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IntroductionsIntroductions



Mission:  To foster excellence in ocean 
science, exploration, and education.

Worked with Ciência Viva on:
• 2004 Submersible Diving Expedition
• Exhibit at Centro Ciência Viva do Algarve
• NOAA-funded Teacher Workshop Series

Ocean Technology FoundationOcean Technology Foundation



Online education programs and websites 
to support NOAA OE 
• Teacher professional development workshops

• Website for children
• Videos of Master Teachers teaching NOAA 

curriculum

• Ongoing online community

The College of ExplorationThe College of Exploration



Exploring Inner SpaceExploring Inner Space

• In 2004, marine scientists discovered over 
25,000 new species of plants, fish, and 
other ocean life.

• The total number of known life forms in 
the world’s ocean is around 230,000.

• The rate of discovery shows no signs of 
slowing.

Census of Marine Life, 2004



Why Do We Explore?Why Do We Explore?
From Deep-Sea Sponges:
Anti-inflammatory and anti-tumor agents 

From Deep-Sea Corals:
Bone grafts (bamboo coral almost identical to human bone)

From Tunicates:
Breast, ovarian, and other solid tumor treatments

From Bryozoans:
Leukemia and melanoma treatments

From Cone Snails:
Potent pain-killer

Extremophiles – microbes that can break down contaminants 
(ex. oil spills, toxic waste)



NOAANOAA ’’S Ocean Exploration and S Ocean Exploration and 
Research  ProgramResearch  Program

Four Major ObjectivesFour Major Objectives



1.   Map the Physical and Dynamic 1.   Map the Physical and Dynamic 
Aspects of Ocean RegionsAspects of Ocean Regions



2. Understand Ocean Dynamics 2. Understand Ocean Dynamics 
at New Scalesat New Scales



3. Develop New Sensors and 3. Develop New Sensors and 
ToolsTools



4. Reach Out in New Ways4. Reach Out in New Ways

…to stakeholders 
to improve the 
literacy of 
learners of all 
ages with 
respect to ocean 
issues.



What is Ocean Literacy?What is Ocean Literacy?

Ocean Literacy is an understanding of the ocean’s influence on 
you and your influence on the ocean.

An ocean-literate person:

• Understands the Essential Principles and 
Fundamental Concepts about the ocean;

• Can communicate about the ocean in a 
meaningful way; and 

• Is able to make informed and responsible 
decisions regarding the ocean and its 
resources.



Why is Ocean Literacy Why is Ocean Literacy 
Important?Important?

• The ocean is the most dominant feature 
of the earth

• Oceans had not been included in 
schools’ curricula

• It helps educators by identifying the 
major themes of ocean science that are 
needed for a person to be “ocean literate.”



7 Essential Principles of 7 Essential Principles of 
Ocean LiteracyOcean Literacy

1. Earth has one big ocean with many features.
2. The ocean and life in the ocean shape the 
features of Earth. 
3. The ocean is a major influence on weather and 
climate.
4. The ocean makes Earth habitable. 
5. The ocean supports a great diversity of life and 
ecosystems.
6. The ocean and humans are inextricably 
interconnected.
7. The ocean is largely unexplored.



NOAA Lesson:  Fishy DeepNOAA Lesson:  Fishy Deep --Sea Designs!Sea Designs!



Coloration of Animals as a Function of DepthColoration of Animals as a Function of Depth



Bioluminescent OrganismsBioluminescent Organisms
What are the benefits?What are the benefits?



Bioluminescence Bioluminescence 

Demonstration!Demonstration!



Light Zones in the OceanLight Zones in the Ocean

PHOTIC or EPIPELAGIC ZONE – 200 m.

Plants thrive, food relatively abundant

TWILIGHT or MESOPELAGIC  ZONE – 1000 m

Dim light can’t support plants, reduced food (20% o f photic 
zone production), temps. 23 >> 4 degree C . (thermo cline)

APHOTIC or BATHYPELAGIC ZONE

below 1000 m Perpetual darkness, only 5% of photic 
zone food production, 4 degree C. temp



Characteristics of Characteristics of 
MesopelagicMesopelagic Zone FishesZone Fishes

• Photophores on ventral surfaces (countershading)
• Small in size (food is scarce)
• Large mouths relative to body size
• Unhingeable jaws to swallow large prey
• Large teeth
• Many are black or red color (invisible)
• Large eyes (capture available light)
• Vertical migrators (swim up to photic zone at night)

-Black or silver
-Well-developed swim bladders/muscles/bones

• Non-migrators – remain in twilight zone
-No swim bladder/weak bones/flabby muscles



Shining TubeshoulderShining Tubeshoulder

This shiny, black fish has photophores on its belly and 
a strange tube on each shoulder. These tubes can 

release a glowing slime. The slime’s glow may distract 
predatory fishes while the tubeshoulder escapes into 

the darkness.  Grows to 13 inches long.   



Lantern FishLantern Fish



Characteristics of Bathypelagic Characteristics of Bathypelagic 
Zone FishesZone Fishes

• Single largest habitat on earth!
• Fewer photophores
• Photophores located on heads and sides
• Eyes often absent or reduced
• Fish sluggish or usually immobile
• Flabby muscles, weak skeletons
• Almost all lack swim bladder
• Huge mouths
• Small size
• Black in color



Spits 
bioluminescent 
substance to 
blind or distract a 
predator

Deep sea Deep sea 
shrimpshrimp



Gulper EelGulper Eel



Blackdevil angler fishBlackdevil angler fish

Luminescent lure 
attracts prey & 
potential mates



Bioluminescent 
"flashlight”

helps it see in the dark

DeepDeep--sea fishsea fish
Photostomias guerneiPhotostomias guernei





NOAA Lesson
What’s Bright Red and Invisible?



Threadnose Bass Threadnose Bass –– NW Gulf of NW Gulf of 
MexicoMexico



Brisingid Sea StarBrisingid Sea Star



ForcepiaForcepia SpongeSponge
with lasonolides with lasonolides –– cancer cancer 

treatmenttreatment



Spiny OysterSpiny Oyster



DeepDeep--sea Spider Crabsea Spider Crab



Spanish Flag Spanish Flag 
North Carolina Continental ShelfNorth Carolina Continental Shelf



Tiger RockfishTiger Rockfish



Porcelain CrabPorcelain Crab



HydromedusaHydromedusa
Atolla tenellaAtolla tenella



Color SpectrumColor Spectrum

LOW ENERGY >>>> HIGH ENERGY
700 nm 400 nm



Light penetration in open ocean

Depth in 
meters

50

100

200

150



• Takes students on real expeditions and is written by real 
scientists 

• Easy to read for middle and high school students  

• Real time for current expeditions, but archives all past 
work 

• With the CD’s, you don’t need internet access

www.oceanexplorer.noaa.govwww.oceanexplorer.noaa.gov

NOAA Web siteNOAA Web site


