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Orbiting satellites
may monitor
dozens of sensing
devices at once,
providing ongoing
snapshots of

ocean currents.

Oceanographers may use underwater camera or video
equipment. They take measurements using sonar, recording
sound waves echoing off the ocean floor to better understand
sea depth and seawater density. They may penetrate the
earth’s crust with sound to better understand undersea geology.
Oceancgraphers collect seawater samples from various depths,
and measure the temperature, salinity, and other characteris-
tics of the samples. Nets towed behind research ships gather
samples of marine life for study.

Oceanographers use remote sensing devices to record data
over time or in difficult locations. Some devices float or drift on
ocean currents above or below the ocean’s surface, providing
important information about atmospheric pressure, water tem-
perature, and ocean currents, direction, speed, and circulation.
Some are anchored to the ocean floor at a certain depth. Others
record Jdata over a long period of time, so oceanographers and
technicians are involved in machine design and maintenance.

Some oceanographic vessels are equipped to drill into the
earth’s crust. Undersea rock, sediment and core samples may
help scientists better understand the age, composition, and
development of the ocean floor.

The Seward Johnson |, a research vessel, is prepared to deploy
the submersible Johnson-Sea-Link.
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Satellites help oceanographers track changes in such elements as weather patterns,
which affects the world’s oceans.

With a GPS
receiver that
costs less than
a few hundred
dollars, you can
instantly learn
your location—
your latitude,
longitude, and
even altitude—to
within a hundred

feet or less.

Finally, no oceanographic study is complete without the
computer. Computers allow oceanographers to compile and
analyze data. They allow oceanographers to project trends and
to create biological, geological, chemical and atmospheric mod-
els (mathematical representations} critical to understanding the
oceans. Oceanographers also make discoveries as they apply
new tools and techniques to familiar subjects of research. For
example, the use of satellites and computers has increased
their understanding of El Nino.

Marine Navigation and GPS

For centuries, navigators and explorers have searched the heav-
ens for a system that would enable them to accurately locate
their position on the globe. In 1993, the U.S. Air Force
launched the last of 24 satellites into orbit, completing a net-
work known as the Global Positioning System, or GPS.

This incredible technology was made possible by a combi-
nation of scientific and engineering advances, particularly the
development of the world’s most accurate timepieces: atomic
clocks, precise to within a billionth of a second. Today, GPS is
saving lives, helping society in countless other ways, and gen-
erating a multi-billion-dollar industry.
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Oceanography Projects

Collecting Plankton

The plankton nets used in most oceanographic research are
made of silk or nylon cloth that comes in several different
grades and mesh sizes. The holes of this niaterial are very
uniform, so it is ideal for accurate collection. However, any
fine-meshed cloth such as nylon screening, sheer curtain fab-
ric, cheesecloth, or nylon hose makes a suitable plankton net.

Create the plankton-collection net by

Materials Needed following these steps:

To make a simple net Step 1—Cut the toe out of the nylon
for requirement 7a, you hose and push the container into
will need: the leg.

 One leg from an old
pair of nylon hose

I An empty can or plastic
bottle (a 16-ounce can
will work, or a 2-liter
plastic soft drink bottle
with the top cut off)

Several pieces of
medium-weight wire
(strong but flexible
enough to bend)

. Large needle

Fishing line
(nylon thread)

Scissors
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Step 4—Fold the top of the hose

over the circle of wire and,
using needle and nylon thread,
sew the top to the wire ring.

Step 5—Attach the wire
ring to the towline by a
three-wire bridle. A swivel
from a hardware store can
be used to help keep the
bridle lines from twisting.

Tow the net through the water alongside a dock, wade
with it, hold it in a current, or tow it from a rowboat. Continue
for about 20 minutes. When you pull the net out of the water,
rinse all plankton down the sides of the net into the collection
container by pouring water through the outside of the net (not
over the top).

After you have concentrated the plankton into the collec-
tion container, release the clamp or untie the knot in the hose
and remove the container. Study the sample under a micro-
scope or high-power glass. Ask your counselor to help vou
identify the three most common tvpes of plankton in the sam-
ple. A good biology textbook will have pictures that may help
you identify your “catch.”
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If you do not live near the ocean, you can do this
experiment in a lake or stream. You are to measure the water
temperature at the surface. in midwater, and at the bottom.
However, differences in water temperature and turbidity
measurements may not show up in a stream.

First, find out the depth of the water. Tie a rock to a nylon
line to find the bottom of the water. When the rock touches
the bottom, mark the line with an indelible pen {or pin a
clothespin to it) at the surface. Pull up the rock and measure
the depth from the rock to the mark. Now you can determine
where to take the differeint water temperature measurements.

Measure the air temperature at the same time you measure
water temperature. Note the cloud cover and the roughness of
the water.

To measure turbidity (the amount of stirred-up sediment
in the water), you will need a Secchi disk, which is used
worldwide to monitor the quality of lake water. The disk is
8 inches in diameter, and is painted in black and white
quadrants. 1t can be purchased for about $30, or made {from
a variety of materials including acrylic, wood, steel, or even
an aluminum pie pan or white plastic dinner plate.

Materials Needed [ Metal weight disk with a 3/s-inch
To make a Secchi disk, you will hole drilled in the center (You
need the following parts: can order '/4-inch steel cut to

5 by 5 inches, with hole drilled,

| * An 8-inch disk, with a 3/-inch ,
from a welding supply house.)

hole drilled in center {You can

order a Va-inch-thick white L] An eyebolt, 3 to 4 inches long
opaque acrylic disk with 3/8-inch and %1e-inch diameter
holes already drilled in the cen- ~_ Two 5/16-inch nuts

ter from a plastic supply house.
The disks have paper masking

on both sides, making it easier
to paint quadrants.) . - Nylon rope to fit through
H the eyebolt

i Two flat washers
__ One locking washer

Masking tape, if you do not buy
the acrylic disk from the plastic
supply house

_" Flat black enamel
spray paint

68 OCEANOQGRAPHY



69 AHdVHOONVIO0

"1J0g@A8 ay) o} adoi uojAu
9y}l Jo pud suo 3| —¢ dayg

isip pajuied ayy

0} 3SIp |B}8W 8y} }j0g 0} Inu
Buiurewal ayl pue “Jaysem
Buoo| 8yl uayl ‘1oysem
1B|} Jayloue peasy] ysip
1ybBiam je1ow sy ybnoayy
uayj pue ysip payied
ayl ybnouayy jjogeis ayy
ysnd uayi ‘}joqaia ayl
uo Jaysem lej} pue

1nu e peaiyl —¢ daig

‘adey Bupjsew
Bujuiewsas syl Yo Sew
1884 "Aup 01 Juied ayl moj|y
(‘Ajdde 01 s1e0o Auew moy pue
soepns sy} daud 0} moy 1noge ¢

SUONONAISUI S,10INRYNUBW BY) .
MO||04) ‘sluelpenb pesodxa (A .Lv
ay} Juied-Aeidg—z dayg » e

0 ‘sjuespenb Buisoddo
om) dn 1aA09 0} ade) Bupjsew
asn ‘ysip paysewsud ay) Buisn
jou 4| ‘syuespenb Buisoddo
oM} o [9ad uay] "ajuy Yelo

e Bujsn pa)Jew sauj| ayl 8Joos
Alinyaies ‘Buiysew saded sy
yum ysip o1jA1oe ay) Buisn aae
noA Jj "siauenb |enba unoy ojul
ASIP youl-g ay) ey —| daig

ASI TY23S a1} SUT[QUIASSY




70

Secchi Disk Procedure

Step 1—Choose only one method to lower the disk—from a boat or a
dock, or by wading. (Anchor the boat to prevent drifting. Be careful
not to disturb the water, as that will interfere with the reading.)

Step 2—Do not wear sunglasses. Lower the Secchi disk on the sunny
side of the boat or dock. Drop the disk straight down just until it dis-
appears. Mark the rope at the waterline with a clothespin. Slowly pull
the rope up until the disk reappears. Mark the rope at the waterline
with another clothespin.

Step 3—Determine the midpoint between the clothespins. Measure
from that point to the Secchi disk to find how deep you can see
into the water. Record that information to the nearest inch on your
log sheet.

Several factors affect turbidity: algae, zooplankton, motor-
boat activity, and soil erosion. What factors are influencing
your turbidity readings?

When you have completed your log sheet, show the
results on a graph. How does water temperature change with
air temperature?

For this project, you are to measure water and air
temperatures and compare them. A real oceanographer’s log
sheet, adapted for this project, is shown here as a sample for
you to use in making your own records. Make your log large
enough to record your observations without crowding them. It
is a good idea to protect your log sheet with a piece of plastic
to keep it dry.

Measure the water temperature 1 foot below the surface
of a body of water four times daily, at 9 a.m., noon, 3 r.Mm., and
6 p.M., for six consecutive days. (You can do this in a lake or
stream if you do not live near the ocean, but in most streams
you will not be able to observe variations in water temperature.
Can you explain how mixing will keep water temperatures fairly
constant near the surface of a stream?)

Measure the air temperature at the same time vou measure
water temperature. Note the cloud cover, direction and speed
of the wind, and the roughness of the water.

Chart your findings on a simple bar graph that shows how
the water temperature changes with air temperature.

OCEANOGRAPHY
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Building the Generator

Step 1—Screw the
hooks into the
wood about /2 inch
from the ends to
make a wave bar.

V)

Step 2—Drill a hole in one
handle of the clothespin and
screw it to the side of the bar,
a little off center.

(‘. o
Step 3—Dirill a hole in the bolt 3
about /4 inch from the head, S W m

M — a:.’t.w 2

just large enough for the
motor shaft.

Step 4—Screw one nut on
the bolt clear up to the head.
Then insert the motor shaft in
the small hole and tighten the
nut to hold the bolt firmly on
the shaft.
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Adjust the motor speed to
achieve the desired wave pat-
tern. If you run the motor too
fast, the waves will be too close
together. Too slow will give the
opposite effect.

To see the waves and their
effects, shine a bright light on
the water so it will be reflected
on a wall or large white piece of
paper. The best type of light
would be a homemade projector,
as shown, or a spotlight if you
have one. By placing small rec-
tangles of glass or plastic in the
opposite end of the pan from the

generator, you can represent a
breakwater, a smooth beach, a
jetty, or a groin. Then you can
demonstrate how waves are
reflected (turned back without
bending) or refracted (bent).

When the waves are unobstructed, you will get a
pattern-like view . Refracted waves will look like
view B. Reflected waves will look like view C.

A

No obstruction

\l/ Reflected waves

Refracted waves
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foreshore. The portion of the beach
from the mean low tide to the top of
the ridge above the beach.

greenhouse gas. Gases in Earth's
atmosphere that cause the greenhouse
effect, or the trapping of heat in the
atmosphere.

groin. A structure that angles out into
the sea to protect a shoreline.

guyot. Flat-topped seamounts.

holdfast. A structure that attaches
certain seaweeds or other algae to the
sea bottom or rocks.

holoplankton. Animals that spend
their entire life cycle as plankton.

hydrothermal vents. Cracks in the
ocean floor from which heated water
continually rises.

jetty. A structure such as a pier that
projects into a body of water to protect
a harbor.

kelp. Various species of large
brown algae.

lagoon. A shallow body of water,
especially one separated from the sea
by sandbars or reefs.

limpets. Mollusks having a conical shell
and adhering to rocks of tidal areas.

lithosphere. The outermost shell of
the Earth.

littoral drift. The combined movement
of sediment via longshore drift and
beach drift.

longshore current. An offshore current
slowing along the shore.

longshore drift. The movement of
sediment offshore.
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low-tide terrace. The portion of the
beach that flattens out where the
waves break.

mariculture. Cultivation of marine
organisms in their natural habitats,
usually for commercial purposes.

meroplankton. Organisms that spend
the larval or egg stages as plankton.

mid-oceanic ridges. Underwater
mountain ranges generally running
north-south in the center of the aceans.

mollusk. Marine invertebrate typically
having a protective shell.

nodule. Lump of minerals on the
ocean bhottom.

ocean density. The weight of water
divided by the amount of space
it occupies.

ocean mixing. Seawater carrying
dissolved gases and important nutrients
mixing with nutrient-poor seawater.

oceanic fracture zone. Long siraight
ridges and troughs that run perpendicu-
lar to the mid-oceanic ridges.

oceanic trench. A long narrow
depression of the seabed with relatively
steep sides.

phytoplankton. Tiny free-floating
aquatic plants.

rip current. A current running back
out to sea.

salinity. A measure of the amount of
dissolved salts in ocean water.

sandbar. Submerged or partly exposed
humps of sand or coarse sediment built
by waves offshore from a beach. Also
called an offshore bar.
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Oceanography Resources

Scouting Resources

Bird Study, Energy, Environmental Science, Fish and Wildlite
Management, Fishing, Fly-Fishing, Geology, Mammal Study,
Nature, Plant Science, Reptile and Amphibian Study, Seil and
Water Conservation, and Weather merit badge pamphlets

Books

Ballard, Robert D. Exploring the Titanic. Econo-Clad
Books, 1990.

Broad, William J. The Universe Below: Discovering the Secrets
of the Deep Sea. Simon and Schuster, 1997.

Byatt, Andrew, Alastair Fothergill, and Martha Holmes.
The Blue Planet: Seas of Life. DK Publishing, 2002.

Carson, Rachel L. The Sea Around Us. Oxford University
Press, 1991.

Carson, Rachel L., and Sue Hubbell. The Edge of the Sea.
Houghton Mifflin, 1998.

Center for Marine Conservation Staff. The Ocean Book:
Aquarium and Seaside Activities and Ideas for All Ages.
John Wiley & Sons Inc., 1989.

Coulombe, Deborah. The Seaside Naturalist: A Guide to Study
at the Seashore. Simon and Schuster, 1992.

Earle, Sylvia A., and Wolcott Henry. Wild Ocean. America’s
Parks Under the Sea. National Geographic Society, 1999.

Ellis, Richard. Encyclopedia of the Sea. Alfred A. Knopf, 2000.

Foreman, W. History of American Deep Submersible Operations.
Best Publishing Co., 1999.

MacQuilty, Dr. Miranda. Eyewitness: Ocean. DK Publishing, 2000.

OCEANOGRAPHY
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Scripps Institute of Oceanography

8602 La Jolla Shores Drive

La Jolla. CA 92037

Web site: http://wuusio.ucsd. edu

Secrets of the Ocean Realm

Web site: http://www.pbs.org/oceanrealm

The Tide Pool Page

Web site: http://web.mit.edi/corrina/tpools tidepool_htrnl
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