7rdxGOUaoDCHsKUW77gdELuzaLnYTjdzd8FzEIm&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSozfZiXXa9oO5iSIOzcxDoUuOlIeAJeJReC31gZmHvWBlvXB8iJRhjWr-vZmpXKksPjrt2wbJQlB3WzNwBdO5ru80Z0DbsFL4XqO4rSJXEbwbynkVV5LI3CW_YsRIZ7yGDwCwG_HcVtYQBvq6XnErM8c2z2wdFf1rJ2GwHgCB72nWlYp8wIQ8Dn8=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSo8B-L7dDQA5EUC_bIFSYnxMTRfQSMyAvq4EnE5vrDbG1Sv2ScDa7AFfvrPpXqiqIgCsqF0hfmYfwPoQagxVIXwzDlu5m2KsDXUmpUmy9bYzGJQrcKQiVv1WQpE3abxwoq2Xf3XXKL_VBdb2EHW2chQPeDtKzXxGPi91tpXtWif4NWuTTByU5kI4VcH9wG4WClQ==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001bGm_zrhoudmpvj0L7tKUfzD9RiY3Raw2orTz2shK74LJDSYAISTSoxJgq7t3HAhxAJSl6BIJF_chZrhAXU3vTdN4dBxkK3_jA2ZxSTxsxiLrm7VonaVS0d0l2WbV8p4q8Ke-yXVO0m56xVfzh2trjrN4rc1gl6I_PtCsyYGv_FSrWtD4PgiRL_J52UN-jezDW5WvJvQEniuD49bdi8-OWiaMDUGERw-zwKPGxTt-hew=&c=&ch=

Dr. Fryer's many dives in submersibles
and expeditions with remotely operated
vehicles have been primarily in the
Mariana Trench and island arc areas.

Her research deals with volcanic and
tectonic processes of trenches and mid-
ocean spreading centers. It is currently
focused on huge mud volcanoes near the
Mariana Trench that are erupting cold,
green, serpentine (asbestos) mud and
producing ghostly carbonate chimney
structures at springs that host unique
biological communities from microbes to
mussels.

Dr. Fryer received her B.S. in Geology
from the College of William and Mary and
Ph.D. from the University of Hawaii.

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!
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