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Introduction

This book is offered to youth
leaders and teachers as a tool to
help young learners discover some
of the wonders that the sea has to
offer. It is also a tool for youth
development.

The goal of youth programming
is to provide developmentally
appropriate opportunities for
young people to experience life
skills, to practice them until they
are learned, and be able to use
them as necessary throughout a
lifetime.

In each lesson in this curricu-
lum, youth will have the opportu-
nity to practice one or more life
skills. In addition, they will
understand the importance of the
ocean’s various roles in the lives

of Oregonians. Combining life
skills with science literacy will
create a solid foundation for a life-
long learner.

It is not necessary for the leader
to have a science background to
use this manual. It is good for
children to see adults as learners
too. In each activity, supporting
information is provided in a
background section or as part of
the procedures section. Follow-up
activities are suggested after some
lessons. Member’s Record Book
pages accompany most of the
activities. Leaders should dupli-

cate as many copies of the Re&
Book pages as needed for theg

learners. Ask learners t e
a three-ring notebook @ch to
K .
>

keep their Recor 0 es

®gon Department of E w

Different groups have different
interests. Leaders can pick those
lessons of greatest interest to their
learners. It is not necessary to
complete the activities in any
particular order, although they are
placed in the book in a suggested
sequence. It is hopgd that {gachers/
leaders will explghe iscover
with their learners\ge many
fascinating a of “Our Water
World.’¢

Sghoo hers will find that Q
st s will be able to demon\o

apabilities in speci

Grade 5 Benchmarks

n
participation in thex t

ns. A

tha time thes 1@ were under
fopment nchmarks
edon t wing page were
geted.
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Oregon Department of Education Content
Standards—Grade 5 Benchmarks

Unifying Concepts
and Processes of
Science

* Identify interactions among
parts of a system.

* Use models to explain how
objects, events, and/or pro-
cesses work in the real world.

¢ Describe actions that can cause
or prevent changes.

Physical Science

* Identify examples of gravity
exerting force on an object.

Life Science

¢ Describe the basic needs of
living things.

* Describe the relationship
between characteristics of
specific habitats and the
organisms that live there.

* Describe how adaptatio @
an organism survive in 1]\

environment.
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Earth and Space
Science

Scientific Inquiry
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\ience Qle

Geography

* Examine maps to locate places

and interpret geographic

information. é.

Explain ho@ al environ-
e

ments cttd by human

actiyem gd present opportuni-
tiesraints, and hazards. Og
ial Science \\

Describe the earth’s place in the
solar system and the patterns of
movement of objects within the
solar system.

Ask questions and make
predictions that are based

on observations and can be alys;s

explored through s1mp1e » Identify and styd -
investigations. \b points of v1ewn\&vent
Design an investlg ’1ssue or

check predlctlons xp1a1 cterlstlcs of an
Collect, or d su event, e, or problem,

rize data fr& t1gat lasung possible causes and
Anal

%entlfy a response or solution

erpret,
om inv. ions. \
Q and explain why it makes sense,

using support from research.

al

r%c w

e how oices of
1v1dua1s together,
atfect glaQal g€source cycles,

ecos ¥ and natural re-
pply-



Planning Field
Trips

A field trip is an exciting way
to expand on the activities you
will be doing in your regular
meetings. A trip to the seashore
may allow some members to see
and do things they have never
experienced before. Along with
new discoveries, a field trip
enables members to see first hand
the principles and processes
discussed at meetings and in
books. A good field trip is planned
well in advance. Poor planning
may result in wasted time and
missed opportunities.

Planning a field trip begins with
the objective or purpose for
making the trip. Clear understand-
ing and communication of these
goals and objectives will earn you
the support of parents and help

your group members know what to

expect from the trip.

Safety at the Coast
When working with any group,
safety is always a concern. Aré)

dents do occur on the beach

?'*Vari e h s of und
si d “sne: awss,”
% p the JIN\WaTY swim-

&

guidelines can help ensure a safe
and enjoyable trip to the beach.

Rocky Tidepools

* Visit the beach an hour before
low tide so that you are explor-
ing the beach on an out-going
tide.

* Do not wander to the outer-
most rocks. There is the danger
that variable waves will splash
onto the rocks.

* Algae-covered rocks are
slippery. Require good foot
wear and move with caution.

* Many beach cliffs are old s
dunes. They are eroded an
often unstable, posing.g Ngngpr

to those who come se to

the edge.

. Th

Sandy Beac% \,
* SwimminWin Oregon %’
watg outd be a@d
N dhyp&
otentialri

*

tey is very
l@iais a Q%

* Rip currents or undertows occur
along sandy beaches. These
currents are created by a narrow
band of water flowing from the
beach into the sea. Swimmers
caught in these currents can
panic and tire out fighting to
swim back to shg€_By swim-
ming parallel 4@ t ch
instead, the SwiNzgmer will move
out of the t and be able to

retuEe. g
. ch Mmbers should stay O

ay from drift logs, espeg
high tide. Even a smzﬁsa
ashing under a log se
it to float and rol. s
usually at least \ th a year
frgm such @ on the

Qregon C

% ’\Qioating Oregon Bays

*
erson in the boat should

a lifejacket. Oregon law
quires children age 12 and
under to wear fastened, appro-
priately sized lifejackets on

both motorized and
nonmotorized craft.

X

Be aware of the tidal action,
especially if boating near the




mouth of an estuary. Strong
tidal currents can carry small
craft out to sea and into rough
ocean swells.

» Take precautions against
hypothermia. Exposure to cold
Oregon waters can bring about
hypothermic conditions quickly.
Hypothermia can be fatal.

Before the Trip

¢ Set your goals—What is it that
you and the learner want to
accomplish on this trip? What
experiences do you want the
learners to have? Do they need
any prerequisite skills or
knowledge in order to get the
most benefit from these experi-
ences?

* Consider your local resources.
Is there a way that you can
accomplish your goal without
travelling?

* If at all possible, visit the field
site before taking the group.

Find out necessary details abo
expenses, facilities, hours, clot

tides, etc. If you are gom 0
collect specimens, be sur

you have the prop
location.

* Compile ipent list @
the me thal take

seas
c 11

into wet

e
your [&
1€ a ment list

that clud% d kit,
garbag histle, clip-
board, mng equipment,
and anything else you need to
accomplish your trip goals.
Take extra pencils, coats, hats,
and lunches in case someone
forgets theirs.

count.
ave 11tt1 Commerce, etc.
roperl @
& ed ho he wea On the Trip
i1l b

* Distribute and collect permis-
sion slips from youth. Recruit
parents or other adults to go
along. Expectations of adult
leaders need to be clearly
defined.

* Prepare a list of the names of
the participants. Give one to
every chaperon and leave one
with a responsible adult at
home. If the adults accompany-
ing your group do not know all
the members, make name tags
for everyone.

* Be sure that you know the begt
route to take to the field sy&

Discuss this with the drivix{(s)
prior to leaving. Rergg
consider parking 2
needs for bus

1ng

. DlSCLlSS w1 aders
appropr duct for
Mak that thg uNder-

onseq s Tor
pr1a l@ r, and
& w thr ecess
xplam nded for te
footwe

y 1nvol\% members
ivities. Get
inyQlvedn gathering
nstructing equip-

* Appoint one member in each
group to be responsible for
equipment.

* Remind the learners before
departing of the purpose of the
trip, the appropriate conduct,
and the schedule.

* Remind the parents of the time
and place that they are to meet
you on your return.

¢ Distribute matenials the learners
will need.

¢ Allow learners to work at their
own speed. Listen, observe, and
ask pertinent questions to
encourage progress.

¢ Jot down 1deas ddltlonal
projects and as they

occur to yo he learners
. %\ﬁr rocks, be sure
m to their original

ny animals collegt

ositi
%‘iﬁsewatlon should be t\ﬂ
ed quickly to the@or

rock. @
e Leave the area @ an you
Jfound it.
% calm exible when

plans 1@ e changed. Model
p; lem-solving behavior
ch11dren

@er the Trip

D1scuss with the learners the
investigations and how they
apply to their project work.

¢ Help the learners compile
information gained on the trip
and relate it to the concepts in
the area of study. This is a
process that will be helpful
throughout their 4-H project
work experience.

 Enlist members’ help in writing
thank-yous to adult chaperons,
guest instructors, and institu-
tions that supported or hosted
your visit.



The Water
Cycle—From
Ocean to Land
and Back Again

Concept

The water on our planet is a
finite resource that is naturally
recycled. Its movement from
clouds to precipitation to stream to
river to ocean and then, by evapo-
ration, back to clouds again is
called the water cycle. The energy
that powers the water cycle comes
from sunlight and gravity.

Life Skills
Learners will practice:
e Critical thinking

Time
20 minutes

Materials

e Clear glass
* Ice

* Round flask
* Water

* Dictionary

Procedure
Where does water come from?
How does it get there? Continue
this line of questioning until the
children come full circle back to
the original source that they
named. It’s kind of like a circle,
isn’t it? Does anyone know wh
that circle is called? Chanc &
the children already will
learned about the wat
Today we are goin
miniature water
water until 1t 1
point. Plac
and rotal
m01

ke a

&& ‘e soxﬁ ater Hb
?\

Q,Q

. Heat so O
e boili "K 3.G
n
ass so % s across Oregon. Make a
ides cl Qmp \ ap of the annual rainfall of

round flask and set it on the top of
the glass as shown.

Have the children label the
parts of the illustration in their
record books. Look up the words
evaporation, condensation, and
precipitation in the dictionary.
Describe which prg€egs isshappen-
ing in each p periment.

Follow-?ﬂctivities
1. Mak§ at a terrarium

t you have to wat

h (10
plants inside? How 1St
Ok the water cycle?

2. Watch the evening

report. Find out most of

Jhe rain clou%x‘our area
ame fro ere they are
going y pass over you.

yQUT local library. Look
rmation on rainfall for

Oregon. Why does the western
part of the state get more
rainfall than the eastern part?

D



Member’s Record Book
The Water Cycle

Date

Place each of the following words in the right space to illustrate water as found in nature; l@dud, rain.
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The Ocean'’s
Tides

Concepts

Tides are the response of the
ocean’s waters to many interrelat-
ing forces. The primary forces are
the pull of the moon’s gravity and,
to a lesser degree, the sun’s
gravity. The sun, even though it is
much larger than the moon, has a
smaller effect because of its
greater distance from the earth.

Life Skills
Learners will practice:

* Critical thinking

* Learning to learn

Time
1 hour

Materials

Activity 1
* Hula-hoop

* String: 4-foot segment an
15-foot segment

» Sample tide table V\

* Globe or world %

Activity 6

* A copy o

ach le

pP¥y of

Crayons \\@
* Two bra@' S (paper
fasteners)/ thodel

¢ Rulers
¢ Pencils

» Sheets of tagboard or stiff paper

&ller e
?ﬁeater

&1 forc
& n of the
) )

Procedure

Lead the learners in a discus-
sion of their experiences with
tides. Ask them what they know
about the forces that cause tides to
change. Some children may have
gone clamming and will know that
the clam beds are exposed at low
tide. Others may have noticed the
change in tide level as they played
on the beach. Large ships must
wait for a high tide to move safely
in and out of some harbors.

The causes of tides is a com-
plex topic. To assist in visualizing
the effect of the forces that cre
tides, ask students to imaging
are looking at the earth’s
Pole from space. Imagj
earth is completely co
layer of water—jre are no

continents visxg
The lay o&ter coverf
earth re%to the grafn
pull g e d the
&gh itis
oon, h a
use of
from thﬁ
lso res&

arger th

by the
. Remember
sea high point and a

e of the earth. Two tidal

1 es of the earth. Because there

¢ Earth, s.)\(I
%d tidal bulg el es” are present on opposite

New Muun

Sun

are two bulges, there generally are
two tides per lunar day. A lunar
day is 24 hours and 50 minutes.
The earth makes one complete
rotation relative to the moon each
lunar day. Because the earth is
turning in relation to the tidal
bulge, any particu cagon on
the Oregon C ove

idal bulges in

through both of t
a lunar i?\
e moon, and the
ng constantly in Q
%n to each other. The moo O
the rotating earth. Rgf
The path of the orb1t lipse,
not a circle. In add he earth’s
axes is tilted ect to its
jt*about t #The moon’s
b1t 1s al angle to the
earth orb e relationships of
t e sun, and the moon

stantly changing in a
ictable pattern.

Activity 1: Hula-Hoop
Tides

Select three learners to help
enact the formation of tides. One
will be the earth, one the moon,
and one the sun. The layer of
water covering the earth will be
represented by a hula-hoop. Have
earth stand in the center of the
hula-hoop.

Cut the string into a 4-foot
segment and a 15-foot segment.
Tie the shorter segment to the

n and the earth orbi




hula-hoop and have the learner
who will be the moon hold the
other end. Since the moon is
closer to the earth than the sun, it
exerts a much stronger gravita-
tional pull. Water on the earth
responds to the pull and forms a
bulge. This is high tide.

The earth’s water also is
affected by the gravitational pull
of the sun. Tie the 15-foot segment
of string to the hula-hoop. The
learner who is the sun holds the
other end. Initially, have both sun
and moon stand on the same side
of earth (see diagram on previous
page). Earth, meanwhile, should
hold the hula-hoop with one hand
near the strings and the other hand
on the opposite side. Have the sun
and moon pull the strings gently
while earth counteracts the pull by
pushing out on the opposite side of
the hula-hoop. This will elongate
the hula-hoop, creating an oval.
The two sides of the hula-hoop
farthest from earth are the two
high tide bulges. The narrower
part of the hula hoop oval reprgg
sents the low tides. The high {ide
on the side away from the&u

n

and the sun is caused

but they are working against each
other. The high tide bulges are not
as high and the low tides are not as
low as in the Spring Tide. This is
called a Neap Tide (see diagram
on page 12).

Refer to the tide table and note
that every other week there are
extreme tides, the Spring Tides,
followed by a week of not so
extreme tides, the Neap Tides.

Place the hula-hoop on the
floor, but have the earth, sun, and
moon continue to stand. Ask
questions about the movement of
these bodies. How often does t
earth rotate? (Once every 2

the earth to go a

(365 days.) I cqurse of
will the m n%e much?

é%s the
oulder

tates once

gal force. The ran n the re. (Tw each.) It might help
high and low tides eme. Or youeD\p 2 sign that says,
This is calle: WL Tide (sge n the earth’s right

For ¢0Pyc ers, tl-@&' be

a go to stop son Qr
o the uildin: \,

aCWyity. The ne monstr, a‘
&ncerns th%oveme&@

moo un in gl to the
eart| iS'ay be @¥ialt for
learner®to vis \

Have th the moon
move so that\Qey are at right
angles to the earth. Both the sun
and the moon should pull gently
on their strings. The sun and the
moon are both exerting a gravita-

tional pull on the earth’s oceans,

10

“Oré
shé Will the tides be at
xXO§ILy the same time every day?

0.) Why not? (Because the
moon is moving a little bit each
day.)

Continue the demonstration
until the group can describe how
the movement of the earth and
moon dictate the height of the tide
at any given time and place. Some
learners may be able to figure out
approximately how long each tide
lasts, and whether the tide will be
earlier or later each day. Have the

North Pole. Usin
&jrom tha@ide of the tag

learners consult a tide table to
confirm their predictions.

Activity 2: Model Building
This model will show how the

earth rotates through the tides, and

the orientation of the tidal bulge

toward the moon. Itgwill not show
fluctuation 1n th #ht Y the
tide. The lead ouM construct a

model befo e 1&sson for
learner a finished model.
Dis the supplies for

Agfivity Mo the members. H@ b

QM color the earth, sun, mgeg)
@ tide figures and then %ﬂ

as it
T the
T, cut a

ht. The earth figure is
would look from €

oXrd that ches long and
Y2 inch Cut another strip the
samepmpidih, 4 inches long. Glue
thk t figures on to tagboard

ut them out again.
lue the tidal bulge to one end

of the 4-inch strip with the long
sides of the oval along the length
of the strip. Pierce the center of
the moon and the end of the 4-inch
strip opposite the tidal bulge.
Using a brad (paper fastener),
fasten the moon to the 4-inch strip.

Glue the sun to the end of the
15-inch strip.

Stack the figures so that the
earth is on the top, the tidal bulge
with the moon attached is in the
middle, and the 15-inch strip with
the sun on the end is on the
bottom. Pierce a hole through the
three layers at the center of the
earth and insert a brad (paper
fastener).

The earth figure can now be
rotated through the tidal bulge.
Ask learners to arrange the figures
to show a Spring Tide and then a
Neap Tide. Remember to rotate
the light side of the moon toward
the sun.



Follow-up Activity
Graph the tides for one month.
Make copies of the Graphing
Tides chart for each group mem-
ber. Divide the days of the se-
lected month up amongst the

group members and ask each of graph page add the phases of the
them to record the tide informa- moon. Can you see how the tidal
tion on a graph page. When all the  height change as the moon goes
graphs have been completed, tape  through its phases?

them together in sequence of the

calendar dates. On the top of each

>
4

p.

p)
2
1

1 \, Noon

Time of Day

/z,

I3
N
10[11

|

2|13|4|5|6|7]|8]89

-~

Midnite

10
9
8
7
6
5
4
3
2
1
0
1
2
3
4

Tidal Height

11
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No _.~ Spring{lidgd When th%s a full ad w Moon, the Earth,

~N——— - S d Moon are . Th ve the most
ﬁ range the W ¥low tides.
& >

Neap Tide- When the Moon is at the first and third quarter,
the Moon and Sun form a right angle with the Earth. These
tides have the least range between the high and low tide.

12






Reading a Tide
Table

Concept

1. Tide levels are predictable and
are published in tide tables. For
safety’s sake, a tide table should
be used when planning activi-
ties at the coast.

2. Winds and pressure, as well as
the shape of the bottom and
shoreline, affect the time and
height of the tide.

Life Skills
Learners will practice:
* Personal safety
* Critical thinking
* Learning to learn

Time
40 minutes

14

Materials

* Tide tables for the current year
and upcoming months

Procedure

Using the Member’s Record
Book questions as a guide, intro-
duce learners to a tide table.
Remind learners that wherever
they may be visiting a coastal area
they should consult the local tide
table before planning their activi-
ties.

Answers
1. Local sporting goods store, e

a good source of tide ta
you were travehng to
state you could w ty s

chamber of comm!
tourism for

. The date fo

’&
'month %
O

. AM. s in light type; PM. is in

bold type.

. These are the morning (A.M.)

and afternoon or evening
(PM.) high tides.

. Generally, there are two high

tldes and two @e‘s each

. March

:33 PM. the tide

k to tide pool.

?@ >
%:s i1s 6:50 PM. It Wl;:'@\?

0.There are several

answers to th s on
o March 9-17 good low
kdes du ight hours.

A sto cause the water

tg e hlgher than indi-
@ﬂ on the tide table.

1shing or boating informa-
tion. Safer swimming times.



Member’s Record Book
Reading a Tide Table

1.

Date

Where can you find a tide table for a specific coastal area? &@’

Answer these questions using an actual tide table for the currexb th and year.

2. What do the numbers in the first left-hand column indicate?

. Where are the high tides listed in your tide book? O \‘@

How is A.M. written differently from PM. in your book? 0 . 0\0
O & O

. Under the heading HIGH WATER, Time and Feet ten twi é@ do these @
0

entries mean?

How many high tides, and how many 1@5 does th gon co ach day?

Answer these question'scuy e sa.u@nde &0” March, provided at the right.
7 ide?

. What date(s) have only o @
8. On which date the lo e of the mQa
TIDE TABLE FOR MAR
oS Pacific Standarg Time Dock
U Marine Science Center Doc
9. On Marc{ h -0. 4 t1de a ill that be a good ———HIGHWATER [OWWATER
time 0 A ohng" IlOt? TimeFest Time Feet me Fest Time Feet
< : 1 51577 817 63 103 1.1
2 63177 928 &8 1201 45 2:14 0.6
3 7:50 79 10:15 &4 1 45 317 0.1
4 859 8.4 10:52 71 256 4.1 407 Q.
5 959 88 11:27 717 359 3.4 451 08
date &e 1eve1 t1me that would be good for 6 10:53 92 455 25 533 10
7 12:01 8.4 11:46 93 545 15 6:11 0.8
8 12:35 9.0 1238 9.0 631 06 850 0.4
9 1:08 94 130 88 722001 727 03
10 145 96 223 7§ 8:09 05 807 1.1
11 223 95 32 741 901 0.7 848 20
12 303 9.2 428 63 957 06 932 28
g on the d Bt h | emiheg
11. If'%bad stong&ﬁmg on the day you want to go clamming, 1§ ?29 ;ﬂ w | e
1 21 116 4 1 03
how will t & ect the tide level? S Taea O nSa2 o0
18 9:39 7.6 10:56 7.1 346 33 422 0.2
9 10:29 7.8 11227 7 435 28 503 04
20 11:11 8.0 11:54 7.9 511 22 833 0.8
. . . 21 1152 19 549 1.7 601 0.9
12. What other types of information can be obtain from a tide table? ZEnayzn e q sni2 ez 13
24 1.04 83 143 72 728 05 7120 2.1
25 1:28 83 222 648 8:02 04 745 2.6
26 1:54 82 303 63 8:36 0.3 8:17 3.0
27 220 80 353 59 9:18 0.3 8:49 34
28 265 7B 4:58 55 10:09 0.5 931 38
29 340 76 6:15 53 11:09 0.6 10:30 4.1
30 44173 738 55 1220 0.5 1154 42
31 601 7.2 8:3r 59 1:31 0.3
AM.. Light Face P.M. - Bold Face



Waves
Concepts

1. Waves are a disturbance of the
water’s surface.

2. Breakers occur as waves enter
shallower water. The wave
begins to “drag” on the ocean’s
bottom, decreasing the energy
available for forward motion.
The bottom of the wave is
slowed more than the top.

3. Except for near-shore breakers,
there is little forward movement
of water in waves. What we see
is the movement of energy
through the water. The energy
from the initial disturbance is
being passed on.

Life Skills
Learners will practice:
» Contributing to group effort

* Critical thinking
* Learning to learn

Time
30 minutes

16

Materials

Activity 1
For each member:

* Three wood blocks

* A sheet of sandpaper
Masking tape

* A smooth surface on which
to work

Activity 2

* A clear plastic (soda or juice)
bottle with a tight-fitting lid

Mineral oil (cooking oil may be ly r;nhovling in ;lcira@.
RALIoN. C larger the c
of

Waves are made up of crests
and troughs. The crest is the
highest part of the wave; the
trough is the lowest part. Waves
can be measured for length and
height. The horizontal distance
between wave crests is called the
wavelength. The jgal distance

between the cr trough is
called the wave hd&ght.

There is tttle forward
ater In waves.

Wapes aj to be coming in to Q
sl%but the water in the wav@

substituted, but results are ;
as good) larger the circular m t
‘ the water. The wat es

* Rubbing alcohol (m:; fosward, dowQ, en backward

water) @‘& energ% sed through the
* Blue food co 3 O ater. @

\} When weles encounter water
h d ) lé:’r than one-half their
Back u @ &ength, such as at the beach,
t

. B
vé?‘;a .
&6

are said to “feel bottom.” As

chumit@
f the W&V surfac%\Ee water becomes shallower, the

circular motion at the bottom of
the wave is altered. The water at
the bottom of the wave slows
down. At the surface, the circular
motion is still moving rapidly. The
upper portion of the wave moves
faster than the bottom so that the
top spills over, creating a breaker.




Breakers do carry water with
them. Waves that transport water
are called translation waves. If the
wave breaks quickly, the crest will
be thrown into the trough in front.
This leaves a tunnel of water and
the wave is known as a plunging

wave. Surfers call this tunnel the
Banzai Pipeline.

If the wave breaks more slowly,
the crest simply tumbles down the
front of the wave into the trough.
This kind of breaker is known as a
spilling wave. Surfers prefer
spilling waves because they last
longer than plunging waves.

These, and other breaker

sliding on a smooth floor in your
stockinged feet. As you slid, your
feet came to a place on the floor
that was not as smooth. Perhaps
there was something sticky that
had been spilled there; perhaps
you came to some carpet or
concrete. What happened?

Activity 1:
Waves
Workj

,@%fo’ck

partner, have
e piece of sandpa-

(O

@ push them along unti
e over the sandpape:

characteristics, are caused by a (Tripped, fell, sllowed down. \ hap pens? How dox\ 5 P ar;

combination of the shape and The same thing happer®\yi i thke ty?pe 0f6 e

composition of the ocean’s bottom wave.s. Waves are rea regier: Q )

surface near shore and the type :;ZVZZ%) :hgz::i il the W”werhef ot:;lvci:ty ve in a

and origin of the swell. water near sh energy, \} Fi dottle about half full of

Procedure “dr ags.” ori%e boxtom a S a “Add a few drops of blue
Have learners recall watching down, ) our fe hen @lori.ng. Fill _the jar to the

waves. Are they all the same? you @ wing. Th&(oNof the with mineral oil. Try to cap the

Where do you see waves that fall
over? (Near the shore.) Those are
called breakers. Today we are
going to discover why breakefs
occur where they do. Think
a time when perhaps

o)

‘ s tra st like 6
’%r vad an 7 body ga

falls OWNLEY s try n-
; strate Wh e bloc@

bottle without trapping any air
inside. Turn the bottle on its side
and rock it gently back and forth
to simulate the action of waves. A
simple support can be constructed
so that the bottle may be displayed
on its side.



Member’s Record Book

Waves
Draw a picture of a breaker: &Q.
X o
X @
A 4
Sy
O & L
e\% %
What makes breakers fall o \O & ‘:é.
How did you demon tt@Y Q\)
N S
Q \Q (\%\
&
« \&
(<O AN

!uusc o7
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Why are the Procedure the questions and formed his or

i i hypothesis, call the group back
0 Before the meeting, mix up the ~ her hyp S, group
Oceans Salty ¢ following solutions, in each of the  together. Review the correct
four jars: answers (provided below) and
Concept discuss how and why they are

Jar A: 1 cup warm water with

Rivers transport dissolved salts
1 teaspoon salt

and minerals from the land to the

different, or the same as, the
learner’s answers.

sea. Jar B: 1 cup warm water with .
. . 2 teaspoons salt Answers
Life Skll‘ls _ Jar C: 1 cup warm water Members Record
Learners will practice: ) Book ions
« Critical thinking Jar D: 1 cup warm water with
3 teaspoons salt 1. Of th Jars presented for Q
* Leaming to learn Place the salt block on an Syng, Yar B is the closest i 1
inity to actual seawater.
. overturned cup in a pan. Mark an Q
Tume “X” on the block with the pe: 1 quart of seawater,
30 minutes nent marker. While the rest O‘K approximately 71/2 ns of
. meeting’s activities are takin salt. (Show t
Materials place, have learners @ €arlier.) Sc. easure the
* A small salt lick block (mineral ~ dripping water on the the unt of the ocean
block), such as those sold at pet ~ Plock with an an ey (called ) in parts per
stores for guinea pigs each learner edr a& thousan n average, in every
forlor2 ore p. parts of seawater,
* Eyedroppers it on to t t member. are 35 parts of salt.
. Cup and pan R t1nuing \ owever, the amount varies
« Permanent marker the le 1y work with location.
dl ually to a hyp(Q 3. If all of the salt in the sea were
 Salt (pickling salt works best; to answ uestlon removed and spread evenly
it will not make the water ?&ltwat T On TECOT '
over the surface of the dry land,
cloudy) Q page. ernative S o it would be over 500 feet thick!
* Warm water \ haygNgrbers wo&‘ ars or That is about the height of a
‘ & 0 create ypotheses. 40-story building
* Four jars K ce each pagsqp has reviewed '

:r:if“;;‘““\kt T O
ofs\ ep hld%, Q%

(<O

19



4. Most of the salt in the world’s
oceans came from the rocks of
the earth’s crust. Over millions
of years, as the rocks are worn
down by weathering, the salts
are dissolved and carried to the
sea. Some of the salts are
contributed by underwater
volcanoes, as well. When
seawater evaporates in the
continuous water cycle, the
salts are left behind.

If you have not yet done so,
take some time to examine the salt
block. Notice how the water has
dissolved part of it. The “X” may
even be gone. This represents the
way that water has dissolved salts
out of the earth’s crust.

5. Is the ocean getting saltier?
This is a tricky question. Not
everyone agrees on the answer.
One difficulty lies in the length
of time it would take to detect
even the slightest change, and
in the fact that the salinity of

20

the ocean varies with location,
season, and depth. It seems like
the answer would be “yes,”
because wind and rain continue
to break down rocks and release
salts. Sea floor vents and
volcanoes continue to form and
contribute salts from under the
sea floor. If you calculated how
long it would take for the sea to
reach its present level of
salinity, given the amount of
salt brought into the oceans by
the rivers, however, you would
get an answer of a little less

than 100 million years. This js a
short period of time geolog&

; [%te. Remo
ually ’m and
ecogle ops run@

Although salts are
entering the sgay S0
bound into 1

other er

tions
x hers
&y by organi@MgMatill @»
L he
OCCSSCS’Q%\'

such as subducting sea floors.
So what is the answer? The
answer is probably “yes,” but
not as fast as you might expect.

Follow-up Activity
Why does the salt,stay in the
ocean? When wat erates
and rises to fopRcl , it is pure
ing water does

water. The O

Not carryg %ﬁ or minerals

with onstrate this, bring Q
sope salitWhter to boil produci go

Make sure the boilin
er and steam don’t sp m

learners. Using a p ngs,

carefully hold a c ver the

steam. Moisture (X ect on the
te from the

o the water
the plate. Taste the
wategagops. Are they salty?

N\



Member’s Record Book
Why are the Oceans Salty?

Date

1. Using a clean spoon, taste the water in jars A, B, C, and D. In which jar is the salinity (salti@o

most like the ocean’s?

(Hypothesis) (Correct)

2. Approximately how many teaspoons of salt are there in 1 quart of seawateQ

(Hypothesis) (Correct) O
3. If all the salt in the sea were removed and spread evenly overt@« 0\()

surface of the dry land, how deep would it be?
(Hypothesis) (Correct) ( > OQ @

4. Where does the salt in the ocean come from?
(Hypothesis) § ! i S Y

5. Is the ocean getting saltier? State h or why n

(Hypothesis) . ?‘ (Co
\>Q ©
N oo‘ RN
< \ Q@
RN
& \®
(<0 \
\




The Density of
Sea Water

Concept
Saltwater is denser than
freshwater.

Life Skills
Learners will practice:
* Critical thinking

* Learning to learn

Time
30 minutes

Materials
Solid Density
Demonstration

* A rock and a block of wood
about the same size

Gas Density

Demonstration

* A helium balloon and a regular
balloon

Liquid Density

Demonstration

* Two eyedroppers

* Food coloring

* Salt (pickling s s best i
will not egvater cl
. Two large Wass beakeNgr clear

las ses

. éos allb&

water as Jjuice
bove ma
enou®Q for the perform a
demonstration and materi-
als allow, Nv'ﬁe each team of
learners with 2 set of equipment
for the liquid density part of the
lessons.

jals are

22

Nmtrodu&
sity iyt unt of
&rﬁt vol is
ip is dem by the
c¥rom ph cWelass that

{Qund of @;{ a pound of

Procedure

Before the meeting, set up the
following solutions:

In the glass beakers or drinking
glasses—
* Glass A: water and 2 teaspoons
of salt
* Glass B: freshwater
In the small beakers or juice
glasses—

* Glass C: a small amount of the
saltwater from glass A and food
coloring. The solution should
be dark.

* Glass D: a small amount
freshwater and food calpri

disturbed. It ig il

Let the glasses sw@ place
where they will %be ped 010

e 1e e ready t

ord de

more, a
eather both weigh the

e lead is much denser
take up a smaller space
pound of feathers. If two
jects are the same size, but one
eighs more, the heavier one is
denser.

Is it possible for solids to have
different densities? Pass around
the rock and the block of wood.
Here are two solids. Is one more
dense than the other? Drop the
wood and the rock into a pan of
water. The wood floats because it
is less dense than the water. The
rock is denser than the water, so it
sinks. When all the learners
understand that solids can have

®4’hat about seawater,

ant for
water in th, x o be a?i}
possibl e demons
RO

different densities, ask, Is it
possible for gases to have different
densities? 1f the learners are not
sure, show them the two balloons.
The gas inside the helium balloon
is less dense, so it floats in the air,
just like the wood floats in water.
Finally, ask, Is @pgssigle for
liquids to have densities?
If anyone a “Yes,” ask for
an examle d example is oil
and V1 salad dressing.
% d vinegar are com- Og

it is easy to see that one

is less dense than |

ment to find

p\Vious ex involved
ating stance in another,
the le ight suggest doing

h&h eshwater and saltwater.
en the learners have com-
ed the discussion, point out the

ur glasses of water solutions.
Tell them which glasses contain
fresh and which contain salty
water. Using an eye dropper, take
some of the colored freshwater
from glass D and hold the dropper
in glass A with the saltwater so
that the tip is in the middle of the
liquid. Make sure that all the
learners can see.

What do you think will happen
when I squeeze the freshwater into
the saltwater? Why do you think
so? Allow everyone who has a
prediction to share their reasons
with the group. The predictions
also can be recorded in the space
provided on the member’s record
book page. When all the predic-
tions are recorded, gently squeeze
the bulb of the eyedropper so that
the colored water comes out in a
thin stream. Because freshwater is
less dense, the colored water will
rise, making the stream go up
before it dissipates.



Repeat the demonstration by
using an eyedropper of the colored
saltwater from glass C in glass B.
Again, allow the children to make
a prediction before you actually do
the demonstration. You will know
that they are understanding the
concept if most of them predict
that the colored saltwater will sink
in the freshwater. If time and
materials permit, allow the learn-
ers to do the demonstration
themselves. They may want to
experiment with different concen-
trations of salt to test different
densities.

In closing, ask, What difference
does it make that saltwater is more
dense than freshwater? How
would the density of the water
affect an animal trying to swim on
the surface? Under the surface?
Can you think of any place that

Jreshwater and saltwater come
together? (In an estuary, where
rivers meet the sea.) If you could
slice an estuary down the middle
and look at a cross section, where
do you think that the saltwater
coming from the sea and freshwa-
ter of the stream would be in
relation to one another? (Accept
any plausible answer.)

Follow-up Activities
1. If you did not make the wave-

in-a-bottle a part of your study
of waves, you could do it now

to demonstrate the different
densities of liquids. &

2. Make several water bal@nf

the same size and p @ mn
e

u
breakin dtasting @'

one of them. ChallerNsa
children to di which %
contains saltw itho

3. A raw egg will sink in freshwa-
ter, but float in saltwater. This is
often included in books of
magic tricks for children. (The
audience will suspect some-
thing if the water is cloudy. Use
pickling salt and warm water to

avoid cloudy w% .
4. Ask learnerﬂhl about how
the densitgagjffer®nce between
salt apgd l%ﬁer might affect
a sh ing into the mouth
e (¥lu

mbia River towagd

O

Port of Portland. The

ptain knows that the @

er ship is exactly 40 ove
the surface of t atgvhen
the ship is at of the

seQ.
Ynidges ov éver on the

ip to Pg is 39 feet above
the surf@gepof the water. Should

th tain be worried about the
ast hitting the bridge?
mt: Will the ship float higher
r lower in the freshwater of the
river compared to ocean
water?)
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Member’s Record Book
The Density of Sea Water

Date

What is density? PR

Is it possible for two solids to have different densities?

If you answered “yes,” give an example: Q E g
How can you test this? . o O

A N
Is it possible for two gases to have different densities? A&‘ N ad @
Is it possible for two liquids to have different densities? \v . AN\
How would you test this? M
/' . (\ et

Draw a picture of your prediction of what wil pen w er is squeezed into the
saltwater glass. Draw a picture of what ac a ened your prediction.
My prediction Qeally looked
’rom my prediction)
‘ 0\
Q>\/ \\}\ (\’

Draw a ge of you re 10n of 111 happen when the colored saltwater is squeezed into the
freshw @; Draw e of ally happened, if it was different from your prediction.
ictio O How it really looked

(different from my prediction)

R

<<° \®+




Gallon Ocean
Concept

As vast as the ocean is, it still
can be negatively impacted by
small amounts of contaminants.

Life Skills
Learners will practice:
* Responsible citizenship

* Contributing to group effort
* Critical thinking
* Learning to learn
Time
30 minutes, with a continuing
experiment

Materials

* A globe, world map, or atlas of
earth

* Two gallon-size clear (glass)
containers, /4 full of water

* Food coloring
* Eye dropper
* Two living aquatic plant\ch

as eloedia (available gt pet
aquarium supply »

* Vinegar ;
* A measuig poo
. o onal)

(( \

R

Procedure

Display the globe, and point out
how much of our planet is covered
by oceans. (Greater than 70
percent.)

Place one of the glass contain-
ers where all learners can see it.
Ask, In what ways is this con-
tainer like the ocean? Help
learners develop the idea that,

even though the ocean is immense,

it has edges and a finite size, just
like the container. For the purpose
of this experiment, learners are
going to suppose that the two
containers are two oceans

i . Wh
name would the learners like &

give to each ocean?
How many drops of
you suppose are in ead

The amount isn’t
the idea that it
many hun

ds
containe
som ould it
;@ one dro
tlrnng s

uted

1s dis-
ss of clean
er next
and see whether the

learn tell the difference.

(\
\@
Qj\~

@

er. It i@ go
€rs pro .@
e to tel @ % hing

glass of water from

Explain that the experiment that
will be started today is a test to see
how many little bits of a pollutant
(vinegar) can be added to one
ocean before it will have an effect
on the living things in that ocean.
Both oceans will begin by contain-

ing clear water an quatic
plant. Each da eting),

1 tablespoon ol vinggar will be
added to on . Vinegar is a
mild a paper is available,
hav one er test the pH of t

1negar and show the res
group. The aquatic

ocean will serve as re
of the livability of th or
organisms. \
«Select indigiduMg¥o be respon-
e*for addj vinegar to one
ean, tes pH of both
oceans, ansfgree on the types and

fr@’of observations that
e made (smell, color of

ant and water, condition of

Xﬁe plant, etc.). Observations made

during the interval between
meetings can be shared at the next
meeting.

At the end of the experiment,
how healthy did the aquatic plants
look? Why was it important to
compare one ocean with vinegar
and one without vinegar? What
are some other ways learners
might design this experiment?

25



Additional Activities 3.

1. Have each learner establish a
gallon ocean at home. Ask each
of the learners to choose a
different pollutant to add to
their ocean over time. The
pollutant selected should be
added in the same amount and
frequency by each learner.
Compare results. Which of the
pollutants are actually getting 4,
into our streams (rivers,
oceans)?

2. Identify sources of contami-
nants in your neighborhood
(motor oil, fertilizer, weed
killer, antifreeze, soap from car
washing). Many storm sewers
in streets drain directly into
local creeks and streams. What
impact might this have on the
ecology of that stream? of the
ocean?

Storm drain stenciling—Get
permission from local authori-
ties to paint a fish next to the
covering of the storm drain to
remind people of the impact
that dumping substances into

the storm sewer has on animals.

Create and circulate a flyer that
explains your project to the
neighborhood.

Tour your local water treatment
facility. Find out which sub-
stances carried into the treat-
ment facility break down into
harmless components. What is
your local authority doing
minimize the effects of wgte
pollution in your area’

X

\
e
NS

5. Read the local newspapers and
magazines and clip and save
any articles found pertaining to
water issues. At a meeting
compare articles. Do the articles
tell the full story or do learners
need more information about an
issue or situatigh?, o

Q
X

N
xO
0’0



Member’s Record Book
Gallon Ocean

Date

Draw a picture of the plant in each gallon ocean on the day the experiment began: &@0

e
% O
>

S
\0
O

o .@6 i

\/ K Q’
Draw a pi w of th@n ea%@n ocean at the end of the experiment.

X
S P




How the Oceans
Affect
Temperatures
on Land

Concept

The ocean moderates the
temperatures on land. The nearer a
community is to the ocean, the
smaller the annual range of
temperature.

Life Skills
Learners will practice:
* Contributing to group effort

* Cntical thinking
* Learning to learn
Time

30 minutes

Materials

* Several maps of Oregon
showing city names

* A pad of sticky notes
* A supply of pencils

Procedure

Divide the learners into small
groups. Give each group an
Oregon map. Ask the learners to
locate cities on the maps that are
listed in the Minimum and Maxi-
mum Temperatures chart on their
record book page.

Ask each group to calculate the
annual temperature range by
subtracting the minimum tempera-
tures from the maximum tempera-
tures. Enter the calculated tem-
perature ranges on the chart in the
record book. Write the data on
sticky notes and place it next t
the city names on the map. K

Help the learners analyge thg
data by comparing angeml]
perature ranges to the'
the community

Follow-up Activity

* Try heating a cup of water and a
cup of soil from above with a
lamp. Investigate which one
will heat up or cool off faster.
Have the members predict what

will happen befoge you begin
the experime @’
* What is the&a Average

Rainfall of these cities?

Go rary to gather Q

ipfo n on precipitation
éems. How does the oce

ct precipitation? Refe
o the Water Cycle le%,



Member’s Record Book

How the Ocean Affects Temperatures on Land

Date:

Fill in the blanks in the chart below by subtracting the minimum temperature from the maxi .
temperature for each city.

Minimum and Maximum Temperatures for

Some Cities in Oregon in July Q E g
City Minimum Temp. Maximum Temp. @gal Range 5@'

Ontario 58 95 &

Burns 54 88 Q \
La Grande 54 88 . \)
Bend 45 840 Q’ 6
Eugene 52 4 3 ‘ Z’
Medford 55 % \§>

Salem 52 \ 2 @.

Portland 58 % 80

Astoria 54 7&

North Bend 54 &\O

* Temperature data from Az, C) re gon \glan Pgnd Plank, U. of O. Books, Eugene, OR,

1976. &
Find the cities li %Ve on r on ma@ostwky notes to post the temperature range data for each
city next to the % c1t mag

Which twoN{ties have &owest an mperature range?

and
@t part of te are t ated?

&@ concl&\bout how the ocean affects temperatures on land?
X\Q

\




Life in the
Beach Zone

Concepts

1. The beach can be divided into
zones—microhabitats—that are
differentiated by specific water,
air, light, and temperature
conditions.

2. Zones can be characterized by
the plants and animals that live
there.

3. Each of the organisms living on
the beach has special physical
features that are adaptations for
the best use of the resources
available in the zone in which
they are found.

Life Skills

Learners will practice:
¢ Contributing to group effort

Time
2 hours

30

Materials
* Butcher paper

They are to research the zone and
color or glue appropriate plants
and animals onto the mural.

* Marking pens Allow adequate time for the

* Tape learners to plan and create their
presentation. Help them find

* Stapler information in reference books to

e Scissors supplement the i tign sheet.
Ask learners togfle e plants

* Glue and animals th&e 1n each zone.

* Construction paper

Beach zone information sheets

Which amn?bve 1n two or more
zoneS" ¢ plants and animals g

ve in a specific zone,

Procedure
Tape a large piece of butcher

Q each group makes its pr
‘0 encourage membe
paper to the wall. Draw the sb&
of a beach profile on it w%

stions, but do not al
cism. Keep the prese,
moving along so t

marking pen. groups make¢hgi

sentation

Divide the learnersf @ our e the 1 ose interest.
groups. Give eac f copy
one of the bea l% inform @Fol o&p Actwlty
sheets. Have b feren

rip

ﬁ a tr1p to the beach to
TS Wlll \' tify the zones learners have

books a
Ap e that the
Coe)na g

be% gu of the studied. How can you tell where
& ; act llbe th one zone ends and another begins?
gddes fo l-@ icular :

0



Dune Zone

The dune zone is mostly sand.
Beach sand may be pure sand or it
may be mixed with small particles
of broken shells or other minerals.
Sand is mostly composed of the
mineral quartz. The kinds of
minerals and particles in sand
determine its color.

The mounds of sand found on
the beach are called dunes and are
formed by the actions of wind on
the sand. At the beach there is
almost constant wind. Dunes are
formed or change in shape when
the wind picks up the sand a few
particles at a time and blows it
around. Plants on the beach trap
and store blown sand and cause
mounds to be formed. The dunes
help to protect the land from the
ocean and the action of the waves.

The environment of the dune
area is dry, sandy, and windy. All
of the plants and animals living in
this area are specially equipped to
survive under these conditions.

Examples of organisms living

in this area include: dune gras %d life
insects, and rodents. i ’ tidal z

dry. A natural fore dune is barren
and provides no protection from
the effects of wind and sun. In
many areas, the fore dune has
grown quite large due to the dune
stabilization program that intro-
duced European beach grass to
trap and hold the sand.

Organisms found in this area
include: beach hoppers, shore
crabs, and insects. In this zone you
also will find skate or whelk egg
cases, shells, and other debris.
Although the organisms related to
these finds do not live in this zone,
this area is where many material
gather.

Intertidal Zo
The area of the bea ‘
s calle

the high and low lin?

the intertidal z const

pounding o{ wa nd alte

exposur and salt

caus tides w

d

th1 one ma

ahty,

the habi
orgams

em to
t environ
irst gl

int

Fore Dune K ging enl ental

This zone is the y area g{ ditions % intertidal

found after the ou wallQ ganis not readily visible
toward the o .Y the zon This & o is an excellent place
with the mo@fﬁcult livi to f@ ashells washed in by the
conditi r plants andfymals. @S-

Thi bove th tlde

Q\ is gen xtrem +

<<° 55

Organisms living in this zone
include: hermit crabs, worms,
mussels, sea stars, sea anemones,
urchins, and snails. Many kinds of
seaweed, or algae, grow on the
rocks in this zone, making walking
at low tide dangerous.

When looking aihis arga of the
beach, you also gl see
birds. Although b 0 not nest

in this zone, anisms living
here pr ource of food to

bird lmong the shore Q
in% sandpipers, oystercatclr@
nes, and gulls. \'@

Sub-tidal Zorﬁb'
This zone is loca yond the

overla W e intertidal zone.
@s living in this area are
tly underwater and must

%the capacity to breathe in this
nv1ronment Some of the organ-
1sms in this zone include: sea
anemones, clams, snails, crabs,
skate, jellyfish, and rockfish.

Adapted from 4-H Marine
Science Project Leader’s Guide,
by Betty J. Jesuncosky; Cook
College-Rutgers University, 1987.
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Member’s Record Book

Life in the Beach Zone

Date

Label the parts of this beach profile: &@o

O
5 @
& \()
ORISR
%O S D
As the different groups give their presentatlbélm etch Qf&&ttwo I@ﬂmd in each zon,
O \(Q \(b'
&\ «O Q‘b
v S S
O & @
QQ) L&
QUK &
o & &
SR\
&
s
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Marine Debris

Concept

Refuse from human activities is
littering the oceans and creating
hazards for wildlife.

Life Skills
Learners will practice:
* Cooperation

* Community service/
Volunteering

* Responsible citizenship
¢ Use of resources
Time

1 to 2 hours or more

Materials
» Litter bags
* Rubber gloves

» Trashing the Oceans video (see
reference at the end of the
activity)

Procedure

Begin the discussion of marine
debris by showing the video
Trashing the Oceans to your
group. Ask the learners to restate
in their record books reasons why
marine debris is a problem. Two
primary problems that learners
should understand are entangle-
ment and mistaking plastics for
food. In the ocean, the main
sources of litter are picnickers,
ships, fishing boats, and debris
floating down the rivers. Dump-
ing of refuse at sea is now prohib-
ited by international law. This lagv,
although difficult to enforce, &
attempt to put an end to t
practice of disposing g
directly into the ocean

Plastics may be killing up to a
million seabirds and over 100,000
marine mammals a year. Plastics
have been found in the stomachs
of whales, dolphins, fish, birds,
and manatees. Leatherback turtles
mistake plastic bags floating in the
sea for jellyfish an sugne

them. The plastjgis gested
and accumulates 1N\ghe intestines

of the turtles?y slowly starve
to deat ns released or lost

f marine animals.

he beach, a

The Cousteau Smciety stimateo ilar pi be organized in
that 6 million %tter ent \ a local arl neighborhood.
the oceans c&a_r_ Pl threaten terrestrial
hazard togaaNal life is y , as well. Collect all the
non-b in one large pile, and then
Ang sort it by kind and where it might

n

have come from. Use rubber
gloves to pick up and sort the
litter. Record this information in
the Record Book.

O

canlrift ocean waters and
h een found in the digesti\\

@ you are at the beac



Once you have classified the Follow-up Activities 3. Develop and display an infor-
garbage, pick it up again and mational campaign about the
dispose of it properly. Your group dangers of plastic to wildlife.
may want to make a plan to keep a Try to get others involved in
specific section of beach or a habitat cleanup.
neighborhood park cleaned up by
performing regular cleanups.

1. Have group members collect
every bit of plastic trash that is
thrown away in their house for
2 days. Wash it if necessary
and bring it to the next meeting. 4. Find out where your trash goes

& S Divide the accumulation into after it is picked up by the
Another poss.1b111ty Is participating groups representing items that garbage truck. y
in the statewide bez.lch c-leanup would be hazardous to wildlife e Sl
days that are organized in the and items that probably would a threat toQeydli

spring and ffﬂl' Contact the not be hazardous to wildlife.
Portland office of Stop Oregon

: . Remember to consider both Re e@es Q
Litter and Vandalism (SOLV) or entanglement and confusion O

your local (?regon Department of with natural foods. . : hing the Oceans videota
Fish and Wildlife office for lable for rent or pur
information about dates and plans 2. Formulate a plan for reducing om Extension Sea

for beach cleanup day. the amount of plastic trash & Hatfield Marine Scj enter,

generated in your homeo Newport, OR, 9
. Ceyter for "

onservation
er site J/Iwww.cmc-
O ocean.oé
\ @ N
Plastic (59.0%)
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Member’s Record Book

Marine Debris

Date

Why is marine debris a problem? @0
A AN

Tally the numbers of different kinds of trash that you found on yoyppic Qon another piece of %
Divide the trash your group collected into piles according to 4 he th1nk it originated. \@are doing
a beach cleanup, what sources of marine debris did you i

\O %)

\AQ@—@'

Py

WdangéS@ debris? If so, describe it:

Which pile had the most trash in it?

N N

Make g gra of your %
@ %*’*S@o
\@
‘<O \Q\
O




Future Catch
Concepts

1. Some natural resources are
renewable.

2. Resource management can
assist in maintaining natural
resources for human use for
future generations.

Life Skills

Learners will practice:

* Responsible citizenship

¢ Use of resources

Materials

* A small fish bowl (for large
groups, provide more than one
bowl)

* Two to three bags of “goldfish”
crackers (for large groups,
provide more bags of fish and
divide learners into several
small groups)

Time 2. Let each grandparent fish from

30 minutes the bowl by scooping up a
handful of fish. Let the grand-
Procedure parents decide whether this is

In this activity, learners will enough fish for them.

investigate how a fish population 3 | et the second generation fish

may become over-fished and how in the same manper.
the problem could be controlled ) . _
through management. 4. Let the thirgée n fish in
Assign learners the following the same man : obably
there wi fish left for

roles:

* First generation; grandma, the )
d hatWfve we forgotten? Fis
grandpa
rongOduce. Repeat steps 1 thry
* Second generation: son #1, add two handfuls
son #2, daughter #1, daugh% er each generatlon m

still should run o 1sh.

* Third generation:
grandchildren 1-8 Who did n gh fish?
Tell the learners thyft eX Yrhy? How ﬁSh be
. & . C §erved fi generatlon‘?
generation wants to mWkg 11v1n id the fishi
by fishing. M every ou y ge the ishing
has washed thiy ds bef met % ow use of only the
: * The d forefinger? Would you
% a shorter time to fish?
uld you set a limit for the
ne bag number of fish that could be

to the @ caught? These are all techniques

nS)
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that are used by fisheries manag- 3.

ers to maintain adequate stocks of
native fish for future generations
to catch and enjoy.

Follow-up Activities

1. Invite a wildlife biologist to
talk to your group about how

policies for wildlife manage- 4

ment are established.

2. Find out about regulations
affecting collection or harvest-
ing of non-commercial species
of plants and animals.

Plan a tour of a local Oregon
Department of Fish and Wild-
life Fish Hatchery. Leaders
should contact the hatchery to
receive a copy of the 78-page
Educator’s Guide, The Fish
Hatchery Next Door—getting
the most from your visit.

. Timber is an important industry

in Oregon. Currently, there is a
great deal of conflict between
the timber industry and those
who are concerned about

preservation of habitats. Collect

articles about both sides of the
preservation/resource use issue.
Attend a public hearing if
possible. Present your findings
to an audience of your peers.

From Project WILD, Aquatic
version. Western 1gnal Envi-

ronmental Cou&
X
S @
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Member’s Record Book
Future Catch

Date

What happened the first time all the generations of fishermen went fishing? / ) o

Why did this happen? (\ E g
O

What was done differently the second time the generations wen%inw ‘%’
\C

N

What happened then? O\

Name three ways that people might help t@
| u“ 59 S
(@)
\4
What did you learn by pla ‘hame g
E ,

What other reso O)where tha{@e mamﬂ@by using management techniques?




Amazing Marine
Mammal Trivia

Concept

Marine mammals are some of
the most amazing animals on
earth.

Life Skills
Learners will practice:
* Teamwork

Time
40 minutes

Materials

* A scratch pad and pen for each
team

A large sheet of paper and a
marker with which to keep
score

Procedure

People are fascinated by trivia,
and everyone learns best when
they are having fun, so this
activity combines some amazj

animal facts with light-he:
competition. Everyone who \
participates and has Me

is a winner. @
Divide the le@into two,
teams of thr e. Have @
team selegct th&game of
mamm%meir te
X f mult ar@mce \
s will b&aloud
acdquestio eams
ongst &elves
dow ected
leaderQalls on e to reveal
its answer. The& w1th
correct ans@?e one point per
answer and rerhain seated. The
team(s) with incorrect answers
must stand during the next ques-
tion and are awarded a letter from

a selected animal (like the basket-
ball game “horse™). If a standing

Ay

S

team gives a correct response for
the next question, they may be
seated, but they keep their letter.
The game is over if (1) the leader
runs out of questions, (2) one team
spells the name of the selected
animal (p.e.n.g.u.i.n), or (3) the
group runs out of time.

Questions
(Correct answers are in bold type)

1. Which whale was Moby Dick?
A. Sperm whale
B. Humpback whale
C. Gray whale

2. Why are Humpback

| Wha &
called Humpback?
A. Because their @ odd
the

shaped

\O D. Fir(gyale

6. Which whale is known for its

singing?

A. Blue whales

B. Killer whales

C. Humpback whales
D. Fin whales

Which whal
ina "bub

A. Orca
ack whales

% ;e whales
hich is the most nu

the great whales to

A. Blue whale\c)
« B. Right
(W Spen§;

all fish

\OQ

B. Becau Y
wh y di Jh mammal has the
C, re na gest migration?
Tg2c Hum %\ . Lemmings
B. Gray whale

ere m

from th es wh
tlle inth

for lam
Ladles
C. Me

| 2 .@re: correct

whales breathe through
heir mouths?

A. Yes
B. No

Which whale would you not
likely see on the Oregon
Coast?

A. Blue whales

B. Sperm whales
C. Gray whales
D. Beluga whales

C. Caribou

10. What is the migration route of

the Gray whale?
A. From Alaska to Mexico
B. From California to Guam

C. From Hawaii to Alaska

11. Blue whales give birth to one

calf

A. Every year

B. Every other year
C. Every 34 years

12. Finding one’s prey and

locating surroundings using
sound waves instead of sight is
called?

A. Singing
B. Echolocation
C. Sounding

39



13. What is the best means of

protecting whales today?
A. Killing predators

B. Protecting habitat
C. Stopping whaling

14. Predators of Gray whales are
A. Hammerhead sharks

B. Dolphins

. C. Iro
C. Killer whales 21. Ambergris is a product from @5
. whales that was used as a 27. Wi ps whales warm in
15. ZW;zch ;vhale has the longest base for perfumes. What is ¢ i northern waters \(>
ateen! Ambergris? . Blubber @.
A. Bowhead whale A. Hardened whale oil O B. Fur \
B. Gray whale B. Waxy substance fo C. Thick ski &
C. Blue whale in whale intestiges
C. Whale poo 28. What is Mivide the
16. The Spem whale ‘only has P p Swhales Wferent groups?
teeth in its lower jaw. 22. The largest ber of thee O and baleen
A. Yes
dolphin fe tmber of blow holes
B. No A. Killer w Both
17. Sperm whales use their teeth ose \?
to feed on 9. Whales have resting periods
A. Plankton § that are similar to sleep.
o llle lt seal A. Yes
B. Giant Squid ?\ lions helr tai er to )
C. Sharks st B. No
18. When a whale jumpgout the 0. How can we teil the age of
water it is call ’ Baleen whales !

A. Breachjng
B. Lo
Oll an @en

of al
very ich
of th wing is &%
Q ris?
‘Windo Q
B. Toys \v\
c. Dl

D. All of the above

40

S

\@

20. In the early- to mid-19th
century, whalers went on long
voyages to kill sperm whales
and collect their oil. How long
would the whalers be at sea

on each voyage?
A. 3 months

B. 1 year

C. 3-5 years

of whales is called a

? Pride
C. Pod
D. School

25. Which cetacean has a
tusk-like tooth up to 9 feet
long that makes it look like a
unicorn?

A. Unicorn whale
B. Narwhal

C. Beaked whale

26. Innuit Eskimos remove the
skin from Narwhals in strips.
The skin is eaten raw or
boiled. Besides the
calorie-rich fat, what nutri-
tional value does the
“muktuk” have?

A. Vitamin

B. Niaci

A. Counting rings on the
waxing plugs from their
ears

. Counting the rings on their
teeth

. Counting the rings on their
scales

31. The whales with the longest

life spans are the

A. Sperm and Fin whales
B. Killer whales

C. Gray whales

O



32.

33.

34.

35.

36.

37.

e,
N
&fea om

A baby seal is called a
A. Calf

B. Darling

C. Kit

D. Pup

What does the walrus use it
tusks for:

A. Digging clams

B. Pulling itself up on ice
shelves

C. Fighting

Which animals are the
pinnipeds?

A. Beaked whales

B. Largest whales

C. Seals and Sea lions

Which is the largest pinniped?

A. Steller’s sea lion
B. California sea lion
C. Elephant seal

39. Which pinnipeds would you
expect to see along the
Oregon Coast?

A. Ringed seal, Elephant seal,
and Harp seal
B. California sea lion,
Steller’s sea lion, and
Harbor seal

River seal, Gray seal, and
Monk seal

40. The polar bear’s main source

of food is
A. Fish

B. Seals

C. Penguins

41. Spinner dolphins

to 20 feet in the ai

\CJ

£
c@)

A. Yes

45. One predator of the sea
otter is

A. Humans
B. Octopus
C. Mackerel
D. Sharks

Sea otters wy %ﬂ;lves in
kelp to kee& rifting
while thei?ﬂgu

e closest relative to
dolphins are

A. Fish

B Deer \
G. Polar BQ

46.

D
5O

\08 An ad lue whale weighs as

ye r &
18 elephants

elephants

n C. 30 elephants

What is the smallest marine &
mammal? of 49. Where would you find
A. Sea otter E r Narwhals?
B. Harp seal @ A. In the high Arctic region
c Palrp b only

o B. From Guam to the Marinas
Killer whalegar tlﬁed [ Islands
the field hers by h ’X C. In the southern hemisphere
shape ont; fins athetr 43 % tters can be found only
Mag L On the O

6 n the Oregon Coast 50. The only great whale that is

O

Q

conse

;\g;, b

On the California and
Alaskan coasts

O

C. Only around the Hawaiian
Islands

A Qaxy c n their fur  44. Sea otters use stones as anvils
B. Hol 1bers on which to break open the
C. TrappMg air and with shells of their prey.
dense underfur A. Yes
B. No

not listed as endangered is the
A. Blue whale

B. Humpback whale

C. Gray whale

51. Are there any freshwater

whales?
A. Yes
B. No

41



52.

53.

54.

55.

42

. D. Girl

g para

Are there any whales that have

become extinct since the
1800s?

A. Yes
B. No

What is the deepest that a
whale can dive?

A. Sperm whales that can
dive deeper than 1 mile

B. Blues that can dive down
to 5 miles

C. Humpbacks that can dive
down to 3 miles

Why do whales make seasonal
migrations?

A. They move to warmer
waters during the winter
and bear their calves

B. They run out of habitat in
their summer feeding
grounds

C. They enjoy visiting
tropical islands during
the winter

What is a female whale

called?
A. Sow
he ltkel}@ of

B. Cow
C. Doe

e wh 1 from
d1se e
omes
1 " d d1so
ther of the pod
fol
C. Whald practice mass
suicides
D. Aand B

57. Whales have been protected
for several decades and...

A. Their numbers are
recovering rapidly
B. Some scientists think

there may never be a full

recovery of stocks to
historic numbers

C. Most stocks have fully
recovered

58.
porpoise by
A. The shape of its tail

B. The number of blow hol,
C. The shape of their t &

59. The bottle-nosed

found in @
A. Shallow ¢ogstal wate
B. Open odamseffound i

C. and lakes
Q e ocean

ere s
that are n rtver

A. ?es Q
st scien elteve that
whale lved from an
anc ow-extinct
t 1al mammal.
es

. No

62 Seals, Sea lions, and Walruses

are called pinnipeds. What
does this term mean?

A. Four-footed
B. Pin-footed
C. Feather-footed

63. The largest member of the

dolphin family is the

A. Bottle-nosed dolphin
B. Killer whale

C. White-sided dolphin

You can tell a dolphin from a

f dolp 6

64. Baby whales gain weight

65.

X\

67.

68.

69.

OA. Yes

quickly because
A. They immediately begin
feeding on Krill

B. Their mother’s milk is
very rich in fat

C. They eat copfinuously
from the e ﬁley
are bon&

Ma, ave hair, give birth
to alves, and feed their
ypung milk. Do whales haK

ese characteristics? %

B. No

es have whales lost?

.
earing and touch

. Sight and taste
C. Smell and taste

Can whales have external
parasites such as lice?

A. Yes
B. No

Which marine mammals are
being trained to retrieve
scientific equipment from the
ocean floor?

A. Sealions

B. Sperm whales

C. Killer whales

The greatest threat to whales

today is

A. Rapid human population
growth, which is chang-
ing the world’s oceans

B. Marine debris

C. Radioactive wastes
dumped into the ocean

O



Member’s Record Book

Amazing Marine Mammal Trivia

Date

List the three most amazing facts you learned today: @0

1. R

2, Qv

3’ X >
| & 0(0»

\

Why do you think people are so interested in marine ma Q Q.. 60
S O G
N\

*




Vanishing
Habitat

Concept

The primary threat to the
survival of many animals is the
disappearance of suitable habitat.
Habitat is most important for the
purposes of breeding and nursery
grounds. In this activity, members
will play the role of waterfowl
migrating between nesting habitats
and wintering grounds.

Life Skills

Learners will practice:
* Responsible citizenship

* Wise use of resources

Materials

* Large playing field, yard, or
gymnasium

* Paper plates or plastic flying
disks (two for each player)

Time
45 minutes

?’Mrds ngl thiy habltat
o

Background

Migratory waterfowl need
wetlands for both breeding and
wintering habitat. Since the
northern breeding range and the
southern wintering range are often
thousands of miles apart, water-
fowl also need wetlands between
the two regions for feeding and
resting during their migrations.

The primary threat to the
welfare of waterfowl is the disap-
pearance of wetlands. Dozens of
species of ducks, geese, and swans
face loss of the necessary habitat
for survival.

The migration routes of N«
i i vell D

American wildfowl are

known. Their journey

over lands in which I@ use is
ever increasing gwericulture,

g
development,
encroaching on ral we

cagd K
& ds. Pre
didease, an

' € use

f pesREN sandh{®'

g the simulation in order
@n the rules of the actiy

represents tens of th

relatively controlled in the United
States, this is not true of many
countries where waterfowl may
winter.

In this activity, the events of
migration have been simplified to
include only the reduction of
habitat in the win apd

breeding groupgs. ity, many
; by mjgrating

¥

waterfowl. Thus

o# natural pr. d@ unters, and
R-term % events was

01ded r of the long-term
loss 4] ha
edure

» Paint or otherwise mark one
side of the paper plates so that
the members will be able to
distinguish one side from
another easily. Prepare two
paper plates for every member.




(This activity works best with
large groups of 15 or more.)

2. Select a large playing area
about 70 feet in length. Place
the paper plates in two patches
at opposite ends of the playing
field. To begin, there should be
one plate for each player at
each end of the field. Desig-
nate one of these areas the
“southern wintering habitat”
and the other the “northern
nesting habitat.” This means
you have two sets of plates;
one set at the nesting habitat
and one set at the wintering
habitat.

3. Explain to the learners that
they are waterfowl. They will
migrate between the southern
wintering habitat and the
northern nesting habitat at your
signal. Have them understand
that the paper plates represent
wetlands that provide suitable
habitat for them. At the end of
each migration they will each
have to have one foot on a

paper plate in order to “ L\Q
vive.” One person (bird)

plate. If they cannot m
suitable habitat, & ave

<<°\

6.

@s plate is
to move (tempo ’ %o the 0& able to fiterfowl. Repeat
sidelines Q t

loge= %availab
habltat
% lnest
Q Be Qayers

Describe to the learners the
many factors that may affect
these two habitats, causing
changes. (See the list on page
46.) There will be times of
abundant food, water, shelter,
and space suitably arranged to
meet the habitat requirements
of the birds. There will be
times when the habitat is
stressed, with many factors
reducing the potential for
waterfowl to survive. Some-
times the size of available
habitat is reduced.

Begin the activity with all
players at the wintering
Announce the beginni

first migration. On \

all the waterfowl cess-
fully migrate €0 the nestin
habitat. \% g\}

Explag

there has

suc-
on 1S al

e win
ader tu era plate

onger avail-

the 1 tion to migrate and
\ waterfowl to their
%em wintering habitat.
hen the ducks arrive, explain
that a large wetland area has

ohemé\'

been drained and used for
agricultural purposes. Have
any displaced players move to
the sideline. Emphasize that
the loss of habitat caused the
waterfowl to die.

The players on t 1de11nes

will have a chanc ck in
the game. The)ﬁ e back
only if there h available
habitat i er nesting
ground@m to represent new
haghlingsMnstruct them to m

M sidelines of the nesting (\
@ tat and wait. @'

8. Before the next mj
the nesting regi&xl over

othree plateg i esting
abitat. Tl esents a
catastr ss. Tell the

playersWedt this is the result of
@sﬁill in the local river,
rely damaging shoreline

bitat. Instruct the players to
migrate to the nesting grounds.

9. Repeat the process as many
cycles as you think is neces-
sary to illustrate habitat
variables. Add and subtract
wetlands with indication of
causes. Be sure to allow
opportunities for “dead”
waterfowl to re-enter the game
as hatchlings. Emphasize the
variety of conditions that can
affect habitat.

45
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Factors Limiting

Survival of Populations

of Migratory Birds

Wetland drainage
Drought
Pollution/contamination
Urban expansion
Conversion to farmland

Converting waterways to
canals

Over hunting
Lead shot in food supply

Disease

Factors Conducive to

Survival of Populations

of Migratory Birds

Preservation of wetlands
High rainfall
Restoration of habitat
Regulation of hunting

Dynamic balance with
natural predators

Overall, habitat for migrating
aquatic birds is diminishing —
the activity should end with fewer
areas of available habitat than can
accommodate all the waterfowl. The
greatest long-term threat to popula-
tions of migratory waterfowl is loss of
habitat.

10. Ask the members to summarize
what they have learned about
some of the factors that affect the
success of aquatic bird migration.
Emphasize the differences be-
tween short-term (temporary) and
long-term (permanent) impacts.
Distinguish between catastropl

impacts and gradual changeg?

human-caused factors an@al

factors.

Follow-up Activities

1. Explore habitat loss or gain in
your community.

2. Learn about how migratory
birds navigate. What other
types of birds, besides water-

fowl, migrate oy€r at';onal
boundaries?&ry

3. Map the @jgraidry pathways of

T

a parjieulA¥/species of water-

fo%u € on your map Q
ajor Wetlands along the r uto

%d also centers of hum \
‘ ’) pulation and develo@

that might threaten t%
wetlands.
.From Project Aquatic



Member’s Record Book
Vanishing Habitat

Date

What is habitat? / P o

Why is habitat so important to migrating birds? (\ E g
O




A Voyage
Through Your
Home and
Supermarket

Concepts

1. Oceans are the direct source
of some products found at the
grocery store.

2. Oceans provide a waterway
for ships bringing products
manufactured overseas to the
United States.

Life Skills
Learners will practice:
* Problem solving

* Critical thinking
e Teamwork

* Wise use of resources

Materials

World map or atlas that can be
mounted on a cork board

Cork board or cardboard surface
Sewing pins with colored heads
Self-sticking file drawer labels

Colored pens or pencils

Time

30 minutes, one meeting for
introduction and discussion

1 hour, one meeting for review

and sharing of research ﬁn%

Procedure

Introduce members to the idea
that many different products come
from the ocean or travel over the
ocean to get to our homes and
supermarkets. Bring in several
examples, such as clothing and

seaweed (algae) rogucts.
Ask learners t me
predictions o theMMember’s
Record Boo hich products

in their homes and
e from the sea or h
ed over the sea to reach

’Algae (seaweed) ex &Ie
used in many of the %s that
we use and enjoy ay. Gels
T ae and used
ice cream,
and milk shakes to
imprgye st othness and keep
s suspension. Some kinds
e are used for medicinal

oses. Seaweed extracts will
probably be called carrageenan,
vegetable gum, or alginin on the
food labels.

O



The learners will need suffi-
cient time to look through their
homes and stores. Schedule the
follow-up lesson for a specific
date so that all the learners know
what the deadline for completing
their research is.

Reviewing the research—Ask
each learner to share one item that
they found at the store or in their

home. Learners might start by
sharing one of the items that
surprised them. Attach the map to
the cork or cardboard. Learners
will make flags by folding the
labels around the pins. Write each
type of product on a flag and stick
it into the world map in the
country where the product origi-
nated. Make sure that each learner
gets to put at least one flag on the
map.

Follow-up Activities

1. Eat at a Japanese restaurant
that serves cessio (rice, fish,
and vegetables wrapped in
seaweed.)

2. Learn to prepare an algae dish.

3. Try some fish, @t or
another oce rodg€t that 1s
M

fish markets

newtoy
carry 34 &ﬁrk, octopus, and
oth ting foods from the

) O
d out what items the U

tates exports. Make
the major shipping
by cargo ships.

used

LA
NS

49
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Member’s Record Book
A Voyage Through Your Home and Supermarket

Date

Before you go to the store, predict where in the supermarket products from the ocean will @1&.
List as many places as you can think of.

Predict which items in your home were manufactured overseas. O \‘@

N\ -

At the Supermarket

List all the ocean products you find, al& the co @are th v made.

Put a star next to th t that s Qyou t t.

At Home 9 Q’ .

List all th ucts y at are ®;actured overseas, along with the country where they
de

RS

l%:tar next vproduct that surprised you the most.
eldw, list that other learners found in addition to those that you located.

AN




A Conversation
with Yourself

Concept

The community’s land-use ethic
is a composite of the ideals of
each person. Members are encour-
aged to think about what they
believe in regards to the human
impact on our water world, and to
articulate their own personal land/
water-use ethic.

Life Skills
Learners will practice:

* Problem solving

* Critical thinking

* Wise use of resources

* Responsible citizenship

Time
3040 minutes

Procedure
Ask learners how land- and
water-use policies are establish
Keep asking how and why qufs-
tions until they begin to rea
that in order for some 1
happen, it must s
or group of peo le

g
\S
\2\&

(<0

K , Or ev

believes something. For example,
someone must be concerned about
pollution before they are willing to
do something about it.

Read the following piece to the
group, then invite them to thought-
fully respond by writing in their
record books. Do not pressure
them to share their thoughts unless
you are certain they feel comfort-
able doing so.

I Am Only One

I am only one. I am not affect-
ing the oceans. Someone else is
doing it. The chemical plants are
doing the polluting. The oil &
refineries and industrial planfare
doing it, not me!

and finally th oﬁ
Pollution problems ' y are hese c%
blamed on industggs an® ters an ing things in

e don’
at the \

needs of large
think about th &

rs ally poll
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add new substances to the envi-
ronment.

Soaps, toothpastes, and chemi-
cals, along with human wastes, go
into a drain or a sewer. Some cities
may have sewage plants to par-
tially treat the wastes, But whether
the wastes are treal n@t, most
of the substanc to the
water cannot be}&oved. The
sewer flnally?pnes into a river
and the the ocean.
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Should you? Do you think there
are things you, your family, and
friends can do to stop or lessen
water pollution?

From Investigating the Marine
Environment and its Resources.
Sea Grant, Texas A&M University.
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Do you think about your part in pollution?
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