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Lophelia Il — Education & Outreach

The project has multiple strands of outreach:
— Curriculum/unit for high school
— NOAA OER website & workshops
— Deep wrecks and the past foundation efforts
— USGS DISCOVRE website
— Video production
+ Scientist presentations In a variety of venues

In addition, the project has received a great deal of
attention due to the Deepwater Horizon spill.



Lophelia Il — Education

The Deep Coral Unit is a multi-lesson, high-
school curriculum designed around a “real-life”
scenario where students, acting as scientists, are
challenged to help prioritize potential drill sites to
minimize impacts on deep coral communities. To
accomplish this task, they must learn a great deal

about Lophelia.



Challenge Scenario — Problem-Based Learning

Justification: Problem-based learning (PBL) technique

PBL is a curriculum and a process.

The curriculum consists of carefully selected problems that
demand from the learner acquisition of critical knowledge, and
problem solving proficiency ...

The process replicates the commonly used approach to resolving
problems or meeting challenges that are encountered in life and
career. - Barrows and Kelson 1993

» BOEMRE mission offers a perfect Challenge Scenario



Challenge Scenario — Pinnacle Petroleum Permit

The Challenge: What are the trade-offs when deciding
how certain areas will be managed and developed?

MEMO

TO: Marine Research Science Group (MaRSciG)
FROM: Deep-water Resources Management Office

RE: Recommendations within area Lophelia Gardens 100

Pinnacle Petroleum has expressed interest in doing some exploratory drilling within the Lophelia
Gardens 100 area of Bluewater Gulf. We need to know which areas within the Lophelia Gardens
100 section need to be off limits to any drilling activity and which areas could be opened to
Pinnacle for drilling. You will need to prioritize areas within Lophelia Gardens 100 as to risks to
corals and coral habitat from drilling (High/Medium/Low) and support your claims with
evidence. Indicate trade-offs that scientists, resource managers and representatives from Pinnacle
Petroleum must consider when negotiating a permit.

We have attached the most recent maps and information on coral communities known in this - - -
area. There will not be time for additional observations of the sea floor before your report is due. Stu e n tS I n Ve St I g ate a S e r I eS O
You must work with the information currently available. We welcome any additional

suggestions or ideas that might help us in developing a more comprehensive management plan

for Lophelia Gardens 100 and other deep-water communities in the future. Iessons deSigned to help them
answer the challenge.




Lesson 1 — On the Bottom of the GOM

Focus Question: What are conditions like on the bottom
of the Gulf of Mexico? What lives there?

The primary purpose of this
lesson is to introduce students
to the GOM seafloor
environment and the coral
ecosystem.

Students examine three coral
photomosaics and use a
dichotomous key to identify
organisms living there.




Lesson 2 — Where Are Corals Found?

|
m—

Focus Question: Thinking like scientists, what questions
do we have about Lophelia and other organisms
observed in the photomosaics?

In this lesson, students are
Introduced to formation of
hard-bottom and learn to
Interpret amplitude maps.

They also generate questions | 4
they have about coral )




Lesson 3 — Lophelia Biology: Getting the Facts

Focus Question: What do we know about Lophelia
biology and what don’t we know?

The focus of this lesson Is on Lophelic ARatomy
Lophel Ia b|0|ogy Predict how a polyp meets each need.
Students review a presentation [l om0
on Lophelia biology and 9 eliminate waste

- - 0 obtain water
examine what It needs to ) crow
survive 1 Reproduce

consume nutrients for
energy
O I‘EEPGF‘II! to stimuli
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Lesson 4 — Coral Skeletons and Climate Change

—

Focus Question: How does a coral with soft, delicate
polyps build such a hard skeletal structure?

This lesson explores ocean
chemistry, coral skeleton
formation, and the challenges
posed by climate change.

ASH depth (meters)
B 1o Data 600 - BOO

B o-100 [ 800 - 1000

o 100-200 [ 1000 - 2000

| 200-400 [ 2000 - 3000
400 - 600

Students conduct in-class
experiments and examine data
to predict effects of increased
CO, on corals.

In development ... 9



Lesson 5 — Movement and Currents in the GOM

Focus Question: How does Lophelia spread to so many
places in the ocean?

This lesson emphasizes the
Importance of currents in
movement of larvae, plankton
and sediment.

Students model ocean currents
In tanks, and explore the
Impact of currents on corals.

Students examine bathymetry
maps to infer potential
Lophelia sites.

10




Lesson 6 — Lophelia’s Neighborhood

Focus Question: How does the community of organisms
living near/within a Lophelia reef obtain energy?

Here are isotope data for the three species.

In this lesson. students Notice, C isotope values on the X-axis and N
’ isotope values on the Y-axis.

Investigate a Lophelia
community food web.

Individual Isotope Values

Students learn how isotope
data may be used to infer
trophic relationships.

Students understand the flow g |
of energy In this deep-sea iy e’
ecosystem.




Challenge Scenario — Pinnacle Petroleum Permit

m—

Students apply what they learn about Lophelia to
1) identify other Lophelia sites and 2) prioritize
exploratory drilling sites to minimize impact.

1| % Drill Site

L. Lophelia
Site
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Deep Coral Unit Status

= Unit to be tested in May/June 2011
= Teacher training for beta teachers, April 11

= Obtain feedback and make modifications,
Summer 2011.

= Complete lesson on ocean acidification,
Summer 2011

= QOriginally designed to be used in GLOBE’s
Student Research Campaign, although
currently not a viable option. Post materials
on NOAA OER and BOEMRE sites.

13



Lophelia 1l — Outreach

NOAA Ocean Explorer

Three Signature Explorations:

= September 20 — October 8, 2008
= August 19 — September 12, 2009 =
= October 14 — November 4, 2010 "_.‘3.
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Lophelia 1l

. Teacher Workshops

NOAA OER & College of Exploration:

Online teacher professional development, including keynote
speakers, live discussion boards, classroom lessons, and resources

library.

= “Why do we explore?”
June 24-25, 2010

= “L_essons from the Deep,
Exploring the Gulf of
Mexico’s Deep-Sea
Ecosystems” — October 14
& 21, live from the cruise

"CoLLEGE OF

m EXPLORATION

3 NOAA Office of

2010 NOAA DER: Gulf of Mexico

Onling Fralessions

= Keynotes Item 5

Waak Twao: Dr, Charles Fisher - Cold Ssaps
A Pt ik A 1 i

Wa are plaased 10 nlroducs: 0. Chuth Fiahsr
Craries [Cwck) Mahs i & prafesssr of bisogy

L .
i Ocoan Bplunhnd
B ary
-
v
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Lophelia I11: Wrecks Outreach

PAST Foundation Outreach

Targeting teachers and students in Ohio, PAST provided
Powerpoint presentations and related literature on:

= Shipwreck studies & history of wrecks

= ROV & AUV technologies rus rast @ rounnaTion
= Lophelia project |
» Pressure studies & scrunch cups
Teachers and students followed

cruises via PAST’s blog on Lophelia
[1, and through the NOAA OE cruise

site.
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Lophelia Il — USGS DISCOVRE

-2 USGS Home
{ Contact USGS
M

Search USGS

e ledle USGS DISCOVRE EXPEDITION

Diversity, Systematics, and Connectivity of Vulnerable Reef Ecosystems

The 4-year multidisciplinary research program will fecus on understanding the physical oceanography,
biology, ecology, genetic connectivity, and trophodynamics of deep coral environments in the Gulf of
Mexico (300-1000 m depths), both within natural and artificial (shipwreck) sites. The program has
integrated a diverse group of collaborators, including scientists from the U.5. Geological Survey (USGS),
University of North Caralina Wilmington (UNC-W), UNC Chapel Hill, National Oceanic and Atmospheric
Administration {(NOAA), the Royal Metherlands Institute for Sea Research (NIOZ), and the Scottish

+ Cruise 2010 Association for Marine Science (SAMS). It is part of a larger effort involving the Minerals Management
+ Cruise 2009 Service (MMS), NOAA Coean Explorer, and TDT Brooks. We will use a combination of traditional technigues
+ Cruise 2008 {for example, photography, guantitative sample collections) and several advanced tools (including

remotely operated vehicles, multibeam sonar, benthic landers, and genetic analysis) in order to better

et understand these critical, poorly studied deep-sea habitats.
Maat the Scientists

Study Sites

Relevant Publications
Checklist of Species
Upcoming Evants
Resources

(i' Dive and Discover - Expedition 13: Gulf of Mexico [ You are leaving this site)

< Deap-sea Cruises 2010 - Crujse 2 (vou are leaving this site)

“‘ Deep-sea Cruises 2010 - Cruise 1

Cold-water Coral Ecosystem Studies - U.5. Gulf of Mexico

Download:
- For
- Adobe PDF Print Version

http /1l bloloqv usgs.gov/DISCOVRE/ 17



http://fl.biology.usgs.gov/DISCOVRE/�

Lophelia Il — Video

Video Documentary:

A 20-minute documentary to share research and summary of
findings with public. Format to include in situ seafloor footage,
seafloor visualizations, and scientist interviews.

= >100 hours of seafloor video collected, so plenty of material

= First draft (8.5 minute) project-in-progress featuring PSU
Fisher interview, available during break

= Assessing best online distribution channel (e.g., NOAA
Ocean Explorer Channel, GoogleOcean Tour, Ocean’s
Kiosk)

18



Lophelia Il — Video

YouTube:

10 videos from
the Lophelia 1l
project are
currently posted
on YouTube, with
over 42,000
VIEWS.

Lophelia Il 2009: Viosca Knoll 826 § chlke G2
From: aquarauty | Mar 3. 2010 [ B.097 views

A school of afforsing Esh swinss oner Viosca Knoll B2G (VKE2E), a rawrsl deep resd. and an examphs of the kord of Rabitat
eCiprdals will $tudy abosrd T Lophalia || expadifons. VKBEE redors o a Minarals Maragamont Servioy (MMS) dasing
sysiem for ofl and gas. MMS sponsonsd ressanchens aboand Lophela (| will compare the biote of nateral reels o bota on
arsficial roefs. ke oil igs and shipwrecks. Ocean chemistny is measunsd using & rosette of Miskin botties and i (mone infa)

View comments, relaled videos, and more

= Bock 10 Floylats

Lophelia Il 2009: Reefs, Rigs, and Wrecks

Expadition

Dasg-saa wideo excemds fom the Lophelia i 2008
Roofs, Rign, ard Wetks Expadition, sponsored by

Mingrasg Managamars

Sordce pnd NOWA" Dificn of

Dcpan Exploration grd Rgseanch

™
Lophelia Il 2009: Weat

Florida Slopa §
BYUAnEsTE - 8,034 views

Lophelis il 2009:
DeSoto Canyon 453 §
DquanawsH - 2,201 views

Lophelia il 2009:
Viosca Knoll 826 §

= | Lophelia Il 2009:

Viesca Knoll 306 §
aquanau - §,820 vews

Lophelia Il 2009:
Wreck of the GullPenn

oguanausy - 1651 views

Lophalia I 2009: 7000
Foot Wreek §

aguanauix - 1,773 views

i
L
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Deepwater Horizon Spill Outreach

o Extensive Media Coverage (newspaper, TV, radio,
Internet)

» College of Exploration/NOAA OER online
Teacher Professional Development connected to
the October/November 2010 cruise live.

 GLOBE/FLEXE students in Mississippli share
their thoughts with other students, shortly after the
spill

» Rapid Response December cruise was featured on
Dive and Discover website

20



Deepwater Horizon Spill Outreach

—

GLOBE/FLEXE
students react to
the spill

Our thoughts on the oil spill...

The waters are calm; the fish are filled with might,

The skies are beautiful; the sun shines bright,

The marine life is strong; there's not a problem in sight,
Though at the same time in the deep seas below,

A dangerous explosion fills the ocean with a terrible glow,
Sea critters of the Gulf Coast know not their fate,

Yet they have unknowingly been setup on a treacherous
date,

Help is needed from all the eight seas of the world,

Save the marine life of the Coast please boys and girls.

- Aaron & Isiah

. FLEXE : From Local to Extreme Environments

Gulf of Mexico Ol Spill

Since February 2010, GLOBE studerts in the US, Thalland, England and Costa Rica
hawe been studying the scciogy of deep water soosystems, nduding the cold seep
ommiunities on the seafioor in the Guif of Mexico, ss part of the FLEXE project.
Newdless to say, news of the disstrous explosion of the Despssater Horizon drilling
platform and subsequant ofl spll has many of these studonts wondering how th
il spll will affect tha seaflcar communities. FLENE studants in Ms. Leslie Salter's
Marire Biclogy ciass from Vancleave High School in sautherm Mississpp! are
witniessing first hand the effects of this spill and ane alsa wondedng what wi
hagppen o thesir cosstal communities. On May Tth, these students took a fieid Erip
to Ship Island, part of the Gulf Isfand Natonal Seashaore, to look for signs of the
sgill, They offer the following report s well & their thoughts on the spill

Momnday; 10 May 2000

A= of npht now, thene o no ail in M5, It has sidoped us and hit LA and AL,
mnshly because of the direction of the wind [F & now Blowing in owr
direction, so we wil be seming & soon. . unforfunaiedy. Atough we have
wgned up o valuatosr, oy aren't doing much fem pet...nottng realy fo
e 8t this paing, e have all st registered and an wdding (o hear what (o
do. We can'T c\ean i any of nelated ST Unkess we have Harmad

training. ... 40 hows aff it 5o, we wilf Mosly be dodng paoerwonk things, L ——
urless fhéy ghve LS 8 crash course. We have had no birds wiesh ug, aad aroand Shig [sland

this past Fridey we were 8 Shio Miend and saw no signs of probverss. Bt

there were oif booms everywhere. [ oiid’ some fests on the water, and it was pretty basic . 6.5 fested baice, on
both gides of (A island, | woncier iF (e water has S0mE Cleaning product in it but, agam, no signs of aaimal
IESATE.

Srudants in Vanckeavn High Scnool Mariee Siology class shans some of their ™eughes, Cick o @ NAME ©0 nead
wital thiry've writlen

Anron - Isiah

Alison - Haley

Brittany - Latenia
Brittany - Richagrd
Hanna - Kayla - Lauren
Hunter - Ginger
Jessica - Connar - Seth
Jherica - Savana

Malodyg

Mathan - Brandon

Preston - <ty

Tim - Chris Vancleave students search for
signs of the oil spill

Dther Resources
Gilatl 06 Spdl Traceer
Matiznal Park Service (MPS) Gull lsiand fimional Seashorn 21

Lol paper [Guf Loved oover slony Of sudents’ visit b Shio [iead
Wncaave Hgh Sor



Deepwater Horizon Spill Outreach

Dive and Discover

Rapid Response Cruise: December 6-15, 2010

Home | Choose an Expedition = | Dive into Desper Discovery =

e Established WHOI
educational site

 InfoMods and
HotTopics for more
In depth coverage

» Extensive graphics,
videos, slideshows
and visualizations

Expedition 13:
Gulf of Mexico
Decarmbar 6-15, 2010

Mission

Daily Updates
Mail Buoy
Sciantists B Crew
[rteryiews

Hot Tegics
Sligeshows
Videnos

Hossary®

=y [Print goge E2 Emad tp frieng

Our Mission: December 6-14, 2010

On Agril 29, 2014, the oil-drilling rig Deepwater Morison expioded and ank in
the Guif of Mexico. The wedll [t was drilling cantinued to gush ol for nearty
theee manths, eveniually causing one of the worst ol spifls i history. When it
wias Minally stopped, e well had poured millions of gallons of oil inta the

water,

Dive and Discover's Expadition 13 will take you benaath the surface of the Gulf
to investigate |ife on the bottom of the ccean and to ook for signs af imaect

by the ail on deep-sea ecosysiems. In addition o fouling beaches, threateming
wildiife, and shuttsng down ficheries, scienlists are concesnad that thane could ako be damage 1o the lithe-knvwn animals

and the comemunities in the deep ocean,

The expedition will featune 50 divies by the submersible Abwin to carehilly document the bottom and to collect samiples of
anirmals and sediment. Scientists will also send the autonomaus underwater wehicle [ALW) Senbry out an avesmight
missions [ map and photograph the battom. This expedition lallews 3 cruise with the remolely operated vehicke (ROV)
Jazon W Dotober, dufing which many of the same scientists on Expedithon 13 discoversd dopens of dead and dying conals
Just saven miles from the Despwater Horigon wall. With Afvin and Sentry working in tandem, this team will revisit thak
site pa well a8 seek out unexplored places on the ocsan foor ta Eern whekher the ail Spill dd, in fact, affect sndmials in
the desp.

22
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Lophelia |1 — Education & Outreach

Thank you, Lophelia team!

For all that you do telling the story of your
Important work to other audiences.

24
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