

















The 83-meter (274-foot) research vessel
Atlantis is the platform from which Alvin oper-
ates. Atlantis can carry up to 60 people, includ-
ing crew, scientists, and technicians. The ship

OVs (remotely

Alvin is owned by the U.
and operated as a national oceano-
graphic facility by the Woods Hole
Oceanographic Institution in Woods
Hole, Massachusetts. The sub was
christened in 1964. The Deep
Submergence Group at Woods Hole
named Alvin. It was both a contrac-
tion of their colleague Allyn Vine’s
name (he worked tirelessly to make
the submersible a reality) and
a reference to the popular
cartoon chipmunk.

How big is Alvin?

The sub (its official title is
“Deep Submergence Vehicle”) is
about 23 feet long and 12 feet
high. The 6.5-foot-diameter sphere
in which the scientists work is

made of titanium.
4 The submersible Alvin is equipped

with clawed arms called manipulators
that are used by the pilot to collect scien-
tific specimens and samples and place
them in the sub’s collecting basket.

Alvin’s pilot navigates the sub-

mersible along the seafloor. It's

very cramped inside the sub, which

typically carries two scientific observers

in addition to the pilot. The scientists sit with
their legs alongside each other while the pilot

What equipment does
Alvin have?

Its tools include sonar, a

sits on a tiny padded bench. A typical dive lasts eight hours.

FREQUENTLY ASKED QUESTIONS ABOUT ALVIN

Julie Smith, a
Ph.D. student at
the University of
Delaware College
of Marine and
Earth Studies,
answers your
questions about
working in the sub.  Julie Smith

Q. What’s it feel like when
you’re descending?

A. You actually sense very little
motion inside the sub, except
when you’re bobbing on the
surface. Mostly, you can tell
you're descending by the
color of the water outside
your porthole. It gets dark
pretty quickly — within
about 10 minutes.

Q. How long does it take to
get to the ocean bottom?
About one to two hours, depend-
ing on how deep you’re going.

A

You usually work for four hours
or so on the bottom before
ascending. A typical dive
generally lasts eight hours.

Q. Do you have to wear any-
thing special in the sub?
It gets very cold in the sub.
The temperature of the water
is just above freezing, so you
have to bring a few layers of
wool or cotton clothing, includ-
ing extra pairs of socks. You
cannot wear shoes, jewelry,
or any synthetic material (like
nylon or Lycra) in the sub.
Shoes would just get in the
way. Jewelry might scratch
Alvin's window. Synthetic
clothes are not permitted for
fire safety reasons.
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Q. How much room do you
have in the sub?

A. It's very cramped. There’s
enough room for two scientists

Q

A

to sit with their legs alongside
each other, and the pilot to
crouch on a tiny padded
bench. If you want to stretch
out, it is possible for one
(short) person to stand up
with their head in the hatch.
You also spend a lot of time

laying on your side or stomach,

looking out your porthole,
operating your equipment and
conducting experiments.

What do you have for
lunch in Alvin?

There’s a traditional lunch
served to the scientists and
crew on a dive: one peanut
butter and jelly sandwich, one
“mystery meat” sandwich, a

candy bar, and a piece of fruit.

Since you're generally very
busy and lose track of time
while you’re working, you tend
to eat when you're in transit
between sites!

computer/data display/recording sys-
tem, video cameras, a telephone, a
magnetometer, and more. Alvin has
two long, clawed arms called manipu-
lators that are used to collect scientif-
ic specimens and place them in

the sub’s collecting basket.

Length: 23.3 feet

Beam: 8.5 feet

Height: 12 feet

Draft: 7.5 feet

Gross Weight: 35,200 pounds
Operating Depth: 14,764 feet
Cruising Speed: 0.5 knot
Maximum Speed: 2 knots
Max. Cruising Range: 3 miles
Payload: 1,500 pounds

Normal Dive Duration:
6 —10 hours

Life Support: 216 man-hours
(72 hours x 3 persons)

Complement: 1 pilot, 2 observers

Students, can you convert the measurements on this page into metric units?



DIVE DEEPER!

This eight-page resource guide is designed to

The following list of suggested classroom activities and resources s
may help expand your deep-sea learning experience. Use it as a starting

point to your own voyage of discovery!

GEOLOGY

Word Definition

A B

Here are some
terms to define:

Mid-Ocean Ridge
plate tectonics

continental shelf
continental slope
deep ocean basin seafloor spreading
hydrothermal vent subduction
mantle “Ring of Fire”

Math Activities

Let’s test your knowledge of the metric
system. Convert the British units of meas-
ure in the “How Deep Is the Ocean?” article
in the Geology section to metric units.

Can you calculate what the atmospheric
pressure is at the Earth’s deepest known
point, at the bottom of the Mariana Trench?

Extra-Credit Essay Topics
Why are hydrothermal vents important?

How does Old Faithful geyser work?
Compare it to a hydrothermal vent.

BIOLOGY

Word Definition

Here are some
terms to define:

Archaea photosynthesis
biocomplexity sulfur
chemosynthesis symbiosis
genomics tubeworm
microbe virus

introduction to the deep sea and hydrothermal vents. Additiona
information including photos, video clips, journals, and other
news from the Extreme 2008 expedition can be found on our
Web site: www.expeditions.udel.edu/extreme08.

Go Fish!

Many deep-sea fish look monstrous! Your
mission is to find pictures and descriptions
of at least five different deep-sea fish. What
special adaptations do these fish have for
living in their demanding environment?

Extra-Credit Essay Topics

Compare and contrast photosynthesis and
chemosynthesis.

The HMS Challenger expedition covered
nearly 70,000 miles at sea and discovered
many new marine organisms. Tell us about the
expedition and some of its key findings.

TECHNOLOGY

Word Definition

Here are some terms
to define:

bathyscaphe ROV
bathysphere scuba

fiber optics sonar

HMS Challenger  submersible
“Jim suit” Trieste

Design a Submersible

A new Alvin is now under construction. If
you could design a submersible, what would
it look like and what special capabilities
would it have? Sketch it!

Extra-Credit Essay Topics
Jason is used in deep-sea research.
Do some research and tell us all about it.
What other scientific tools are revolutioniz-
ing our study of the ocean?
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To learn more about the Extreme 2008 program and expeditions to other locales around
the world involving University of Delaware scientists, dive in to www.expeditions.udel.edu.

For more information about the University of Delaware’s ocean-related courses and
degree programs, research, public events, and educational materials, please visit the
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Visit us at www.expeditions.udel.edu/extreme08 =)

University of Delaware College of
Marine and Earth Studies and the
Delaware Sea Grant College Program
online at www.ocean.udel.edu/.
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RESOURCES

Many excellent resources were used to
develop this guide and may help you in
your search for more information.

Web Sites

The Bridge — Sea Grant Ocean
Sciences Education Center
www.vims.edu/bridge

Jones & Bartlett Publishers — Invitation
to Oceanography by Paul Pinet
www.jbpub.com/oceanlink/4e/

“Deep Sea Vents: Science at the Extreme”
www.nationalgeographic.com/
ngm/0010/feature6

“Neptune’s Web: Get the Facts
on Oceanography”
www.navmetoccom.navy.mil/
educate/neptune/neptune.htm

NOAA Ocean Exlorer
oceanexplorer.noaa.gov

Nova Online — “Into the Abyss”
www.pbs.org/wgbh/nova/abyss

Smithsonian Institution’s “Ocean Planet*
seawifs.gsfc.nasa.gov/ocean_planet.html

Smithsonian’s Sant Ocean Hall
ocean.si.edu/ocean_hall/

U.S. Geological Survey — This Dynamic
Earth: The Story of Plate Tectonics
by W. J. Kious and Robert Tilling
DUDS.USgS.gov/publications/text/
Advnamic html

U.S. Naval Historical Center
www.history.navy.mil/index.htm/

Woods Hole Oceanographic Institution
“Dive and Discover” Expeditions
www.divediscover.whoi.edu

Books & Magazines

Greene, Thomas F. 1998. Marine
Science. New York: Amsco Publications.

Lemonick, Michael D. “The Last Frontier.”
Time, Aug. 14, 1995, 52 —60.
www.time.com/time/magazine/article/
0,9171,983295,00.html

Nouvian, Claire. 2007. The Deep: The
Extraordinary Creatures of the Abyss.
University of Chicago Press.

Thomson, C. Wyville. 1877. The Voyage
of the ‘Challenger.’ Macmillan & Co.
Presented online by NOAA in 2007.
celebrating200years.noaa.gov/rarebooks’
challenger/welcome.htm!

Van Dover, Cindy Lee. 2000. The Ecology
of Deep-Sea Hydrothermal Vents.
Princeton University Press.
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