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General
The Web links below are provided for informational purposes only. Links outside of Ocean Explorer have been 
checked at the time of this page’s publication, but the linking sites may become outdated or non-operational 
over time. All links were checked on November 6, 2014.

Goodwin, M. 2006. Discover Your World with NOAA: An Activity Book [Internet]. NOAA [cited November 16, 2010]. 
Available from: http://celebrating200years.noaa.gov/edufun/book/welcome.html#book. – A free printable 
book for home or school introduced in 2004 to celebrate the 200th anniversary of NOAA; nearly 200 pages of 
activities focusing on the exploration, understanding, and protection of Earth as a whole system

Gopnik, A., A.N. Meltzoff, and P.K. Kuhl. 2001. The Scientist in the Crib. What Early Learning Tells Us About the 
Mind. Harper Collins, 279 pp.

International Technology Education Association. 2007. Standards for Technological Literacy: Content for the Study of 
Technology. Reston, VA. 260 pp.

National Research Council. A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core 
Ideas. Washington, DC: The National Academies Press, 2012

Next Generation Science Standards, National Academies Press 2013. http://www.nap.edu/NGSS/

NOAA Office of Ocean Exploration and Research [cited January 24, 2011]. Okeanos Explorer America’s Ship For Ocean 
Exploration [Internet]. Available from: http://oceanexplorer.noaa.gov/okeanos/about.html; NOAA Fact Sheet 
about Okeanos Explorer

NOAA Office of Ocean Exploration and Research [cited November 16, 2010]. Ocean Explorer Web site. Web site of 
NOAA’s Ocean Explorer Program. Available from: http://oceanexplorer.noaa.gov

NOAA Office of Ocean Exploration and Research [cited January 4, 2011]. Okeanos Explorer Education Materials 
Collection [Internet].  Available from: http://oceanexplorer.noaa.gov/okeanos/edu/welcome.html

The President’s Panel on Ocean Exploration. 2000. Discovering Earth’s Final Frontier: A U.S. Strategy for Ocean 
Exploration. 61p. Available from: http://oceanpanel.nos.noaa.gov

Introduction
Connors, M. A. Exploring Fractals [Internet]. Department of Mathematics and Statistics, University of Massachusetts 

Amherst [cited January 4, 2011]. Available from http://www.math.umass.edu/~mconnors/fractal/fractal.
html

Frame, M., B. Mandelbrot, and N. Neger. Fractal Geometry [Internet]. Yale University [cited January 4, 2011]. Available 
from http://classes.yale.edu/fractals/ – a collection of Web pages “to support a first course in fractal geometry 
for students without especially strong mathematical preparation, or any particular interest in science;” 
includes Laboratory Exercises, Lesson Plans, and Software

Halley, J. M., S. Hartley, A. S. Kallimanis, W. E. Kunin, J. J. Lennon, and S. P. Sgardelis. 2004. Uses and abuses of fractal 
methodology in ecology. Ecology Letters 7: 254–271. http://www.uvm.edu/~pdodds/teaching/courses/2009-
08UVM-300/docs/others/2004/halley2004.pdf

Lanius, C. Fractals - A Fractals Unit for Elementary and Middle School Students [Internet]. Rice University [cited 
January 4, 2011]. Available from http://math.rice.edu/~lanius/frac/ 

http://celebrating200years.noaa.gov/edufun/book/welcome.html#book
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http://www.math.umass.edu/~mconnors/fractal/fractal.html
http://classes.yale.edu/fractals/
http://www.uvm.edu/~pdodds/teaching/courses/2009-08UVM-300/docs/others/2004/halley2004.pdf
http://www.uvm.edu/~pdodds/teaching/courses/2009-08UVM-300/docs/others/2004/halley2004.pdf
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Mandelbrot, B. 1977. The Fractal Geometry of Nature. W. H. Freeman and Company. New York

Report of the Scientific Results of the Voyage of the HMS Challenger During the Years 1873-76 [cited December 30, 
2010]. Available from http://www.19thcenturyscience.org/HMSC/HMSC-INDEX/index-linked.htm

Scripps Institution of Oceanography [cited Dec 30, 2010]. Web site based on the “History of Oceanography:  HMS 
Challenger” exhibit at the Birch Aquarium [Internet].  Available from http://www.aquarium.ucsd.edu/
Education/Learning_Resources/Challenger/introduction.php

Sea Perch Program [Internet]. Massachusetts Institute of Technology Sea Grant Program. [cited January 12, 2011]. 
Available from http://seaperch.mit.edu/ – Includes detailed instructions for building a simple remotely 
operated underwater vehicle; based on designs from “Build Your Own Under Water Robot and Other Wet 
Projects” by Harry Bohm and Vickie Jensen 

Wiens, J. A. 1989. Spatial Scaling in Ecology. Functional Ecology 3(4): 385-397; available online at http://www.
jstor.org/pss/2389612 [cited January 4, 2011]

Telepresence
 American Radio Relay League. [cited January 7, 2011]. ARRL Education and Technology Program Curriculum 

Guide [Internet]. Available from http://www.arrl.org/curriculum-guide

American Radio Relay League. [cited January 7, 2011]. Radio Lab Handbook [Internet].  Available from http://
www.arrl.org/radio-lab-handbook

Briggs, C. and A. Maverick, 1858. The Story of the Telegraph and a History of the Great Atlantic Cable. Rudd and 
Carleton. New York. 255 pp. Available from Google Books, http://books.google.com/.

DeVito, J. A. 2007. Essentials of Human Communication (6th Edition). Allyn & Bacon. Boston. 388 pp.

Elliott, K. and D. Butterfield 2010. Executing Telepresence: The Seattle ECC Comes Online! [Internet]. NOAA 
Ocean Explorer [cited January 10, 2011]. Available from: http://oceanexplorer.noaa.gov/okeanos/
explorations/10index/logs/june29/june29.html

NOAA Office of Ocean Exploration and Research, NOAA [cited January 7, 2011]. Web site for the INDEX-SATAL 2010 
Expedition [Internet]. Available from http://oceanexplorer.noaa.gov/okeanos/explorations/10index/
welcome.html – includes links to lesson plans, career connections, and other resources

Peters, C. 2010. A Day in the Life of an Explorer [Internet]. NOAA Ocean Explorer [cited January 10, 2011]. 
Available from: http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/july29/july29.html

Pinner, W. and K. Elliott. 2010. Implementing Telepresence: Technology Knows No Bounds [Internet]. NOAA 
Ocean Explorer [cited January 10, 2011]. Available from: http://oceanexplorer.noaa.gov/okeanos/
explorations/10index/logs/july09/july09.html

Prof. Bunsen Science [cited January 10, 2011]. Light Modulation [Internet]. Available from: http://www.profbunsen.
com.au/files/lightmodulation.pdf

Purwoadi, M. A. 2010. Introducing the Jakarta ECC [Internet]. NOAA Ocean Explorer [cited January 10, 2011]. 
Available from: http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/june25/june25.
html

Rathjen, D. and P. Doherty. Modulated LED [Internet]. Exploratorium® [cited January 10, 2011]. Available from: 
www.exploratorium.edu/square_wheels/modulated_led.pdf – Part of the “Square Wheels ...and Other 
Easy-To-Build, Hands-On Science Activities” collection (http://www.exploratorium.edu/square_wheels/
index.html)

Satellite Radio Frequencies [Internet]. [cited January 14, 2011]. Available from http://www.zarya.info/
Frequencies/FrequenciesISS.php; Web site listing frequencies of radio transmissions from the International 
Space Station

http://www.19thcenturyscience.org/HMSC/HMSC-INDEX/index-linked.htm
http://www.aquarium.ucsd.edu/Education/Learning_Resources/Challenger/introduction.php
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The Radio Amateur Satellite Corporation [Internet]. [cited January 14, 2011].  Documents for New Satellite Users. 
Available from http://www.amsat.org/amsat-new/information/faqs; collection of articles introducing 
amateur satellites and related topics from AMSAT.org

Multibeam Sonar
Doucet M., C. Ware, R. Arsenault, T. Weber, M. Malik, L. Mayer, and L. Gee. Advanced Mid-Water Tools for 4D Marine 

Data Fusion and Analysis. Paper presented at OCEANS 2009, Biloxi, Mississippi, October 26-29, 2009; 
available online at http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5422282&url=http%3A%2
F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D5422282

Gardner, J. V., M. A. Malik, and S. Walker 2009. Plume 1400 Meters High Discovered at the Seafloor off the Northern 
California Margin. EOS Transactions, American Geophysical Union, 90(32): 275 - 275 

L-3 Communications SeaBeam Instruments [cited January 24, 2011].Multibeam Sonar Theory of Operation 
[Internet].  Available from: http://www.ldeo.columbia.edu/res/pi/MB-System/sonarfunction/
SeaBeamMultibeamTheoryOperation.pdf

Lobecker, M. and E. Stuart. 2010. State of the Art Seafloor Survey [Internet]. NOAA Ocean Explorer [cited January 
10, 2011]. Available from: http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/july31/
july31.html

Malik, M. E. Lobecker, E. Stuart, C. Peters, and N. Verplanck. 2010 NOAA Ship Okeanos Explorer Maps Kawio Barat 
[Internet]. NOAA Ocean Explorer [cited January 10, 2011]. Available from: http://oceanexplorer.noaa.gov/
okeanos/explorations/10index/logs/june26/june26.html

NOAA Office of Ocean Exploration and Research [Internet]. NOAA Ocean Explorer [cited January 17, 2011]. Sonar. 
Available from: http://www.oceanexplorer.noaa.gov/technology/tools/sonar/sonar.html 

NOAA Office of Ocean Exploration and Research [cited January 14, 2011]. 2002. Magic Mountain Virtual site 
[Internet]. Available from: http://oceanexplorer.noaa.gov/explorations/02fire/logs/magicmountain/
welcome.html; Links to virtual fly-throughs and panoramas of the Magic Mountain hydrothermal vent site 
on Explorer Ridge in the NE Pacific Ocean, where two tectonic plates are spreading apart and there is active 
eruption of submarine volcanoes

Peters, C. 2010. Minding the Multibeam at Midnight [Internet]. NOAA Ocean Explorer [cited January 10, 2011]. 
Available from: http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/aug05/aug05.html

University of New Hampshire [cited January 14, 2011]. [Internet]. Available from: http://oceanexplorer.noaa.gov/
okeanos/media/movies/ex_podcast_video.html; Video simulations of Okeanos Explorer discovering a 
midwater plume on May 17, 2009 using multibeam sonar; video formats are provided for PC users and 
Macintosh users

Water Column Investigations
German, C., D. Yoerger, M. Jakuba, T. Shank, C. Langmuir, and K. Nakamura. 2008. Hydrothermal exploration with 

the Autonomous Benthic Explorer. Deep-Sea Research I 55:203-219

NOAA Pacific Marine Environmental Laboratory [cited January 4, 2011]. [Internet]. CTD and Tow Methods  
Available from: http://www.pmel.noaa.gov/vents/PlumeStudies/WhatIsACTD/CTDMethods.html

Yoerger, D., A. Bradley, M. Jakuba, M. Tivey, C. German, T. Shank, and R. Embley. 2007. Mid-ocean ridge exploration 
with an autonomous underwater vehicle. Oceanography 20(4):52-61; available online at http://www.tos.
org/oceanography/archive/20-4_yoerger.pdf

http://www.amsat.org/amsat-new/information/faqs
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5422282&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D5422282
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5422282&url=http%3A%2F%2Fieeexplore.ieee.org%2Fxpls%2Fabs_all.jsp%3Farnumber%3D5422282
http://www.ldeo.columbia.edu/res/pi/MB-System/sonarfunction/SeaBeamMultibeamTheoryOperation.pdf
http://www.ldeo.columbia.edu/res/pi/MB-System/sonarfunction/SeaBeamMultibeamTheoryOperation.pdf
http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/july31/july31.html
http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/july31/july31.html
http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/june26/june26.html
http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/june26/june26.html
http://www.oceanexplorer.noaa.gov/technology/tools/sonar/sonar.html
http://oceanexplorer.noaa.gov/explorations/02fire/logs/magicmountain/welcome.html
http://oceanexplorer.noaa.gov/explorations/02fire/logs/magicmountain/welcome.html
http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/aug05/aug05.html
http://oceanexplorer.noaa.gov/okeanos/media/movies/ex_podcast_video.html
http://oceanexplorer.noaa.gov/okeanos/media/movies/ex_podcast_video.html
http://www.pmel.noaa.gov/vents/PlumeStudies/WhatIsACTD/CTDMethods.html
http://www.tos.org/oceanography/archive/20-4_yoerger.pdf
http://www.tos.org/oceanography/archive/20-4_yoerger.pdf
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Underwater Robots
Bohm, H. and V. Jensen. 1998. Build Your Own Programmable Lego Submersible: Project: Sea Angel AUV 

(Autonomous Underwater Vehicle). Westcoast Words. 39 pp.

Bohm, H. 1997. Build Your Own Underwater Robot and Other Wet Projects. Westcoast Words. 148 pp.

Pinner, W. 2010. Bulk Geo-Tagging of Images Using SCS Timestamped NMEA GGA, HDT and ROV Data [Internet]. 
OceanDataRat.org. [cited February 2, 2011]. Available from http://www.oceandatarat.org/?p=124

Sea Perch Program [Internet]. Massachusetts Institute of Technology Sea Grant Program. [cited January 12, 2011]. 
Available from http://seaperch.mit.edu/ – Includes detailed instructions for building a simple remotely 
operated underwater vehicle; based on designs from “Build Your Own Under Water Robot and Other Wet 
Projects” by Harry Bohm and Vickie Jensen

Key Images and Video Links
Telepresence
Images:
Control room aboard the NOAA Ship Okeanos Explorer. 
 http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/aug03/media/ex_utc.html

The Inner Space Center (ISC) at the University of Rhode Island. 
 http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/logs/aug7/media/isc_video.html

The science team at the University of Rhode Island’s Exploration Command Center (ECC) participate in the Mid-
Cayman Rise 2011 Expedition. 

 http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/logs/hires/7_ecc_hires.jpg 

A doctoral student with the MIT-WHOI joint program, based at the Seattle ECC during the INDEX-SATAL 2010 
Expedition. 

 http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/hires/ellie_seattle_hires.jpg 

The team aboard the Okeanos Explorer communicates with participants at Exploration Command Centers on 
shore during the Mid-Cayman Rise 2011 Expedition. 

 http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/logs/dailyupdates/media/aug9_
update_1.html 

Video:
A series of live webcasts with San Francisco’s Exploratorium® from the NOAA Ship Okeanos Explorer during her 

maiden voyage to Indonesia in 2010. These webcasts are archived on the explo.tv site.
 http://www.exploratorium.edu/tv/index.php?project=94&program=1095 

Video footage captured by the Little Hercules remotely operated vehicle (ROV) and camera platform during the 
April 26 ROV dive from NOAA Ship Okeanos Explorer during the Gulf of Mexico 2012 Expedition. The dive 
was conducted at site 15577 – a recently mapped but never-before seen shipwreck in the western Gulf of 
Mexico. 

 http://oceanexplorer.noaa.gov//okeanos/explorations/ex1202/logs/dailyupdates/media/movies/
highlights0426_video.html

Multibeam Sonar Mapping
Images:
A Senior Survey Technician makes an entry in the mapping watch log book during the INDEX-SATAL 2010 

Expedition.
 http://oceanexplorer.noaa.gov/okeanos/explorations/10index/logs/hires/mapper_hires.jpg

Slideshow of 3D bathymetric images from the Submarine Ring of Fire 2012: Northeast Lau Basin Expedition.
 http://oceanexplorer.noaa.gov/explorations/12fire/background/laubasin/media/slideshow/flash_

slideshow.html
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http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/logs/hires/7_ecc_hires.jpg
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http://oceanexplorer.noaa.gov/explorations/12fire/background/laubasin/media/slideshow/flash_slideshow.html


169

The NOAA Ship Okeanos Explorer Education Materials Collection
oceanexplorer.noaa.gov

Volume 2: How Do We Explore? 
Resources

Flat-topped Bear Seamount off the coast of Massachusetts rises approximately 2000 meters from the surrounding 
ocean floor to a depth of 1100 meters from the Mountains in the Sea 2003 Expedtiion.

 http://oceanexplorer.noaa.gov/explorations/03mountains/logs/summary/media/seamounts.html 

Videos:
Mendocino Ridge gas plume discovery off the California coast.
 http://oceanexplorer.noaa.gov/okeanos/media/movies/ex_podcast_video.html 

Magic Mountain Chimney Fields in the Northeast Pacific Ocean - an interactive map which links to computer 
animations of the seafloor. 

 http://oceanexplorer.noaa.gov/explorations/02fire/logs/magicmountain/welcome.html 

3D fly-throughs of volcanoes during the Submarine Ring of Fire 2012: Northeast Lau Basin Expedition.
 http://oceanexplorer.noaa.gov/explorations/12fire/background/laubasin/laubasin.html 

3D fly throughs of the volcanoes mapped on the New Zealand American Submarine Ring of Fire 2005 Expedition. 
http://oceanexplorer.noaa.gov/explorations/05fire/background/kermadecarc/kermadecarc.html 

Water Column Investigations
Images:
A scientist extracts water from one of the sample bottles in the CTD rosette during the Submarine Ring of Fire 2012: 

Northeast Lau Basin Expedition.
 http://oceanexplorer.noaa.gov/explorations/12fire/logs/sept20/media/scientistctd.html 

Illustration of a CTD “tow-yo”.
 http://oceanexplorer.noaa.gov/okeanos/explorations/ex1103/logs/hires/tow_yo_diagram_hires.jpg 

Scientists examine multibeam and CTD data in preparation for a dive during the Submarine Ring of Fire 2012: 
Northeast Lau Basin Expedition.

 http://oceanexplorer.noaa.gov/explorations/12fire/logs/sept20/media/scientistslab.html 

CTD data from a “tow-yo” in the Western Pacific.
 http://oceanexplorer.noaa.gov/explorations/12fire/background/plumes/media/ctd_results.html 

Underwater Robots
Images:
The ROV Little Hercules aboard the Okeanos Explorer.
 http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/background/hires/plan_little_herc_

hires.jpg

The ROV sled Seirios being deployed from the Okeanos Explorer.
 http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/background/plan/media/plan_seirios_

launching.html

The Quest 4000 remotely operated vehicle during the Submarine Ring of Fire 2012: Northeast Lau Basin 
Expedition.

 http://oceanexplorer.noaa.gov/explorations/12fire/logs/sept19/media/quest4000.html

The Quest 4000 remotely operated vehicle collecting geological samples with the manipulator claw during the 
Submarine Ring of Fire 2012: Northeast Lau Basin Expedition.

 http://oceanexplorer.noaa.gov/explorations/12fire/logs/sept19/media/claw.html 

The Autonomous Benthic Explorer (ABE), a free-swimming robot. 
 http://oceanexplorer.noaa.gov/explorations/10chile/background/exploration/media/exploration1.

html

NOAA Ocean Explorer Web page on submersible technology; includes many images of underwater vehicles.
 http://oceanexplorer.noaa.gov/technology/subs/subs.html 

http://oceanexplorer.noaa.gov/explorations/03mountains/logs/summary/media/seamounts.html
http://oceanexplorer.noaa.gov/okeanos/media/movies/ex_podcast_video.html
http://oceanexplorer.noaa.gov/explorations/12fire/background/laubasin/laubasin.html
http://oceanexplorer.noaa.gov/explorations/05fire/background/kermadecarc/kermadecarc.html
http://oceanexplorer.noaa.gov/explorations/12fire/logs/sept20/media/scientistctd.html
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http://oceanexplorer.noaa.gov/explorations/12fire/logs/sept20/media/scientistslab.html
http://oceanexplorer.noaa.gov/explorations/12fire/background/plumes/media/ctd_results.html
http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/background/hires/plan_little_herc_hires.jpg
http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/background/hires/plan_little_herc_hires.jpg
http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/background/plan/media/plan_seirios_launching.html
http://oceanexplorer.noaa.gov/okeanos/explorations/ex1104/background/plan/media/plan_seirios_launching.html
http://oceanexplorer.noaa.gov/explorations/12fire/logs/sept19/media/quest4000.html
http://oceanexplorer.noaa.gov/explorations/12fire/logs/sept19/media/claw.html
http://oceanexplorer.noaa.gov/explorations/10chile/background/exploration/media/exploration1.html
http://oceanexplorer.noaa.gov/explorations/10chile/background/exploration/media/exploration1.html
http://oceanexplorer.noaa.gov/technology/subs/subs.html
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Video:
Geologists and biologists explore the sea floor during the March 23 ROV dive from the NOAA Ship Okeanos 

Explorer during the Gulf of Mexico 2012 Expedition.
 http://oceanexplorer.noaa.gov/okeanos/explorations/ex1202/logs/mar23/media/movies/

highlights0323_wm640.wmv 

A gas capture device is assembled and installed on the Little Hercules ROV, then deployed by the team on the 
Okeanos Explorer during the Gulf of Mexico 2012 Expedition.

 http://oceanexplorer.noaa.gov/okeanos/explorations/ex1202/logs/apr18/media/movies/
highlights0415_video.html

http://oceanexplorer.noaa.gov/okeanos/explorations/ex1202/logs/mar23/media/movies/highlights0323_wm640.wmv
http://oceanexplorer.noaa.gov/okeanos/explorations/ex1202/logs/mar23/media/movies/highlights0323_wm640.wmv
http://oceanexplorer.noaa.gov/okeanos/explorations/ex1202/logs/apr18/media/movies/highlights0415_video.html
http://oceanexplorer.noaa.gov/okeanos/explorations/ex1202/logs/apr18/media/movies/highlights0415_video.html

