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Welcome to the NOAA Ocean Explorer education updates email newsletter. These
monthly emails will 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!

GBO

What's the Latest from NOAA Ocean Exploration for
Your Classroom?

2016 Hohonu Moana:
Exploring Deep Waters off
Hawai‘i Expedition

Beginning February 25, the NOAA
Ship Okeanos Explorer embarked on
the second of a three year effort

to explore within and just outside of the
Papahanaumokuakea Marine National Bathymetric image of a crater located on the eastern
Monument (PMNM) and then move to ridge off Maro Reef. The crater is six kilometers (3.1
the western Pacific to explore deep deep

waters surrounding the Commonwealth with walls up to 800 meters high. Image courtesy of
of the Northern Marianas Islands and the = NOAA Office of Ocean Exploration and

the Marianas Trench Marine National Research, 2015
Hohonu Moana.

nautical miles) across and over three kilometers

Monument. It is sure to be an exciting
year of discoveries!

Read this background essay on the extensive natural and cultural history of the
PMNM and view the full Expedition Education Module, complete with standards-
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http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuAVV-FlmEzm_uwRrkxb43BWF41DQ9Cz6g6X2wcK-MM8ZjE0Fwzjdcg8IXuzBWWgzmgtV_JJHI3gHuV9F2EvfflVeGJbc3bnplM7S6jcuir2z2i1A9u1fsqW4MCYEHVNeujMDt4Bz8uv67l6Bro7ydPc=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuKxjDi4NaqoMif0EIcOdU0pt34hjRxIGjeWIpNkUIBcfLApDE2RKuxBNHC7TCfXoA5IuXKJOPfrn7pLMYFiq03e6Tk2NOlY91TInX2NzDXZ8RqymXHIz5G152E5gmP730g==&c=&ch=
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based lessons, videos and theme pages on Seamounts, Vents and Volcanoes, and
Deep-sea Corals.

GO
Standards-based Lesson

Cobalt-rich Ferromanganese
Crust Ecosystems (Grades 9-

12)
NGSS: HS-ESS3-2

Hohonu Moana:
Exploring Deep Waters Off Hawaii Expedition 2015
Cobalt-rich Ferromanganese Crust Ecosystems

Grade Level
9-12 (Earth Science)

In this lesson students discuss deep-
sea mineral deposits, particularly
cobalt-rich ferromanganese crust on
the sea floor, and their associated
ecosystems.

Students consider these rare earth minerals and the variety of new technologies we
as humans use them for. They explore how the ferromanganese crusts are formed,
discuss their associated ecosystems, and investigate the positive and negative
impacts of mining these resources. Students also explore possible solutions for
protecting the ecosystems associated with these crusts from potential human
impact.

luate competing design solutions for protecting
R 9

potential human impacts.

S Materials
4 Computers with Internet access

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

Fundamental Concepts.
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Upcoming Expeditions!
Glacier Bay National Park

Expedition 2016

March 17-30, 2016, explorers
aboard the R/V_Norseman [l will

focus on the central, east and west
arms of Glacier Bay National

Park and its many unexplored
remote fjords. Using SCUBA and

Glacier Bay National Park. Image courtesy of the Remotely Operated
Glacier . L .
Vehicle Kraken I, scientists will


http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuI_q37BkW6Zaynjd0UscNEaKZPNV4mHcoBxc3LU5rPrZdniC9vunrL6NSnKNLgaHLL7idzNxaxobFseOaXCVtlhnZhTswj3xC5cReFzmwCazHjZXZtyVpsAYJQKV2ebPtAWVzoJvmpie8ec3mLQboF26a4uY2D0nSt3Kgsbk8dujKeFskM8Pg5E=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuLIS0PqYFzHUZuC1bCCEbmDEnlhOWd0kYah9za0_2XZ-v0eGvmeEwUN83QXX8zlzO5YNwOh0FAhgQBmfG0X4Wg0xrBNcHQiBY5aavIGCKezcRozg7fKKGHJxtjqL2mB7sb2sJEozXgFxFSeccoM_IFIyMKtRG54LNelf72eP_Mkn_eQsaZhQjiiP8MsmEavFng==&c=&ch=
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http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuLIS0PqYFzHUGR0fiXz3AhPqmZ3vCnxJSU2OF9ymamMYgmAPJc2qF87mNonjy-biD-q3xNlDh4Z1puV_Ys1WJWYUG91Z_oszTk5fwRWVvoG2bUunJ_DzzvHM13ynypPMVOELW-kOVcuxxR13ia-OTkrGM8LDLVTSmSZUQTQkNOA3GfGzBjdxQtbGL0bvrgVY52bwVhSNrKvxYWo8d_KPi4A=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuAVV-FlmEzm_AnczbDllOdmrTtv18cYD1cnNaTbc-kVHj5w13raZSa8ft1FG8rOBAbvEosc-Jjzdn8FRMO0DKQh2OiyD7ygtP3wqtHdRjJW_Uqe6uSbgyuL66mMsg-m7POsqEnqUzs5nF_c6Y6BBDPDEsQm43ptgKASqA4R9Tl1R&c=&ch=
http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuAVV-FlmEzm_Ae7ZDfLNSuHrC7iWwdb0Vk6dVRdu2i3WGh1VKiPNFDa7W9sGbxUB0BDUGWp6okWVm3tG7UP5JGgN7nIuT7XNUbLu1zLqOQwDZqTybr4W5vbHrRvDWpUhMTHafhAhJXFdfcPla6ZWV92bPMMeW4IyNA==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuLIS0PqYFzHU8mv_tcZo4AhkL6wEboIWw2Wws68AydnRA-P764mhDKHYlortD_C2JRmVYwXIeld0DJY0f8SnMteq98XKXVsr5xA_IynmV5Wy2KD75O_3zEOdlhcZZW8JRDLHA3uBfniDlokCTeZ9bhC3hdvlnHo4kc7lEAgN--f2XIY9ZCTi4iC6Pl4CoABUTKI6w4X40KcFam9xbcZhW6jie8qsZBMJ2Sf1xCaVdY1J0N3lq6zbzrWPBShJ9xQxcg==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuLIS0PqYFzHUU6t0SMHIGIb7dxP79DNOxtErBy5hVu2AMaZLsACJV0BITrKPPJofffw8NVKiNgyi-be_nkr-ueFGJ6jfXiTDqHeEIik57conEGfInJ8SU5qLSqyJba1Jubr9ylHPuIfNSiq9sGE0NXOk520XuUCxrQ==&c=&ch=

Bay National Park and Reserve. survey and map a variety of habitats
with a particular focus on deep-water corals.
An Educator Webinar is scheduled for March 15. Look for more information
coming soon!
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Image of the Month

One organism's trash is another's
treasure. These crinoids have taken

up residence on a tall dead sponge
stalk to give them better access to
food in the water column.

Image courtesy of the NOAA Office of Ocean
Exploration
and Research, 2015 Hohonu Moana.
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http://r20.rs6.net/tn.jsp?f=001y1ltD-1ldJDzDiVwNHG-Es5HooYJqU2RTJRjSvwn_LiyjeQXwVNZuLIS0PqYFzHUlFcbf8KuxklamuLHwqVoIvchPsDRpYhQ1GtSjL3vOllZ0dIq__hJv9pdxw_3P_Zw6MMMYGi5i82yc9ZF6ze-7ftHrzHl1f-p02lsEgsdGITyJL0xD_tzmvRdwXsD32HzSYxVUSRO0vVX24DCi7C2q3ONm0hANmk7_6lrsKdsUh7ousiKCpSL26J8rKeUqqhKHcNw7XWIeUGHsH3ps11aWQ==&c=&ch=

Meet students who have participated in

education opportunities on NOAA Office of

Exploration and Research expeditions.

Educators build a methane clathrate during a

professional development workshop in Seattle
Washington.

Featured Education

Resources Upcoming Education

Explorers-in Training and Ocean Careers PrOfeSS|Ona| Development
to Inspire Another Generation of Explorers

(OceanAGE) All spring 2016 professional development
opportunities are now listed on our

The OceanAGE web pages invite website. Join us for full-day onsite

students to learn about the talented people professional development at an Aquarium

who explore our ocean planet. From or Science Center near you!

underwater pilots to research scientists,
these marine explorers provide students
with first-hand knowledge of exciting
careers through live interviews, profiles
and mission logs. The Explorers-in-
Training section shares the recent
experience s of young scientist on Ocean
Exploration expeditions.

GO

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
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