
Often multiple species of invertebrates are found
 co-occurring on rock ledges and canyon walls.
 Here a brisingid sea star, an octopus, bivalves,
 and  cup coral are found in close proximity to
 one another. Image courtesy of Deepwater Canyons
 2013 - Pathways to the Abyss, NOAA-
OER/BOEM/USGS.

Education   /   Career Connections   /   Professional Development   /   OE Website 

Ocean Exploration Education Highlights 
August 2016

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?

Exploring Carolina Canyons
 Expedition 2016 
 
Underwater canyons are striking structures that
 cut into the continental margin, dropping from
 hundreds to thousands of meters, connecting the
 upper continental shelf to the deep sea. These
 complex features host a high diversity of biological
 habitats, including deep-sea coral communities
 and commercially-important fish habitats, but the
 full extent of their distribution and community
 structure is still unknown.

From August 24 to September 7, 2016, explorers  aboard the NOAA Ship Pisces will investigate
 underwater canyons approximately 50 miles off the coast of North Carolina, and
 expand knowledge gained from previous east coast canyons focused expeditions conducted in
 more northern regions of the U.S. Atlantic coast. The purpose of this expedition is to
 investigate the biological and geological features in this area, in particular deep-sea corals and
 cold seeps. 

On August 19, 2016, the following links to the expedition will be live:
Exploring Carolina Canyons Expedition 2016
Exploring Carolina Canyons Expedition Education Module: This collection includes an Expedition
 Purpose written for educators, standards-based lessons, a Deep-sea Canyons Theme page, and
 much more! 

http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG5LX90hCwHGiCbrCmVgcyidMGYPY2X8FVCNGx3zid1qe9cN8_dkDHwcrSdGHykK5yh_AjxKNagkySyvHjNUrhyymw1Gcyg3boad4lRP0_R8Lf2hJ-MEi6Ru9Vzp_cwPo6bl4hdjI9z0jJeXvMyQagqE=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGx6awin4U2ViX-im_AJcl36Tx5vqX1MGhrARVdYPrMkvtxSH86BWDh5zs_NR09IqVvQ4Srj1d0jveEJSYy4mRdKvedVN1fdRKfBgNrRi-cD1xD56zJ807xni4N5tSB9Hz_QlEnhPQvxOsE_xWDkf435KxmD4Mmrkh4OXvQUAWXb5&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG4DwGMg2Ig-_o8wpZeBDS-DK069kEFV_lZasaJqSER8nQZ-4FXvq50ESBjoH-3_usfx65sQIUbyUQV2Tv-0M3j8L0hp4pJi01PVxfSaPMQzusoeGpsak3EuVve3b49lWxkzUSCjGKnRq8s52VD0fhPpT70cbFAsYzPbhE3Dhq6Vt&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG4DwGMg2Ig-_dYxc20WQNCz6zLDzS4mSChsFusVv1hhgjuIFHqUSwGV-q9wNiFWSHPsuEz9AR5HIddZryg3AiRRHiaiqJzYMYOCIS70n3Kye7UxctJCQdhHaT2HMbO2xYBknrSuQ_Z1xkgx7c7KDsR4=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGxxOzzjbDIh4ZNxL1kVryz0KSdfC7FWadlMusTjL9jbiI_KJdnfqIecV8Fopip6zvkb7RdcQm7OYYvzoNqTs6hwPB5tvnH9jquzahlm4BY2zx7ynoCOWX6Oa75pCnwqbLDckNhk1ph-vmN14EKSkH9xeT4ZfIsSdjfnsdygqv_myD_eQWgoo4_w=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGxxOzzjbDIh4ZNxL1kVryz0KSdfC7FWadlMusTjL9jbiI_KJdnfqIecV8Fopip6zvkb7RdcQm7OYYvzoNqTs6hwPB5tvnH9jquzahlm4BY2zx7ynoCOWX6Oa75pCnwqbLDckNhk1ph-vmN14EKSkH9xeT4ZfIsSdjfnsdygqv_myD_eQWgoo4_w=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGxxOzzjbDIh4ljG0lQ1Fq_YXk1D7n8W6VmHlgK5rhhlriSpq1qrU9GXZFlVFQ847N-XyJUXPvAPjysvKX0dHn9eHG6vwhaUEDrsbjFsI-GbSCVQlvphvK3Nn6u8oZrLLW0k-ZLQa32-sDjopTtZbMnEh_qS6n7tFrDjo2qGQpFYXMC8GkNuRZ-k=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGxxOzzjbDIh4rUCdz4M8lVxzYto0Gef6xBy3roKBbfaAYtMiB_Nq0OAebVv2-EJvL7Q5h2Wc9J7xaWZih-sICJWtJLf78gUkLV8FCl48HdCfvM4iXfWWiuL-Ji9fz7ygMtT1mF5eYMM9gYcyZflEnVnKg082Y6xgr6gZ5DCgOIBngNFoarkXB03oAoYRH7TZClx83M49DAEM&c=&ch=


High resolution image of the German submarine U-576. This is the only depiction of the site to date. 
Image courtesy of NOAA.

The Battle of the Atlantic WW II Battlefield Archaeology
 Expedition

Following America's entry into World War II, German U-boat raiders attacked U.S. merchant
 ships off the east coast of the United States and sank almost 200 vessels between January and
 April of 1942 in what is now known as the Battle of the Atlantic. Two U.S. ships were sunk off
 the coast of North Carolina before the attacking German submarine, U-576, was sunk in a
 counter attack minutes later. This battle represents one of the most historically significant
 naval engagements of the Battle of the Atlantic off America's coast.

After several years of searching, in 2014 explorers located the remains of both U-576 and the
 freighter S.S. Bluefields near one another in approximately 230 meters of water, 35 miles
 offshore. From a base of operation aboard the R/V Baseline Explorer the expedition team
 will explore the final resting place of these vessels in two stages: the first from August 22 to
 September 6, 2016, and the second from October 27 to November 10, 2016. Explorers will use
 two human-occupied submersibles and an autonomous underwater vehicle to examine the
 two wrecks and surrounding battlefield area for their archaeological and biological habitat
 significance. 

On August 19, 2016, the following links to the expedition will be live:
The Battle of the Atlantic WW II Battlefield Archaeology Expedition
Battlefield of the Atlantic Expedition Education Module:  This collection includes an Expedition
 Purpose written for educators, standards-based lessons, a marine Archaeology theme page,
 and much more! 

Standards-based Lesson

The Robot
 Archaeologist (Grades 9-12)
Earth Science/Mathematics
NGSS: HS-ETS-2

In this lesson, students design an
 archaeological survey strategy for an
 autonomous underwater vehicle (AUV),
 calculate the expected position of the AUV
 based on speed and direction of travel, and
 calculate course correction required to compensate for the set and drift of currents.

http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGxxOzzjbDIh4r6QV4BnAwudocox5qZvn0bToh6DhSWu68ECMaX0a9djhew22DguUlq-VtxAoPSAHqMNkV2IAof-OUZ84eKbFthP5400Sli_Emnn6xUpg65mBF0fegHAV4RVbP2nKn_nUco1JPS3S7NoCOL3MwvMX4n-Sj1wwK4I3xKfziClw68-1L1CnK9efhQ==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGxxOzzjbDIh4juFsqubjfA95rE774iPw5ZIcU1WlwGdN0bX2KadIophzWVe3PcDKKEdSFl2m5ANYToQNmePF9aWNxOpGTPqSL8UB6nOW1EMsMb5RqfOIsUZgqpxRuczN4pB8gMkmCwhbeAJcJY5J1vm9Pa8QxWooqKbrgY_5SJTG2zqaRca4oBsnIBZgAkmjluLmFbFCN8mv&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG4wxrpULl-aduRxKekOYd-_4m7WRWraUVxoWBcDmqp3ZwuQ6P9ha3Ic3RrF9Pls9Tn778atQYf1S2DFTznTwXnRgzvvc6NKhKTN5zq9JVzCWnVx2vVY1zgTvTLHjaQIyK41geTwA2ISxe3TelF1p9h9_xDzJTw2WCNGl_lDvRq5HMi_Uv6b88Zp5QXAlv8LCZWxEKgTybgDn1FDqgSpyRy8=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG4wxrpULl-aduRxKekOYd-_4m7WRWraUVxoWBcDmqp3ZwuQ6P9ha3Ic3RrF9Pls9Tn778atQYf1S2DFTznTwXnRgzvvc6NKhKTN5zq9JVzCWnVx2vVY1zgTvTLHjaQIyK41geTwA2ISxe3TelF1p9h9_xDzJTw2WCNGl_lDvRq5HMi_Uv6b88Zp5QXAlv8LCZWxEKgTybgDn1FDqgSpyRy8=&c=&ch=


Never before seen live, this transparent fish was found at 2,500
 meters.  Image courtesy of 2016 Deepwater Exploration of the Marianas,
 NOAA-OER.

This lesson was written for the Exploring the Submerged New World 2009 expedition.

Image of the Month

First Sighting 

"This is just remarkable." That's how
 Bruce Mundy, fishery biologist with
 the NOAA National Marine Fisheries
 Service, Pacific Islands Fisheries
 Science Center, described seeing
 live video of this eel-like fish. What
 makes it so remarkable is the fact
 that a fish in this family has never
 been seen live - until now.

Video of the fish was captured
 during the 2016 Deepwater Exploration of the Marianas expedition on NOAA Ship Okeanos
 Explorer to explore the unknown and poorly known deep waters of the Marianas Trench
 Marine National Monument and the Commonwealth of the Northern Mariana Islands. Seen
 while exploring a deep-water ridge feature, the fish measured about 10 centimeters in length.
 With its transparent, gelatinous skin, which lacked scales, and its highly reduced eyes that
 lacked pigment, the fish was truly a remarkable - and ghostly - find. 

Watch the fish in action at a depth of 2,500 meters (8,200 feet)!

Operations Officer LTJG Aaron Colohan scans the
 horizon while on watch. Image courtesy of NOAA.

Meet NOAA Ship Okeanos
 Explorer Operations Officer
 LTJG Aaron Colohan

Aaron Colohan serves multiple roles as a
 NOAA Corps Officer aboard the NOAA Ship
 Okeanos Explorer. Here students can read
 his first-hand description of his

 

The NOAA Ship Okeanos Explorer Education Materials
 Collection.

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 you! 

http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG-C78jmuKRWl4b22P-SiJAB8w3WqpDwG6HZnxJz91t3njFFfyy8OCFngUlmauRaqQDrXaC-qVewXbVNgrkSqI56a8iZcmo6fIAt3xZd0dEnoX7bhAzAb_bxyJ72DR1NfFjoYV7WM0TmfLkifMsZnRK1IfiHlGkYSGVr3gTo0IaLrHuqbww48S7EVxug_BJMPCg==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG4wxrpULl-ad1USRcoo4PxoRKfWxC-sIZ2VGDnpLx939vMmjvcmnqUan6amBRvQA6OWrj5J-VAMNFHQludw_CLo0dLF6t08STp66J-piLpWw42N9BWB6McQr-QaVeMJiqNkljd1YTmgJBcGdyUQfEp4Y05pg8MXfAiNvZZHWf_Ua1Szx5-z9ptA=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG-C78jmuKRWl4b22P-SiJAB8w3WqpDwG6HZnxJz91t3njFFfyy8OCFngUlmauRaqQDrXaC-qVewXbVNgrkSqI56a8iZcmo6fIAt3xZd0dEnoX7bhAzAb_bxyJ72DR1NfFjoYV7WM0TmfLkifMsZnRK1IfiHlGkYSGVr3gTo0IaLrHuqbww48S7EVxug_BJMPCg==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGw-XhCHRXYZraWdf2QfvmwCbvV4z39igYJOzKfF6EVNobiSrzS-YRLJ5ND2zA6cfQNFCjingnxEvFiHCMKLy90Hn6bgZeK0VlwGTZZL83G_LsqrKZP2vvT35bQPM0jA6zg1Fj1brgXxrxxixHzfT8BNH0DQtbr84Rg==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGw-XhCHRXYZraWdf2QfvmwCbvV4z39igYJOzKfF6EVNobiSrzS-YRLJ5ND2zA6cfQNFCjingnxEvFiHCMKLy90Hn6bgZeK0VlwGTZZL83G_LsqrKZP2vvT35bQPM0jA6zg1Fj1brgXxrxxixHzfT8BNH0DQtbr84Rg==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGx6awin4U2ViVq54AbYx5C7YiABzSqfUrpYZGBgCdwpSTFSzT0w8v6LAJuiRO5erdb4G4-EXZ28TQWx0bvQRxRr7d-Rhb8TiY29SMVDdrEwu278ArEVz5lcPe4lM8i7mYO3P4ssJ7UP_Gy3bq8_t8pDPTeBmcjKAxg==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGx6awin4U2ViVq54AbYx5C7YiABzSqfUrpYZGBgCdwpSTFSzT0w8v6LAJuiRO5erdb4G4-EXZ28TQWx0bvQRxRr7d-Rhb8TiY29SMVDdrEwu278ArEVz5lcPe4lM8i7mYO3P4ssJ7UP_Gy3bq8_t8pDPTeBmcjKAxg==&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCGxxOzzjbDIh4ARxeeNdNzg_TxzOrYKN_NP8ptV8giiqiPc_jT_zJShx_pj7_MdvVtNrkR6x7_7AWP_W985fryjAHS5FJvC2ZeivMzP7t1jx4_NCVxdSifGkaE3IXVgGUpaqQJG5vMvGD69r3oFUsHPKxUx7qyyfTszvUidyfNG0N6gjy3xYfUm47h7jfEagtAC5BxarFTB6eKy7jGgS0EOLeUrdOE79SxkcOkAHZQuuaBB1DxKGU28U=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG4wxrpULl-ad0-lg0KA7w5uLcmELLC6l1sB2_DxqcCqBo3R9vkq-4BDMA_MXzxa0F6WJ7AvV0NrrMWvpBf1CZu7SZdY9b3HyfSry-_zyCxOMTZwb9cFUB8gE2euZZ5_b1SPYfKWml4PUvqjEIRFbTo6wNzlJPCcRVjkfxOOky8WD4in9u0pvlrqFJsJQqgrxkBiJlGeu5gdx9UpzNepVCQg=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG4DwGMg2Ig-_T1_xdkfXqw7Qfn0aO2aFG08FooUCCtjAan5RKCzcRRpuWBd0xB_CCaxEeatv6WbjV4Z5Wka3xSGczVrqZBEjP2ZBl9WiGSzfXDCFk382hGaKCSKfjcUa7D3RBZoWMnOPJeQ7Mcw55Dg_D-_fnxnUh8LKQ-IgSanMNonsc0vWiSw=&c=&ch=
http://r20.rs6.net/tn.jsp?f=001Cz72Rusy5k8zxVpA3dClx3XSaYSvQ_G_DxIa9U_wf1Tcf2rOGURCG4DwGMg2Ig-_T1_xdkfXqw7Qfn0aO2aFG08FooUCCtjAan5RKCzcRRpuWBd0xB_CCaxEeatv6WbjV4Z5Wka3xSGczVrqZBEjP2ZBl9WiGSzfXDCFk382hGaKCSKfjcUa7D3RBZoWMnOPJeQ7Mcw55Dg_D-_fnxnUh8LKQ-IgSanMNonsc0vWiSw=&c=&ch=


 responsibilities and his typical day at sea.

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!
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