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Sea Week began in the early 1970's »n Junead, Alaska. * -
" . Under the leadership of Mary Lou King, parents, teachers
. and agency personnel started taking elemeatary school-students °.
' ‘down_to the sea-every spxing. Soon, Sea Week was an annual
revent with some of the junior high and high school students
- 3€sisting the younger. pupils on their field trips to beaches, - -
wetlands, forests ard glaciers. In 1978, a K-6 Sea Weék .7
curriculum was written with the assistance of Juneau teachers, .
scientists, fishermen, parents, and government emplbyees - a .
true community effdrt. In 1979, the: Boutheast Reglonal Resource
: Center revised the material, adding worksheets and graphics and
reworking certain actjvities. In 1980, endors as "The Year
of the Coast" by President Carter, it seems ve y fitting that the
Alaska Sea Grant Rrogram is iamitiating a program to spread Sea h
Week statewaide. ’

- 1

»

F) ; This first statewide edition 1s a product of Juneau - 1ts |
people and environment. We would like to express our deep
appreciation to the many foresighted people who contributed to
Sea Week and especially to all the students who are .theé reason
and impetus béhind 1ts success. Special thanks to Mary Lou King,
Nancy Barr, Janie Cesar, Carol Koski, Dick and Betty Marriot,

~Virginia Eggert, Claudia Kelsey, Kathy Hanna; James G. ’King, Lynn
Szepahski, Karen Gunstrom, Mary Beth Parsons, Dan Hopson, Kristi
i .Kantola, Pat Thrasher, Tamara Smid, Judy Maier, Jerry Hard,
Marty Early, Jan Conner, Mark Hansen, the Alaska Department of
Fish and Game, the Alaska Coastal Management Program, the United
. .States Forest, Service, the Alaska Department of Environmental
- Conservatibn,’ the United States Fish and Wildlife "Service, and‘

L 4

the South East Regiondl Resource Center.

N Revision and publication of the Alaska Sea Week Curriculum
Series is sponsored by the Alaska Sea Grant Program, cooperatively
' supported by NOAA,aNatianal Sea Grant College Program, U.S. Dept.
of Commerce, under grant number NA79AA-D~00138, ‘and by the

University of Alaska with funds appropriated by the State of w
% AlaSka. \ . = [ N ’
This reprfnting 1s supported in part by Federal C&astal v

Zone Management Program Development funds {P.L. 92-583, sec.
\ 306) granted to the State of Alaska by the Office of Coastal -
- Zone Management, National Oceanographic ' and Atmospherac
Adrinistration, U.S. Dept. of Commerce. :
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The Alaska Sea Week Curriculup Series (K-6) emphasizes one

» Or more aspects of the marine environment at each grad€ level.

Kindergarten materials, for instance, are intended to introduce. -

Studénts to the exciting and curious world of the sea and shote.

At the other end of the series, materials for sixth graders

stress man's interactions with the marine environmént. Whale |

the subject matter at eaﬁh grade lqvél is unique, as a whole :the *

grade’ leved guides will yield a broad understanding of the marine

ehvironment and its importance to Alaskans. ° '

N * N ) rJ

The purpose of this cirriculum series is to help the teacher
in interpreting the marine envirdnment for elementary school
students. However, what is included here is just a place to
begin.! As you read.the following materials, you will find.
factual information about many aspects of the marine environment,
and suggestions for presenting these concepts to students through
multi-disciplinary activaties both In the classroom and at field
sites. Materials aré organized into units, each covering a
single idea or subject. From these you, the teacher, may select
the units and activities which aretbest suited td® your class,
community and resources. .

*
»

"Sea Week"” originated in Juneau,”and these curriculum

maté?laIS‘are most appligg?} ‘ to southeast and southcentral
Alaska. However, thevaAla a%Sea Grant Program has funded a .
three year pilot project to expand Juneau's successful program
statewide. As Sea Week is piloted in 14 commungties around the
state, the Curriculum Series will be _expanded to meet' the needs

of western, interior, and northern Alaska. ;.

send us ydur comments and suggestions. The s;QZn th of the
final edition will depend not only on those of us staf ing the
Hroject - but on.you- - your ideas and comments. After you've
tried some of these tactivities -~ fill out and send irv the
evaluation sheet at the back of this book. Thanks so mugf!

/ Jill Thayer/Belle Mickelson, Coordinators
Mary Lom King/Nancy Barr, Consultants , T
Alaska Sea Grant Program .
Universjty of Alaskd, Fairbanks, AK 99701
. 479-7631/7086

. -
L] B \
i . + . .




A : INTRODUCTIO?
- Alaska has more than 33, 000 mirles of shoreline; the earth's
- carcUmference 1§ only about 25 000 males. Much of Alaska's . .
' . complex and 1htr1cate shoreline, is accounted for by the bays,

inlets, headlands, islangds of Southeast Alaskd. Here, in
Alaskan communities large and small we live in close contact
. with the marine woxld. Some of us make our livings by fishung

. or working for the Coast Guard, the StateLs~mar1nemtranbpor-v—f . -
tation system, Or marine shlpplng companies.' Most of
spend at least some of our time sport fishing, digging clams,
beachcomblng, or just gdzing out at +he 1ncredlble scenery of | t
snowCapped mountains and everchanging 1nlaﬂd waters.

The dynamic marlne,envlronment of whach wé?;?é{a part 1s our
heritage, our trust. It 1s only fitting th our chilqgren
know that world antimately so that they can grow up in an
understanding.of i1ts complexities, 1t subleties, 1ts i1mportance.
This 1s of pgrtacular urgency now that Alaska s facxng in=
creasing pressures to make decisions that will effect the use
of her lands and seas for generations to come. We, and our
children, must have a part in the decision making processes
and the more knowledgeable we are, the more effective our
participation wail be. e .

. " Teaching children about the world in which they live is im- .

portant. and perhaps 1t has never been more important ‘than 1t «

1s in Alaska today. Téachlng facts and concepts about-the

marine world is important but perhaps most important of all zs

the teaChing of attitudes. It 1s hoped that through the study

of marine life, gtudents' may gain the fol1ow1nc“

v
»

b . - ’ . '
2. A eater awareness, appreciation, respect-for the
. » natural world that 1s so close about them. here 1in

Alaska.
‘ ™

3. The sheer delight, pleasure, happiness that carl come

Il
1. An %Tcreased interest 1& their environment.
g

from observing and understandlng.natﬁfe close up, ) .
: . 4. A sensitivity to the relationship between themselves
and their,environment. — .

If that can be accomplisned, all our lives will be better .
because of .1%8....: »
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INTRODUCTION - THIRD GRADE

If the Alaskan marine cyrriculum guide is 1n use 1in your
v . ) school, ‘by the time pupils rghch third ‘grade they have stuqied
" marine life for parts of three years. Thear background wil
include the following. . - '

klndeybarten - an antroduction to the sea, its life .
forms, and its i$pértanceato us LT

-ﬁlrét grade - aLstudy of the major kinds of animals
~ . that live on nortHern beaches’

i . \ . 5
second grade - an intensive study of one group' of mar-
ine animals - the mollusks, or snails,
N . clams, and related creatures v

i The third grade matef&als’ln thls series are presented
in two parts - .
1) an analytic look at some aspect, of marine shore
o L communities, , . .
2) 1ntroduction to glaciers and glaciology explaining .
how these forces shaped the alaskan landscape.
. " Each-unit contains many activities.,  The materials in .
Unit 1 - The Shore Communities’ - are based upon what students
. already know and will lead them one step further toward an
understanding of the complexities of marine life. Umt 2 -
_ The Glacier - focuses, on- glaciers thenfselves but stresses,
their relationship to the marine environment. .

' Whether You choose to use both of the units or only one,
you will be building upon and expanding the students. information
about the sea, including its relationship as a part of the
whole coastal enviromment in Alafka.. .

1 -

. If you have not used this curriculum series before,' you
. [ 4

3dy want tO prepare your students by using activaties from the
the books for the lower grade levels, .

- . !

. V o \




')’HE SHORE COMMUNITTIES

» N h L]
OBJECTIVE .
To understand 'that complex interrelationships exist
among plants and animals of the intertidal zone. -
. . r
1 -To understand that each intertidal organism is uniquely '
and ¢loseély tied to its environment. ’
r -
To dévelop some elemental skills and understanding of
the, methods of scientific lnvestightién: i
T .

Peacher Background ~

In any environment in which plants and animals can grow
and survive - be it back yard, forest, desert, or ocean
floor - -all-ferms of life that exist in that environmen{ are .
in some way interrgelated to the survival of the community as
a whole. Almost inevitably, the interrelatidnships between
individual species of plants and animals and of these ‘or-
ganisms to surroundings is complex and at first, perhaps,
hard to comprehend. A bit of careful study and thoughtful
ohservations, however, and some of the ﬂysteries may begin
to be cleared up. ) . ’

- . f [}

In this study of shore coﬁhunitles, students will be
introduced to several concepts - the idea of zonation, the
concept of habitat, the Yole of algae in a shore community,
the importgnce of reproduction and successful settling of
tiny, new organisms, and the composition of a small com=-
munity. Taken as a wholeq4 a study of .these ideas-will give
students a solid appreciat®on of the complexities involved
in one. very important, close at hand, ségment of the natural
world. ~Hopefully, such a study would show them new ways to

ee things, encourage them to examine their world closely.

and provide them with the mental tools ssary to look with equal care
.at the other parts of the Sea and land that are their heritage.

. It 1s hoped that before beginning this study with your
students, you as a.teacher will read theé.entire unit
over carefully so that you will have the best possible grasp
of its overall direction and purpose, This will enable you
to better adapt particular ideas or activities to your stud-
ents and to the specific piece of Alaskan shore which they
will. study. . : .

| -~

[
L o




Unit 1. ,ZONATION ,

> " .

g Objective: . ) \
. ) To learn that pach iptertidal organism can 1ive
only in a partfcular vertical part of the inter-
tidal zone. .

— To consjder some of the factors that influence
. vertlca%fgonation of intertidal plants and animals. =
] -~ T4 -
To learn a method for studying the differences 1n

vertical zonation. s - *
Fd

r

3

’ Teadher‘Backgropnd . 4 . .
If the 'tide isdgow and we look across the general beach

landscape, i1t soon becomes, apparent that there are several ¥\
horizéntal bands or.zones, ezch distinguished by a par=—
ticular color-or texture. “The special characteristigs of
each of these areas come from the plants or animals that
predominate in that specific parg\?f the beach. :
Although .each beach has its own' unigue characteristics,

in general there 1is a similarity to beaches in any-‘given

£ geographic area - if the beaches have the same kind of sur-
face. ,Steep, rocky shorbs’of Southeast Alaska, for example,

* generally. have tHe same kinds of zones. 'Typically, the . . '
upper band of such a beach will look blatk, a colar derived
from the black, encrusting lichen that cover the rocks that
typify the upper, or splash, zone. Moving down the rocky
J shore toward the water's edge, we would find a zone of

barhacles, a narrow band of yellow-brown rockweed called v
Fucus distichus, a prominent zone of the dark blue mussels
{Mytilus edulis), and a low zone where a mixture of red and
brown algae predominates. If the beach surface ig primarily
5mall boulders, gravel, or sand instead of larger boulders
and bedrock, the Zoneg, are usually less obvious and less
dramatic. :

After we recognize the fact that different intertidal
organisms do tend to live at difﬁerinq vertical levels o?
the beach, the next guestion to be asked is - why? Several
factors influence exactly where on a beach any particular

4 plant or animal .can best thrive: , . - }

=where “the .-food it needs 1is available in best

supply '

-where it will find the light intensity to which’

it is best suited ) .
-how great a resistancgj!b\pas to drying out

-how much exposure to fresh water it can tolerate ¢
~how adaptdbie it i$ tq living in surf conditions
' ~how well it can compete with other plants or
. animals !




‘For every plant or animal’ on the beach, these factors are .,
Yi1fferent and the combination of all the factors as théy re-
late to a specific plant or anigal will.determine where that
organism will be found. Looklngz t only a part of the total
complexity we would find that betause rockweed needs more
light than most other klngs of brown algae but that it 1is N
are resistant to drying, 1t can live higher up the beach and
use a space where other algae cannot grow. Some barnacles
are very resistant to drying and can livehhicgh up on the
beach; they could also successfully live lower on the beach
but there they are crowded out by mussels. As another
example, some kinds or green algae are aquite tolerant of
freshwater and can grow 1n areas where few. other marine
species can SUﬁlee.

Slow or sdﬁden changes in the geology of an area also
effect-zonation. Land masses in Southeast Alaska are rising -
very gradually as glaciers and icecaps from the last 1ce age
disappear. Thus the intertrdal zone must shift gradually
downward over the centuries. Evidence af this can be found
at road cuts above the shores of Southeast Alaska; therg.,
very old shell material can ,be found - high”“above the level
of present beaches. Sudden geologlcal change occured during
the 1964 earthgquake when some beaches around Prince William
Sound suddenly rose more than 30 feet. Intertidal organlips
in these areas are still adjusting to the change 15 years
later and old barnacle shells can now'be found on rocks
among alders, well above the highest tides. ° ) .

-

ACTIVITY 1: \ReCoGNIZING AND-MAPPING INTERTi.DAL JONES

Objective: !

To” recognize the flve major zones On a rocky;
Ala kan shore. '
Materlals. Vau
. 1de series illustrating five “zones or other
lustrative material

-~

N ~
~

PROCEDURE . -

»

o

At the core of any study,of beach zonation is the time,
spent .at the bheach looking closely at zonatioh, Before go-
1ng to the shore, however, Btudents ‘should be well prepared
for what they will look for and what they will do when they
arrive at the shore. N

Therefore; begrn thais unlt with a class dlscu5510n

ut zonation. (Be sure to Include an appropriate movie 1if .-

one is available.' Discuss w1tﬁ'spudents the i1dea that for'
variety of reasons, some plants anq_apimals that live 1in

. »




‘f N
salt water can stand beang out of‘tﬁe water longer than
v others. Encourage students to th'ink of what some'of these -~

reasons might be; lead them tq a 3lsCUSSiOD of the factors
listed here - . /

N . savailabilaity of food
. ] tolerance to light
. : H resistance to dryaing
toterance” to fresh water .
/ . ) ab1lity to withstand surf

- -

. f By drawingjpn the chalk board or by using an illustra-
. tioh that you have prepared ahead of time from the sug-
gestifns included with these materials, point out that on '
rocky Alaskan sheres there. are five distinct zones and -that
these zones are closely connected with the factors you have
discussed and have decided might limft where a plant or - &
imal can liwve. . )

- - Iy ’ *
{ *Using the‘slld&-serigs and the wall 1llustration, dis~
' ‘ cgss'the five major zones” which are markes by the presence
X of - - . ! . ' A . ~f
? . /:' » it )
) : ~1 = black lichens f ~. \ .
' { .t . ‘ 2 ~ barnaclés .
. ‘ _ / * 3 ~ rockweed, - ) ! '
o 4§ -~ mussels
C oy 5 = red and brown #lgae ’
LY l ' ‘
Students will probably recognizevmussels, barnacles, and . -
perhaps rockweed. Explain to students that the presence of Y

: - each of these fi¥e'kind ef organisms marks a particular g;fa
or kind of compunity on the beacht - owe that is made up
_plants and’animals with particular kinds of tolerafiges to
‘ how long they can be out of salt”water. Obviously, the *red
and brown,éalgae and tHe animals that' live with them have the R 4
'« least tolkrance to air while black lichehs need only to be

_ exposed to salty air and déccasionally to &he salt water 1t~ /
. :
. self. : LN
& o - ' . . . . ‘\
~ . At the Beach . e . N

B -
'9' \ t

. N - .v - Al )
ACTIVITY 2. CALCULATING ExPOSURE TIME ®F INTERTIDAL ZONES

i

+ Objective: , . ‘
P8 determiné how long.organisims in each of the
five intertidal zones Gan tolerate being txposed
to airs "

" 4 -
e

' Mateirals: S e -
' tide book, witch ' ‘




\-":‘ A} ’ .
: - & .
¢ :‘ ! + . / ' * \
‘ i‘4 1 ‘ ¢ . . L]
~ | * e '
| - ) - '
| PROCEDURE . - . : )
Ly ! A

. Begin:this activity at the time indicated for' low tide,

or, if, this is not possible, begin as the tide 15 flooding

and make what notations you can. . -

A ' -

I Have students check the beach to decide for themselves

where each of the five zones you have discussed is located.

You may want to mark the top and bottom of each zone in some

way - with rock piles, with stakes to whlch\bright tape is
attached. As the level of the tide risem), record the time

wheén it reaches each of the markédrs.” . Y@it record may look

1 - something like this: & . _— . i
*e M ¥ hat ' . ‘ . T .
) low tide . - 1lo:45 -°* .
- of red and brown algae(zone 11:83 .
oy " top of mussel zone 12:50
+  top of rockweed zone .o ,Ll:45 ‘
(S top of barnacle zone 2:40
P ‘ " top of black llchen Zohe )ﬂ‘ - -

find out how long the barnacle can st eing out of water,

how long the mussels can, etc. To make thas calculation for .
the mussel zpne, for example, subtract the time of low tlde N
from the time it reaches the top of each zone:

"Ssit down ‘with studehts and_let them flgure out how you would

- l" .

e -  fe. 12:50 . (mussels)
— | 7 . 145 ..
. 2 hrs.=-5 minutes
»
Multlply by .2 and yog wi l know the total length ofﬂtlme the
" mussel zone is expos d thethe air on that tidal cycle.
] , . , 5 ' ¢ ® " o
. . . v !
yo
-~ ‘_‘ .
"'.'. FR ) - . . . . = ’ ”
. . .
- , N
. - - .
‘ \7' [ ) ‘,.",: -
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'Barnacle

Rockweed

.

‘hu%se?

“

Red/Brown
Algae

A

v

- -
]

Mapping Intertidal Zones

CHABY - TIDAL EXPOSURE

-

o

ime tide at

Time of low tide

-
Total egposﬁﬁé M,
A

top of zone of zone
-’ -
4 X2 | =
x2 = -4-
[
. M
| ] ‘ .
. X2 =
) *
/
X2 | = ‘

X2

th
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ACTIVITY 3. TRANSECT STUDIES !

rl - A

* A

Objective: ) )
- To recognize that different communities of plants and
animals may be found at- differang beach levels.

. . . Iy

Teacher Background

-y

p

Scientists often "may" a Qeach by using transect lines,
These lines are a way of taking random cross-sections of beach
life i1n a particular area. The sampling technigue involves
careful counting of all organisms, plant and animal, in étandarq;
sized squares placed at regular intervals oOn a transegt line.
Since the line ltsi;f 15 placed at random across the study area,
scilentists can ther use statistical apalysis to obtain rough
estimates of total populations present and an idea of which
organisms are dominant in each zone. The method here will not
be so rigorous as to include statistical analysis, Put...(by r"'
trying these, techniques, etc...) By trying these techniques,
students will begin to quersnaﬁd some of the techniques of
scientific investigation and will discover a new way of looking
at a familiar environment. ~

f done carefully, this activity will take perhaps an hour.
During a field trip to the shore, 1t may be one of several

activities planned. '

L

Materials: . . . . ,
review materials (slides, other 1llustrations) of
sommon instertidal plants and animals - optional
adhesive tape .
a 100 foot lenghth of 1/4 inch line
. coathangers - 1 for every 2 stg?ents
meter stick *
pencils and .paper or notebooks
+
Discuss with students the 1dea and reason for doing transect -
studies on a beach. Prepare students for involvehent in
such an activity themselves by reviewing with them the common
intertidal Plants and animals of the local area. This m be
done using slides, blackboard drawings, or any other klﬁgztof
i1llustrations. Teachers in your school from K-2 should be able
to help you with review materials 1f they have been using the Sea
Week materials with their students.

-~

- Involve students in preparation o¥ materials for the ~ .
sampling. Using a meter stick, mark the rope at l:meter in-
tervals. At each mark, wrap an adhesive tape tag. Number the °
tags 1n consecutive order. A Divide students 1nto teams of two, or
let them choose partners. Give each team a coat hanger and have
them bend 1t 1nto a square. Now you are ready to go to the
shore, . .




. » \ 4
g o

At low tide, the sif: to be studidd, select a diétlnctively
. zoned beach area and lay the rope out from high to low tide marks
down the beach. Keep the line gs. straight as possible, angling
1t down the beach if necessary. Look at the line- and select an
appropriate 1, 2, or 3 meter interval at which to space out the
" counting squares to adequately cover each zone. Students may
then pick numbers and place their counting squares next to the
lifpe with the adhesive tag at the- center of the side of the -
. uare touchinz the line. | .
4 L]
To do their sampf?ng, each team of two*mﬁgz'make a rough
count of at least the dominant plants andsanimals in their
square and record these numbers. UsualMy 1t works best for one
person to count‘and the other to record; students may want to
trade off on these 1§bs so that each of them gets a chance at
both tasks. It may be helpful, when reviewing the beach organ-
1sms BEFORE you o &£o' the shore, to include a discussion of how
t0 set,up their data records. A simple record sheet would look 4
as follows: ‘ .

»
.

. . . SQUARE NO, " 3 .

. " . -
. Plant or ﬁé" Number y
. Animal ™ .,
E mussel . ? 10 _ '
”,/ WOQIrm 8 3
L ]
- small spail v \ 21 Do ,
; -
4 &
' A4
\ v d '
* - . )
: Encourage each group of two to be as specific as possible in

their Tisting of orgamsims. If there are two distinct kinds of
snails, for examplgg they may want to list them as snail #1l and
snail #2. Algae should be listed descriptively - for instance,
"' small red.algae, thip green algae - and students may actually
count” the number of plants in their square or they may estimate

ow'gmch of the square the algae cover, as 1/2 or 3/4 of square. -
)y :

QIn ordef&to give apl students a chance to be 1nv61ved in the
study, you may need to use all the possible plot marks on the
line or you may need to set up two study lines - perhaps in

© 'slightly differing areas so that you can compare the.results
of the plets on the two lines later. ..
When you return to the classroem, construct a large chart _
. and let students enter their own data on it. The chart may look
as follows: . )

¥ ‘ . -
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When the chart has been filled in by the students, involve the
class in an analysis of what 1t shows. What kinds of plants and
animals occur low ©On tbe shore? Which ones -are high? DS any
occur in every plot? Which are the most widespread? Enoourage
studente to think about whv sone of the plants or animals occur
where they .do? What kinds of adaptations do they have for living
out of water as long as they do? Why might partdcular organisms
be able to stay out of the water longer than' others?

ACTIVITY 4. Tipé RANGES- o o

Objective: _ ™| L
. .To realize, that,tidal ranges differ around the world,
and.eyen within Alaska. .
. ' v e g
Materials: , .
Wdrld map ox map of Alasky’
reference work that.gives tide ranges

PROCEDURE - ) ; ) ’

Have all st¥udents or a grogp of class members, select’ |
particular’ plades on the map and have thém look up the tidal n
range for these plaees. Mark the figures on the map. :

This actrvity involves -the skill of map reading and inter-
preting tide tables. After the work is done, draw fhe atten-
tion of the class to the fact that ti¥al size can vary a great
"deal from place to place. "“X X N \ : ‘
L4 H -»

‘ If you have used a map,-of Alaska‘for marking tidal ranges,
be gsure to include inside and outside communities in Southeast
Alaska, Cook Inlet and the Aleutian Islands. Be sure to include
your own community!! 1\ )
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Unit 2. ayas | - ) &
$ - *

Objeqtives:- . ‘
-To learn the main categories of 1intertidal algae
and to learn to recognize them. ° .

-To learn to reqgognize a few iMportant species of

.local algae. - .

~To understand some of the wportance and the uses

of algae. .

-To learn how certain algae can tolerdte being out
: of the water for several hours. . ,

~To learn that different kinds of algae have dif -

" ferent densities =~ and to learn what "density"”

* means . h

Teacher Background o -
. ’ —
Plants that live intertidglly and‘EEBEI@élly in our

marine waters belong*to a special group callgd aLﬁEET- These

plants are especially adapted for living 1n water. Unlike
the famil:iar, higher land plants algae have no roots, no

flowers, no seeds. - /y

’

*In general, alga@_pan be divided into two categories =
the small, microscopic, often drifting species, and the
larger more famil:iar, macroghytic algae,

The' tiny, microscopic specles are called phytoplankton
as they are adrift in the ocean. Phytoplankton species are
«Oone-celled plants, though they may form chains or other
kinds of aggcegations. Though very small andavidually, they
may divide rapidly if <onditions,are right and thus become
eXtremely abundant. Such abundance is termed a plankton .
bloom and can be seen by the naked eye as prownish or
reddish matter in the water., K This phytop kton forms a base
for much of the life .ine¢the ocean =~ on.it feed only slaghtly
larger -animals called zboplankton, which are fed upon by
larger animals, and so'on until it can be clearly seen that
fishes, invertebrates, even the sea mammals are ultimately ”
. directly, or indirectly dependgnﬁ uponlthese tiny, plants for
their survival. - ' , !

- / .
r Although most of the microscopic algae are drifters, .
some may be found on rocks and other surfaces where they are
eaten by grazing invertebrates. Sometimes during the warm
months when plankton*blooms occur, the plankton may wash
ashore where it may cover the beach surface as a brown-red
slippeyy film. . " ~

Large forms of algae may grow intertidally or subtid-
ally. These big, water-dwelling plamts, though they may . -
varg greatly in form, have seveéral characteristics in \\\
common. Most of them yrow on hard surfaces - rocks, shells,
Pilings - to which they fasten with a speciral structure

- #,
-

r e ‘ % 13
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Zalled a holdfast. The holdfast may be disc-shaped or ﬁg}

he like fingers, but 1in either case 1t functions to hold the
plant to the solid surface and unlike)a root, doesn't
transport nutritive material’s tg the plant from the soil. .
Macfophytes have no flowers or seed; instead they have
special structures on the plant body itself whiclh produce
tiny beginnings of new plants. A number of tHe large Iorms
of algae, incliuding the common bull kelp, have round bladaders
that arg gas-filled and which help Support tke plant in the
water, brlnglng fﬁs blades’ nearer to the water's surface for
better exposure to 1lght.

Like all green plé;ts, algae contain chlorophyll, the {
substance essential for the manufacture pf plant material. .
The three large groups of macrophytes are defined by the
kinds of chlorophyll and other color pigments they tontain:

Green algae -‘with green pigments. Found growing in
intertxdal or shallow subtidal waters.

Brown algae - with green and brown pigments. Presence
" of brown pigment enables them to utilize a lower
* level of light than green algae reguire. There-
< fore they may be found deeper than ther greens,
VoA
Red algae - with green and red pigments. Presence of
. red pigments enables them to utplize an even lower
level of li1ght. Thus red algae may live 1n depths
. greater than those where brown algae are found.

- Intertldally, there are‘fOnr main categories of algae: ™

Bluegreens - fdund‘mpstly as a film en rocks or as ,
small plants livang on larger ones  (epiphytes).

Greens’ - odly a few species, but may be very abundant. .
Sometmmes found where then\%fs fréshyater seepage. ;

Browns - domlnant by size. Most are low intertidal #nd
-subtidal. -

'Reds - dominant by their varlety of form and species.
Mid -and low intertidal as well as -subtidal.

-

"

. '

Many of these algae are perennial, dying back or being eaten

in the winter, then 2utting out ‘new growth in spraing.

o} rs reproduce apnually, producing tiny spores that ®ettle

on particular beach. areas.' s y
‘. .<' . . . \

»
. X
. . .

-
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ACTIVITY 1. RockwEED C e - y

' Qbjectaive:
~To learn to recognize one common intertidal sea
-weed.
~To examine its growth form.

LY

Teacher Background

Most children who have spent any time on the beach will
be familiar with rockweed, even if they don't know a common
or scientific name for it. Some of them may know it as pop-
weed. ’ : :

Rockweed, or Fucus distichus Efew-cuss dis ~ ti -chus)
is the common, yellow;j;;gpﬁseaweed found in the upper

intertidal zone. The tj of the blades become reproductive
sacs 1n the spring ,and”sill then pop if squeezed or stepped
on. The plant grows dichotomously ~ that is, it always
branches by twos. Counting the number of fichotomies from
base to tip gives a general indication of the age of the
plant, although each dichotomy does not necessarily equal
one year's growth.:

‘ -

Materials:
~rockweed - either at the beach or brought into
the classroom for examination

—

~magriifying glasses

PROCEDURE. °
If rockweed is to be used in class, collect some. anead
‘of time, wrap it in moist paper towel and keep in refrigera-
tor in a plastic bag™or a day or two.uqtil readxmyo use.
. =

If you have enough rockﬁg;d, distribute a plant to
eyery .pair on group of students - or have each student find
a pi@be on the beach (no need to pull it loose there!).

Have students examine the plant in general, noting how it
feels, the shape of its holdfast, and, checking to see if- the

3

‘tips of any blades are swollen..

. ) 4
Th2® is a good plant to use for reviewifig the 4dea of-

sciehtific names so give students the name
h T 4

Fucus distichug -

. . -, P4 . - .,
Remind them that scientific names are underlined (if you are
doing this #h the classroom and havé written the name out
‘for them) and that the first word (Fucus) is\like a family
name (Smith) and that the Yast word (distichul - which is
NOT.capitalized) is like the’given name (Sam).




L
-

Explain that by counting the dichotomies, students will
be able to tell more ¢r less how old the plant is. XAs a . <
class A discover what "dichotomy" might mean by thinking of
other words that start with the prefix "di" (divide, di-
vorce, diverge). Have each studeQE count the number of di-
chotomies on_Fhe plant he or she 1s examining.

. -

-

With magngfying glasses, look clesely at the Fucus
plant,.paying special at¥ention to the small bumps on the
terminal swellings. These are the reproductive chambers
where microscopic new plants will have their beginning.

. L
1

ACTIVITY 2. Rates oF DRYING OF ALGAE

.

Objectlve .

. -To discover. 1f different kinds of algae have dif-
ferent tolerances to drying 1n air.

. -

¥

. Teacher Background

If you have done~kny of the activities in Unit 1 waith
your, class, they will probably find 1t interesting to test
for 'themselves the idea that some kinds of plants . are able

) to 1ive longér our of water withédut drying than Sthers.

.. Like Activity 2 in Unit lg this activity 1s based on a
. method of scientific investigation used by professiOnals,

thus, though 1t 1s easy for students to 40, 1t is "real

, ~ sciencg". ' ) “ %
. ' Ma/éilals: '
. . -a balance scale ‘
) S -aluminum foil ,
-healthy plants of several species of algae ., per-. °
haps collected during the class field trip and

brought back to the class poisn in plastic bags

4

[
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PROCEDURE

-
w

-

If students are not Tamiliar with the balance and how
1t 1s used to weigh materials, spend some time teachrng them’
how to use 1t. For initial learning, let each student try
welighing some small object of his or her choice, learning as
he or she dces, how-.to adjust the scale until 1t balances,

‘then how to read the weight of the object in question.

After practice W1th{the balance (1f needed) prepare an
aluminum foil tray for each gpecies of algae. (Students
might divide into groups for this activity and .each group
might be in charge of one species.) Weigh each tray on the
balance and record 1ts weight to the nearest gram. '

Remove the algae from the plastic bags ard blot s
plants to remove éxcess moisture. Place each plant on 1ts
tray and weigh,1t. Subtract the weight of the tray from the
weight of the tray and plant to learn what the plant welghs.

Keep” the plants.in their trays at rdom temperatyre, ,un-
cayered, and weigh them at 2-hour intervails throughout the
school day, each time remembering to subtract the tray
weight.

-~ [}

Continue weighing plants until they are dried or their
weilght ceases to change. This may takarseveral days for
some species. .

Make a graph of the{rate at which each different algae
dries out. Your graph may lpok something like +his:

[ A

4

[+

10

.
’ L

Weléht
(grams)
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When the results have keen graphed dlscuss with+'the
cl what the graph means. Which seaweed drled odt—faster?
" Wh¥®h dried out most slowly? According to how fast eaiﬁ one .
dti1ed out, how high or low on the beach would you expect to
find it? De you remember from the field trip, where
- found each of the kinds of algae that you dried? "’ v .

. : . i
ACTIVITY 3. FinDiNG AND CoMPARING DENSITIES 'OF SEAWEEDS

P * vl - ri .

s Objectives: .
-To learn what denSLty 1s.
-To find the density of some famlllar objects.
-To find the densitles of several seawceds an to

think about what thear denSLtles might mean.

Teacher Background 2 .

’

rl

v “ "Density" 1s probably a new ‘term for your students, so
this activity will take a little advance teaching. When you
introduce. theé term to students, write 1it, say it, and

explaip that dgnsity means the relatlonshlp of how big some- )
thitg gs to how much 1t weighs. AS a good begilnning exer-
cise, 8ivide the c¢lass into groups or worklng with the class
as a whole, set out several.objects = , , .
! styrofoam block ) ' "
wood \ < -
. . something made of-iron or steel or lead » -
a book . )
someghing glass =~ etc. -~ . e

Ask the stud@ﬁ% to place the {objects i1n order from the least
s gense 40 the most dense. Wheﬁ everyone understands the idea -
of density, you are ready to "scientifically"” determine the

.- density of several classrqom objects - and of algae!

y;
' Matehals: . ’ )
mall classroom objectsrof varying densities -
- ﬁeﬁ students select some!
. y -samples of several species of algae - all in
. fresh conditiomy perhaps brought back from your
- class field trap )
-a balance - - )
- . -2 liquid measuring cup marked in cublc cent

imeters {cc) or milliliters {(ml)
. . -a container big encugh to hold your lar%est plant
o4 € specimen’ or object .




\ :
PROCEDURE '

-
L4

! 'First the classroom objects - .
Take the large 'container and ask)a student to fill it
carefully with water. Fill it up to 4 line that you have Y
marked on it to indicate a standard water level.
Using the’Measuring dontainer, meisure ‘the amount of .
water in the large holding container. |Measure it in cc. (1
cc =1 ml). :

-

mine and put it in the large container. ! Add water up to the
line. Remove the object and measure how many cc of water
are in the container. By subtracting Yo answer from the
total number of cc the container wbuld héld, YOu now know
the volume of the object, “or how much space 1t fills up.
- | ]

'Dry the object whose volume you just, determined and

wergh 1t on a balance §9 the nearest; gram

Take an object the density of wh1c3 yYou want to, deter-

N

b T,
‘ ¥ C -
Figure the de§§1ty of the object by iv1;}hg 1ts
werght 1in grams by“its volume ain gc. Thu something with a - -
werght of 10 grams and a volume of 2 cc would have a density
of-3-grams per cubic centimeter. ° i'
1

You may.want to follgw this procedurei|with several
classroom objects. before fryang® 1t with algae. Point out to
students, that by weighing and measurlng'tqey have made a
"scientific" decision about which objects are more dexnse
than others. Now they don't need to Just rbly on their
guess work! L v ) \ .

Then the algge - . ! pRp o

. |
¢ ¥
+ _When students understand the procedure™and understand

what’ results tell them have them try finding the density
of several kinds &f algae. Follow the same procedure ag

you did above, but remember to blot dry each piece of algae
before weirghing it . ' g

- ” Ll

Compare the densities of the several kinds of algge.
Try to include a perce of rockweed or some ‘other algaé%kith
floats in.your testing. What kind of densities do .these
seaweeds have? What do she densities you found for the
algae mean about how they can live 1n a watery environment?
Compare their densities with those of the classroom objects -
or of land plants. . .

' " P et *
OTHER ACTIVITIES - —— L, .
» 1, Science-Phytoplankton. If you have a”mic;oécope
available to you, you might consider having stud-
ents take a look at>the other algap - the tiny, '




-

& ¢ . ]

3.

*research of expermentatio

¥y,

- . - . -
microscopig photoplankton. To do this, pull a

fine mesh pet through the water and save the green

or brown "Scum" that You collect. Wash this off

the net carefully with sea water and collect 1in a N

container with sea water. If you plan to use the'

,sample the same day, refrigerate 1t until ready to

use. To preserve the sample for later use, add a

small amount of 4-5% formalin solution to the

‘container. Look at a féw drops of the wajer under

the mi¢roscope. You may see both tiny plants and

larger animals, the ,latter usually very active, 1f

the sample 1s fresh, and equipped with sgeveral

appendages. g - X ‘ ~ .

LY

Art. Small algae can be ¢asily dried and can, then
.be used-1n any number of art progJects. For thls
purpose seléct small pieces of algae that are fine
rather than thick. Rockweed, for example,-will
not dry well, but some of the small red algae
will. Collect only .those piaces which you expect
to be able to use. Then you will need -

a pan as large as the algae you have gathered

heavy paper

water
F1ll the pan with water and float the sea weed on
1t, manipulating with ‘your fingers to? it spreads
out well. Slip the piece of paper under-the algae
and gently lift i1t up and out of the water. Place
the paper with the algae between blotters or other
absorbant paper. Dry for several days. The algae
should adhere-to the. paper, but 1f 1t doesn't use

- L}

glue sparingly to hold 1t in place.

Algae dried by this method may be used in '
many,ways. They may be used on notepaper, framed
for decorations, protected under clear con-
tact for’ bookmarks. )

- "
Food. Seaweeds have traditionally been an 1impor-
tant food for Alaska natives and for many other-
peoples around the world. As 1s true of»eatlng
any wild foods, knowing which seaweeds are®ediblé&
and how they are best prepared requires having a
good tutor or- taking lonqhand careful hours of

P
. On your local beaches you will probably find st
several edible species which’ you may want to try
with your class. Of these, the large, brown+*algae
called bull kelp, or Nereocystis Lutkeana, one of

.

-
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the easiest to identaif

Y Bull kelp 15 most fre~
quently used .to make E;Z%les - and one recipe for..
this may e found 1in Section on algae in the

v kindergarten guide of this séries,

N

The very thin, green blade of the sea lettuce
v may be eaten.directly from the beach and 15 some-

times used as*a salad green.

. .
¥
.

4
il o
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=4 Several species of red algae are tradition- %
ally used by Alaska'natives but finding and ident-
ifying these is best 8one with ‘the help of someone
'who already knowé,th@

plants and their uses,
If you are ﬁ

] esitant tq introduce algae as
ifood to your gtudents, consider seeking out some-
ne iin your‘8GEmuglty who uses’ these plants for r

2

-~ 4

20d and asking that person t% share his or her
nowledge with the class. . :
|




. An excellent and interesting book which 1in-
‘cludes bptb identification of numerous 5pec1es anal
) oL n@ny lnterestlng recipes using seaweeds
- . ~".The ,Seavegetable Yook by Judith Cooper *
. : . Madlenety publised by Clarkson N. Potter‘ et
. o . Inc., -N Y. 288 pp paperback’ L .
; ' 14
’ 4. Sc1%nce«—1d 1f1catlon. If students are inter-
., ested‘in lea nlng the names of seaweeds, they must .
start°by reEbgnlzlng that many of them do not have
. I common names. In studying the seaweeds, they
: o ¥ might ‘begin by learning the three common plants
’ that do; have names - .#
, bull kelp
. .rockweed,
¢ ’ sea lettuce.
. . They need aldo to recognize early that deciding”1f ™
an'algae 1s red, brown, or green 1is a first step”
= 1n its ldentlflcatlon.

. For help an ldentlfylngﬁlocal algae, try to
find someone locally who knows the plants well or
d . -~ . consider using one of the following refefernices:
. A . 4 - . b
Scagel, R.F. Guide to Common Seaweeds of
British C Columbia. Z paper “dack book and

i g ‘' paxt of«the fine 1dentification series
-~ : put ou¥ by the British Columbia Provincial
// Musem. Covers most of the common seaweeds -~

found in Southeast Alaskaw

s Jener, J .C. The Seavegetable Book«{ Covers
I -~ some of the species common 1n Adlaska and for
. the spec1es it does i1nclude 1t has excellent
- .Anformation angd direction fQr use as food‘
- -
Abbott, I. A. and G.J. Hol&enberg Marine A@gae
.of California, A large scientgfic valume.’
Many of the species of algae that grow along
the California coast also grow 1h northern’
. ‘ © waters. -

5. Observation. When you arp at the shore with your
students encourage them to be aware of algae as a part
. @f the beach community. Suggest that ~hey think about
, how different kinds of algae différ from each other 1in
¢ - appearance. Have them feel several kinds - can they
' o describe the diffegences? Can they describe subtle
e ffeYences 1n color, texture? Are they aware of where
each different kin rows, what small animals live on
or under it, how l#ge it 1s, how 1t looks as a small
Iplant? Being aware of such qualities 1g part’ of being
Vs . a keen observor - 'and a part of living.at 1its richest!

P f P N
, ‘ . lg?~:”~ ’ ~ L
o . \ . A N
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Unit 3. HABITAT

5 Objectives:
-To become aware of different kinds of beach habitat.
-=-To understand that different kinds of shore animals
prefer different kinds of habitat. >

-

Teacher Background

- ¢
Every plant and animal has a particular habitat or living *
situation for which it 1s most suited. Deef, for example, li
in forests, beavers live 1in swamps, whales live in open oceans,
and earthworms live in soil. The marine intertidal area offers a
great variety of small specialized habitats, each of which 1s
used by one or more speciesigf animal or algae. Some species -
such as tﬁe dark lichens$ growing on rocks in the !'"splash zone"
high on the beach or tube worms living in mud - have very nar-
rowly restricted habitats, but others - like barnatles or the
small snails called periwinkles -range widely over several
habitat types.

Several factors go into defining a particular habitat. Here
are scome of them:

beach type - bedrock
large or small boulders
sand
mud
gravel
Each of these is home to particular kinds of plants and
animals. ' . :

L]
1

LN

time of exposuyre to air at low tide |- This is involved

‘ in determining how high or low an organism can live on

the shore.’ (see unit on zonatipn)
degree of shelter - Areas under rocke, under ledges, in
€racks, beneath algae, etc., may afford protection from
predators, from excessive® drying out, from wave impact,
high orwlow temperaturés or abrasion from drift mat-
/ erial. Some organisms prefer such places, but others -

-

like barnacles or mussels - live in open places because
their soft bodies are well-protected by hard outer

ﬂw&\ shells and because they need open, circulating water'so
they ca}> feed. |

" ride pools are specialized irabitats ‘that enable low inter=-
ﬁgidal forms to live higher on the beach =,and thus perhaps escape
ome of tHeir usual predators. '

|
ACTIVITY 1. HMaB1TATS AND TEMPERATURES ‘

Objective: © A
=To determine if there is a difference 1n tempera-
tures among* various shore habitats. '

’ o
. . ,‘) )
. 20 i)
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Materials:
-thermometer
-paper and pencil for recording

-
‘PROCEDURE

~This 1s a shore side activity but it is best carried
out with an advance introduction to the idea of habitat.
Therefore, begin with a group discussion of the idea of hab- .
i1tat --you might want to suggest that students look through ’
periodicals and find pﬁctures of as many different habitats
. as, they can._ Have each student explain one habitat to the
rest of the group. ’

a

When students have a grasp of the idea of habitat, in-
troduce them to the idea that “there are many different kinds
of habitats on the beach. See how many different kinds of

- - beach habitats they can think of - write them on the board,
perhaps have each child draw a picture of what he or she |
imagines ONE beach habitat to look like.

/

When the-class goes to the shore, be siire you havé out-
1ined with them ahead of time what they will do. Perhaps
you will want to divide them into groups and entrust one
thermometer to each group - preferably with an adult in
charge, or you may want to assign this“activity to only one
group out of the whole class. Be sure to give students
practice in reading a tNermometer and ,explain to thefr, the
kind of information it gives( them! In either casey students
should be armed with pencil and paper that looks like the
following:

* Vv [THABITAT | TEMPERATURE

> With adult supervision, let students idehtafy various
habitat types, then measure the temperature.of each - per-
haps noting if it is an air temperature Or a water tempera-
ture. :

rd

. ’

Later students may want to make a chart listing hab-
itats in order from coolest to warmest. They may want to -
compare their temperatures with others - human body temperdture,

o room temperature e

, freezing point .
’ boiling point -~ etcy
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ACTIVITY 2,

- Objective:

A

.

”
+

-BEACH HABITATS AND THEIR INHABITANTS

To learn what shore animals live in what habitats

Materials:
pencils
clipboards
charts‘

»

METHOD

Prepare a chart sucl as the one
want to develop it wi&h student help,
to anticipaté what they might find at
there.

~

a

During class time at the shore,. let stu
groups to identify a variety of habitats and carefully ex~

amine them to see who lives there.

recorded”on the charts at the sites
not hesitate to add addltional\Pabitats-- perhaps man made

that follows - you may
encouraging students
the beach before going

\

dents work 1in

Their findings should be

~ and students should

ones. such as discarded bottles,' rubber tires, or wharf,
Pilings - and inhabitants to their lists!
t 2 . .
Rock| Tide | On In In (In |(Under | On or| On or On In [Other
Facel Pool [Boulder|Crack|Sand|Mud| Rock | Under | Under |pebbles |Gravel| 2
- | Algae |Animal
Sea Cucumber
Hermit Crab
™ —
- -

Mussel > N .
: 3

Barnacle = .

Starfish \\ \
Urchin _ . . ’

Anemone' M

‘\.’ 3

Worm ¥

Clam - .

Algaa

{Add others)




b
Follow=-up the shore time with class analysis of the charts

Where would students now expect ghat they would find barn-
acles? Where would they go to look for worms? etc. ., What
can they 'say about the klnd of habitat each animal Fmefers?

ACTIVITY 3.° HABI}'AT PRE!;ERENCE EXPERIMENT i

Objective:
~To experimentally determine which of two habatats

a particular shore animal prefers. -
Materials:
-rectangular pan
-sea water
-a dozen or so andividuals of model shore specles
such as amphipods (beach hoppers), 1sopods
(p1ll bugs), snails or hermit crabs ’
-material to make a habitat - rocks or sand or
mud,; etc.
METHOD .
Collect a dozen or so individuals of one kind and bring
them back to the class room. (you may want to do this col-
lecting during your field trip and conduct thé experiment\an
the classroom as a follow-up to the shore, experience. ) K;ép
the animals 1n a cool plage - perhaps wrapped in salt-water-
molisted towels -1n a refrigerator - until you are ready to
set up the experiment. P -
when you and 'the class are ready, fill the pan with sea
water and arrange a habitat at either end. Some sets of
habitats you may want to set up are the following:
. - \_\
dlgae vssmall rocks P
sand vs rocks
gravel vs algae . . ’
« dry vs wet : .-
light vs datk ° ' v

Place the animal in the center of the pan and set the pan in
a cool place, perhaps just outside the classroom door 1n a
shady spot.- Watch, or check the pan at short intervals, to
see which habitat the animals prefer. You may want to try
one kind of animal with several choices or try several kinds
of animals with thé same or differing choices.

If you did activity 2 above with the class at the &
shore, you might compare what you observed at the beach with
what you learned from the classroom experiment.
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ACTIVITY 4, UNper Rock HABITAT .
) . } .
Objective: - )
. =70 explore in detail one particular shore habitat.

- 4

4

r " METHOD - t s
If studénts have 'thought *about habitats in general and/
or have explored several habitats at the shore by doing
Activity 2, they-are ready to look very carefully at one
- e particular habitat at the beach. A good one to pick is the area
under medium-sized-rocks-at-low-tide-level, because 1t can
offer a range of fascinatang inhabitants.
Choose a likely spot in the low intertidal zone and
carefully turn over a rock or two. You may find brittle
stars, sea cucumbers, clams, blennies, ard/or worms, including per- -
haps a harmless, bright orange,ones that may stretch to
three feet long or more! Be sure toremind children to turn
the rock back over and put it ain place again after they have
explored this small, habitat. The animals that live under
-the rock were there becauge they could survive in that hab-
1tat; by failing to replace the rock, you would be destroy- .,
ing their small habitat. .

ACTIVITY 5. INTERTIDAL RoLE-PLAYING

L -~

- Objective: ) . .
—For the student to imagine he .or she is a parti-
cular kind of shore animal and to think about "

the habitat requirements of that animal.

Teacher notes - .

Beach observations may be reinforced by having the
» students act qut various kinds of plants and animals that
would occur in a given habitat. Perhaps you would want to
use this.activity as a summary. of what students have learned
about the habitat preferences of beach critters.
. | ’ L]

s METHOD ‘| -

| ot

This activity coGld be carried out in many ways. As
just one suggestion, consider making up a set of slips of
paper, each with the name of a common bea#h plant or animal
on it. Have each student draw the pflant or animal on the
8lips of papér, think about where he would.go in the class-
room to ack qut where that animal or plant would live on the
beach. Then at a gignal, each student could move to his or
her chosen ﬁiqce. For example, under rock species might

. congregate unfier a table, crevice dwellers between book-
, cases, etc. T Lo .

t
b -

] ' A
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Unit 4. Reproduction and Settlement

-

_ .Objectives: = - .

-To learn that for many marine organisms, repro-
A b duction is triggered by seasonal change. ]

-To learn to look for and recognize some common -

shore animals as they spawn or tle out as

young.,

Teacher Background 3 : %
.Spring is q,timg of ‘ayakening, of renewal. On land,/ ) (:

birds build riests and,lay th®ir eggs, seeds germinate, and
trees that wgre‘bars”all winter ledf out again. At the edge ‘
of the sea, the same kinds of/ processes occur, for spring is
a time of growth and of new generations there too.
- > - <

T%iggered by increasing hours of daylight and hagher .
temperazqres, beach-animals and plants hurry to reproduce '
their kind. Snail and nudibranch eggs become common on the
beach and millions of barnacle larvae settle out and .try to
establish themselves on every available hard surface. *
Blennies guard egg masses beneath low intertidal rocks and
sculpins ‘hide beneath the .sand to pfotect their eggs. New
algae growth is evident on rocks in the low intertidal zope o
and the sea itself may turn green or brown with the sudden
multiplying of phyoplankban, the microscopic, one-celled
plants of the sea. . )

[ -

Int¢rtidally, many new organisms are randomry‘dlstrib—

,uted up and down the beach, having been carried hither and «

yon by waves or changing tides. 8oon, however, the forces
discussed under the unit on zQnation take a heavy mortality,
weeding out those young that have settled in inhospitable
territory. Thus,the already existing pattern of plant and
animal distribution on the be?ch is reinforced once more.

In areas where glacial pack.ice scours the shoreline, or
where temporary pollution or other man-origipated disruption
has eliminated many organisms, a processg of ecological

.succession occurs as new generations settle in the open

areas, compete with each other for eurvival, and graduall
establidh themselves or are banished. - .

ACTIVITY 1. ° THINKING ABOUT SPRING AS A Tive oF
.  REPRoDUCTION AND RENEWAL

Objectives: ‘
-To encourage students to think about spring and
~ ,the reasons it might be a_ time for reproducing.
4 -To prepare students to look for signs of repro-
~ ductive activity at the shoré.

-




*
S <

&?‘- s‘:’v . * ' . . /

METHOD

'If in your classroom, yau include seasopal projects or
discussions in spring, include the shore! Help students (
‘ realize that spring renewal, awakening occurs at the beach

and in the ocean as well as on land. Talk with them about
"all the things that happen in spring -
new wild animals are born
flowers bloom -
: grass turns from brown to green, etc.
When you have covered the more obvious 1deas, ask what they
think might be‘ happening at the beach. Most of them may
have seen - female crabs Carrying eggs,
» the ripening orange egg masses of urchans,

capsule like eggs.of snails,.
. . special sand collars wifB eggs laid b¥ moon snails.
When students understand that spring 1s a time for new
ammimals, ask them why.they think this might be so. why
should new animals be born, in spring, why should eggs be
laid then, why should algae start to grow and new barnacles
settle? The important concept they should realize 1s that,
—)The wa}miﬁé temperatures and greater daylight
1. cause new growth to occur so more food 1s
avallable
e¢: “create less harsh conditions so that the
of survival are greater than they
would be at many other times of the year.
) " ' .
By being born in spring, new plants or animals have the
v longest possible warm period to gain in size,
strength, and food reserves before the cold and
dark of the following winter. e
ACTIVITY 2. SETTLEMENT oF New ORGANLSMS ON THE SHORE .
. . / N
Objective:
-To obserVe spring time settlement of ne¥ organ-
isms at: the shore - - ’
Materials: ~
scraper paper and pencil
. blowtorch (optional) magnifying glass
tide table’ .« -
marker, such as orange plasfaic tape
METHOD
# 'On the calendar and with tBw help of a tide table, gel-
. ect a day in°"April or early May when there is a reasonably -
) low tide at a convenient time. You might do best to pick
. . \ several alternative days in order to allow for inclement.

weather, change of plans, etc.
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. - .. /
Prepare the clasg for*the, idea that you are gding to go

to the shore and clear a-’sfmll area, mark it, then plan to
return.to 1t.-in several weeks or ‘a month to see what has . ‘
happened to the cleared area. You might encourage students

to put forth their own theories about what might happen in

+ that time span - you might even formally record theair

suppositions so that latter you can check them agatnst what

they actually observe,.

-

On the chosen day at the time of low tide, take the
class to the beach and select an area of bqulder ’or bedrock
in the low or mid-intertidal zone. Using the scraper or
scrapers, clean off an area about one-square foot in size.
Ifr you have a small blowtorch, burn the area to jnsure that
no life 1s left there. In scme way, mark” the area which you
have scraped - you may want to put a small mark of paint at .
each corner of the.plot, tie a brightly colored tape marker
to a convenient anchor, or divise some other method of mark- v
1ing. As double ingurance that you will be able to locate
the plot again, invVolve the class 1in making a careful map of
.the area and deciding -how to give themselves direction to .
finding 1t again. Like drawing a treasure map!

’

Return to the plot after several weeks or a month.
Test your memories and your map making abilities and see 1f
you can locate the plot. Assuming.that you find 1t, make-.a
careful list of the animals and 'plants that you find growing
in the once cleared, area. Record for each organism the num-
ber of individudls that you found, Because many of the new
plants and animals may be very small, a magnifying glass may
be helpful both in counting them and in identifying what
they are. ) v

It might be interestaing to try this activity with two
plots - one in the low 1ntertidal zone and the other higher
on the beach’- to see if there are any differences in the -
kinds or number of organisms that settle in the two areas.

When you return td the classroom, copy the plot charts
on to the blackboard - or have each child make a copy of it
for his or her cummulative record of class marine studies.

ACTIVITY 3.-ESTIMATING’ BARNACLE SETTLEMENT

.- Objectives: . B
X ' , -To develop a comprehension of how many fnéw barn-
acles settle on intertidal rocks each year.-

"t ~. -To try some big mathematicl &alculatighs. .

e

Materials: ' . .
-knives or @ small instrument for scraping

- ‘ .

-
G




. -
L) "

METHOD ., ' !

In, spring, barnacles set on. rocky intertidal areas in
abundance. Whild you are at the shore with your class,
Cchoose a small rock covered with new barnacles ~ this is
perhaps best done in May. You may wish to use only one rock
for the whole class, divide students into groups with one
rock per group, or you might wish to make this an individual
activity.

In any event, count the number of barnacles on the
rock, try to guess how many similar barnacles there might be
on the whole beach area you are studying. Tf you or class
members are mMathematacally inclined you might rope off a
larger square sector, calcylate its area in sqQuare feet or
square inches, then figure out what percentage/of that whole
«drea, your rock would be. .

Whether you actually calculate the possible number of
barnacles ip the new set in that area or whether you make a
guéss, the number you come up with will be huge - and

lmpressive!ly . 4’,4//;

ACTIVITY 4.  Sea”URcHIN RITES oF SPRING —

Objectives: .
~To realize that sea urchins spawn in spring.
-To see and examine théir ripening gonads. ™

Teacher}gackground

In spring sea urchins g;¥ﬁér ip great numbers\in shal~ —
low waters to spawn. By doing thisi_they have the highest .
probability of a large number of eggs being fertilized when
' €99s and sperm are released into the water. ’
. . t ¥
On-a good low tide, many sea urchins lie exposed to the
air. If it is spring and they havé¢ not yet spawned, their
gonads will be ripening and full of eggs or sperm. In many
parts of the world sea urchin gonads are regarded as a deil=-
icacy and are highly valyed as.food. Few peaple in Alaska
use them as food, but i®™is, nevertheless, interesting. to
show them to students - an example of spring reproduction in
the sea and perhaps aF a source of "survival food! ¢
. — ) y
METHOD . N \
- . * L
If you are at the beach with your ¢lass in May, you -
could find sea urchins in aburflance. While stressing the
need to try to avoid stepping on - and f£hus killing ~ these

prospective "mothers and fathers", students shbuld be able
to accept’ your sacrificing one dethese animals for educa-

tional purposes. ’




So break the urchin open carefully and look for the
five bright orange masses --the gonads. If you have a mag-
nifying glass, you may want to look at them with magnifica-
tion. - ¢

ACTIVITY 5 How RoCKWEED AND LIMPETS CAN PREVENT SETTLEMENT
Lo - - - »
~ Objective:
‘-To examine some ways that the suchss of settle
ment of intertidal plants and animals may be
. limjted. g ' ) e

- Teacher Backgroung—=:"

"As has already been mentiened, many factors act against
newly settled plants and animals in the intertidal zone;
limiting therr numbers or restricting where they can manage
to survive. Two of these factors can be observed fairly
eas1ty on any rocky, beach during the spring.,

’

Rockweed, or Fucus, iﬁlike most large algae, a quality
means that it sways back ! forth and from side to side

: with every bit of wave action. .This whiplash movement often
effectively prevents barnacles from settling beneath or
around it.

, Lifbets, in a very different way also affect settling.
They are grazers and tend to clear off the area surrounding
them by their feeding activities.- *
. - » , *
METHOD )
When you are at the beach carrying out other activi-,
ties, assign a few students - or the whole class - to look
4 for areas where students can see thé evidence of limpet
grazing or rockweed movement on settlement of new, spring-

L4

- time organisms.

3}

Unit 5, The Mussel Community

. Objective: . ‘
-~To study one group, Or cohmunity, of common shore |
animals.
b! L]

Teacher Backgrouﬁd

The common blue mussel, Mytilus edulis, can be found "
- worldwide. It occurs on rocky intertid;l areas, and there
it is one of the more dominant life forms. Dense patches of
_mussels not only'mark one of the major zones on beaches but

also form a protective environment for/many smaller organisms
- that need cracks and crevices or other tight places in order

Q ‘ 29 3?
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to wurvive. ‘Mussels and theiraﬁdependentp“ form communities .
that are a distinctive part of the intertidal zone - and
that dserve close study. -

- "

'ACFIVITY f. MeasurING MusserLs °

Objectives: ' ~{
-To demonstrate that some animals, including
mussels and barnacles, fall into recognizable
slze groupings.
-To realize that size groupings may correspond
with age groups. ‘

Teacher Background

. / ]
Some marine animals, suehpas barnacles and mpssels,

grow quite rapidly - especi%ll ,1h spring - when these animals
are 'spawned or settle to a hard surface and begin to grow,
and because all barnacles or mussels, for example, in a
particular area will grow at about the same rate, measuring
the size of numerous individuals and graphing the results
will give a visual picture of the ages of animals represent-
ed in that location and ®f their size at a particular age.

Materials: .
~verneir calipers ~ or rulers
-graph paper or a'substitute
~pencils

METHOD
A .

#l. BARNACLES ~ When you are at the shore with your
class, find an area where small, medium, and large barnacles
ares living far enough apart that individuals can be mea-
Sured. Measure the greatest diameter of 40 ¢r 50 barnacles.
Make a bar graph of the results and see if you can dig-
tinguish several groups that form clusters. Explain to the
Students that because* barnacles all set at the same time and
because they grow at about the same rate, these may rep-
resent "year classes" ~ that is, the smallest barnacles may
have just set (if you included very, very small individuals)
or may‘be the animals that are one year old. The next
Clustering would represent animals a year clder, and so
forth.

Consider developing some math activities with the re-
sults you have obtained. How big are the barpacles in each
group? How much’ variation in size is there in each group?
How much difference between groups-or how much do the parn-
acles grow in size’ from one year to the next? )

2. .MUSSELS - At the shore, collect 40 to 50 mussels of
various sizes down to very tiny ones if you can find them.

-
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Measure the greatest length of each mussel®and make a bar- -
graph of the results. Consider some of the same kind of
questions included above with the section on BARNACLES. . ..

. .

ECTIVITY 2. ALGAE AND THE MUSSEL COMMUNITY

Qbjective: -~
-~To determime if algae grow on or among mussels.
-To think about what this may mean to the mussels.

A

Teacher Backgrqund
- T ot [

Mussels are filter feeders, that 1S, they feed by
pulling water into their bodies through an incurrent siphon,
filtering out microscopic plants and animals from the water,
then expelling the water through an excurrent siphon. 1In
order to feed successfully in this way, mussels mist be
relatively clean - free from silt and free from other organ-
isms that would interfere with the all-important intake and
expelling of water.

If you look closely at a bed of mussels, you will find :
that very little algae seems.to grow there - although algae .
may be growing luxuriously only a few feet Or even inches ¥
away. Algae just{do not séem to be able to attach to mussel
shells and those ants that manage to grow in between !
mussels are often rrowded out. | .

METHOD

At the shore, either ask the class as a whole or a
small group of students to examine a mussel bed closely and
note - or collect - all the algae they find growing there.
When studepts have done the job thoroughly, evaluate the
quantlty of algae found. Ask students how they would cate-
gorize the amount of algae found - was it very little, some,
a lot. ~

Involve the students,in a discussion of why this might
be important fo the mussels. You may need to review with
them the idea of -how mussels feed - you may even want to
open a mussel and find the two sihpon openings. Discuss
with them the 'effect that rockweed growing heavily on mussel
shells might have on the animals' ability to feed.

s
AETIVITY 3. WatcHine MusseLs AND BARNACLES Feep
Objective:
~To observe mussels and barnacles'feedlng and to
., understand what is hdppening.




I
~ | ‘ X

. . :
+ Teacher Background 1 , ¢
- - L
! 1
) As the tide comes in-1t|covers mussels and barnacles.

- There ;_m%.mals relax their muscles, allowing a gape to appear in
\ their haj? protective covefiqgs, and begin to feed.

! |
In Activity 2, 1t has been mentianed that mussels are *
| filter feeders that remove tiny food organisms from water
that passes through their bodies. Barnacles feed in a dif-
ferent way. They too rely o1 tiny drifting plants and"
animals for nourishment, but Jqsteaq;of taking this food from

. water that enters through an |incurrént siphon and 1s ex-
pelled through another siphon, barnacles catch the small
) plants and animals with a feqﬁhery structure that is actually
modified legs of Eh?é animal |that lives with 1ts headspérm-
\s anen ly cemented to a rock o%lother hard surface. If it is
undisturbed, a barnacle will isweep its food-catching device
through the water with a rhythmic repetition, each time

%bringing the structure lntgrils shell to deliver any food 1t
' fiay have caught. T -

Y i '
Material: ) ' .
. -food coloring - optional .

*
METHOD !

' %

T
s B i T

\ When you are at the éhof?, watch carefully .to catch the
%inc ming tide as it reaches the zemes of mussels and barn-
|acl S. With students well protected from wet feet by good

. irubber boots, gather class mefibers in small groups to watch

the feeding activities begin. ! '

] * When ,you are observing mussels in action, it may help
if you introduce a bit of food coloring to the waters near
hem. By watching closely, you may be able to see some of
- he colored water entering one of ,the mussel’s siphons: and

hen being exgelled’from the other.
i e '

! | . Be.sure te discuss with students what -is h pbening:
Help them understand what the hussel of barnac 1s doing,
. what it is feeding on and how? ! .

My * * L
- I}C\]'JVIT‘( 4, STARFISH AND HUSSELS ‘ , o
| . - PR TS
’ | Objectives: o - R
’ N ~To recognize that just as mussels EESS on smal¥er
' organisms, S0 they tod are food for.figger animals.
. . -To think about starfish as animals that feed onh .
R ) - mugsels. . |




1 ' . ‘ .
Teacher Background . R
)
Starfish are one\b£\§2§‘2§5t Amportant animals that ,
feed on mussels. If a.st is hungr¥,and comes upon a -
mussel, it will wrap itself around the lve, and grad-

ually pry the two valves apart by using the combined pull of
hundreds of tube feet. When the mussel shell begins to gape
as the muscles holding it shut,relax, the starfish may .
insert its stomach inside the mussel shell and digest the
soft mussel in place lnstead of pulllng it out and swallow1ng
it whole.

Livingjin the tube-~foot grooves on the underside of rthe
gtarfish may be small scale worms. These animals, so named
because of thg large, .overlapping scales that cover their
backs, exist ®bmmensally with the starfish. That is, they
do starfisit no harm but merely benefit by living so closely
with it - probable by taking advantage of tiny bits of food
thht are available to it because of the way the starfish
.lives and feeds. . i

LR

METHOD °,
L]

If while you are at tH& beach with your cla: you are
lucky enough to find a starfish feeding on a muszsé be sure &
to examine it closely and to share the observations with the
class. Can they see the tube.feet exerting force on the
mussel®shell? Is there any sipn that the mussel shell is
beginning to gape? Is the stgmach of the starfish extended
outsids its mouth? Perhaps ipto the mussel shell?

., If you don’€ find éﬁyxgza fish feeding'on a mussels,
sk

>

you could still point out students that starfish ere
predators on mussels. em how they think a starfish
could eat a mussel., How could it open the mussel's shell?
How could it get to the soft musstleto eat it once the, shell
was open? T

‘While you are examining a starfish and considerin \
thése questions, check to sew if there is a gcd&le wo '
living with the starfish. °'If you find one, examine
clogely and’ask udents what advantage there might be to
the worm in living there. Would its being there be d or
"bad for the/starfish or would it maks ahy dlfferenceCfg

all
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*ACTIVITY 5, ‘EXAMINING A MusseL’s MuscLes

Objettive:
~To examine 4he muscles of a mussel and to compare
- them with the muscles of other bivalvés.

, Teacher notes . T
& '
D PR This activity may be conducted at the beach but it
) codld also be brought into the classroem - either ibefore or
after a beach field trip.

,gaterialﬁ
e =~a mussel

—~one or more other bivalves suchtas clams or
cockles . .

.
al »
&b, !
>

i

Cut open théqmussel and find the muscles that hold the
ell closed. Be sure-all the students have a chance to see
_/ them. : o B
i , .
Open the ‘other bivalves, and find the-same muscles.
. Are they in the same position in the shell as those of the
* . mussel? - .

If you conduct this activity at the beach, feed the re-
mains of the mussel and other bivalves to one or more anemon-
£8 that are open in shallow waters. You may find small )
anemones in tide pools for this. Encourage class members to
. observe what happens when the food pieces are placed on the
tentacles of the anemone. ..

I ] I -

"ACTIVITY &, CounTing ByssaL THREADS .

. , . .s Y
Objectivez ¢ . ¢
~To bgcome aware of the byssal threads, or byssus,
©f mussels - to examine it closely and know how -
it is. formed and how }t functions,

‘
- - n - A

Teacher Background - L,
. While you are examining other aspects of the mussel

. community at the beach, find a place where individual mussels *
can be isolated. Have several - or all = students select

' one mugssel and count the number of threads holding the
mussel in place. How many does each mussel have? o

- TeSt: the strength of the threads. If one thread can be

igflated, see how much forcet ™s nekded to tear it free.

Cc se ONE mussel that is particmlarly well anchored and

£ind out how much pull mudt be.exerted to remove it from its

place of attachment,




#}
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ACTIVITY 7. LimMpeTS IN THNUSSEL CqMMUNITY

Objective:
~To be aware of limpets as a part of the mussel
. community. . 3
Teacher notes ; - .
Limpets live in and around sel clumps, usually

grazing on films of microecopic plants that form on the
rocks. They feed by use of rirula, a rough "tongue with
many minute hooks or teeth thag are used for scraping.

METHOD.
While at the shore involved in studying the mussel com-

munity, remand students to watch for limpets. It they find
some, quickly and carefully pry one loose. (The essence

of this is.to be gquick and to surprise the animal before it

clamps down tightly to the rock beneath 1it. Sometimes a
knife or putty knife 1s a help in dislodging them.)

Examine the mouth of the anlmal. You may find traces
of what 1t had been eating. If you have a hand lens, you
may want to cut the animal open near its mouth and pull out
the long radula so you can examine it under magnification.
If you have a microscope at school, you may want to take
back a limpet and do this in the classroom. Note the hook-
like prOJeCtlons that do the actual work of scraplng up
food.

»

#
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SOUTHEAST ALASKA ‘
S ' A Landscape Cirved By Glaciers
- . ’7 «
o , by | -
’ ’ ' Patrick.Thrasher

USDA Forest Service

Cutline
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*1. Recommended Prerequisite Material .
11 Classroom Activities* 4
) -

A. Modern glaciers and icefields of Southeast Alaska - a mapping activity

v

B. MeGraw Hill film "How We Know About The Ice Ages" ¢

- . 4
. €.” Slice program "Glaciers Arqbnd You"
[ 2 LI
D. Classroom observgtioné of the properties o{ ice
E. Ggologlc time 1lfne and gléﬁial history '
Ay )
II1. -Field Investigations . . ,
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I. Recommended Prerequisite Material -

L]

To achieve the greatest benefit from these activities, three topics

should be discussed before working on this uni?. To fully understand how a
» f"r W e
<¢ glacier forms and operates, students must first have a basic understanding of

the properties of wat®r and the water cycle. To complete the mapping activity,

students should understand the usefulness of a map gnd be able to read one.

¢ -

Before morking with the observations of the properties of ice students will

need to be familiar with the concept of volume and how volume is measured.

’ .
- xs,

These concepts should be covered sufficiently in your scienge and

[N

geograph{ texts., You may find it desirable to review them with the class as a .
4

. lead intQ these activities.

IT.. Classroom Activities

A. Modern Glacier and Icefields of Southeast Alaska - A Mapping Activity

N

v This activity is designed to acquaint your students With basic geography of

Southeast Alaska and %pe location of the major icefields and glacfers of the

Y
N
N

region. . ’ . -,

Il

1. Distribute Tongass National Forest maps to the class, one map per

student.

2. Briefly-discués héw to read 8 map. Mention the legend, scale,

v -~
direction and pripcipal abbreviations. -

. . .
* .

Task A - Mapping Activity

Ll

1. Pind your town on the map. Locate the glacier closest to your town.

: " -
¢

[

2. Many glacierns Southeast Alaska are un-named. Those that anre named are




Labeled on the maps. ("GL" 44 the abbreviation for glacren. )

How many named glacliers are located within fifty miles of your'town?

[

3. 1Is your town near an icefield? 'Outline-thé boundaries of the icefteld.
Are there other glaciers that ﬁqve the same source as the glacie; near yo;r
town? How did your glécier get its name? How did the other'glaciers get
their names?.

&.~ Find other:glaciers and icefields in Southeast Alaska. (They may not all
be named.) . ,

Yhere are’ most of them located?

5. Can you find any glaciers on islands’ Where are they?

6. The Zand fowms of Souxheaéz Alaska were fommed by g£ac4a£ actavity 10,000 -
Z, 500 000 yearns ago.

Describe the land forms of this area. How might they have been caused by
glaciers? P it ‘ ' N .

7. How ?ight-the unique land- forms of Southeast Alasﬁa affect the kighs og

marine life here? ’ R
GRaciens have been catled "nature's bufldozers™. As an erosdve power, they are
the 64‘.onge6£ {ome at wonk altering the shape o4 the earth's sunface. Glaccers

are beaz defened a a body 0f Lce in motion over a fand surface. The movang

ice has all the properties of q vescious glulid, 1t .follows a path of Least
neséistance ap Lt moves from Lts so0 an 1cegeehd down through a uauey*
'm its teminus. The m.ovin Lee pieks up'band, hock and gravel glom the
vatlley gloon and uses this mazeniaz o grund away zhe.Aun&ouRQLng bedrock
earving the ty;oi;a!. steep walled u—’ﬂiap,f,d valley 0f a.gzacm’f tandaeage. As
a result o&-gfaciaz‘activ&fy during the four magon cce ages o4 the Plewstocena

(begmmng about 2 5 mublion years ago and endung about 10,000 yeam ago) uha.t

Had ~been wUver uaueya bejone the {ce ages wene carved out to Become the Inmde

» 4

N 3 ' g >
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.clusion of the first Shouéﬁ(; have the students complete Task B. (Slide

b
\
—

-

Passage.  The Ins«de Passage 44 neaf)iy a serses <4 §Loored g!;aulvz valleys.

Sweral factors contrbute -4;.0 Uie; rechness of the mane envaronment of the

Im;:.de Passage. Some 0f these may be nelated tu the glacial onragXn of the mtrem'ag
while othens are «n part nelated to the presence of modewn glacwens along the. %
watemuay. Glaciens of the past have canved deep navrow valleys with atéc,u s4de '
walls which are ndﬁaftwety protected 4hom the stonma o(;:the open ocean. Becawse

0§ thes protecteon these u;:btm tend ‘to be cafmer and warmen. The clumate o4

the negwon {8 such that an db;;fda'nt supply af nuthient nich Meé;t watern 4a

constantly bewng delevered from the Land to the watens 0f the Insude Passage.

"A majon source 0§ thas nutrient nach waten are the many glackews and glacually

¢ o
‘

td nivens wnich 4{Low into the Inside Passage.

B. Show McCraw Hill film "How We Know About The Ice Ages”

A teacher's study guiae accompanies the film and may be found on the inside of

the film cannister. The major concepts to be stressed are the formation of

-

glacier ice from snow, the fact that the ice is flowing in 2 glacier and that

*a

by observing the landscape around modern glaciers we can learn more about the

glacial history of an area.

ir

C. Show the siide program "Glaciers Around You'"

The slide program i3 designed to be shown to the group twice. Tre first
‘e

showing is»with only a4 music accompananiment or no audio at aIl.\\f:/f/ con-

program available from U.$, \forest Service, Juneau.) +

TaskB - "Glaclers Around You" activities -J/ .

[ - ‘ '
1. Write a paragraph describing what vou saw. *




2. Sketch a scene“of a glacier or something related to it.

You may want the students to eithern wute a descruption of thewn sketch on

3 explain it to the class. ¢

Now show the slide program using the tape narration or the following spript

p . S

' . to natrrate it yOurse1§; The tones on the tape indicate slide cpaﬁkes.

. ]

Glacigr Aeria{

[

v

Mendenhall

Cloudy View

' Glacier Ice

g .

/) Glacier Around You ~ . )

"ok slide chgnge here

*What 1s .a glacier? y)
Where does a glacier form?

Why does a glacier form? =

-
How does a glacier work?

How does a glacier affect you and ydur environment? .
-

*THgge are all questions you can ahswer just by txploring
-

the area around Juneau.’

*When the watm, moist air coming from the ocean hits the

high mountains aYound Juneau, it rises and cools. When

this happens, the air’cannot carry as much moisture. Whatj

"1t cahnot hold it drops. In.the high mountains it falls .

Fl t
a8 snow. * Most of the Snow stays there.from one year to

L

the next and does not melt.. As more and mote snow falls, a

the nofe deeply buried snow slowly changes to very hard //

Ice. An area vhere snow and ice build up and do not

melt 13 calldd an icefield, like ‘the Juneau Icefield.

L]
L

&
*The ice in an fcefield is not 1ike the ice that forms

i ¢
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.\ Mendenhall glacier

-

- /
Dirty Ice
.

'

. ; .
Mendenhall Glacter

v,
\ .

Taku Glacier.

»

Moraine .

Horaine Diagran

rd

¥

Pl - ' - .
R . » i
on 2 lake or ice made imr a

freezer. Because of the weight
from the accumulating gnow, the deeply burfed ice tan flow

over, the land, pulled bw”gravity. *When this happen;,

. the moving ice 18" called a glacier, like.the Mendenhall

- - »
Glacier.

"
“

*As a glacier .moves 43yp the mowmtian from the icefield,
it picks ub rocks anh gravel. The glacier uses the rgtks
ana gravel tq.grina do;n or erodg_th: floor and ua}ls of
th; vﬁlle; it is moving through, "just as a carpenter might

¢

*Down at the terminus or fface of the glacier, the glacier

use a piece of sandpaper.

is fighting a battle with the warmer air and ‘rain. The

-
r

warm air and rain cause the "ice to melt away. If the #
glaciér melts faster than it can flow forward, it loses
the battle and,gstrqats up the valley. Todav the Ment_ -~
denhall Glacier is losing the battle. *Iff}he glacier

flows faster than it melts, the glacier wins and advances

-

7 down the valley. Today, the Taku Glacier 1s'w1nnfhg the

-
-

battle.

*As a giacier retreats, it drops its load of rock angd A
.grave;, often many\giles from whgre it was picked gb.

When left bghind by a glécier, this materizl is calleq

a moraine. *Lateral moraines are left along the sides

of the valley. &he ground moraine 1s spread acrosa the

valley floqr. The*terminal moraine is a low ridge running_'

\ " *
across the valley connecting the lateral moraines on each

-

side of the valley. The terminal-moraine marks the

g 41

© o
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"

Moraine

F

& Mosses'& Lichens

-~

”

‘ Willow &f Alder

Spruce

F

Muddy Water

»

Mendenhall River

Wetlands

-

v
farthest advance of a gla 1;r down lts valley:/, -
*The rocks, sand and grav 1 that make up the moraines
serve as the beginning of/ 2 new soil for plantg whic?
ver§ quickly invade an aJea uncovered as a élacier
retreats,’ *0Often the mogses and lichens come first,
follod%d closely by t;e grasses. As these plants die
they decay, adding &hch/needed nutrients to the soil.
- * ]
*As the soil deve;;ps,} alders and willows move in’
*only to be replaced bﬁ the Sitka spruce and western

hemlock. This 1s‘theiforest which covers most of south-

east Alaska today. / ‘ .

' -
!
r

One group of plant§ being replaced by.anotheﬁ is called .

plant succession.

*Much of the rock picked up b; ikhlggier-is ground so /
fine that it feels iust like flour. This "glacial filour™
stays suspended in the melt water from the glacier;

giving }t the milky brown or green color.

*Much of the glacial flour or g;lg<groun$ up by the

Mendenhall Glacier is carried away by the Mendenhall

River. When the river flows fhto the calm waters of the

Gastineau Channel -and Fritz-Cove, *it drops- its load of

silt in an ever growing delta called the Mendenhall Flats
-
or Wetlands.. Given enough time, the river might carry

. >
enough silt down to £1il1l up the anth end of the

Gastineau Channel and connhect Douglas Island to the main-

land. Today, even small boats have to wait for hiéL tide .




to travel through the channel from town to Fritz Cove.

’ . Most of the large tide flats along the Inside Passage

. are at the mouths of glacial rivers.

4

) . :
- Tidé’Flats \\[ *The wetlands and tide flats are home for many plants

and animals that depend on the coﬁtinuqd‘Supply of sile e

‘ “ brought in by the river. Plants like grasses and sedges

root in the mudy while seaweeds and kelps attach to dcca-

Submérine Animals sional rocks and sunken’ logs. *Animals like thé clams,

snails, and worms burrow into the mud for food and protec-—
¥

tioni: Other animals fins food and protegtion among the
seaweeds and grasses. *Birds like the ducks a?g/geese

come &0 rest‘and feed as they migrate north and south while
some nest here and others even spend the winter here.

Plankton *Plankton are the smallest plants and animals in the

L2

. waters of tift earth. Most plankton are so small that

j they cannot be seen bdehe naked eye. Plant plankton
L 4 N

are called phytoplankton. Animal pfankton dre called

"

zooplankton. . T

. Wiflow *On land, grgen plants take nutrients and water from

the soil and with carbon dioxide froy the air and

- S¥tka Deer ) sunljght p}oduce food so they can grow. *and reproduce.,

s
This process is called photosynthesis. Some animals .

feed upon the plants so that they may grBw ard reproducé.
+ Wolf | . TSese animals are called grazerg. *Other animals feed
on the grazers add so on. When the plants % d animals

die, their-remains decay and return to the dotl to. be

used as nutrients by other planté.t This dependence of




L3

'\

7\ )
plants and animals on one another is called a food web.

-

¥
Marine Food Web *In the waters of the-Inside Passage the same kinds of

-food webs exist. Some of'the minerals in the-silt dissolve

M » r
into the water. These dissolve minerals b@come¢nut—

L
2 rients foF the phytoplankton or plant plankton. The

-

smallest aniﬁal plankton or zooplankton feed on the .

phytoplankton and are fed upon by, larger and larger animals

[V ¥

like shrimp, salwmon, gsea lions and whales.

Mendgphall Glacier *Mendenhall Glacier is a land locked glacier. Only its

Riggs Glacier silt laden melt water reaches the sea. %A tidewater
giacier is one which comes down to terminate or end in
e 4 " the sea. There are several tidew?ter glaciers in Glacier

Bird on Iceberg Bay. *Because of the many nutrients added to the water

by a glacier, the water at the face of tidewater ‘glacier

4

;Killéz‘Whale ] is‘very rich in many forms of iife. *Many, animals such
. < "
. . as birds, porpoises, killer whales and seals come in "%to
Seal on Ice . take advgntage of the good e;:;ng. *The seals even use
) the icebergs a; a place to raise their young. ot
Inside Passage *Glaciers of theé present a;d a great deal to the Ii;e

»

of the Inside Passage. But were it not for glaciers of the
Glacier View past, the Inside Passage would not exist. *By studying

the glaciefs and icefields that are here today we can get

-

an idea of-how glaciers of the past worked. Put your .

-

imagination in gear and“travel back in time two and a

i’

River Valley half million years ago. +*That's.a long time ago, but -
. ]

yop,can do it. Now, imagine that what is not the Inside ("

. b
Pagsage is a group of river valleys. Two and a half

~ i




“a

’

— .

million years ago the first of the great ice ages began..

.

Icefield. . *Du{ing each of the fourxice age8; a gregt‘glécger a
. ° 3 . mile”;hick moyed over Sqifheast Alaska carving out those . T}
! ., river valleys;  so that whéﬁ'thﬂkiast ice age came to an
Inside Pagéage ’eﬁd and the great gldcier retreated, *the ocean flodded
into the valleys and created the Indide Passage. -
hendgnhall Glacier *So you cam See th;L the glaciers of the past and the ‘
. glaclers that a;; here to%ay hhvé a éréat &ealii; dO'w;tH
‘ what you see all aréund you. .
. ’ v -

D. Classroom Observations of the Properties of Ice

There are.major differencgs between the ice which js frozen in a freezer and that

which is in a glacier. nge of these differences can be observed in the class-

room if there 1s a source of glacier ice close at hand., Try to obtain some
glacier ice or have it delivered to your gchool by a parent. You should freeze

a half gallon milk carton, filled fith tap water. After the water has fro;;h:

peel away the carton,

Becauselit has formed as a result of both cold temperaturek and high pressure,

the glacier ice should have a higher density. This is the reason that icebergs g
. A - VP4 -

float consideraGIy lower in the water than lake or freezer ice. fThis concept

can be demonstrated in the classroom with very simple equipment.

Ice Density Demonstration .

.

Equipment: Lab balance;  § galloﬁ:équarium; meter stick
1. Mount the meter stick vertically in one corner of the aquarium.
2. Piil the aquarium approximqtely two thirds full of cold water. Calculate

. v
the volume of water in cubic centimeters. (For the best results the water level

should <come to A centimeter mark.) .




aw g

— —

3. VWeigh the glacier ice and freezer ice on the balance scale and record the

weights. ’ * ’ .

% P *

(Liquid water has a density of 1 which means one cubic centimeter of water weighs

-~

one gram.' Ice has a densitffless_than 1 meaning that a piece of ice with a
S ’ ’ .
* volume of one cubic centiméter should weigh something less than one gram.)

4. Carefully place the freezer ice in the tank. Record the new water level

" in the tank. Repeat the process for the glacier ice.

. . . L4

* Task -C

weight change in water leyel volume displaced density

* * . * * ¥
Freezer Ice * "~k . * . 0

* * * * )
Glacier Ice * * * *
Formula for Volume ﬁisplaced: . ) P !
‘(New water level - o1d water level) (tank length) (tank width) = volume displaced

' . . (C i Len l’ifh",":,r;

Formula for Density: ) : "
(Weight of ice) ' . )

(Volume displaced) = Density (grams/cubic centimeter)

(The glacier ice should have a slightly higher density than the freezer ice, melt

LY - . .
more slowly and contain more water whern melted.) . '
Melting Rate oL )

S e .

Place the two pieces of ice in separate pans on the table. Label one "freezer

1 1
" ice" and ;;;\SFBE: "glacier ite!, Lehventhem thieré. Keep a clast record of
» - \...4 N %w

™ the time it takes for the two pieces to melt. At the end of glre day return any -

. . , ¥
femaihing ice to the freezer. ' The.pext morning take it back to the c¢classroom ...
and continue the cla;s record‘until both ehunks haﬁ!‘heltea.

[} . -
- - LY
‘ Task D - Observing and Comparing Ice Samples g . .o
. ‘L . g oot . . . .
1. Keep a class .recordof the time 1t takes the two plecds of fce to-melt. - -
] ..
C 46 . ‘ - v
(3 - ’ 1 —
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Sy

. i ‘ . - . ~
* 4 ' - ‘ ] L
D&T=Date and’ Time , D&T D&T D&T D&T - » DT
Glacier Ice j\. a 0 *. & | . .
a . ’ . ‘ ! . & : g
. remove from freezer' ! + N ff
“ - ~ : o

tetdrn to freezer

.ﬂ; 4 w Bl . ) J . . . -
. ) ) - . -
: meltedt " ., - . -

u

! o
Freezer Ige ' | i ’
7 . ‘ .
remove from freezey . |, ¢ _
7 g T - =3 -
) return to freezer ,  ° -« "

A ; (-

¢ -
melted .

v

= R Y

.
* L)

Be sure to save the water that melts off .the ice chunks.each day. Keep 1t in'

two glass jars labeled "glqcier water" and "tap wate;h§\\
- 2._Egpend sgveral qinutes loog;?g at the iceqsampies. Write a li;t of words
2 iqrdescrlbé the glacig; ice and anqsher 14t to deSCfibe the freezer ice.
, Dlscussion ané Questions i ‘ . ' - I ﬁ} ’ '
i

1

¢

1.'PWhich_pieces of ice m%t{ed most qap1d1y°

2. What might have gaused it to melf¥sooner°

-

a -

3. With two pieces of ice esactly the®same size would you €xpect the same

. 1"*’:" . ,
-fragults”?
LA ?
.

&£ t . - '
- v"ﬁé (§Qow the ¢lass the two jars of water.) Which plece of ice contained more

3 . EH wrde,
water? ' . ) . .
T , . .
5. What might be the reason for that? ' -
» ] -
. 6. How are glacier ice and freezer“ice similar?
v 7. How ar€ they different? B )
8, What Wight have caused these differencés? o
: \F‘J "\..B . i | o . 1 - T 3
i‘ ) 97 Glagiers carry Mirge loads‘of rock, pebbles and silt. Can you see any in
B | - . Ll o . L
your glacier ice §appIe?. v L o ’
- - " ,,/"""- ' .

e . < ‘ b g P N
L - R ., ' '
. n ] " U [ .

~ ¢ ‘. A M b‘ . N | Ak -




?& - 10. How might silt carried by glaciers affect marine creatures?

. e . .
L] ~ T - .
y ~ vy <
s +

When glacial ice mefts, much of the sifr carrced by the glacer stays suspended
in the uuxen ST An the water ne&:n¢c£4 sunfight 5nom peuet&at&ng the Q&tem
cmd _mhx.b-c,ta plankton bLooms, Without plankton, nﬁlg a.quw,c anunals cannul

Live, )

x

As th.e Y324 ae/ttﬁéa 2o the channel fLoorn, nulrients dissolve anto the c;;axm
and nourdsh aquatic plants, which are a food sournce fon aquatee anumals. The

high productivity of the waters of the Inside Passage is due in paat to the nut-
nients from s48¢ carnied by gfaciemé.zz the sea. . PR

—~—

. E. Geologic Timeline Activityk ) -

It is often difficult for students to visualize the wide. span of time involved
when talking about the glacial history' of *Southeast Alaska. A geologic history
} timeline is one '.;'ai to this. You w}ll ne_zed a 100 foot tape measue, a supply
of 5 x 7 note cards and a roll ?f masking tape. Transfer the information from
the "number of years ago" and "event" c_:oluﬁm to the cards. Along a hallway mark
» \
off a 200 foot timeline using the 1nformayion in the "timeline" colt;mn. You
may find it desirable to use a guler marked in tenths of-feel:.r ' ; 8

Qh ie: e . \’\

Geolagic Timeline

200’ Timelines  No. of Years Ago " Event ¥

_0.00' . , 2,500,000 e beginning o’f Pleistocene Epoch
104" ¥ . 1,200,000 beginning of Nebraskan ice age
129.6' 880,000 end of Nebraskan

o 140" 750,000 " beginning of Kansan ice age

152" - 600,000~ : end of Kansan \

AN
148 -~ .




; “\ -
170° . 375,000
180" . 250,000
Fl
195 . 125,000
192° 12,000
193.5" % 4,000°
196" 250 :
A
196.25" 238 ’
<«

196.75° 203

©197.25" . 112

/5*?{ 198.4" . 100 )
LN ¢ - R
198.6' 87
198.7' 82
- )
199.4" ~ 39
199,7°' 20
1]

199.75° 17

LY

F R
199.85' (approx)' (9)
, 200 o0
. . |

49

beginning of Illinoian ice age
end of Illino%ﬁn

-
beginning of Wisconsin 'ice age

. end of Wisconsin

beginning of Little ice age
end of Little ice age
Mendenhall Glacier at maximum advance

during Little ice ‘age, near what is now

-

back side.of Mendenhall Loop Road.
Mendenhall Glacier begins to retreat.
1741 Bering discovers Alaska

‘!776 American ReJhluEion

186} Alaska ﬁhfchasedrfrom Russia
1879 John Muir called Mendenhall
Glacier the "Auk Glacier"

1892 Mendenhall Glacier give; its
wodern name

1897 B%ginning of Klopdiké Gold Rush
1940 site of the Mendenhall Glacier

Visitor Center untovered by the .re-
Ld

kY

-

1962 Mendenhall CGlacier Visitor Center .

- .

treating ice

1959 Alaska Statehood

" built

19(70) members of your class, were born

1979 the present

57
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I11. Field lnvestlgatiom

A PIELD INVESTIGATIPN
. e _ POR
;: SOUTHEAST ALASKA .
N - A LANDSCAPE CARVED BY GLACIXRS

The objective of this investigation 1s to Ingrease :h awareness and under-
standing of the land forms of a glacially worked landscape. The focus is
primarily on land foym or shape and vegetative patterns. Although best
accomplished in an area where you can visit a glacier, the facilitator using
this lesson plan in most Southeast Alaska communities should be able to adapt‘-

Qit to his/her location. : .
. - oy
You will need to locate several sites before you work with your group. Examine
" the road cuts and gravel pits in your area, especially those along.steep
val}ey walls to locate a cross section of a glacial till or moraine deposit.
In the same area locate a clean bedrock exposure which showsglacial striations
or seratches. Yoq may want to consult a local construction or highway engineer
of the soils specialist with the local Forest Service office. You will also
want to locate an aréa which provides an open view of a fairly large valley and
surrounding mountains, as most of the activity will require that participants
be able to haﬁj\j'ggnoramic view of the landscae to be investigated.
List of Materials Needed *
a -
q‘ clip boards grease pens
¢ penciis clear acetate sheeting or
8% x 11 drawing paper . . . tracing\paper >
hand lenses or magnifying glasses 1 gal. jar w/screw on 1id
spade 4 task cards . ’
. chart paper marine navigation charts of
marking pens. , ’ your area
topographic maps.of your area . .
Set the Stage -
\ . L
As an introduction to the investigation,’quickly review the concepts covered
in the classroom activities. Emphasis should be placed on the fact that the ic ot
ice flows and as it does, it picks up, transports, and deposits large quantitieg )
of material and in the process uses this material to carve the landscape.
The Investigation ) ' <
I. Observing the Landseape J
Distribute Task A, . * .
"On_ your Task Card write a brief paragraph which describes the landScape
‘ around you." (10 minutes) . ‘ -
¥ ITASK A (individuals) ) .
- Write a brief paragraph which describes the landdcape around you.
» '!- n
: ‘3\‘ Distribute Task B R

"Working in small groups, ovserve and record as many things as you can
 about landscape." (15 minutes) \

7 50 ‘. . .

- ' 3y

-+
t
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TASK B {(individuals or stmall groups) ) .
As you look at the lanscape, ovserve and record as many things as you

can about it.
1 .

.

Landscape

Vegetation Patterns *

Patterns in bed rock

Other -

. .

Questions and Discussion {list responses on the chart péper)

» I1.

"Agfy

"What are some of° the things you noticed about the landscape?”

"What are some of the things you noticed about the shape of the mountaiqg?
The valley?"

"What are some of the things you noticed about the patterns in the
vegetation?" * v,
"How does the shape of the lower mountains differ from the taller mount-

ains?" '
F

"How do the vegetatio terns change as you mové€ from the valley floor
to the top of the mou

"Why might the shape of the mountains ¢
- .. — e

“ﬁhy might the vegetation patterns change?”

Observing the Bedrock
Move the group to your bedrockYsite. Distribute TASK C and hand lenses.
ou observe the bedrock, récord your findingss' (10 minutes)

€

4

Shape

TASK C (individuals or groups) -
As you abserve the bedrock, record you findings.

 Patterns

Marks . \

Feel Z\ -




Questions and Discussion

1. "What are some of the tbings you noticed about the bedrock?"

2, "What are some of the things you nokiceé about the feel of the bedrock?"
3. "What are some of the things you noticed about the marks in the bedrock?"

4. "How might ‘these marks have beeh made?"

III. Observing A Glacier Deposit

Move the group to your glacial till or moraine deposit site. Upon arriyal
* at the site, place a spadeful of the glacial deposit in the one gallon jar (about
% full} and fil1l the jar with water. Tightly screw on the 1id and vigoruously
‘shake the jar, mixing the contents throughly. Set the jar aside and continue
with the rest of the activity.
Distribute TASK D .
“As you examine the area, record your observations.on the task card."

** TASK D (individuals or smal? groups) ) ) .
As you examine the area, record your observations. -
Size
Shape . .
Feel ‘
o
\
PART 2 >

. Record your gbservations of the contents of the jar.

Questions and Discussion
1. "Mhat are some of ‘the things you noticed about the deposit?”

2. “What are some of the things™you notfced about the size of the material
in the deposit?" .

. "What are some of the things you noticed about the shape of the'gaterial?"

. "How might this deposit have been moved here?"

»k

3

4. "What are some of the things you noticed about the material in the jar?"
5

6

. "How ?1ght this deposit differ from one which was deposited by a creek or
riveri" -

(g

/
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Iv. Observkng Land Forms on a Map

Facilitator Mote: In preparation for this part of the activity you will want
to mount the topographic maps and marine charts to a piece of cardboard and
cover them with the acetate Sheeting or tracing paper so they can be drawn on
and yet prdserved for future activities. You may also find it desirable to
start this portion of the investigation in the field and then return to the

indoors to complete it. '
4

Distribute tHe topographic maps, mariné charts and TASK E. ° .
“Complete TASK E, recording your observations as you proceed.” (30 min.)

TASK E -

o

1. Locate you study area on.the topographic map. Draw a line around the
area you see,

2. Describe the pattern of the contour lines across the valley.
3. Describe the pattern of the contour 1ine; up the valley. ' )

4. Locate your SEudy area on the marine ‘chart. The water depths are Shown
" in fathoms or fractions of fathoms(one fathom equals six feet).

5. Describe the pattern of water depths across the water body.

6. Describe the pattern of water depths as you go away from shore out
the water hody

Questions and Discussion
1. "Hha. are some of the thingd you noticed about the shape of the valley?’

2. “Hhat are some of the things you noticed about the shape of the bottom
of the water body?" "”’gﬁ,

3. "How might the shape “of the valley and the bottom of the water body be
-related?”

_‘ﬁr'

vY. Sunnary

-

"Write a second paragraph which describes the area we have been observing."
(ten minutes)

Questioﬁs and Discussion x )

1: "What are some of the things we observed today?'

2. "What are some of the things that might have caused the land forms we
observed today?

-,
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Facilitator Note: Master for the TASK CARDS for th
4 . 13 ls
w~—investigation follow. You will want to reproduce enough

copies of each card for your group.* Your largest worki
. n
group should not be more than four individuals. )

A

TASK A (Individuals) . .

Write a brief paragraph whi#h describes the landscape around you.

+

TASK B+ (Individuals or small groups)

As you lqpk at the landscape, observe and record as many as you can
| about it. .

Land Shape

Vegetation Patterns

Patterns in Bedrock ¥

Other * .

TASK € (indiVIduals or small groups)

As you observe the bedrock, record yourfindings.

SHSbe ' *

v

Patterns

Marks . . _

Feel . "




TASK D (Individuals or small groups) .
Part 1 - ] . -
As you examine the area, record your observation. . ’
¢
Size
Shape
Feel -
Part 2 - ’ )

Record your observations of the content of the jar.

*

-

TASK E  (Individuals or small groups)

1. Locate your study area on the topographic map; DOraw a line around the area
you See. ;

*

- -t
2. Describe the pattern of the contour lines across the valley.

2. Describe the pattern of the contour lines up the valley..

FY L]

4. Locate your study area on the marine chart. The water depths are shown 1n
fathoms or fractions or fathoms {one fathom equals six feet)

- \
5. Describe the pattern of water depths acrdss the water body.

6. Describe the patterns of water depths as you go away from shore out
the water body. v
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TEACHER TNFORMATION ' 9/ ‘ ]
FOR, ... ' : '

SEA WEEK CURRICULUM MATERIALS

*_*-*-*-*_*_t_*-*_*_*-*_*_*_t - hd
€
3rd GRADE . \
» - ) K
Name of Sea Week Materials N R Contents and/or Use .
7
1. "ABOUZ THE BEACH" ' Stories and Question
1. Seashore Zones » - !
1-A - Testing-Yourself .
. Say & Know ;
. . Gett1ng Ready to Read ‘
2. Zones on-a Rocky Seashore . . \
2-A - Testimg Yourself
- Say & Know ‘

Getting Ready to Read

£3. Sea Weeds
3-A-- Testing Yourself
* Sgy & Xnow
Getting Ready to Read

~~——44, Rockweed
< §-A - Testing Yoyrself
» Say & Know
y  Getting Ready to Read

. #5. Bedrock, Boulders, or Mud
5-A - Testing Yourself:
Say & Know .
Getting Ready to Read

#6. Spring at the Shore ' ,/”,
" 6-A - Testing Yourself »
Say & Know .
Getting Ready to Read

#7. Mussels and How They Feed
7-A - Testing *Yourself’
Say & Know
Getting Ready to Read

#8. How a Starfish Can Eat a Mussel Ed. note:
8-A - Testing Yourself There is also™a game called "Tide's In"
. Say & Know . ard a slide-tape show "Glacier's Around
" + Getting Ready to Read You" developed by & available at the South
9 East Regional Resource Center, Juneau,
Aldska 99801.
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" SEASHORE ZONES .

]

v ) Every plant or animal ngeds certain things from the
) world around it in order to survive. Some plants and ani-
mals can live only in cold places, some can live only where
A : it is warm. . Some live only in dry Places, some live only in
’ rivers or in the sba. Each plant or animal has its own
-ability to adapt to the world around it. ~Some- plants and
, animals can live in many differeént kinds of places, but
others can survive only if the world around them is just so,
. The sea shore is one kind of environment or place, but,
even it is made up of smaller parts, each with its special
kinds of life. For example, the plants and animals $hat b
. live high on the beach are different from those that live
* near the low tide level, How high or low on the beach a
plant or animal can live depends on many things like whéie
the plant or animal can find the food it needs, how much
light it can stand, and how well it can keep from drying out
when it is in the air. Also important are whether the plant
-or animal can survive in the waves that hit the shore, .
.+ whether it can stand being in freshwater such as rain, and = %
how well it can "fight" with other plants and animals that
want to live in the same place.

~
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TESTING YOURSE}F

Draw a line under the right answer or fill in the blank. .

1. Every plant or animal needs certain things to .

2, frém the story you can tell
a, piaﬁts and animals can live anywhere. .-
b. if an animal or plant doesn’t»??gd the night ptace to live it may die.
c. plants;don't 1ike animals. ‘
3. The story as a whole is about i
a. ‘animals. v \gﬁpréﬁE‘aqg,anima1 homes on the beach. .
b. plants. ~ ) . d. plant and animal fights. _
4. Plants and animals have the abi]it&’
to adabt to their envir&nment. J Yes Ro Does not say
5. Plant; and animals sometimes have to
fight for the}r place on the beach. Yes No Does not say

6. What word in the first paragraph means to change or to adjust to new

conditions? \
....... S ) SR
SAY & KNOW GETTIﬁE READY .TO READ o
tight Draw a line undgr the right answer or fill in the b]ang.
solid ' 1f Another word for a crack is’ crevice shéil glacier.
feed: g 2. NOt hollow means the same @ hard soft solid.
swollen 3. It means enlarged tight swollen squeezed.
crevice 4, To eat is to feed hi cling.
described 5. 1f it 1s holding tightly to a ropk it is
shore ' ." leveling  clinging eatinQ: i ‘
clinging 6. If you are ta]king‘about sopething and“tel1 people

how 1t looked you have




o

ZONES ON A ROCKY SEASHORE

o o

~ - * .

Many different kinds of plants and arfimals grow on .
rocky beaches because there are small cracks and crevicesain
which to hide and there are solid rocks to whidh to clings -
From the low tide level to the highest part of the beach,
pranks and animals seek the kind of .place”where they can

- best survive. Some of the shore plants and animals are very
Jsmdll but others are large and easily seen. The names of

some large ones are used to describe five different kinds of

: . zones on rocky shores. T

i

Highest of all on a rocky beach is the BLACK LICHEN
zone. Black lichens are tiny plants that make rocks look
black. They need-to be wet by the sea only cnce in a while.
A bit lower than the lichens is the BARNACLE zone. Barna-
cles"can tightly cloge their shells to keep from drying out
in .the hot sun. Below the barnacles is the ROCKWEED zone.
Sometimes rockweed is called pop weed because it—may have
swollen tips that pop when ‘squeezed. Not far from the
rockweed is the MUSSEL zone. Blue mussels often-grow.in
large, tight groups that cover the boulders. When the tide "~
comes in and covers them, they open their shells, to feed.

The lowest zone of all is that of the RED AND BROWN SEA- ' N
WEEDS. These plants like the sea and can't stand to be out*
of the yater for very long. : .

-,
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. TESTING YOWRSELF ~ © ¢ . )
L - Draua line under the right answer aor fill in the b.}ank. .
,, 1. Lots of anirnﬂs and plants Hve on rocky beaches because there are .
~ ' good\places td K ’ '." , '

’ T
2. From the story you can. te]'] that )

s a. Red and Brown seaweed are covered by water most of the time.

b. there are more hi°gh tides than low tides.

’

c. barnacles ’a':.re E‘iants. - .
. 3. This story as a whole is about L . . ’
. rocky beaches. ¢. mussels. '
b. rockweed. -i“ 9 - )
o= * 4. Pop weed is called that beceuse soft Sow
’ drinks are tade fﬁ)’m 1t. Yes tio' , Do‘es nof say i ¢
. ; Black Lichen grow i# the zone t‘a:f.hest '
q.away from Red and Brown seawee&; Yes No ' Does not say

6. Hhat word Jn the first pargigraph ﬁrst sentence means unlike?

-

L]
.
................... jemmahamacmamameasmmacesuarameasemacwran---smsoa=a=

. SAY & KNOW GETTING READY TO READ
. survive i Draw a line under the right answer or fill in the $3ank.
‘ é shallow 1. To have something all around fou is to be
' surrounded grouped gathered surrounded.
A ' grouped r“ ‘ 2. Water that is not deep is  algae ;hallcw shore.
\ pigment 3. It means tinqt or color. pigment survive  plants.

L 3

chlorophyll-e- - ~ _ 4. To be ‘selected dccording to size is to be,

algae - planted timed grouped. ' .
" planted”” 5. Another word for. seaweed is pigment algae

grass.
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A SEAWEEDS

. Seaweeds gﬁre the plants that live in water. They must
be surrounded By water all or most of the time in order to
survive. * Another word for seawged is "algae." - .
Like most plants, seaweeds have in them a green color
pigment called chlorophyll that helps them make their own
food. Many seaweeds have other color pigments»toohaqd some-
times these make them look brown or red or some othgt color.

The large seaweeds .on our shores are grouped ﬂgﬁ%he

‘kinds of pigments they have. Therejare three main groups.

GREEN SEAWEEDS have only green pigments. They need a ot of
light to make their food, so they can grow only in very
shallow waters. BROWN SEAWEEDS have green and brown pig-
ments. Because they have brown pigment,, they need less
light to make food .than green seaweeds do. That means they
can live in deeper water. RED ALGAE have green and_red
pigments. They lock red or puEgle and can live deeper than
the other large seaweeds. .




TESTING YOURSELF

Draw a 1ine under the right answer or fill-in the b]ank.

1. A kind of plant that lives in the water is called
2. From the story you can tell that .

a. seéweed can be many colors.

b. seaweed is an animal.

c. s%;yeed is only green.
3. This story a; a whole is about

a. pigment. | g C. beach zores.

b. seawgpd.
4. Chlorophyll is green colored piément. Yes No Does not s;y
5. Green seé;eed grows in very.deep water. Yes Ne ﬁbes nbt say

6. What word in the first paragraph, second sentence means to live

SAY & KNOW GETTING READY TO READ . .

blades Draw a.line undénwthe righi answer, _

rockweed 1. It is a common seaweed.on roéLy shores g
<ells : . blades rockweed . Iroots.

zones 2. They are areas on a beach disc zones _cells.
squeeze 3. To pinch means the ;;me as ;qaeeze bite swell.
‘stormy . 4. A round, flat objects . zone roots disc

roots 5. When weather is bad it is said to be i - .
leafy . clear” ‘ stormy calm

-

“




ROCKWEED

e ey
~

Rbockweed is one of the most common seaweeds on rocky
shores .in Alaska. It usually lives well above the low tide
~ line and it marks one of the five.main zones pn the rocky
beaches. . -

Rockweed is called Fucus distichus hy scientists. It
belongs to the BROWN SEAWEEDS because i# has brown pigment
in it. Rockweed really looks yellow-brown. Thg tips of the
blades, -qr leafy part of the plant, swell up in the spring
and contain the tiny cells that will become new plants. If
) = ybu squeeze the swollen tips between your fingers or step on
+them, they will make a popping sound.

y " " Like all plants that live in the sea, rockweed bends

easily and_ is not broken or damaged when the sea is stormy

and the waves are large. Rockweed has no roots. Instead it

’has a small round disc called a holdfast. The holdfast can

. fasten tight as glue to a2 rock or shell, and it keeps the
//f plant from being carried away by the sea.

- XN
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TESTING YOURSELF A

' .
Draw a Tine under the right answer or fill in the blank.

1. Rockweed is a Brown Seaweed&because it has brown
2. From the story you can tell _
a. rockweed is found on rocky beaches.
b. rockweed is found on sandy beaches.
c. rockweed is found on muddy beaches.
d. rockweed is found on all beaches.
3. It means ordinary. Rare Uncommon Common. N
4, To connect is to  bend fasten pop.
5. If it is the leafy part of the Rockweed it is called
a. the roots. \
b. the blades.
c. the*disc.

N 6. What word in the Second paragraph means points or ends?

SAY & KNOW GETTING READY TO READ -
. discover Draw @ line under the right answer. "
imagine 1. If you form an idea in your mind you
struggle » s.c'urry ‘imagf:ne hide.
special 2. It means to hurry along scurry fight hide.
scurry 3. A great effort means the same as
fighe boulder st:ug’gle feel.
edge 4. The opposite of lower*is super % " story upper.
5. To 'f'inci something is to d..r.scover struggle live.
6. The 1ip ofim of a boulder is its

line edge middle

. -
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. BEDROCK, BOULDERS, OR MUD

*

At the beach there are many different kinds of places.
Imagine you are a tiny crab and think about how it would
feel to scurry over sand or mud, to hide under the edge of a
big boulder or to struggle over rough gravel. If you were a
crab, you would probably like the feel of the sand best -

but if you were rockweed or a mussel, you wouldn't like the

sand at all.
- Every plant and animal living at the bea;;\bas a spe- .
cial place it would most like to live. Clams li%e buried in
sand or mud, barnacles like to be on the upper sides of
rocks, and brittle stars or worms hide between the rocks and
mud. Some animals need to live under seaweeds or in cracks
because then they have more protection. Other animals, like
mussels, must live out in the open so they can open their
shells to feed when the water covers them.

When you go to the beach, see how many kinds of places
you can find and try to discover which animals like to live
in each place.

iy
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TESTING YOURSELF
Draw a line under the right answer or fill in the blank.

1. At the beach there are man} different kinds of

2. From the story you can tell

a. most animals have favorite places to live. !

b. all animals and plants live everywhere. i ‘

c. mussels like to live in sand. . “
3. This story as a whole is about

—— a. where mussels like to live.

b. places animals and plants 1ike to live. ;

¢. where seaweed iikes to live.
4. Animals pick places to livé that give them protection.

Yes No ( i Does not say
5. Mussels eat when water covers them. Yes No Does not say
6. What word in the second paragraph third sentence means safety. ’
-
.

SAY & KNOW GETTING READY TO READ ‘
generation Draw a line under the right answer or fill in the blank.
bloom 1. When 2 plant grows flowers it'1s said to be in
abundant .blcom . hatch leaf
grains 3. A new group of young born is called a
hatch . animal plant generation.
burrowing 3. It means a lot of something bloom abundant  hatch.
masses 4. To give birth to an ;;iﬁ;1 #n an egg is to .
cases ) hatch bloom plant. '

5. If there is a 1ot of something they can be called

»
blooms masses hatches.

6. When an animal digs ‘into the sand or mud can be called

. 2 RN




SPRING AT -THE SHORE

In spring, trees grow new leav + flowers begin to
bloom, and the grass turns green aggﬁn. It seems as if the
whole world wakes up, stretches and Bmiles. At the beach,
the plants and animals feel the warming sun and the longer
days and they begin to grow faster and to get ready to "give
birth" to a2 new generation.

At the beach in spring, the cold and winds of winter
are past and the long summex rm days and abundant fo
lie ahead, so it is a good t4me for young animals of eve;?1
kind to get a staxt in the world. If you look carefully’on
the beach during April or May you will find many kinds of
eggs and tiny, new plants and animals. You may see millions
of barnacles no bigger than pencil dots covering the rocks.
Many female crabs will be carrying masses of eggs on the
underside of their bodies. 1If you look closely at the eggs,
you will seg¢ the eyes of the new crabs that are almost ready
to hatch. Snails will be laying their eggs in cases of many
sizes and shapes, some looking like grains of corn or oats,
others like collars of sand. Many fishes lay their eggs on
rocks or seaweed, but others burrow into the sand and:stay
there to guard the egygs they .lay.
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TESTING YOURSELF
Draw a 14ne under the right answer or_fill in the blank. ) )
1. In the spring the world seems to up.
2. From this story you can tell that
a. most young are born in the spring.
b. the Spriné is'a bad time to be born.
c. winter is tpe best time to be born.

3. The story{ as a whole is about ]

a. crabs.
b. what happens at the beach in the spring.
c. snails
4. A1l animals protect their eggs.‘ Yes No Dces‘not say
5. Barnacles can be very small. Yes - No Does not say

6. What word in the last paragraph, last sentence means to protect?

S
......................... l---.-::t:ii:_--------------_---------_--___-----
SAY & KNOW . GETTI'NG READY TO READ ]
strain Draw a line under the right ans;er or fill in the blank.
coverad 1. Animals with two shells are
bivalve byssals bivalves s1phons.
hunting 3. People can look at sﬁa]] things through a
-siphon microscope bivalve anchor.,
feed . 3. To hold something in place you can use an .
anchor ) anchor other animal.
microscope 4. Yo eat is to gland  feed  anchor.

5. To take food out of the water is to

thread anchor strain:

6. When you go looking for food you are,
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[ MUSSELS AND HOW THEY FEED .

»

Mussels ar€ one of the very common animals on rocky
Alaskan shores. They are bivalves. That means that their
soft bodies are protected by a hard shell that has two
parts, or valves, to it. Mussels live on rocks or on other
hard places. They hé6ld themselves there by using a gland in
the foot to put down strong threads called byssal threads.
The byssal ‘threads anchor them to the rock, but the mussel
breaks loose and move to another place if it needs to do so. )

Mussels are filter feeders. That means that the food
they eat is the very small plants and animals that drift in
the water but that are almost too small for us to see without
a microscope. When a mussel is covered by the sea, it opens
its shell just a crack and begins tg feed. It feeds by

" pulling water into itself through one opening, or siphcn.
Small plants and animals that are in the.water going into
the mussel are strained out, then the water is pushed out a
second opening, or siphon. So a mussel never has to go

- hunting for its food. It just opens its shell and takes
g food from thé seawater!

_F T , © -
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TESTING YOURSELF
D?ew a line under the right answer or fill in the blank.

1. Mussels have soft bodies protected by hard

2. Fr?m the story you can tell that the mussel has
a. 2 shells, - . c. no shell,
b. 1 shell.

3. The story as a whole 'is about
a. seaweed, ¢. byssus. .
b. mussels and how they eat.

4. Mussels eat things that are very big. Yes No  Does not say

5. 'Mussels live on rocks and other hard areas. {es No Does not say

6. What word in the first paragraph, second sentence means shells? --

3
SAY & KNOW GETTING'READY TO READ
mussel Draw a line under the right answer or fill in the blank.
insert 1L If you‘can wait for something, you are
patient patient weak z‘soft:.
wrap 2. To open wide is t0 pull gape  wrap.
;ape 3. It means to puf into patient gape insert, -
;xuqcles 4. To r{'.ak-e weak is to relax  weaken fatten.
weaken 5. The things in your body that hélp you move are
relax muscles mussels stomach. -

L)

.- 6. Before you give someone a present you ‘ Lt
.ﬁ - L

it
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HOW A STARFISH CAN EAT A MUSSEL

A mussel has.a hard shell that it €an shut.very tight-
ly, but a patient starfish can open tho shell and eat the
soft animal that lives inside.

If a starfish finds a mussel to eat, it wraps itself
around the purple or brown shell apd beglns to pull with its
tube feet. It may take several hours¥or even days, but the
starfish just holds on and waits. Finally, the muscles of
the mussel weaken and relax. Then the mussel's shell gapes
open and the starfish_can begin to feed. The starfish may
push its stomach out its own mouth and insert it into the
shell of the mussel. If it does that, then the starfish can
edt the mussel in its own shell instead of pulling it out
and swallowing it whole! . -
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TESTING YOQE#QLF .

Draw a 1ine under the right answer or fi11 in the blank. .

M

4
YWy

1. A mussel has a shell that is very .
. - !

2. From the story you can tell that

1

a. some starfish eat mussels.
b. mussels 1a;e to.eat s&gﬁfigh.
c. mussels have no shel]
3. The story as a whole is about
. a. a mussel's mouth.
b. dinner for a starfish,
\\‘>* c. purple and brown shells.
~a, Pebple eat mussels. ‘Yes *  No 50es*not say

5: Starfish have tube feet, Yes No Does. not say , _ ual

5. What word in the first paragraph f1rstrsenf§nce means to c]ose’

s " .

Ly
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ANSWERS
Page 1  BEACH ZONES
*‘~Af¥esting Yourself-
1. survive
2. b
3. ¢
4. vyes
~2« Yes
6. adapt
Getglng‘RE/Ay to Read-
‘ 1. crevice
. 2. solid
3. swollén
4, feed
- 5. clinging
6. descr&bed
Pége Z
*  Testing Yourgelf- %
" 1. hide @~
£ — . 2. a
o 3. &, ) .
- 4. no. .
5. vyes
; 6. different

Getting Ready té Read-
1. surrzounded

- P AT shal}ow o
34, pigment
4. grouped
5. algae
Page 3 SEAWEEDS

Testing Yourself-
1. seaweed

2. "a .
. . b
’ 4. ves -
5. no,or dogs not say
6. survive

s .

Getfiﬁg Ready to Rehd-,

1. rockweed

o . " ©’2, zones < e
3. squeeze "
. 4.r disc .
.5, stormy
‘f ,‘ "r ]
A ?

ZONES ON ROCKY SEASHORE

Page 4 ROCRWEED
Testing Yourself-
1, pPigment
2. a
3 comman
4. fasten -
5.7 b-
& tips -
Getting Ready to Read-
1. 1imagine
2. scarry
3. struggle
4. upper
5. discover
- 6. edge
Page 5
Testing Yourself-
1. places >
2. a . e
CI
4. ves
5. yes -
6. Pprotection

*  Getting Ready to Read-

l. bloom
* 2. generation
3. abundant
4. hatch € .,
5. masses :
6. burrowing -
- ~ :

Testing Yourself

'
Page 6 SPR%NG AT THE SEDRE

l, wake
2. a . Y
3. b } '.“
4. does not 3ay
5. yes
6. /guard AT

5

ettlﬂg Ready to Read-
1. bivalves - \

/// 2. microscope T
3. anchor » v
) 4. feed] < .1 .
“ "85, sgtraip ) g
‘s, hunting

BEDROCK, BOULDERS OR MUD
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Apbeﬁdix I

™ STEPS TO ORGANIZINS A SEA WEEK IN YOUR COMMUNITY !:"‘*1

'

I. Familiarize ydﬁ self with the Sea Week curriculum and r .
introduce it to interested teachers and parents.

II. Catalog the resources 1 yoﬁr area. Where are the good
S beaches? When are the gosd low tides? Are theje any :
agency, hatchery, or museum personnel that would be
avardable as speakers and/or for fleld traips?.
III. Draw up a well-thought out plan for Sea Week and present
1t to your administrators for approval. Lo
Iv. Talk to teachers in the upper grades about having some of
their students accompany you on your field trlps. Brief °
them ahead of time a5 to the activities you'll be doing.

Make up a calendar of when speakers will talk, which movies
T »7% ., will be shown, and whén ¢ach class will take their field
trips. By arranging two field trips near one another in
location, or by having. the second class come to the beach
when the first field trip of the day is leaving, gas {(and
energy! can be saved by having fewer bus traips.

P

)

VI. 1Invite the wholeﬂcommun ty to’ participate - parents, chamber

of commerce, governmentél agencies, native corporations,
1'flshermen,. etc. Parents can assist with field trips;
businesses might display student artwork. If comrunity
organizations, are interested, the week can become a Festival
of the’Sea, wlsh boat .tours, movies, speakers, games, and ‘
dances, Contact your local paper about fgaturing Sea Week - -
with a photo and story - beforehand, durliﬁ. and afterwards!
: Radio stations might want to interview field traip leaders -

or, read stories that students have written.

- VII. Spend an entire week studying the amazing ocean: Math
’ problems, writing asslgnments, spelling words = can all
relate to our-marine énvironment. Show your stggents the
wonder of sea life! . .

’ '
£y -




Appendix II . ) . .

-

. - SUGGESTED FIELD TRIPS

'In planning field trips for your class two things should be
considered: 1. The emphasis in Sea Week studies at your //

\ grade level. 2. The available community resources.
» g

| . -

Consider visiting a plage - beaches, dqcks, vessels (fishing,
pleasure, ferry, Barge, tour ship, Coast Guard), cold storage
plant, canneries, supermarket, government research facilities, )
hatcheries. Museums, private collections and stores might be

ﬂg_L’ considered for indoor trips. Arrangements might be made to
watch someone at work - fisherman, biologist, or .Coast Guard
personnel. -If your students have an opportunity. to visit. -
v+ . another community yéu might include Sea Week activitigs' in your

itinerary or might include the entire trip around them.-’
. . N . *
In planning any trip, if possibl& arrange for knowledgeable

'k, - persons to accompany your group. ' The involvemernt of interagted
parents 1s also valuable. ) ‘ L

- Y

S i THIRD GRADE - i
A . * * . ~
. . “ . )
I. Beach - trip activitie$ are outlined in efach section of the
ud guide. Several trips to the beach could be well spent at this
grade level. ’
II. acier - A field trip led by a knowledgeable agency or in- y
ividual. A suggtsted lesson plan 1s in the guide, .
» \ .
‘: »
. L]
~ ? /’ - - -




: - o o Appendix III

WH?}T TO DO ON THE BUS “
Put together a checkl;ﬁt of objects (or use thé one that
b3
. follows) that the students may see at the beach. During the
bus ride, students can circle the name (or pictsre) of each

objeg¢t that they Ehiﬂk they will be seeing "duraing the field

i trip. At the beach,\they can check off’t?e objects they .
actuaily saw, and esglﬁacg or count how many they saw. A Ja*,“'
Juneau teacher makes her .checklists 1nto a.small book, W1th“h
a pencil attached by yarn, and gives-each pupil a Sandwich
bag in which to sto£é his/her checklist.
bus ' s - COW
o hcan' S " . raven
. fish sheep o -
tree ’ driftwood .
Yull - L . boat 5 -
-~ . buoy ¢ i\ f% " moose ™ .
anemone Ii? ' dock ‘ ?
- whale " starfish .
. seaweed . house' .‘
.1 " crab . LT . airplane _ ’
% - 'bottle : fisherman ’ ’ '
jellyfish . limpet shell
sand flea ? sea urchin ] .
mussel

. porpoise . .




Appendix IV . ) ’ CONSERVATION '

Q

fh-’ . .

Conservation may be defined as the "wise use™ of our natural resource:
It is not the non-use of them, but rather a use thatcomes after care-
,fu}_thou ht has been given to t?e reasons and conseguences of that use
It is pejhaps trite to say that with inc;?asing population pressures,
the ever-imncreasing need for raw materials, for recreational facilitie
for homesite etc., pressures increase on a natural environment that

‘may previou have been pntrammeled and in no need of someone to prot
ait from tétal alterationd Here in Alaska, particularily, the residents

of the State are faced with making many immediate far-reaching decisaic
about the natural environment of our State. What man's impact on 1t
will be and if and how that impact should be limited or controlled are
some of these decisions.

Conservation, practically, comes down to a few important principles:
f

.1, Every living thing, as well as non-living thimg, has a gaace and
function in the balance of existence .on the surface of this planet,
whether or not we happen to know what its precise niche 1s. "Every-
thing is connected“with everything else."” "Everything affects every-
thing else." Destruction of one species, ugeless and unimportant
though that species may seem to our ignoranBe, can have wide-reaching

repercussions. ) 3

@ ’ - _ - -
2, Natural resources are‘exhaustible. Populations which drop below
& critigal threshold cease to reproduce and the species plurmmets into
extinction. Energy resoufces on earth are not renewable. Extimction
of living species and exhaustion of non-living.resources are+natural
processes. Trilobites went extinct before men appeared on the scene.
Volcanoes spew noxious gases into the air. Nevertheless, the speed
with which man, especially 20th century man, 1s destroying or using ug
extant life and resources is astronomical compared to natural processe
3. Since man is an intelligent being, he can, if he will, desist
from extinguishing life and exhausting the resources of the earth. Man
can practice conservation without denying himself a full and enjoyable
life. His reason for using resources wisely may be an idealistic
appreciation of all that nature has and {s, or 1t may be a realization
that oYr tomorrows will be poorer unless wisdom regulates usage of our
goods. ‘

L] -
-~

For school children stuhyid Alaska's marine life, conservation involv
a few simple, yet extremelfgimportant pringcipals: ‘

1. DO VISIT THE BEACH AND ENJOY YOUR TIME THERE BUT WHEN YOU LEAVE,

LET THE AREA BE THE SAME, OR BETTER, THAN YOU FOUND IT. -

2. IP YOU TURN OVER A.ROCK TO SEE WHAT IS HIDING UNDER IT, TURN IT
BACK OVER WHEN YOU HAVE FINISHED. (What lives there may depend
for survival on the exact kind of micro-habitat that exists under
that rock.) . ¥ oo

-1 Rééf%and Shore. Hawaii Nature Study Program for Elementary
School-Children, \p._ 4. :

ey
8; -

‘ A-4 -
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,3. IF YOU PICHK UP ANIMALS FOR CLOSER VIEWING, DISTURB ONLY THE

ONES YOU WANT TO LOOK AT; HANDLE THEM CAREFULLY, THEN REPLACE
THEM WHERE U FOUND THEM. SEA CREATURES CAN LIVE OUTSIDE OF
THE WATER ONLY BRIEFLY. 'A PAN OR BUCKET OF SEAWATER WILL ALLOW
CLOSER EXAMINATION AND.REDUCE STRESS ON THE ANIMAL. %EEP THE
CONTAINER OUT CF DIRECT SUNLIGHT AND REPLACE THE WATER IF IT
BEGINS TO WARM., HANDLE FISH WITH WET HANDS 'TO PRESERVE THEIR
PROTECTIVE -SLIME AND IN HANDLINb CRABS AND J LLYFISH - WATCH OUT
FOR STINGERS AND PINCHERS. PICK CRABS UP FR§M THE BACK AND
SUPPORT THEIR UNDERSIDE WITH THE PALM OF YOUR HAND., DON'T TOUCH
. JELLYFISH. . \

7
2

4, IF YOU WANT TO USE LIVE MATERIALS IN THE CLASSROOM AFTER THE ',
FIELD TRIP TO THE BEACH, TAKE ONLY WHAT YOU WILL NEED, TAKE CARE
TO KEEP IT ALIVE, AND RETURN IT TO THE BEACH WHEN YOU ARE FINISHED
WITH IT. ) '
5., NON-LIVING BEACH MATERIALS MAY BE COLLECTED BUT USE MODERATION
HERE, TOO. IF MATERIALS ARE FOR CLASS USE, HAVE A PROJECT IN
MIND BEFORE YOU BEGIN COLLECTING AND THEN GATHER ONLY WHAT YOU
WILL NEED. YOU MAY WANT TO GATHER DRIFTWOOD, STONES, BITS OF
. POLISHED GLASS. UNLESS YOU ARE A SECOND GRADE TEACHER, HOWEVER,
PLEASE COLLECT ONLY A FEW, IF ANY, EMPLY SHELLS LEAVING THESE
MATERIALS FOR THE SECOND GRADERS WHOSE ONLY SEA WEEK BEACH AND
CLASSROOM ACTIVITY IS STUDYING THEM. ' )




Appendix V '

"A CHECK LIST
* ~£EOR

A FIELD TRIP TO THE BEACH

D

You the teacher:

l.

ﬂ‘

3.’

24

Be sure you ar¢ personally familiar with the beach to which
you and your class are going. If you have not been there
before, take a bit of time after school or on the weekend

to go to that beach and walk.it carefully. By being familiar «
with 2t yourself, you can anticipate what your students will
4be able to see and do there. -

Check carefully on all bus arrangements for your class: Be
stre that a bus 1s 5cheduled for you and be awarg of” the
delivery and pick-up times. ’

Arrange for adeguate adult supervision. ' Usually there 1s no
problgm in finding parents willing to go along. Often junior
0! senior high school students may alsh be available and, 1f

hey are taking’blology or other related science courses, they
can be very helpful. One older student or adult for every five
or six children would be a good ratio 1in terms of safety,
contrel, and learaing. - - - ol

5

quVe careful thought to what you will do,with your time at the
beach. The beach 1s an erciting place just to explore, but
some thought and directions given to the activities to take
place will make the experience richer and more profxtable for,
students and you, too. '

o - Ao,
Meet ~ or at least talk by phone - with your volunteers before
the fié¢ld trip to acguaint thdm with your plans for the outing.
Be sure that each of them knows specifically what you would
like each to do. Recommend that they attend appropriate
training workshops and provide them with information from this
guide or elsewhgre. .
Well in advance of the beach trip itself, begin preparing your
students for their ezperiences there. The better prepared
they are, the more successful the field trip will be.

Letters should be written to all parents, including perm1s31bn
slips, so that parents know about the activities in which their
children will be involved.

Collect and ready all materials you will need for the field
trip - buckets, pans, binoculars, camera, whatever 1t 1S, you
need. You might ceisider bringing or arranging for some kingd
©of snack at the beach - a big bag of gorp (M & M's, raisins,
salted peanuts, etc.) always makesa hit and a snack can serve

%




3.

L

BOT

- . . .

to reorganize mhtters at the beach and create a natural {(though
slightly contrived) change of pace and focus. f{see the suggested
time plan that-follows.) Be sure %o take along a supply of
bandaids - or better yet, a small first-aid kit = just 1in case
thife 1s a need for it.-
Plan the trip ahead, but allow_for flexibality. If a whale is
breaching just off shore.thlényou are trying to teach the life
and ways of a barnacle, your students will not be absorbing much
of your lecture. Be prepared to take advantage of those special
events that occur so often along our shores. ] '

students: - .t

Involve them 1n preparing for the eld trip as much as possible.

Explain to them any rules for field tr: conduct.QrSEress especially
the fdct that tre beach is a special environment and a fragile one
whose beauty comes from the LIVING plants and animals to be found
there. Impress upon them the need to respect the life forms they
wi1ll see, to leave the beach as nearly like they find 1t as possible
and not to collect or molest live beach animals unless you, the
teacher, have very specific and well thought out.needs for limited
guantities of live ,animals and materials for use' 1n further
‘teaching'processe%/and have requested the studentf help you dather
materials. : . -

LY
A qulcﬁ talk about safety at the beach would not be out ¢f place -
the nged for proper clothing, care to be taken on rocks that are
slippery when wet, what to do in case of 1injury, always keep an
eve on the tide to be sure you are not strandefl or lose geag'to
the r§51ng waters, etc.

If a class project 1s planned for the beach time, help students
to prepare or gather materials they will need to take with them.

-

. )
H teacher and students: ’ //

-

~~ BE E;OPERLY DRESSED, It 1s always dafficult to predict what the

weather will be in coastal Alaska but there is often a good
chance that there may be rdin. Be sure everyone knows that he
or she, should +cgme dressed warmd” and prepared for rain 1f that
prospe¢t seems at ald likely. Wearing layers of clothes always
makes- Sense - a short sleeved shirt, then Something with long
sleeves, topped by a sweater or warm jacket and something water
and wind-proof. Foot gear is important. Layer socks for maximum
, warmth and wear RUBBER boots 1f possible. Carrying a back pack
ig a good idea for students and teachers alike. It leaves your
hands free, lets you store away layers of clothes you want to
shed or don't need at the moment and is a good place t¢ keep the
snack you and/or the students have decided to bring along.

r




Apﬁendix.¥l ) , \E g

SUGGESTED ON-SITE oxﬁmzmxon N

. The beach 1s an exciting place on your ;1rst visit there or your
five hundredth and the most normal and natural thing to do on the
beach is to walk = or run - along the shoreline to see what 1s

b there for the findings If your class has been working hard on N
sea related studies and has carefully outlined what they want to
do with theif_sime at the-beach, then perhaps all students will set
right to wor ith whatever tasks have been outlined beforehand.
But, 1f a less structured approach seem$ to be 1in order, you might
try the following idea...

Part I ' -

If, before the beach experience, you have been working in the class-

‘W roon with the students on the particular area of marine knowledge
outlined for your grade level, then the students should have a good
1dea of particular concepts or kinds of life or situation® they -
might lock for at theybeach. students could have the fitrst half of
the time at the beach to apply their knowledge in a free kind of
framework. That 1s, for, example, 1f you are a second grade teacher
and have been studylng shells with ypur students, give them the
first part of their time at the beach to see how many different kinds
of shells they can count, or give them some other similar”kind of *
task that they can carry dut and at the same time sti1ll be free to
explore other aspects of the beach. . *

Part II

At the mid-point of your allotted time at the beach, gather the
children together. Taking a bit of time ocut to open that big bag of
gorp, or gathering for some other kind of snacking, works co draw
everyone together, change the pace and focus. _

After the qulék energy break 15 a gotd time to have thedstudents sit
down quietly and talk about what they have seen or to have adult
helpers work in small groups with chil@ren to share further discoveries
or knowledge about materials found on the beach. As an example, 1f
you are a first grade teacher who has been studying marine animals

» withyour class, each adult helper might have been assigned to gather
in a bucket = with the children's help - .examples of a particular

" group of animals during the first part of the time on the beacﬁ.

Then, during the second half of the beach time, each adult and his or
her bucket of materials might circulate from ‘one small group of
children to the next, encouraging them to touch, feel, observe certain
Characteristics or qualities of these particular animals.

Children need both to enjoy the beach just for the pleasure there 1s
in being there and to grow in understanding the tomplex web of life
and environmental factors that #re at work there. If careful thought
and planning have gone on well befote the actual trip to the beach,
there 1s every reason to believe that boﬁh these goals can be

accomplisghed.
s

91

N at %




]

- the sal ty ptevalent at a particular place. -

C1f you szand on a beach and look thoughtfully at it, cne of the first

Appendix VII

L 4

. A LOOK AT THE BEACH ‘

Any beach 1s as individual in 1ts own way as are we who, as.ipdividuals
can be distinguished from all other pecple. Just as each of us repre-
sents only one combinaticn cut cf the many possible, s¢ 1t 1s with
beaches. A beach is a place where the sea confronts the land, and
every aspect of that sea and that land edge 15 important in determining
what the general appearance of that beach will be and what kinds of
Plants and animals will grow and thrive in that particular environment.
Many—factors combine to determine the perscnality ¢f that unigue and
special place. ' ,/

The Sea . -

ot

If we think £first about the water at the beach, we realize that there
‘are several ways in which 1t can vary. To begin with, for example,
thcse of us living in the Juneau area lcok cut to waters that are ¢
relatively protected. That is, our beaches are not subjected to the
<pen, powerful-swells that are common on coast lines that abut the
open ccean. Unlike conditicns that might be found at Sitka, for
example, the wave conditions along cur beaches are always relatively
mild and non-viclent. Evep iny the Juneau area, however, local
di{ferences i1in topcgraphy influence the perscnality of the beach.
Whether a particular beach area 1s a straight, uninterrupted stretch,
a deep or shallow cover, or a jutting point will i1nfluence the force
and effect of the waves upon the shore. Conseguently, we might

expect to find diffesent kinds of life on a poant, 1a = cove, or ¢n -
a straight, uncomplicated shoreline because each specles has a parti-
cular ability tc w}thst%pd greater or lesser wave fcrce.

We all know that the sea 1s salty but we may not all realize that the
concentraticn of salt 1n sea water can be highly variable. In the
cpen ocean, salt concentrations measure about 32 t{ 33 parts per
thcusand. ™ In our inside waters around Juneau, the'average salt
concentration in main channels may be slightly less than that becalse
of the greater influence of fresh water entering from streams andL
rivers. At the mouthe of the streams and rivers themselves, where
salt ang freshwater mix, salt concentraticns are very low. Because

"each ki of marine plant or animal has 1ts own built-in tolerances

to varyi saltiness or freshness, these llving populatigns vary with

v

ra ~
s THE SIZE OF PEBBLES -

c poéed'of cobbles, bedrock, mud or a combinaticn of two or more of
these. The natule of the beach 1s critical in determining what can
live there. Let's examine each kind of substrate in turn tc see what
kind of life we might expect te find. . .

tggngs you will notice.1s its texture - whether 1t it sandy, gravelly,

. H - ‘
)




Mud A

Mud can be anything from relatively porous sand-scil mzx to the clay
muck that sucks rubber boots right off your feet. If you look at the
surnface of this kind of substrate, you will be aware of little, if any,
life. Here and there you may see the flexible tubes of mud dwelling
WOImS stlcklng up an inch or so above the surface. Or yog/hay see

"cake decorations" left by other burrowing worms. Fainally, you may be
aware of the presence of clams by the sguirt$ of water and the siphon
holes in the mud. Digging with a shovel will reveal the various
inhabitants of the mud in all their glory - fat, bulbous peanut worms:
slender, .earthworm-like nemerteans of various descriptions; many-
legged annelid worms; and. hardy bivalves.

*

Sand

Because 'sand 1S more porous than mud it 15 a2 better surface for many
burrowers, a better surface for a wlder number of animals to live om

and in. On a sand flat at low tide gne may find starfish, sea urchins,
and numerous kinds of crabs and snails. Some o? these animals wander
over the sand flats when they are submerged, scouring them for bits of
fooc. Some crabs, like the Dungeness, tend tc #tay in sandy areas
because ©f the methods of self-prctection involves burrowing into

the sand to hide. (Even when the sand is exposed, watch for depressions
in the surface that mimic the shape of the crab’'s shell. By digging
there, you may uncover a crab that stayed buried even as the water

receded.) By looking for clam‘er cockle siphon holes, you will discover
these common residents of sandy areas and by digging carefully you ‘may
unearth them. - . 0 g
Cobbles and Boulders : ' "

ObVlOUSlj, the size of lobse rocks on the beach may range from something
just 'a bit coarser than sand up to boulders too large to be lifted. 1In
general, the larger the general 'size of the rotk pieces, the greater
variety of life one might expect to find th&e. The more stable the
hard surface 1s, the greater protection and anchors it can afford a
resident plant or animal. Intertidal areas of cobbles or rocks are
often most obviously serving as anchorages for marine plants {most
common 1n,the Juneau area, Fucus, the rockweed, the tough, ubiguitous,
brown plant with the bulbous reproductive bodies that kids like to pop)
and for-barnacles and blue mussels that may cover certain rocks of
sections of beach in great density. 1If you begin to loock down among
the Leds of rockweedp\ barnacles, and mussels and-UNDER cobbles and
boulders, you.wil} discover an .amazing diversity of life forms. Small
Six-rafeg starf}s cling beneath medium sized rocks, often brooding
clutchesibf eggh.”’ -@lennles up to six anches or so fnn lenth (one of

the tw0 mast common lntertldally disctivered £1ish) hide under rocks.

S0 do amphipods or sand fleas and tiny| crustacean beach scavengers that
quickly seek new cover when discoveredjunder their protective rock.
Clinging to e Bur e of the rocks y be limpets, chitgns, sponges.
Look for th overhangs of larger rocks.

N - A-10 e
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Because of their ability tc serve as anchors and because they offer
so many protective niches, ¥ocks on beaches afford some to the best
looking places. Don't neglect to have along a magnifying glass so
‘ you can really see some of the tiny Critters! Guaranteed that the
more your lock, the more you will see there! Just be very sure that
after you turn over a rock to reveal 1ts underside residents, ngfﬂ
you replace i¥ so the animals don't dry ot and perish!

-

Bedrock N

i
This ust as exciting a place to poke as cobbles/boulder areas
and many of the same inhabitants can be found here - with two general
kinds of exceptions. First, obviously this rock surface can't be
turned over so the "rock and sand or nud residents” are not here.
s Second, 1t 1s in bedrock areas that you zre most apt to faind remnant
puddles of water - tidepools - that may harbor lots of life, lncludlngl
small anemones with tentacles extended to trap food (they come 1n a
wide variety of gorgeous color combinations}, rock hard coraliine
. algae that looks like hard, pink plaster but are actually living plants,
tiny immature sculpins, and perhaps little shrimp. Be sure to look
carefully 1n crevasses for sponges, starfish, ang cother Creatures.

THE DISTANCE FROM THE WATER

Each species of marine plant and animal h a particular tole:aﬂée
to being out of salt water. Some of them,)for example, are never
found intertidally because they have absglutely no tolerance fcr
exposure to the effects of an air envir ent. Others can stand
being out of salt water for extended perdpdsof time, needing only
* to be wet by the sea on occasional very hggh tides By l'ooking at
~ the beach 1n a sectiorn from 1ts highest high t&€r mark down to
the water level ‘on a low, low tide, you can gaickly begin, to see
major differenfes 1n plant and animal populatlons\\\\ X

The Highest Fringe

‘ »
At the upper limits of the lntergrﬁgl zone, least life forms are
evident. Y&« may notice that thd rocks appear black here. This 1s
because they are covered by lack encrusting lichen or by a, blue-
green algae that makes these rocks “treacher%us and slippery when wet.
In these upper reaches, toc, may_be-found the common tiny periwinkle -
a fat, ridged snail that sometimes seems toO pepper the rocks.

N The Middle Zone , N
» —— -
As yoﬁimove down toward the water's edge on a low tlde, you will be

v aware of obvious color bands or patches on the beach. There may be
* bandin f Fucus, the common brown rockweéd, and of blue-black mussels
(the in¥ertidal ~ and subtidal - bivalve that attaches 1tself by tiny -
. threads to rocks and pilings and other 'surfaces), and harnacles. Here
100 you will begin to see limpets (the species ©f which are sometimes
' most quickly 1dentified by ho# low or i1gh they are found on the beach)
< +amphipods, various &tarfish, tiny black sea cucumbers, and cther forms
» of l1fe there were not in evidence at higher levels.
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The Lowest Zone - T
R - 'élﬂ - e, B
As you approach-the water's edge, you will not find somgqaﬁ_ghéxﬁiéhts
and animals that were evidefit at higher levels. In general, however,
the lower_you go in the intertidal zone the greater the diversity of
life forms you will find. Here you will f£ind sea urchins, a wide *+ ~_
variety of often large starfish, perhaps juvenile king crabs, large
white or varicolored sea anemones (1f they are out-ot water, these wall
“look like squishy, uninviting blobs, but look out into the shallow
waters to s€e the same animals-in all their expanded glory), and tﬁf
larger snaails.

®

So...as you look at any particulat beach for the first taim ? there as
a great deal to think about. Remember that each part of tHe beach,
each kind of surface type, each height from the water, ea k¥nd of
topographical variation indicates what life may be fo there.~ In
general, it 1s advisable to spend the lowest part of “the tidal cycle
closest to the water's edge for in that way you will have the maximum
amount of time to spend along the beach area that 1s revealed to us
least often and which tends to harbor the greatest daversaity of plants
and animals. .

If you can, acquaint ydur students with these obvitus or subtle
variatipns: in the beach habitat for it will enrich theuir beach
experience, too!1!! ’

3
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e : TIDES- . '.%

3 . -
4 - ’ -,
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Students cé% understand some basica about tides and shouid
definitely leafn that the height of “the water on the beach
varies with the .stage of thes tide and that maximum and -
|; minimum ti1dal levelS-vary each dayat” S o . :

A -
.

| R e . S

T1d®s, 1in a very smmpllfled klnd of. explanatlon occur b
cause of the gravitational pull of the sun and the moon o
ﬁthe earth. Just as the earth exerts gravifatipnal force- .
{(why does an apple, fall? why can t we step off into space?), "
so do, these other twe ‘bodies. The force of the pull of the - -
sun and moon on a particular place -pn earth depends on how )
directly they ‘'are in line w1th-that place. Theé force they .
exert tends to pull the %ater away from the earth's surface ¥
* op the-side of the earth faCLng,thus causing a high tide.
Because the relative position of *the sun,  earth, and moon . Coae

are constantly changing in a cyclic rhythm, so are the tides. - . .
Activitiés. . g - t P ) ’
Here in Southeas: _Alaska we experlelce a tidal cYcle that

-!'

consists of twp unequal hlgh £ides and two unegual low tides
€ach day. With some students in pramary . grades and all those
in upper grades, wou might sit down"with ‘a tide table and -
look at the numbers and explain what they mean. You might

evep make a simple chart .of tide levels and of activities to _ , )
cdéincide with various stages of the tide. 'FOr instance, it = ’
might be much easier to launch a boat when.the tide 1s high 4

but digging clams c¢an best, be done on the.wvery lowest tide. a7
Students might be shown the same beach at high and at low / b

tlde and through word$ Or art work compare the dafferences.
!'? " » - & L) ‘e .

Preparation for Field‘Irip - '2‘, . R T : \’,

» In preparing for thewflelg trlp, dlscuss tides with 'thé students%
Mehtion the meed to be as ci@se to the water as p0351b1e whend k\
the tidé 1s at 1its fowest in ordex,te sée that sttip of beach T
and the life that 1s‘there} for tha water gquickly comes in and .
covers it. Talk, .tog, about the geed to be.aware .of the-tide
level and thus not tO set a pack.or bucket next to the watgr .
edge and expect~to.find it there,&gﬁer 1£ the _bide is floo lng

4 ' - . “D“.

As a teacher you. need to "ber aw‘are -f.aafZ the rme of low ti et‘when
Scheduling\thur field trip £0.the peach ana in planning he )
activities that will také place therte. The timp b£ very, towest -

tide should be kept.opem for.dubservation of what is 4o'be found T
in the zone nearest the water, Activitles such as tAR;ng a T
break for a snack or gathering aroundébuckets.te dlSCuSS ‘and ,. *
-€¢amine particular ‘animals shoul& -@ccur when the tlde is ebblng -
or floqding. .

. LI .
. .
- " * . ean " ) LT
w(' i - * .
. L) . -")“-,__ Lo -‘ - M : - -.
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Appéndix'ix ) A

A BIBLIOGRAPHY OF HELPFUL REFERENCES

s ¢

Field. Guides ‘ - .
Abbott, R. T. 1968. JSeashells of North Amepic&. Golden
Press,.New York. 280 pp. $3.95. . .

r

Ayrés, J. and D, McLach}an. 1979. Fieldbook of Pacific North-
west Seaq Crectures. Naturegraph Publishers,{Inc. Happy
Camp, California. 208 pp. $10.00. ' J

Furlong, M. and V. Pill. 1973. #dible? . Ineredible! 'ERCO,
Inc.," Tacoma, Washington. 62 PP- $2.50.

. - - 1973. Starfish - Guidg;\&% Identifi-
cation and Methods of Preserving. ERCO, Inc., Tacoma,
. Hashington. 104 Pp. $3.50.

- )
Guberlet, M\ L. 1956, Seaweeds at Ebb Tide. University of
" Washinqton Press, Seattle. 182 pp. $4.95.

Hosie, ®R. C. 1969. Jative Trees of Canada. Information
Canada, Ottowa. 380 pp.- $7.20. N

Kozloff, E. N. 1974. Keys to the Marine Invertebrates of
Puget Sound, the San Juan Archipetago and Adjacent Regions,
University of Washington Pressf Seattle. 266 pp.

Madleper, J. C. 1977. T#he Seavegetable Book. Clarkson N.
- Potter, Inc., New York. 288 PP. $6.95 (rekipes!).

McClane, Aoyl 1978." Field Guide to Sqltwater Fisheg of North
. America. Holt? Rinehart and Winston, New York. ' 283 pp.

A Murie, Olaus J. 1975.:' 4 rField Guide.io Animal Trackq.“
Moughton Miffin Co., Boston. 375 PP.- $6.95.

Murray, C. and D." Somerton. 1976. Figld Cuide to the Figh
of Puget Sound and the Northwest Coust (pginted on water-
proof paper).. University of Washington Press, Seattle.
J0 pp. $5.95, '

Rice’, T. 1973. Marine Shellg of the Pacific Coast. ERCO,,
T Inc., Tacoma, Washington. 102 pp. $2.95. « "

-

.Robbins, C. 8., B. Bruun, and M. s. zim. 1966. Birds of
North America. Golden Press, New York. 340 pp. $4.,95.

Smith, L. S. 1976. Living Shores of the Pacifie Northwe'st.
Pacific Search pPress, Seattle. 149 pp. $9.95.

. Viereﬁk, L. A. 1974. vCuide to Alabka Trees. United States
orest Service,'Washiqgton, D. C. 98 pp. $1.35.

. v © oy (

R}



b
f

Waaland, J. R. 1977. C(Common Seaweeds of the Pacific Coast. i
Pacific Search Press, Seattle, Washington. 120 pp. $5395.

-

. L]

*

ifornta Sea Vtter? Boxwood

30 pp.  $3.50.

f the Arctic Ice.
$4.25. .

Marine Mammals

Graves, J. A. 1977. VWhat is a Cal
Press, Pacific Grove, Califbrnia.

i *
1974. The Walrus » Giantqﬂ
5 pp-

McDearmon.
Dodd, Mead, and Co., New York.
Whales - Their¢«Story. Vancouver Public
14 pp. )

Proctor, S. J. 1975.
Aquarium Association Newsletter vol. XIX no. 4, July/
August 1975. Vancouver/ British Columbid, Canada.
The University of

e

Whales & Dolphins.

170 pp. N .
k at Whales and Dolphins.
$1.95.

Slijper, E. J. 1976.
Michigan Press. ,

Stonehouse, B. 1%76. 4 Cloéer.Lao
«Gloucester Press, New York. 31 pp.

Fish ' . )
Burton, ®r. M. 1972. The Life of Fishege. Golden Press, New
61 pp. $2.95. . :
. ~
1979. Pacific Salmon.
. 158 pp. $24.95.

York.:
Chidderhose, R. J. and M. Trim:
Universaity of Washington Press, Seattle.
- . - ! .
‘DeCarli, F.. 1978. The World of Fish. Abbeéville Press, New
York. 256 pp. “$6.85. N
Pacific Fishes of Canada. Fisheries
Research Boird of Cahada, Ottowa. 740 pp. ‘Eiﬁégo.

Hart, J. L. 1973,
'Blrds
Bradbury, W. 1976. Birde of Sea, Shore, and Stream. Time
Life Films, Inc. 128 pp. $8.95. L
New

Press.

- Ecology
Nature Day and Night.

Vik

1978.
107 pp. $10.00.

Aﬂamé, R.
York.
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, : ? .
British Museum of Natural History.. 1978. Nature at Work.
British Museum, Lﬁndon. 84 pp.t $4.95.
- !'
Caréfoot, T. 1977. Pacific Seashores. University of
. Washington Press, Seattle: 2?8 pp. $14.80. N i

o
5

»

Activitaes

/
Cornell, J. B. 1979. Sharing Nature With Children.
t,Anand.a Publications. 142 pp. $4.95.
’ -

Curriculum Research and Developmeént Group - University of
Hawaii. 1976. Reef and Shore - Hawaii_ Nature Study
Program for Elementary School Children, Teachers'
Guide. - Univexrsity of Hawaii, Honolulu. 265-pp.

. * - .
Lien, V. 1979. [Investigating the Marine Environment and
Ite Resources. Sea Grant College Publications, Texas R

A and M.University, College Station, Texas 17843.
439 pp. $8.00
’ Ly
Mauldin, L. and D: Frankenberg. 1978. WNorth Carolina
Marine~Education Manugl (4 volumes). UNC Sea Grant
Publacation UNC~56-78-14-A, North Carolina State
Univesity, Raleigh, North Carolina« 27607.

.
* -
s

Oceanography

o Baécqm, W. 1964. Waves and Beaches: the Dyﬁamics of the
Ocean Surface. Doubleday and Company, Inc., Garden *
4 City, New York. 267 pp. $2.50.

- Scientific American. 1969. The Ocearn. W. H. Freeman and .
‘Company. 140 pp. $3.25. .
. * . : . '
' . ] ) Yo
. Issues .

Ball, J. L. Jr.,.T. Frady, and R. S. Lee (eds)-= 1977.° ..
-t Readings -From Alaska Seas and Cvasts. Alaska. Sea Grant
Program, Faigpanks. 252 pp. ) :

‘ Browning, R. J. 1974. Fieheries of the Norih Pacific:'
History, Speecies, Gear, and Proce’sses. Alaska Northwest
Publishing Company. Anchorage. 408 pp. $24.95. .

’

-

' \
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rBrucker, P. 1963. Culturea oft the North Pacific Coast : . .
Chandler Publlshlng Cbmpany, Scraq;on, Pennsylvanla
243, pp. . } .

Figdor, B. gnd G. 1378. Salmon Eishing (one‘of a vo-
children's series of people at work 1in Alaska) . George

Figdor, Haines, Alaska. 48 pp. $7.95. ' By
K€>mer, L. §.,.V. C. Clark, and G, J. panneloé. 1978, N
Planning for Offshore (Qil Development: Gulf of Alaska .

' 0C8 Handbook. Alaska Department of Community and !
Regional Affairs, Division of Communlty Plannlng,

. Juneau. 237 pp.

» . )
Miscellaneous and General References "
-
Alaska Dept. of Fish and Game., Wildlife Hotebook Series. .
(fish speciee and crabs) Juneau. s "
Angel, H. 1976. Life in the Oce¢ans.. Cathay Books, v

London, 125 pp. $6.66. . . .

Angel, T. and Harris. 1977. Animalé of the'0O¢eans. Two
'+ Continents Publishing Group, New York. 156 pp. $10 95,

Berrill, N. J. 1966. The Life of the Ocean. McGraw-H111
Book Company, New York. 232 pp. $7.50. ’ .

' , ¢
Calvin, J. and E. Ricketts. 1968. Between Pacific Tides.

"~ Fourth Edxtion. Stanford University Press, California.
614 pp.. $12.50 4 co ) e

Flora, C. J. and E. Fairbanks, M.D. 1977. The Sound and
the Sea: A Guide to Northwegtern Neritie Invertebrate
Zoology. Washington State Dept. of Prlntlng, Olympia.
474 pp. $8 Sﬂt

: .ﬂ;h .
Johnson, M. E. and H. J." Snook. 1927. “Scashore Animalé
of the Pacifi¢ Coast. McGraw—HillI New York. 523 pp.
-

. Tyler, J. 1976. .. T Ee Children's .Book of the Seas. Usborne
Pub. Ltd., London. 32 pp. $2.95.

* United States Forest Service. Beach Campzng and other
,informative, publications. Juneau."

University of Alaska. Alaska Sea Gftant Prégram. Alaska
Tidelineg, a Sea Grand Publication for Alaska Schools.
‘Fairbanks.

« I
"
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Plus +++ check wlith aggncies in yourr.area, aquaculture asso-

‘crationg,’ the U. Coast Guafd, local corporatrons to
see wha publlcatlons they may have available. -
. OTHER LEARNING AIDS, -

The Alaskh State Museum has multi-media learning kits available
for use by Alaskan schools, including a Salmon kit. Praiority use

ks given to bush schools. Write: Alaska State Museun,. Pouch FY,
Juneau, Alaska 99811. ’ . \

-

Your school can order films through the Alask# State Film Library.
Their marine science/oceanography listings are too numerous to
mention, but some topics that are dealt with include: marine

. invertebrates, ocean-currents, the beach, whales, life cycle, of

. the "salmon, mollusks, tide pool life, marine science careers,

sea birds, octopus, the ocean as a foed source, fishing tech-
niques, the ecology of the ocean, and seacoast cultures.

]
’ )
r

The Smithsomian In3titution 1s currently field testing a binder
of estuary study actaivities ($9.68). Activitaes include:

e Beachcombing, Mamping, Barnaclesy Build A Trap, Fish Adaptations,
Fish, Marsh Muck, Crabs, Water in Motion, Menance 01l Slick,
o1l Splll Cleanup, and Estuary 3-D Board. For more information
write: .
. SEA (Smithsonian Estuarine Activities)
Chesapeake Bay Center For Environmental Studies ,
Smithsonian Institution ' ]
. P. 0. Box 28
\\\M Edgewater, Maryland 21037 ~

»
[

Posters on beach safety and pamphlets on tides, whales, crabs, and
other marine tOplCS are avalilable from the Oregon State University
Sea Grant Marine Adv1sory Program. For a catalog and praice list
{many are free) write: .

| '
. . Extension Communication-Marine Advisorxy Program . k
. Oregon State University A4S 422 .
Corvallis,, OR 97331 - /

- '




. | " computer code nmbers
T L. . . (1-4)
1. Town or village _ - X ‘ (5)
2. Grad,e level N ’ ’ (6=7).
£ -
3. Nuber of st\.ﬁ%pts-ihmlved -\ - " (8-10)

Yoy,may need to review your Alaska Sea Week materials to answer tl{ese questions,
4. How many classrocn (indoor) actuvatdies and womsheets dud you use from each booky

Book (Grade level) . ° Nurber of QCthltJ.% ) & :
. Discovery (K) . . . NG IS F.
Sea Animals jl) ' - (13-14
Shells (2) f . (15-16
, Glacial & Intertl.dal Eoology(3) . " ) (17-18
Birds (4) B, (19-20
. Fish (5) : (21-22
. Man's Influence on the Sea (6) . d - (23-24
5. What 1s the total number of field (outdoor) actuivities used from the 7 books? (25-26
6. How many periods (1 hr. each) dud your class spend on the Sea Week Program? '(27-29
Please Check the appropriate box to the r:.ght of each questlon. |
= .
‘ dm_lf&dly ves |othien ™ RSty
7. e.re the Alaska Sea Week materials . _ M
evant to your curriculum? (1) (2] (3) (4] . (5)] (30)
8. Did the Sea Week materials motivate s ts i : ‘
improve their math, reading, & writing 1s? (1) (2] (3) (4 (5)] (31)
9. Did the Sea Week materials upgrade your
_science progran? . (1) (2] (3N (4 (5) (32)
10, Did students enjoy the Sea Week activities? (1) (2] (3) (4 (5) (33)
11. Did students develop a 'greater awareness, AR .
grpreciation, and respect for the sea? (1} (2] (3___[4] (5)} (34)
12. Did students develop decision-making skills . :
necessary for resolution of mamine 1ssues? (1) &1 (3) (4} . (5)] (3%)
13.. Was the material appropriate for your - |
students' grads level? - (B (2 (3A___ (4] (5)[ {36}
14. Was the teacher background section adequate? " (1) (2] (3) (4] _. (5)) (37}
15, Were tﬁe teachent mstruct:.ons helpful & ’ ’ . '
ctmplete? ’ ) (1) (2y (3) (4] (5)] (38)
16. Were parents and other community members . ’
involved in your Sea Week? o (1) ¥) (3) (4] (5)f (39)
17. Were parents favorably mpressed with. the -
Sea Week Program? (1) (2] . (3 - (4) (5)] (47}
18. Did Sea Week help mprove the relationship . )
of the school o the cmmity? _ @ B @ o) 4
" ‘ .
19. Rate your ovezan feelmgs about the Sea Week MATERIALS on a scale of 1 to 5. (42)
20. Rate your overall Jeelings about the Sea Week PROGRAM on é Spagn’ ?1% 5. 43
, ’ (1=high: 5—low)
} ) (OVER, PLEASE) .
- ’ ‘

. 102 *
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- 21. How many teachers are in your schoel? ’

- How many are using Sea Week materials? % ’ , v
22. Do you plan £o introduce the Seh Week materials to other teachers? yes (1) .
. ' ) ' no (2) {
#3. Do you plan to use the Sea Week materials hgain? yes (1) ro {2) .
24. Would you be interested in attending a marine education/Sea Wgek workshopf’
yes (1) no (2) . A
If so, list your name and school address: '
Name ' —
Address . : - - Ny . .
' 25. What other comments do you have? Are there any Bpecific inprovements you would
$figgest? .
>
] ‘ ¢
4 — s [ ] ‘ s
. 1) , - . “
[ = - \
- r~
b
A ) )
-t -
' ! n . ‘
. . p
- . o - .
, .
.. 4 T— i
. ¢ .
il [ ]
Fl * Y »’
\ o

™

Please return, this completedyform to Jil)l Thayer,/Belle Mickels‘cp, Alaska Sea Grant Prog
University of Alaska, Fairbatks, Alaska 99701, :




