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‘Woods Hole, MA 02543

The enclosed educational
materials have been developed
and collected for your use by
the staff of the following
offices of the Woods Hole

Oceanographic Institution:

* Development Office

* Education Ofﬁ;e

* Information Office

* MBL/ WHOI Library

¢ Sea Grant Office

"The oceans are continuing
Srontiers of exciting
discoveries that offer excellent
examples of teaching the
principles of science and
engineering."”

—John W, Farrington, Ph.D.
Associate Director for

Education and Dean of Graduate
Studies, Senior Scientist, WHOI

Thank you for contacting the Woods Hole Oceanographic
Institution (WHOI). WHOI is a private, non-profit research facility
dedicated to expanding the frontiers of knowledge about the marine
world. Most of the funding at our Institution supports our mission of

research and higher education.

WHOI is committed to the education of marine scientists at the
graduate and post-graduate levels (see enclosed brochure from the
WHOI Education Office). In addition, as resources permit, the
Institution's Education, Information, and Sea Grant offices, as well as
the joint Marine Biological Laboratory/WHOI Library, prepare
outreach and curriculum materials for elementary, secondary, and

continuing adult education.

The enclosed materials are being sent to you free of charge.
Additional copies of some of the materials and resources listed herein

are available for a modest fee (see inside for details).

In order to help us continue to meet your information needs,
please take a moment to fill out the few, brief questions on the enclosed

postage-paid evaluation postcard and drop it in the mail.

When you are finished with the enclosed materials, please
recycle them by passing them along to a fellow teacher, guidance

counselor, or the library at your school or organization. Thank you.

You may also want to check out WHOI's Home Page on the
Internet's World Wide Web (WWW). Our address is:
hitp:/, /www.whoi.edu. The WWW is an excellent source for

educational materials and information.
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Below: Susan
Humphris
prepares for
an Alvin dive.

Above right: In the summer before the
JOIDES Resolution’s cruise, Humphris and her
colleagues made detailed studies of the TAG
area to guide the drilling project. The Argo
Il imaging sled was towed to within a few
yards of the mound'’s surface, and returned
still and video images to the ship via a fiber
optic cable. Thousands of Argo II's images
were combined to make a

photomosaic of the mound.

ODP’s science operator. Though she
had participated in previous drilling
vovages, Humphris now realized for
the first time the enormous round-
the-clock effort involved in moving
the project forward, how inordinately
complicated it is, for instance, just to
keep the ship over the drilling area.

“We were trying to position all of
our drilling sites on a piece of seafloor
200 meters across while avoiding all
the instruments down there,” says
Humphris. “The ship is 143 meters
long, so by walking from one end to
another, you were essentially walking
that piece of seafloor.” The ship had
to maneuver constantly, holding itself
steady with its twelve computer-con-
trolled thrusters and an internal 400-
ton mechanism that keeps the drill
string stable relative to the seafloor.

For Humphris, learning such mech-
anical intricacies meant mastering the
drillers’ lingo, one rife with oil-rig
acronyms. “They would say, ‘Should
we use an MDCB?' or ‘Are we going to
RCB or use such and such a bit?'” says
Humphris. “And you're sitting there
saying, ‘First of all, what is a bit?"”

Jay Miller, ODP staff scientist, says
many drilling tools are named after ani-
mals. “That’s standard, oil field stuff,”
he says. The doghouse, for instance, is

where the head driller stands, and a

“Go Devil” and a “Rabbit” are tools that
travel down the hole

lhere are also the operational

reports to decipher. “They're all in

shorthand,” says Humphris. ““POOH

at 3 p.m.," for example, means ‘pull

out of hole at 3 p.m.’

To everyone's relief, the tension and
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You never know
what you'll run into on

L a dive in the deep, dark
sea. You just might

4 see two-inch wide

“Dumbo” (an octopus
whaose scientific name
is Opisthoteuthis
agassizii) flutter by,
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MARGARET SULANOWSKA / WHOI

SEEING IS
BELIEVING:
Deep

Sea Dives
Reveal
Underwater
Mysteries

Submersibles have
introduced hundreds of
people to the mysteries of
the deep sea. Ocean Explorer
asked two scientists to
describe the impact of
submersibles on their work.

THE BIG PICTURE

On her first dive in Alvin in 1986,
WHOI geochemist Susan Humphris
felt like an astronaut travelling to the
moon. All the time she had spent
beforehand wondering what the deep
sea would look like could never have
prepared her for what she saw: the
utter darkness, except for a few meters
that were lit up by Alvin’s spotlights;
the towering underwater rock struc-
tures that looked like mere specks on
a map; the strange creatures that
appeared and disappeared suddenly
before the sub’s portholes. Susan was
also struck by “the excitement of actu-
ally seeing something I had tried to

understand for so long.”

Though diving in Alvin can be
uncomfortable, as three people
crouch together inside a metal ball
with a seven-foot diameter, peering
out of tiny windows at the undersea
world, awareness of those inconve-
niences disappears pretty quickly dur-
ing a dive. “You're so busy,” says
Susan. “You're so excited and so inter-
ested in everything that you see.”

Susan had studied the Mid-Ocean
Ridge (the underwater mountain
chain that cuts through all the world’s
Susan Humphris begins
another dive in Alvin.

oceans) for about fifteen years before
she actually got down to see it in per-
son. Travelling to the deep sea has
changed her perspective on the mean-
ing of the rock samples she works with.
“Before 1 had dived in Alvin, 1 used to
work with big bags of rocks that had
been dredged from the ocean floor.”
She could learn a lot by studying the
rocks, but something was missing. “I
had no idea what the area they came
from looked like. I didn’t understand
where they had been before they were
collected.” Now that has changed. Div-
ing in Alvin has added an important
dimension to Susan’s scientific work.













































Dave Gray

VESSELS & VEHICLES
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he Woods Hole Oceanographic Institution has more than 60
years of sea-going research experience. This expertise is currently
concentrated in two large, one intermediate, and one small research vessel

as well as the submersible Alvin, remotely operated and automated ve-
hicles, and several small surface craft. Scientists from this institution and
many other research laboratories use these vessels and vehicles for explora-
tion and research in all the basic marine disciplines—biology, chemistry,
physics, geology, geophysics, and engineering. They use them to study
marine animals from the tiniest microbes to large whales, for following and
measuring currents, to discern varying chemical balances and pollutants in
the ocean, to launch instruments that record seafloor earthquakes, and to
study Earth’s oceanic crust.

WHOI operates three of the 29 research vessels in the US academic
fleet. These ships are specially designed for efficient operation by small
crews. Depending on the size of the ship and the area to be studied, re-
search cruises may last from a day to several weeks. The ships are equipped
with winches, cranes, A-frames, small boats and other gear for over-the-side
work, and with versatile laboratory space that is re-outfitted for each cruise.

This month a ship laboratory may be bursting with the computers and
other monitoring equipment needed for geophysical research. The scien-
tists aboard send sound through the water column into the seafloor and
then receive its echoes for studies of crustal structure. Next month, the ship
may accommodate aquaria, microscopes, and other equipment for studying
marine animals, and after that chemists may collect and analyze thousands
of water samples during their time at sea.
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Length: 279 feet
Beam: 46 feet
Cruise Speed: |12 knots
Accommodates 24 crew and 34
scientists for as long as 60 days.
Delivered in 1970, lengthened and
re-outfitted in 1991. Owned by the
US Navy.

R/Y Atlantis Il
Length: 210 feet
Beam: 44 feet
Cruise Speed: 12 knots

Mother ship for submersible Alvin. Accommo-
dates 27 crew, |9 scientists, and 9 Alvin crew
for as long as 45 days. Delivered in 1963,
converted for Alvin handling in 1983. Owned
by WHOI.

RE

R/V Oceanus

Length: 177 feet

Beam: 33 feet

Cruise Speed: 12.5 knots

Accommodates |2 crew and |4 scientists for
as long as 30 days.

Delivered in 1975, midlife refit in 1994.
Owned by the National Science Foundation.
Beam: |5 feet

Cruising Speed: 9.5 knots &

Generally used for one-day operations, but
can accommodate the captain and three
scientists for several days. Built in 1979.
Owned by WHOL. 1

R/V Asterias
Length: 46 feet

R/V Atlantis
Length: 274.5
Beam: 52.5
Cruising Speed: |5 knots

Will accommodate 22 crew and 36 scientists
for as long as 60 days. Owned by the US
Navy. Under construction to replace Atlantis Il.




Research at Sea

Wayne McLoughlin

his illustration shows some of the

activity on a large research vessel.
It is based on the design of a sister
ship of the new Atlantis.

The mast supports (from the top
down) wind measuring instruments,
warning lights, electronic and satellite
navigation antennae, and the ship's
primary and backup radars. The egg-
shaped unit is a satellite communica-
tions antenna used for voice, fax, and
high-speed data communications,

Here on the starboard side,
beginning at the top level, forward,
are the pilot house, the radio room,
and the aft control/chart room with
the captain’s stateroom just below.
The next level down shows a member
of the ctew painting near a life ring,
officers' staterooms, winches, and a
workboat. The top of the port-side
crane is visible.

At the next level, there are three
staterooms forward, the library, the
scullery, and the galley.

Science storage occupies the
forward area of the next deck; there is
a science office, a large laboratory, the
diving locker, a wet lab with running
seawater, a staging bay where a
remotely-operated vehicle and a water

sampler are being serviced, a portable van
that may be specially outfitted as a
laboratory, large and small cranes, and a
camera sled on the trawl wire that is
threaded on the aft A-frame, Additional
vans are accommodated on the other side
of the staging bay.

Left to right below are the propul-
sion system, the trawl winch, storage, the

engine room, several staterooms, bow
thruster apparatus, and anchor chain
storage.

Hidden from view on the port side
are several laboratories, the mess, a
darkroom, a workshop, the laundry, an
exercise room, additional storage, and
more staterooms.

other education programs are also offered.

The Woods Hole Oceanographic Institution is a private, nonprofit
research facility dedicated to the study of all aspects of marine science
and to the education of marine scientists. With staff and students
numbering about 1,000, it is the largest indépendent oceanographic
research institution in the nation.

The 60-year-old Institution is organized into five scientific
departments: Applied Ocean Physics and Engineering, Biology, Marine Chemistry and
Geochemistry, Geology and Geophysics, and Physical Oceanography. Cross-disciplinary
work is conducted within the departments and also under the auspices of the Center for
Marine Exploration, the Coastal Research Center, and the Marine Policy Center, where
social scientists work on legal and policy problems associated with human use of the oceans.

More than 350 research projects are underway at the Institution at any given time.
About 140 students are enrolled in the Oceanographic’s joint graduate program with the
Massachusetts Institute of Technology. Postdoctoral Fellow, Summer Student Fellow, and

For further information, contact: Information Office, Woods Hole Oceanographic
Institution, Woods Hole, MA 02543, 508-457-2000 ext. 2252.

Ship and vessel illustrations on inside by E. Paul Oberlander, WHOI Graphics. Alvin photo courtesy of Rod Catanach, WHOI.
ABE photo by Tom Kleindinst, WHOI. Jason photo courtesy of Robert Ballard, WHOI.

Design by Jeannine Pires, WHOI Graphics.
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Mavrine Science Careers

A Sea Grant Guide to Ocean Opportunities

The Need

Students thinking about
careers in the marine sci-

The Guide

Marine Science Careers
has been compiled by Sea
Grant as a

guide to the

The Scientists

This career guide con-
tains question-and-an-
swer profiles and photos
of 38 marine

The Source

Copies of Marine Science
Careers are available for
$5 a copy from:

scientists and

“Opportunities for people
interested in environmental

possibilities
and prob-
abilities in

other profes-
sionals from

“The hours are long and the work is
hard, but the results are the most

issues are increasing.” — Frank
Hall, oceanographer, Univ. of Delaware

this field for
today and

ences often picture them-
selves working with ma-
rine mammals. Within
the marine science

the years to
come. The
guide focuses on four ma-
jor career areas — marine
biology, oceanography,

around the
country. These
scientists repre-
sent a wide

gratifying you will ever experience.”
— Ann Bull, marine biologis!, Texas
Marine Mammal Stranding Network

range of spe-
cialties, geo-
graphic locations, em-
ployment situa-
tions, and educa-

fields, however,
very few scientists
specialize in this

“Exploring the Monterey Canyon is

tional back-
grounds. They

WHOI Sea Crant
Communications
193 Oyster Pond Road,

CRL209
Woods Hole, Mass.

area. Today's ma-
rine scientists pur-
sue a great variety
of wide-ranging

enthralling because of all the incred-
ible creatures that inhabit the ocean
depths.” — Janice Tarranl, ocean engineer,
Monterey Bay Aquarium Research Institute

were chosen to re-

02543-1525

flect the diversity
of today's high
school population

(checks payable to WHOI)

careers, using the
latest in technology
to address the problems
and issues that face our
marine resources. There
is a need to introduce
tomorrow's marine scien-
tists to the realities of
today's marine science.

rather than that of
today's work
ocean engineering, and force. The scientists talk
closely related ficlds —as about what they do, what

well as on careers that in-
volve both the oceans and
the Great Lakes. It is in-
tended for high school
students, but it will also

be of interest

“Oceanography is an exciting field
because it combines intellectual
challenges with physical adventures.”
— John Buck, electrical engineer,
Massachusetts Institute of Technology/
Woods Hole Oceanographic Institution

to college
undergradu-
ates, middle
school stu-
dents, and
the parents,
teachers, and
guidance

counselors
who will be
helping them plan their
futures.

“Deciding you want to be an underwa-
ter filmmaker is a little like deciding
you want to be a rock star.”” — Bill
Lovin, underwater filmmaker, Chapel Hill, N.C.

they like and dislike
about their careers, what
they see for

the future, and
much more.
The quotes
printed here
are a sampling
of their com-

“Maritime archaeology is a
fabulous discipline and it's
new.” — Carmen M. Méarquez-
Marin, archaeologist, San Juan, PR.

ments.
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| Please send me copylies) |
| Smmn of Marine Science Careers. | |
| T enclose a check for |
| — ($5/copy) in payment. |
| Name: |
| Address: |
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ISBN (-9649529-0-4
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