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ORCA

The ocean? It' s 2 miles away; it' s 200 miles away; it' s 2000 mi les away. What

does it matter to me? For those students who live close to the ocean, a lake or a

st.ream, the effect. of water might be more obvious. For the student who lives on a

wheat farm in the arid inlands, the word ocean is remote. It may conjure up images

of surf, sand and sea gulls, experiences far removed from their daily life; or it may

have no meaning at all. Yet for that same youngster, the reality of the price of

oversea wheat shipments or fuel costs for machinery are very real. The understanding

of weather and its affects on the success or failure of crops is a basic fact of

everyday life. The need for students to associate these daily problems with the

influence of the marine environment exists, It requires exposure to ideas, concepts,

skills and problem solving methods on the part of the youngsters. It also requires

materials and resources on the part of our educators.

The goals of ORCA  Ocean Related Curriculum Activities! are: 1! to develop a

basic awareness of ways in which water influences and determines the lives and

environments of al1. living things; and 2! to develop an appreciation of the

relationship of wat.er to the study of the natural sciences, social sciences,

humanit.ies and the quality of life.

ORCA attempts to reach these goals by: 1! developing interdisciplinary

curriculum materials designed to meet the needs of students and teach«s living

Washington state, 2! developing a marine resource center, and 3! providing advisory

servi ces for marine educators. In conjunction with these efforts, ORCA is

coordinating communication among educators throughout the state and the rest of the

nation.

The curriculum materials are developed to be used in many areas including the

traditional science fields. They consist of activity packets which fit existing



curricula and state educational goals and ~re designed for use as either a unit or
as individual activities,

The o .ea f fects all our ~ > ves and we �. 8 t�be

make

ocean and our own well being ge hope that through Project ORCA, teachers vill be

encouraged to work together to help students understand and appreciate the ocean and
the world of water as a part of our daily existence .
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TOOLS OF CCBKNOGPA%Y

OLJECTfVES: The student will be able to:

l. Identify oceanographic tools from a picture or description.
2. Describe the uses of oceanographic tools.
3. Understand the need for collection of oceanographic data.
4. Identify the kinds of data that is collected.



TOOLS OF &KANOGRAPHY

PlAN AHEAD UST: 1. This unit has been designed so it may be used with the
University of Washington box which may be rented from
the Burke Museum.

2. Check youx district audio visual catalogue for films
and other materials. A set of slides to accompany this
lesson should be avai 1 able from your district or from
the Paci fic Science Center.



happ roxi mate ly two clas s periods .

Open the session with the kinds of tools that early fishermen
and mariners would need to bui ld and sai l their boats .

Bave the students experiment with a simple water compass su< h
as these people might have had.

Assign the students to read the article on the c.hallenger
Bxpedxtxon.

Ask the students to invent and describe a tool that would
have been usefu] on the expedition.

Two class periods,

Show pictures and slides of oceanographic tools,

Display the tools from the Burke Oceanography Box.

We students may sketch and write a description of each tool.

Ask the students to do the evaluation sheet.

Dptiona 1

Build your own tools.

nave the students build simple equipment for field work.

Have the students evaluate their inventions from Activity ¹l.

Optional � a sampling field trip.

Take a field trip. Students use oceanographic tools they
have made or others to take measurements such as turbidity,
oxygen content, bottom samples, cores, and plankton tows.
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the Pacific Science Center . Vi th

for copyright, the permission to reprint these materials
is subject to approval by the Pacific Science Center.
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ACTMTY1:

EARLY NAVIGATION AND EXPLORATION

� class periods!



Waterwavs were the natur.il highway ' of ancient people. The seas,
however, were dangerous and the sailors stayed close to shore;
only the most daring ventured away from the sight of lands.
shi ps went aground on reefs. K'~at tools were developed to make
sailing safer'?

Onc of the most importan. instruments was the magical sliver
of loadstone which pointed .lort h when it was floated on water.
With these crude compasses, men could sail the world.

Let the students try ta make a water compass simi lar to the kind

the ancient mariner.. used. ~magnetize the pin or other object
by stroking it on a nagnet, atta 'n rt to the sliver of wood
so that it will float on water. The results will vary.

Check the ef feet o' a large oiece of iror, or of one of the

magnets placed near the dish...k the students to !udge the
roliabi 1ity of the cari; mag net

The Astrol ab, the cross- taf f and the octant were all devices
that measured the angle between the sun or the Pole st.ar and
the horizon. The modern sext.ant, still used for cclestia'
navigation was developed frcm these tools.

Time was estimated by the position of the sur . An ordinary
clock was not very useful � Why? Compare the time chances an
the acean wi th the t ime change s as a traveller crosses land

The speed of a ship was di f i rcul t to measure, The sailor would
drop a log weighted on or,e end so it was upright in the water,
A li ne with measured mark was att ache<1 to t'ne log and allowed
to pay out. 'Ee s;>cad wa. calculated or estimated by the amour,t
of line between the ship and the log after a determined amount
of time.

The depth was determined by dropping a lead weight on a line that
had measured marks. The seaman counted out the units until the
le ad h i t b ot tom�.

With these tools, men sailed the seas for thousand�of years.
Re f irst major scientif ic cxpeditron was the Challenger Expedition
starting from England in 187?.

Show the tudents the pi ctures of the Chal. le nger and the map of
Challenger ' s voyage. You may want to trace the voyage on a globe.
If desired, assign the student.s to library research. Grolier ' s,
Our Wonderful World, is a very good resource for material related
to this unit. Give each student a copy of the Challenger voyage
contained in this unit.



After the students have read assigned materials ls, ask them
t h a t c o u 1 d h a v e b e e n u s e d o nto Invent or rmprove somp too

the early voyages.

yo a t to have some disc

is~on wall have to be made about
allowing any tools using these

Ne students may want to
improve on them.

The scientists from the Challenger worked on the data for
twenty years and published 50 volumes filled with information
on weather and currents for the mariner. 'Ikey classified
thousands of specios of animals for the biologists.

Since that time, most maritime nations have been adding to
the information. 'Ae United States provides funds for studies
by Sea Grant Colleges and the National Oceanic and Atmospheric
Agency. Some of the equipment they use is similar to that used
by the scientists on the Challenger. Those millions of square
miles of water are being sampled and documented by thousands
of oceanographer s, f rom many countr ie s .



Teacher Inf orma rior> She et
Pverhead TransParenoy
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Student Reading

PERIOD

~The Vo a e of rl>o Challenger

Just about 100 years aqo the British ship Challenger returned +o England. She
was home after a voyage covering three and a half years and almost 70,000 miles.
The si x scientists and the Navy crew had collected enough information to keep many
scientists busy for many years. They had found thousands of new species of plants
and animals and had collected and preserved samples of most of them. They had
found a trench where the water was over 5 miles deep. The log of the experiences,
as written hy crew members, thrilled the public.

For many years explorers and sailors had. been returning with stories of strange
adventures in distant seas; Atlantis � the land that had sunk beneath the sea,
sea serpents so long that one could wrap itself around a ship and sink it. There
was a living slime covering the bottom of the ocean. It was called Bathybus and
was either the origin or' end of all life. '%ere were places where seaweed grew
so thick it could trap a ship. Huge whirlpools could spin a ship around until it
was swallowed up by the sea. Some myths are still told today.

By 1835, Darwin had come back from a trip around the world with detailed and accurate
information about land animals and plants. He published a book on the theory of
evolution that made it necessary for other naturalists to learn more about living
things one scientist of that time believed nothing could live under the great
pressure of the deep water. 'Ihe arguments could not be ended until more information
was collected.

A group of scientists applied to the Royal Navy for a small ship so they could study
the "Ocean Basins and the Deep Seas". The ship was to have a steam engine as well
as sails. They outfitted the ship with miles of rope and cable and put a donkey
engine  steam! and winches on the deck. They built all sorts of nets, trawls and
dredges to collect samples of animals, mud and anything else they might find.
Laboratories were built into the ship and equipped for the scientists.

They sailed from the British Isles in December 1872 and ran into a howlinq storm.
It took ten to twelve hours to get a dredge sample in deep water. The ropes and
cables snapped in the rough seas and they lost equipment. Some of their tools did
not work well. Repair work kept everyone busy. '1hey learned that a mop dragged
on the sea bottom would pick up animals that got caught in the tangled string.
If the dredge would not work a lead weight smeared with tallow or grease would
pick up bits of sand and shell. They invented new tools and fixed old ones.

When the ship returned to England, they had taken water samples and temperatures
at all depths. Dredgings were made in the deep waters. Nets had collected samples
at all depths. When the final reports were published 20 years later, they formed
the base of the science of oceanography.



Additional Readings on the
Challenger Expedition

Guberlet, Muriel; Ex lorers of the Sea
 Famous Oceanographic Expeditions!

Foss and Bergouet, Oceano ra hers in Action

Grolier, &e Vo a e of the Challen er
Book 2, Our Wonderful World

Dougherty, Charles; Searchers of the Sea
Pioneers in Oceanography
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AC7iVi7Y 2 'gfg<7 Do l MEASURE? � class Periods!

CONCEPTS:

The student - will:OBJECTIVES:

I. Identify oceanographic tools from a picture.
2. Describe the use of oceanographic tools.
3. Be able to list 3 types of data oceanographers measure.

TEACHER

PREPARATION:

MATERIALS:

S~ c materials list below

slide projector
screen

overhead projector

overhead transparencv of: .ools of Oceanocraphy
Ships with tools outline

Burke museum Oceanography Box
Class sets of:

Student worksheet "Name the Tools of Oceanography"
Student evaluation

PROCEDURES: Show the slides to the students and encourage them
to guess what each of the devices can do. Use the
narration sheet to fill in and validate the infor-
ma t io n gi ven by the s tud en t s .

Display the Burke Box of tools. Use the Teacher
Information Shee t "Tools of Oceanography" to
arrange the display so that students may complete
the "Name the Tools of Oceanography" worksheet.

Hand out the student worksheet "Name the Tools of
Oceanography" . Direct students to view the tools
f rom the Burke Box and complete the worksheet. 1%ey
might make their own sketches of the tools and write
a short description of the function of each tool.

If the Burke Box is not used with the lesson, show
the line drawings on the overhead orojector to help
them with sketches or give them copies of the
drawings and have them write up the descriptions.

Scientists neec to know many things about the ocean. Special tools
have b.en invented to take oceanographic measurements.
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PAGE NO.

PICTURE MSCRIPTION

Oceanographer need a sturdy, stable ship with plenty
of deck apace when they work at sea. They need space
for equipment, laboratories for working with samples
and specimens, and quarters for living.

PIC. NO,

PIC, NO. h< ld the ~~ for lowering equipment into
tho sett,

P ZC. NO. ~ Wc can learn something of the history of the ocean by
looking at the sediments in the bottom of the sea.
The sediment contains the skeletons of animals,
volcanic dust and dirt from the land. The corer is a
hollow tube that can be dropped to the bottom of the
ocean to collect cylinders of this material for
later study.

I' IC. NQ. ~ The first samples of sea water were probably taken with
a bucket. tied to a rope. A lot of improvements have
been made. The Nansen bottle is a metal. bottle used
to collect samples at any depth It carries
thermometers to show the exact temperature at the
depth the water sample is taken.

PIC, NO. When several sampling bottles are put on a single
cable, the bottle releases a ~masses er tc trip the
bottle below. In this way many samples may be taken
at the same station. A messenger can be seen here
hanging below the Nansen bottle.

PIC. NO, 5 The Frautsche Bottle is a plastic sampling bottle
used to collect sea water. The samples are bottled on
the ship and stored for analysis at a later time.
Plastic bottles are used to collect water samples to
be tested for iron and other metals.

T ITLK: TOOLS t»' OCEANOGRAPHY

NARRATION OR AUDIO DIRECTION
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PAGE NO. 2TOOLS Oi' OCEANMa RAP! lYTITLE:

NARRATION OR AUDIO DIRECTIONPICTURE DESCRIPTION

PIC. NO.~ A cable meter show how much:able has passed through
the pul lcv. Why Ls it important to have
thi s i nf ormazd on;

PIC. NO. C urrents, Wi»d, and waves, however, dO not allOw the
cable to hang straight down. Therefore this ~an le
met er is used to measure the angle at which ..he line
hangs. With 'isis information and the amount of line

that passed through the pulley an approximate depth
can be de! ennzned.

PIC. NO. h ~hath t~hermo ra h ie anotiher o ea ographic i. truant.
Tt is pulled alongside the oceanographic vessel while
it is moving and records the temperature at a given
dept h. Reversing thermometers were also used on the
water sample bottles

" C, NQ. Another device that brings up material from the ocean

design clamgs shut when it hits the bottom, grabbing
a sample of =he ocean floor In shallow water it is
used to collect animal specimens.

PIC. NO. 10 A trawl is used to bring up samples of mari.ne life
from the ocean. A large metal frame allows the trawl
to be opened and closed from the surface.

PIC. NO. ll plant and animal life from the sea. A collecting
bottle at the end of the net will collect the plankton
while the water gasses through the mesh of the net.
Plankton net.s and other oceanographic equipment must
be cleaned after use so that they will function
properly .
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PAGE NO.~

PICTURE DESCRIPTION I NARRATION OR AUDIO DIRECTION

PIC. NO,~

PIC. NO. Pr<rbably thr. simplest of el 1 oceanographic tools is the
Secchi disc. ft is lowered aver the side of the vessel

and the lenqt.h of line f rom the ship to the disc is
measured when the disc can no longer be seen. This
measurement indicates the distance into the water
light can penetrate.

Devices such as Sonar are used to record depths.
Bound waves are bounced off of the ocean floor and
their echoes recorded. The depth measurements on
char t.s are dot< rmined in this way.

These are just a few of the tools an oceanographer
uses to col lect samples from the ocean.

PIC. NO. The latest tool i s Sea Sat which monitors the oceans
as it circles the earth � or perhaps the tool is the
radar that does the detecti.ng.

PIC, NO.

PIC. HO.

Th» Clarke-�rrmpus ampler is a plankton net f at ted wit.h
valve that may be opened and closed to control

sampli»g. Tt may also be fitted with a current meter
so r h> amount of water. flowing through the net is known.
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Teacher Info rmation Sheet

Student Workshcet
"Tools of Oceanography"

1. F

2. L

A. %ossenger

S. Secchi disc

3. A C. grab

D Ihansen bottle4.

5. E. Corer

6. E. Trawl

7. E Plankton net

8 Bathy the rmograph

I. Frautsche bottle

J. Clarke-Bumpus Sampler

K. Cable meter

8. C

9. D

L. Angle meter

H. Sonar13.

After viewing the slide presentation "I'ools of Oceanography", complete the following
worksheet. Hatch the name of the tool with the drawing of the tool and write a
description of how it is used and what information can be collected.
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PERIOD

After viewing the slide presentation "Tools of Oceanography". complete the following
worksheet. Natch the name of the tool with the drawing of the tool and write a
description of how it is used and what information can be collected.

A. Messenger

8. Secchi disc

4.

E. Corer

6. F. Trawl

G. Plankton net

9.

10.

12.

13.

Student Worksheet
"Name the ~ls of Oceanography"

C. grab

D. Nansen bottle

H. Bathythermograph

I. Frautsche bottle

J. Clarke-Bumpus Sampler

K. Cable meter

L. Angle meter

M. Sonar



NAME

DATE

PERIOD

Name of Instrument

Plastic water sample.

7 F. Grab

12 H. Plankton Net

9 K. Sonar

Meter

Teacher' s Co>y

Student Evaluation

Match the name to the description.

10 A. Trawl

ll B. Bathythermograph

4 C. Corer

2 D. Angle Meter

8 E. Nansen Bottle

1 G. Frautsche Bottle

3 I. Nesserrger

5 J. S ecch i Di sc

13 L. Clarke-Bumpus

Sampler

2. Measure angle at which line is
suspended.

3. Tripping mechanism for several tools,
e,g., Nanser. Bottle.

4. Collects sediment samples in the order
in which they were deposited.

5. Determines depth of effective light
penetration - turbidity.

6. Measures the amount of cable let out
when an oceanographic tool is lowered
overboard.

7. Collect samples from the bottom.

8. Metal water sampler.

Used to determine the depth of the
ocean.

10. A net to collect fish and other
specimens of similar size .

Records temperatures at a particular
depth.

12- Used to collect microscopic plants
and animals.

3 ~ A net. that can be opened and closed
by using a messenger.
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NAME
Student Evaluation

DM'E

ifiiiOO

Name of Instrument

A. Trawl

B. Bathythermograph

C. Corer

F. Grab

G. Frautsche Bottle

H. Flankton Net

I. Messenger

J. Secchi Disc

K. Sonar

H. Cable Meter

Hatch the name to the description.

D. Angle Meter

E. Nansen Bottle

L. Clarke-Bumpus

Sampler

1. Pl.astic water sample.

2. Measure angle at which line is suspended-

Tripping mechanism for several tools,
e .g ., Nansen Bottle.

4- Collects sediment samples in the order
in which they were deposited

5 Determines depth of effective light
penetration � turbidity.

6 . Measures the amount of cable let out
when an oceanographic tool is
lowered overboard.

7 . Collect samples from the bottom.

B. Metal water sampler.

9. Used to determine the depth of the

0ce an ~

lo A net to collect fish and other
specimens of similar size.

Records temperatures at a particular

depth.

tlsed to collect micr'oscopic plants
and anima 1 s .

l 3 A net that. can be opened and closed
by using a messenger .
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ACTMTY 3: BUILD YOUP OWN TOOLS  optional 2 days +!

CONCEPTS:

OLIECTIVES: ,<Jtu<3< nt s wi ll be .<b!< ! «:

PROCX DURE S:

EXTENDED

ACTFVNES:

TEACHER

PREPARATION:

MATERIALS:

I . H,any o«:;u<o<Izaphi - !,< ii; or«as i ly bui J t.
2 Mr usurem<.nts wi tl< .'«nn«no<I< I ools,~r< rasily taken.

1. bu i 1<3 t h< ir own oc <nno<iraphi c too 1
2. take measurements wi th th<' oceanoqraphic tool they

hav<. bu il t

CoIiy inst r u<-t > on»1«ct . for bui 1dinq < quipment.

l<ccumui ntt n<at«ri,<l:; I <nt< d on in»i ru< t ion sheets you
x»t <.»<1 to».;< , or hav<»tud< nts submit t a J i st of needs
if thr y ar< hui 1<Ii»<1 ti« iz own du.<ign.

All<rw stud«.>ts or a <Iroup of students to <:hoose or assign
them th< building of . <mp!e oceanographic tools, You may
copy the instructio» hc< ts enclosed or allow students
to design and bui ld th< > r own tools This may be done
during class time or on the> r own as a special pro ject.

l. Do a display or show<-ase in the classroom showing the
tools built by your stu<3ents.

2. Take measurement' over a oeriod of time  a few weeks to a
gear! using student tools and relate data to seasonal
changes.

3, Have students check out thr equipment and take measure-
ments  cor< sampl <." . bot tom samples! on vacation and
do a report or n <Ii <play of th<. resul ts.



BUILD YOUR 0 TOOLS
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Tn.n.'h: c I nnorm,action .'hunt.

The Secchi Di sc: Turb id i ty Measurements

One of the most common devices for determining water transparency is the
Secchi disc. This is a white disc that is lowered into the water until it
just disappears from view. The dept.h of disappearance is recorded as the secchi
disc depth and is re Iated to I he water transparency. The,implicitv of the measure-
ment belies the complexity of the processes involved in seeing the disc and
what the final measurement relates to. However, for simple analysis of water
transparency the disc readily provides useful comparative information over a
given period of time.

Construct.ion of a Secchi Disc:

I. Materials

30 cm  about 12"! diameter circular wooden disc, 3/4 inch thick  plpmod
can he used but glue used between veneer need be marine rated!

18 m of cord, 4" rylon is best

olored yarn  red, orange, yellow!

Fye holt, 4" diameter by 3" with two flat washers and one lock washer
together with appropriate nut. Llse galvanized materials if available.

Lead weight  other tvpes of netal may be used however lead is ideal!
lead has low melting point and weight can be made using bottom of juice can
and kitchen stove. Scrounging suggestions--metal scrap yards  lead pipe!,
pluInbers, ti re s tares.

pint white gloss po'yurethane

1.. Fabrication

Determine the smoother side of

disc and f'nish same with fine grit
sandpaper. This will be t.he reflect-

ing surface Apply 3 to 4 coats of
white polyurethane.

hole in center of weight
ter of disc. Assemble as
at ed.

cord to bolt and from

ing surface of disc measure
rements of lm each. Mark with
engths of colored yarn.
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Teacher Information Sheet

<IIELD TRIP CUI DELI NES

KHPHASIZE CONSLRVATION

A field trip to the seashore can be an exci ting experience as well as a valuable
educational tool. We in the Pacific Northwest are fortunate in the extent and
variety of tidelands and marine life along our shores. This is an enviable
natural resource and it is just as important to conserve seashore life as it
is to conserve forests and other wild life. The attitudes and practices that you,
the teacher, display are important, as much of what your students learn about
conservation is better 'caught' than taught.

"save it and take it home " impulse. Seashore life is best seen and studied
in its natural habitat. Unless there i.s a good, valid use for a specimen to
be brought back into the classroom, leave it undisturbed in its natural
setting so it may be observed by other groups.

2. Re lace turned-over rocks
Rocks protect many intertidal animals from shore birds and drying by sun
and wind. If you turn over a rock and do not turn it back the way it was,
you expose the creatures sheltering beneath it and at the same time destroy
algae and animalS that Were living On tOp. Imagine What WOuld happen to the
marine life on a beach if everyone that visited turned over a rock and left it
that way.

3. Hel stam out litter

Rake it a habit to carry a strong bag or other container on all your beach
trips. Litter is not only unsightly on the beach, but may play a part in
changing the balance of life on the shore.

4. One person can do considerable damage to plants and animals by stepping on
them, so think what a group of 30 could do. Avoid using rocks as stepping
stones, as this concentrates your weight and may crush creatures living
underneath.

5. Leave thin s as the are
If students pick up animals and examine them. they should return them to
the spot where they found them. Some animals have specific feeding re-
quirements, and they live at specific tidal heights. Roving them to another
part of the beach will kill them just as surely as removing them from the
beach. A good practice for groups is to take one or more large plastic tubs
to be filled with sea water and placed in a central location Interesting
specimens can be placed there for observation and returned to their 'home'
a half hour or so later.
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FI fh LU TRI P G 3 I DE I INI:S   continued� !

6. Respect the life fo~s
Handle marine animals carefo]lj If Ioo move them. lt is senseless to poke

' t~ a stic~ or ot+er~i ~~ tho~ghtl
them. Some reature s cannot reattach tpcznselves once they are pried off.
Do not pry anything loose from a roc' or shell if it seems firmly attached.
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FOR SAFETY ' S SAYJ:

l. Take only a group nf managoab] e .,izc ',-. t hc b< ach, r f your group is larger
than 30 students, have an adequate numr~ r of adult . a 'ong to !relp supervise.
One adult for evr r y 10 sr udents r.s a R'od r;rr > o.

2. Be sure students aro rlressed prol r r ly; lor: r parts, r ubbor boots or ternis
shoes, and a warm j;rc:k~ t nre musr.-.,or r4 ht al"n.

3. Have a f irst aidr kit along. Algar on ror:ks can b» lippery, and barnacles
and mussels are razor sharp.

4. Check weather conditions before start.ir,q; a stormy winter beach is not a
good place to take students. In the. Sr at t. le area, ca] 1 662-1111 for the
da i ly weathe r repor t,

5. Climbing on rocks, playi.ng on logs near the watr r and wadi.ng where currents
exist are all potentially dangerous act i vi ties

6. caution students not to let the tide come in behind them, and to watch out
for that extra large 'sneaker wave',

7. Assign students to a buddy system while at the beach.

PLANHING HINTS

l. Always visit the site beforehand so that. you are certain it is appropriate
and can gear your activities and discussion to its unique qualities.

2. Plan to be at the beach an hour b< fore low tide; it is safer to be on the beach
wi th an outgoing tide. Tides of +1 or lower are qood for tidepooling trips.
These tides usually occur during the daylight hours of fall and spri~g
months. Tidetables are available at sporting goods stores, the chamber of
commerce, tourist information office or local nevspaper.

3. Schedule a famrliari sation time when you first hit the beach. Discussion
can include those points: what kinds of rocks are present7 how steep is
the beach7 what i s the surf condition7

4. Dividing the class into small groups, each with a specific task, can make
the trip more worthwhile.

5. Be sure to bring all the materials yau need. No matter what the activities,
always bri~g: large litter bag, first aid kits, tub for' observation of good
specimens.

6. prepare your class beforehand as to what they can expect to find and what
they vill be doing. A variety of literature and films is available to use
in preparing for the trip.

7. After the trip, do same fallow-up activities, You might want the students
to share with each other, or with other classes. It' s a good idea to keep

file on what you will change the next time you go to the intertidal.



TOOLS OF OCEANOGRAPHY

VOCABULARY:

The Ch <llr nqer � the first ma ir r =i I er<t i: ic <-xi I or i< le<1 anile d on this ship fram
irrglar«I rn 1>i. 2. Ir>form<t ion gathered from this trip forms the
ba .r o.. oceanography,

Compass � an instrume»t for showing direct.ion.

Sextant � an instru<ncnt for meanur inq angular dist. ance, usual ly between a star
and the hor i zorr, to <Ietermi<;< ncsitior< at. sea.

Winch � a device for holding cahl< s r:<.c sr<. ly.

Cable - a sturdy 1 ine tlrat low< rs < Iuiprncnt i»< o the sea.

Corer � a hollow tub< that can bc dropped to the ocean floor to collect cylinders
of bottom material for Ia er study.

Nansen bottle � a metal bottle used to collect samples of water at any depth.

Messenger � a metal weight sent down the cab 1- to activate a sampling bottle
or other sampling <!evice.

Thermometer � ar i rrs fr ument f or measu ri »g temperature.

Frauts<:he botle � a plastic water sam! ling bottle

Cabl» meter � a device that show; i<ow much cahel has passed through the pul ley
when lowering oquiprn<'»t.

Angle meter � a device indicating >X; ar< iie o~ which the cable hangs wh'' le lowering
equipment irr to ti<e ocean.

Bathythcrmograph � a device pull cd alonqside a vessel while it travels, recording
the temperature at a specified deptl..

Bottom grab - a device used to bri ng up material from the ocean floor.

Trawl - a large metal frame with a net that is used to bring up samples of
marine life from che bottom of the ocear<.

Plankton � microscopic plants and animals floating in the sea.

Plankton net � a net used to strain plankton out of the water as it passes through
the mesh of the net. A coi lect> ng bot tie at the end of the net
holds the collected plankton,

Clarke-Bumpus sampler � a plankton net fitted with a valve that may be opened and
closed to control sampling.
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Secchi di "c � a divine that xs i<swered into t ht ocean to indicate the <list ance into

the water that 1 i<tht can penetrat< ~ .

SOnar � a deviC<. u»in<7 settnd WaV<7» DO«n< r ] Ot'. the O< ean f 7 <~or t<~ <'let<.rmir<e dept.h.
Depth measurement charts are ma<!< fr<vs t.hese measur ements.

Sea Sat � a satel1 it<' that monitors the oc< an» as it circles t;he eartj>.

Turbidity - wat:er transparency or how fax' l iqht can travel in the water.

Drif t bot tie � * bottle in which one puts hi s name, ad<lress, and phone number
and toss< s it into the ocean. Whoever f inds the bottle contacts
the person who sent the bottle originally, Determination of
currents are made this way.

Sediment � deposits that accumlatr on the ocean floor.



STUDENT HANDOUT

VOCABULARY

PERIOD

The Challenger-

Compass-

Sextant-

Winch-

Cable-

Corer-

Nansen bottle-

Messenger-

Thermometer-

Frautsche bottle-

Cable meter-

Angle meter-

Bathytbermcgraph

Bottom grab-

Trawl-

Plankton-

Plankton net-

Clarke-Bumpus sample-

Secchi disc-

Sonar-

Sea Sat-

Turb i d it y-

Drift bottle-

Sedime nt-



TOOLS OF OCEANOGRAPHY
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Prentice Hall, 1966

Ho, Robert J. Readin s Prom Scienti.fi c American Oceano raoh
W.H. !'reeman and Company, 197l.
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Pu t.nams Sons, 1968.

Dougherty, Charles. S~archers of the Sea: Pioneers in
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ra hic Ex editions. Ronald Press Company, 1964-

Simon, Seymour. Projects in Oceano ra h . Franklin Watts,
1972.

Waters, John. What Does An Oceano ra her Do? Dodd, Head,
and Company, 1970.

Shannon, Terry and Payzant, Charles. The Sea Sear chers:
Hen and Hachines at the Bottom of the Sea Golden Gate
Junior Books, 1966.
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Simon and Schuster, 1969.
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W.M. Horror and Company, 1966.

Cox, Donald. Ex lorers of the Dee . Hammond, 1968.



cine A FEIII<nAC K fQ<P<!RT
Yuhs!NE I:Ink?i?! "' PniLTIX T

your ide*s ~ cc>mments i!id suggestions about this .tet ivii y packet to rcfino existinq materials and plan for fut~
deueloptnetlt'. Please fill out this Survey, re!neve it .Iiom the paelcet and mail it to ue. It hae been pre-a~eea44

your conven ence. In an! ic Ration of your response atid contribucioii, thank you.

Nachers Name :-:choo I

' rade Level

Type of  ' lass
'iricnce, su< i il studies, math, etC'.l

Circle the act.ivity paul < t yoii » e eviluatittil.

Profiles aiit I'reit:ectn
Tides
W~ls cil, .e<;snout*!thy

Lit.erature and t.hc Sea

please list land comme!i't about! the activiiie you have used trom r!ir,icttvity packet

3, reepin<I in mind ycu cOu<S<. util< CtiVrei

a ~ How wulldid this material relet-o?

b, How aopropriate for your studerts were the conc<pcs, pri:i<.iples and vouabu!arv oC this activity packet>

How realistic wer< the activit.ie i and skill for your studerits

4. Are the teacher's material.; arid ir t.ruct.iona a!equate ani ompletc?

5- How could t.his act.ivity packet be improved?

6- All thinqs considered. wliich of the fo92lov.'ncl best iles<rile<a your < v< i II I t''r'I ii"t U < ii'I '1 v t'PCA I ar k t you used.

iisvery usefu!

Do you plan to use these <taterials again?

Do you plan to use any o. the otl.er activity packets?

Have you introduced other teache s to the activ ty oaci<ets?
If so, who else may be presently using the m.-taiials?

ICould you use Marine Education activities as a vehicle to teach skills in other areas?  Please check all those. that
apply, ! SC! ENCE ENGL!SH AFKT VOCATIOl4AL EDVChTXC%

HI>MAN I TIESSOCAr STUDIES

would you be interested in?

Yps«in'I the Marine Education Re ourre Center and tttr I'.i< ifi<,.i:i<ncr C<nr'-r?

yl-'S Ncib ~ Attendin<I a marine education inservi' e wcirksIi<t!'?

5 choo 1 Di st r i r t

Of Students I'nic lv<,l

Beaches
Early Fishing People of Pu'4et Sound
Energy from the Sea

May we contact you for f ur the r i n f o rmat i oti?

pa« for additional cotmaents on back,

NCWE ECONONICS

OWER IPlease speci fyl
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Marine Education Project
pacific Science Center
200 2nd Ave . M.
Seagt]e, WA 981D9


