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’ - PREFACE ’ '
v ] , L o : . ®
The glaska Sea Week éurtlculum Series -(K~6) ‘emphasizes one
or more aspetts of the marine environment at each grade level.
Kindergarten materials, for instance, are intended, to introduce ,
students to the exciting and curious world of the sea and shQre.
At the othen end of the series, materials for sixth graders
stress man's interactions with  the, marine environment. While R
. the subject matter at each grade level 1is unique, as a whole the
grade level guyides will yield a broad understanding of the marins
env1ronment and 1its meortance to Alaskauns. )
The purpose of thais currlculum series 15 to help the teacher
' in interpreting the marine envaronment for elementary school, '
studente. . However, what is included here is Just_a place to
begin. As you read the ,following materials, you will find
- factual information abbut many aspects of the marine environment,
and suggestions for+ presenting these cdncepts to students thrcough
multi-disciplinary activities both xn the,classroom an@ .at field
. .sites. Materials are organized ynt¢ units, each covering a
single 1dea or subject. From these you, the teacher} may select
L. the unlts and activities which are best suited to your class,
\\ < cogmunity and resOurces. . . .

« "Sea Week" orlglnatedxra/buh au, and these curriculum
- materlals are most applicable t¥*southeast and southcentral .-,
* Alaska. However, the Alaska $Sea Grant Program has funded a’.
three year pilot project to expand Juneau's successful program

e statewide, As Sea Week is piloted’ in 14 communities around the
: .. state, the Curriculum Series will be expanded to me€t the needs
\ of western, interior, and qiorthern Alaska. ':
\ ¥ . PR

. Send us your comments and suggestions. The strerngth/of the
firngdl edition will depend not only on those of us staffing the
- ' project - but on’ you -%our ideas and comments. After you've
trigd some of these activrties - fill out ard send in the "
evafuation sheet at the back of this bodk. THanks so much!

r

- W Jxll Thayer/Belle Maickelson, Coqrdlnators
Mary Lou King/Nancy Barr, Comsultants
Alaska Sea, Grant Program
+ , Universaity of Alaska, Farrbanks, AK 99701
. . . 479- 7631/7086
v N - ) . » "
1 . ~
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INTRODUCT ION .

Alaska has more thdn 33,000 miles of shoreline: the earth S
circumferenge 1s only about 25,000 mtles. Much of Alaska's
comple\#and 1ntricate shorelane is accounted for by the bays, .
inlets, headlands, islafds of Southeast Alagka. Here, in .
Alaskan communyties large-and. small we live in close confact

. with the marind world. Some Jf us.make our livings by fishing’
or worklng for the Coast Guard, the State's marine transpor- -

+ tation system, or marine shipping companies Most .us
+ , .spend at least some.of our time sport fishing, dlgglng clams,
. * beachcombing, or just gazing out at' the irfcredible scenery of

snowcapped- mountaihs and everchanging inland waters.
" *™%The dynamic marine environment of which w ate a part 15 our ' .
heritage, our trust.-.It 1s only fitting tHat our children
know that world intimately so that they can grow up in an
understanding of 1ts complexXities, i1t subleties, 1ts impgrtance.
- Thas 15 of particular urgency now that»Alaska 1s facing in-
Creasjimng pressures to make decisions that w1ll 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 will be. '

Teaching children’ about the world in which they live 1s im- P
portant and perhaps 1t.has never been mcre importangy than :t
1s’1n Alaska today. Teaching facts and copgepts about the
marine world 1s important but perhaps most important of all is
the teaching of attltudes It 1s hoped that through the.study
cof marine life, students may gain the following:

El. A‘# 1ncreased interest ygn their environment.
]

2. A greater awareness, appreciation, respect ‘for the

Y natural world that 1s sc close about them here in .
Alaska. | - —_
3. fThe sheer delighte pleasure, happiness that can come’
’ . from observing and understanding nafure close up. .
. 4. A sensitivity to the relatlonshlp between themselves
- . and thelr envircnment. . . .
JIf that can be accomollshed all ocur lives wili.be better ‘.

because of at.

4 . . ’
.




Coe T .~  INTRODUCTION - SECOND GRADE I

_ - / .
If the S€a Week Curriculum Series 18 i€ use inyour school,
students enﬁerlng second grade will glready have been intro-

duced to thé sea and 1ts iphabitants. Through discovery tech-
nigques and instruction they have learned abous the myriad life

- forms-that populate Alaska's marine shores.
' X
At a seCOnd grade level focus lS directed more specifically to
one group of marine. animals, t e mollusks or shelg-bearers. “

By learning . about mollusks in sote detail, students will begin
to apprecxa‘ﬁ the great complexity and dlver31ty that can and
\ does exist in every klnd of living thaing. :

Spec1flea11y,»the following .are some agpects of maraine shell-

- "

N

s, bearers that students may exﬁlore.‘ ,
1. The scientafic grouping of animals according to thelr
’ structural similaritaies.

/ ' 2. The 1internal anétoﬁy of the soft, shell-bearing an}mal.
3. The dlver31ty’of form among mollusks and how diversity
1s related to environment and'way of life.
1 . ’
1 4. The shell-bearers means of reproducing. ’ -
v N oy
' A multi-discaiplinary approach has been used with these matcrials. /

- Mathematics, scientific discovery, reading, creative writing, -

'« listening, verbal expreéssion, and art are all an 1ntegral. part '
*in the.students learning about omne “specific aspect of the marzine
environmant. i ! 4

) Through classrcom and fleld trip experiences, students should galn
a deepening appreciation of a natural envirogment and Incrcased
confidence in their own ability to understand the world arocund

them. /’ .

-
’ L]
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Introduction - ’ .

,JIn this marine curriculum: series, the focus of second
grade is Alaska's marine shells. If students have been in
the schpol district during kihdergarten and first grade, they~
have ledrned a general appreciation for the sea as a complex
environment and they are familiar with the wide range of piants
and animals to be found intertidally on Alaska's shores. Fo-

cusing more narrowly, second graders will look at!one parti-

cular droup of marite animals - the shelled mollusks.

Vocabulary and Classification ,
As students examine shell ‘differences and shell structures,
they will quickly realize the need for vocabulary words ‘that can
be used to label unfamiliar shapes or par{s and vocabulary,.
should be an impof*an; part of the second grade study. Some e
names for parts of shells are essential; ;earnlﬂg the scienti- .
fic names of a number of" locally occurring animals should be
left to the discretion of the teacher - with the reminder that
sometimes children take a real feeling of pride from learning
agbig word or two that sufficiently challen%es their minds” and
tongues! ‘ .
Since relatively few sea shore creatures have general%y
accepted common names, (and many none at all), i1t is almost
essential to use the scientific names. Scientific names con-
sist of two parts: genus and species. The first, the genus,
stands for a g&oup of closely related animals or plants. The
second, the species, ,is usually descriptive, though it may be
named for a person. Sometimeg there will be’a third, for a
subspecies or variety; but none of these are used in this
booklet.

v N
) The children may understand the idea of the genus being
like the family name ofy Smith, and the speclies being Eliza- .

beth Smith, Robert Smith and James.Smith, (except that the
family name Smith is said first, as Smith, Elizabeth). For
the many "common names" or "nicknames", Elizabeth may be gall-
ed "Betty", "Beth", "Liz" or "Betsy." Robert may be called
"Bob", "Bobbie" or "Rob." James may be called "Jim", "Jimmie"
or "Jamie." They are all Smiths and probably look something
alike, but each one 1s different.and has his own name.

(One catch is to.make {them undefstand that'all the ones
that are alike have the same name - all of one species - and o
that pot every individual cIam has 1ts own name!)

R. Tucker Abbott says that "Despite two centdries of
research, there are great gaps in the biological knowledge .
of mollusks...Y 860 changes in c)ssification are still bging

-

»
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made (as well as differences of Qpinion!). You will note
. name ,changes bave been made, and:pore will 'be made. The.
older texts will haye more ”outddted" names. However, it
is still possible track down your exact species. With
g the childdren the b?ader classifications are.enough. Many
of your'chjldren already know these, and some may enjoy
learning the full scientific names. Perhaps there may be
interested parents or a.teacher's aide ‘who would work with
"advanced" pupils on arranging a display for your school
. or class using the scientific names (and/or the common
names). If a child uses a book to "identify" a specimen,
(unlesg it is-glaringly wrong), accept it or encourage him

to look a little furijér._ ] p . R

Presentation of Materials

Keys to understanding shelled animals as complicated -

and interesting creatures are the series of worksheets tFat
are .included bere. Hopefully you will be able to use.fosters’
and other illustrationss plus real shells along with the printed
student materials. : ‘ .

- i » : N

A1l the %llustrations both in the student pages and in ‘the
teacher information are life-sized unless otherwise noted -
i.e. the gum boot = but they may have been drawn from either
‘large or small spetimens. Therefore the size of the shells
which you actually find on the shcre may vary conciderably™ s

r

v

from that of th& dillustrations. .
k]

- I LY

,For the most part, the shells iéﬂustrated are those most
often seen in our area, and those which seem fairly distinc-
tive. Most second gradems should be able to recognize them.

. Worksheets may be used as a cumulative record of each
stiidents study.: Along with other art, language amd math
pages related to mollusks, they could form.a booklet that:
summarizes the unit work for each stulent. ' )

In addition to worksheets containing information about

“ the shells themselves, many ®deas for related activities in-

volving arts and crafts,scientific observation, language and

] math skills are incdluded. For the most part these are found”

. at the end of the unit, but they should be used by the teacher

. in any way and at any time that hest fit.tﬁe needs of the class.
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Unit 1. AN INTRODUCTION TO MOLLUSKS

, ' Objectives . ‘7x '
-To understand that M®llusks include a number of S

-amimals that appear to be quite different from
each other.’

N b %
‘ -To understand that all mollusks share certaln char* ‘
acterlstlcs. . -
v - N - g &
¥ ' Teacher Backgrourd: s -

A Mollusk has ¢ soft body, with (usually) g prominent a
muscular, foot, usedgfor locomotion.
. l The body is, in most cases, protected by a limy shell,
which has been produced by the mollusk itself. 1In a few
" cases, the shell is internal/small/or lacking, (e.g.. Nudi-
branches or "sea slugs"). However,, these are not the ores
you will have in your "shell" collectioni . , ¢
Ee . ‘
Phylum Molluska includes these classes:
4 )
Pelecypoda: Bivalve shells

(Clams, mussels,
scallops, etc.)

Scaphopbda: Tooth shells

N .
- .
- .

o p
» i ”»
* Gastropoda: Univalves, with
- ' . conical or/splral h] b 75
shells, a distinct
head,” with’ tentacles. /7
Py .. (Snails, limpets) - o -
N ’ . - . “+ .
, Amphineura: With a shell -of eight ’ _
\ ' plates or valves.

{(Chitons}




. £ -
s - *
|

Cephalopoda: With a-head which <7,
. has long:arms, bear-/of”
' ing' suction Yiscs.

(Octopus and squid)

]

S/ ” We Qlll be .considering only the Bivalves and.Univalves
, and Chitons (eight valves oOr platei}é
~, . N -
- ) i l
t ‘AcTiviTy 1, : T
’ Materialg: —
~ =a variety of shells. N c .
. _-photographs or other 1llustrations of the differént
kinds of mollusks' . !
¢ .| -worksheet on moXlusks -
H ) .
" ,Prdyedure.,ﬁ' T e, ' ’

. Either by giving students gnformation-or ﬁ& drawing érom
what they already knpw, discuss wlth them the 1dea that some
marine animals livé ingide very hard shells and travel about -
or'dig - with the large, muscular foot that each possesses.
These animhls come 1n.a wide range of shdpes and sizes, but
they are all called mollusks., Tell the studgnts, that there
are mollusks that can fool them, though, because some mol-
lusks do not have g hard shell covering them - introduce
octopuses and sgulds as?exampyes, and, if students’have seen
them on the beac 1n_previqus years, mémtion nudibranchs.

. » H .

- ~ [ V )
. “After the group digdUssion, pass out the worksheet on
» mollusks and help students as needed. *

If y;;\bﬁan to i1ncorporate the worksheets into a student

M _ -booklet, arrange t0 save each' udent's sheet 1n a cumulative

S fige until t2§>StUdY is finished.- Perhaps each child could
start thinki about what he or she would like to use f%F‘

cover 1llustrations!!’ C
» 1

. - h )
E | unit 2. THE BIVALVES [ - .
s Objective§ . | <
. . ' —To learh*what a bivalve 1is. <
) , -To be able.to recognize a number of local species -

* . of bivalves. ./ .

rJ

5. -To know how and where a bivalve usually Iives. -

"oy
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T AcTivity 1.0 NHAT'f‘s A BIVALVE?» CoL {

]

Objectives K

{ -To understand what a b:.valve looks. 1rke out-
oo side and inside. -
’ -To learn that a b:.valve has a J.nternal system -
-« .. much liks our owm. .
] . ” B . .

Teacher Backgrourd o . ? ‘: . > -

&

‘n

Most Bivalves have@ soft body. w:.th two valves (or

zjbfells) ::o co’ver and protect them. ] hecu-i'+ luclhey exhalant

o C1€ms ahd some other Blvalves. have: o~ sipnon

_’ L ra stomagh '
, -mouth ' s+omach
o -~heayt, kidnéys and Yiver "'{;
-intestines a?_:‘iggc or__ </
~gills (to_breathe with) ¢

et . -siphons (With one they bring in . ,
’ new water), with’air, and food:; v
ad with the ‘other théy send out =N
. water and wastes.) \ i
-a mantle st
-a foot ,(;E r digging down or
moving thrpugh sand and mud)
-and two powerful ‘adgpctor” .
mustles that he]bp holId and »
move . the valves ‘dnd leave the .
i sdars you see on the empty shells. foor P
1 . . ‘r ¢
- g But ,No head o

+

.ipﬁ-eshne

.

. i .
Hinge teeth and -hinge ligaments

halp to hold the two valves of the
Bivalve shell together.

“ internal

S . = hinge teeth - Valves ligakent

. . > 7 (shei |s)

External

Iigameni’

-

ligament

-
% . '

1‘ * ’ . ) ‘
h‘- _"u . ] 13
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. arly in the discussion, ask if anyone, knoWsa@hat the
‘ prefix bi~ ‘means? After arriving at the idea that 1t means
 "two'|, 'ask students what they think "bivalve" mlghn mean.
Bring them to the idea that the part of the'word "-valve"
oo ‘ refers to a part or section of the shell and thus a bivalve
R . has two parts to its shell. Encourage students %o think of
as many words as they can that have the prefix bi-. Include
such! words=as:
biannual - _ bimanual
. biennial . biweekly
bigcameral ) bimonthly , -
. \ bicentennial binoculars ‘
' \\7 bicycle ’ . bipolar )
. bilingual Y
. Discuss the meanings.of any of these words that ére mentioned.
N . In the same or another discussion session, use the poster
, to point out.to students the internal and external #arts of
a bivalve animal. After dlscusslq? them with the group, pass -
opt the two worksheets on b valves and glve students he‘e as
sary *in completlng t ‘ .
3 N J
* ActiviTy 2. Buue MysSeLs «(MyTiLus EDULES) .
< ‘ i r - .
ﬂ " ¥ ’ .
. T -To recognlze and .know the name of the conlmon
-~ s . blue mussel. - ‘
LN -To learn how the mussel 11ves and why it 1s
. important.
- Teggﬁ%r Background . ®
There are other species:of Mussels in Alaska, but on olr
beaches, xhey will be Mytilus edulis ("blue mussel")
A ‘ . You w;ll see these mussels almost everywhere, crowded to-
* gether, in all sizes, and old shells cast up on the. beach.
S

The valves of the mussel are generally black, immature
shells often light browp, almost translucent, though they may
be black at any size. (age). .

\ L}
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. o~ s T .
L. 7 :
. . Thi®bjvalve“has no ' L'
hingé teeth, and only one
siphon.

‘ Since the mussel does
. J . not use its foot for dig-
‘a ging or for travel, it’does
’ nog-have a large one. .

P

)

Mussels anchor them-
selves to rocks, or pilings,
(or wood - or cans = or other
shells!), with_ﬁxiong "guy
wires" or threads, called
Byssus. )

Clams and mussels obtain their food by straining out
microscopic plants and animals {"plankton”) from the sea water.
For this reason, they are often called "filter feeders."

L4 -

Unfortunately, some species of planktonic organisms, ¢
. (e.g. Gonyaulax catanellg), contain a pPO1SONOUS chemical
known as a saxitoxin, which remains and concentrates in the
- body of the clam or muss€l which has ingested it. This poi-.
son can be very dangerous to any person who may eat clam
, or-mussel, as it works as a nerve poison and may 1in erfere
with .the person's breathing. (It has caused death in a number
of cases in SE Alaska.) . ' .
Although the presence of the poison i aid to be asso=+
ciated with "red tide", it should be, know t saxitoxin. (PSP)
may, 1n oar area, be present in the clars an ussels at any
time of the year and even when there is no indication of a
"red tide.” (Red tide pccurs when millions and bilkions of
the tiny animals are present to the point where th actually
. "color” the water red.) The presence of the poison 1s not
predictable and can only be detected in the clams and mussels
. by a laborhtory test which requires several hours. (This test
is also used to "monitor" beaches for PSP** toxin and predict
the presence of the pois®nous organisms in the- area.)
- . **pSp - Paralytic Shellfish Poisoning
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Materials: ’ ’ . '
-mussel shells .
. ex « —slide-~ other iltlustration showing a mussel '

-worksh&fet on mussels
-live mussel in a pan of cold sea water (if possible)

+

i N o
. Mussel shells og%en‘gather ony our beaches in considerable
windrows. If po¢ssible, cgllect a numbex of dead shells before
beginning thig activity so that each chi¥d will have-a shell
. to examine closely. .

’ . . '
' Procedure. ¥ . - .

* g ) ‘

- If you haye been able to secure such a collection of
mussels (once gatheted they can be used again year ‘after year),
passs.out shells to the children! Review the idea of bivalves

y asking them what ‘kind of shell »t is. Ask how they knew

1t was a bivalve. Point out the hinge, the muscle scars, and
the differences in the outer and inner layers of the shell. )
If some of the shells have a few byssal threads still, attached
; to them, ﬁgint these out and lead childreg to thaink abdut
. they might be\usedhﬁnﬁ why thgy are impor%ant to the mussel.

With a photg'or other \illustrat»on or ¢ best! - with a
live mussel carefully kept jin fresh, cold salt water, discuss
" how a mussel feeds.® If you have a cooperative live animal,
show the children th? two round openings hn the soft body
of the animal - one for pulling water in and the other.for
expelling ig« By dropping a few chalk type particles near
;. the gaping “shell, yéﬁ migh? be able to demonstrateg the move-
*..ment of water into and out of the animal. . ‘ .

wr . A\
, Be sure td, discuss with children the i1dea of shellfish
poisoning - what causes it, what it does, and the need for
daution in eating mussels which absor¥ the toxin much more
rapidly than do many other bivalves and thus can be espe-
cially poisonous, = . \ )
¢ t .
After the clags discussion and a shared examination of
empty mussel shells, and, if possible, the live animal, dis-
. tribute the worksheet on mussels to students. Read 1t with

students or help them as needed. ) . -

. =
ABDITIONAL ACTIVITIES WITH MUSSELS
IN THE CLASSROOM ’

< s —

]

*

1. Scignce. $If a small mussel ¢an be detached and‘put
into a pan of sea water and left undisturbed for a
while, you may see it reach out its slender, special-
1zed foot and attach a byssal thread, then reach back
to the gland that holds 1its own brand of "epoxy" and
back again, deftly plae;gg the anchoring threads.

(If this is done 1n class, the mussel must be kept 1in
fresh salt water and 1n a cool place’until you are

’ ’ <




¥//’ ready teo lock at it. If wrapped in damp oaoé? towel

4 and put in a plastic bag in the refrigerator, a .

. mussel can be kept happily for several days.)

*2. If empty mpsgél shells are available 1n abundance on
shores near you, consider sonme of .the ideas for art
projects or math activities suggested at the end of
thi; study guide and use ondy mussel shells for them.

AT THE BEACH ot .
1. Science. Have students lo¢ate some mussels., With
supervision, help them find 'some byssal threads,
hopefully no longer being used by the. musseM that
. put them out, Have children try to pyll some of the
! bold tnreads to see how strong they are.

. L]

3

2. Encourage studgnts to think about where they find
mussels. Are they in patches or do they occur singly?
Are they-high or, low.in the intertidal zone. Look ’

+ closely at a mussel bed and see 1f there are other
kinds of animals living among the shells and byssal

threads. . . p
ActiviTy 3.. ScaLLops (PECTENS AND CHLAMYS) ' '

. Objective * . ,

& . . il r
~To recoghize a scallop - both the shell and the
soft animal and to "Khow how, it differs from ,other a
bivalves.. . \ .
. , s / . .
Teacher Backgfound "Scallops"”
v » .
o This beautiful Bivalve is
,the glassig shell used in art .
and design, (and by the (Shell
0il Company). :

We' have four or five scal-
lops in Alashka, but the shell
you are most apt to find isg .
Hinds' Scallop, (Chlamys Hindsii),
a rather small scallop. The right
valve is usuallv auite pink, and
the left valve white or faintly
pink. (Color is variable - they.
may be orange, yéllow or. rose
color.) r\

-

The valv have wing-1like

"ears."” On Hinds' Scallop one
"ear" is much wider than the — )
other. . (Chlamys Hinds |)

'f. ' ) oo Hinds St‘:a”op

-~I

e’ R

j
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ter micro-
_,F\\b/ scopie food\

In the live animal, the-
"ruffly" mantle, between
the twd valves, has a
row of tentacles.
The edge of the
mantle is boer-

dered with tiny
shiny, blue- -’
grben,%ges.'

Scallops:
. swim by
clapping
theyrr !
shells
together,
wirth a
sort of
"Jet pro-
pulsion.”

They fi1l-

water.

Pecten Cau-~-
rinus, called
the "Weathervane
Scallop", or *Giant
Pacific Scallop" 'IS a
giant of a scallop.

They are in deep water
only, but 2f you hape a +f ..

SREE

} \ . At ;f,

shell exhibit, thigris a )
big, "showy” shéll that someone will surely bring.

[
Materials: *
. ~scallop shell . {
~glide or other 111ustratqgn?show1ng scallops
-worksheet on scallops -~ /
T
/
' '—'\\

Procedure.

!

/

examplés you can find, discuss scallops, their shape,” their
characteristic eyes, and their behavior with the students.
Then share the worksheet with them.

Using the background information given above and any

.

1
r

Co
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Activity' 4, CockLes “HeaRT CockLE”, “BaskeT CocKLE”
;o

- Objeﬁtives .
¢ -Tonrecogniie 3 cockle. .
~ -To know how and where a cockle -lives.
. Teacﬂar Background' .- ~

-

"Cogkle", %eart cockle", and 2
"basket cockle" are all names for .~
Clinicardium cordis (most older ;
books will use the name Car-
q‘gm cordis).

There are other cockles
. . Alaska, but”this is the
: mOst common one..

Cockles are members

of the Clam family,
. + and have both "hinge

teeth” and "hinge

reckh
ligamentg«—"

You will find cockle
shells of all sizes®
(ages). , The young speci-

‘mens are often very pret- “ﬁf i/
‘ tily marked, many vellow, “%. 16 ' ﬁ
) with brown mottling inside s L/
The very tiny ones may ‘have a blue Ay /! s
color on the umbones. - ) \

o The Umbo is the old-
est part of the
shell (valve).
Growth lines are
very easy to see Qn

. cockles,.each. section
looking like a complete

.t shell. >~ :

If you look at the umbp, you
wlll see the form of the
tiny cockle where the

shell started.

+

If the shell is not too
worn, the cockles are

good for showing how -
hinge ‘teeth fit together.




[ ! " q\ ]
L] - \-. \
Y .,
Materials: ' .,
-cockle shells . L
-worksleet, on cockles z . .
. Procedure. . : /

. ' - .
Working. from shells and with the worksheet, exﬁmine the
cockle and its shell with students. Point out the umbo, ridges
that make growth,rings (just like the annual rings visible in
- gross-sections of tree trunks), and the shape, texture and
coler- of the shell, ,

L] [ 1
Y

_— AbDITIONAL ACTIVITIES - COCKLES - N

AT THE BEACH

1. Science! s Encourage chi?hren to 1lgok for cockles.

They may be found - live - eithe rying.texposed on a
sandy surface or buried beneash the surface.

2. Science. If you find a cockle at the beach, place it

, in a bucket.of cold sea waters +If yod are lucky, you

will see the cockle extdnd its large Wuscular foot, a

foot that it uses to dig itself into the sand ang that

/' . it can use to throw itself over and over cartrwheel

- »style if it has been lying on the surface and is ap-
* proaghed by a starfish thék would like to eat 1t.

o AcTiviTy 5, CLAMS

s ’ Objectiyes .
v o -To learn .that there are many kinds of clams.
-To learn how they live and how they ‘feed.
-~ g \aTo learn to recognize some of -the common, local -
. intertigal clams. l * '
]
. . . - .
Teacher :Backgr.ound ) oy b v -
’ There are numerous species off clams on plaskan beaches .»
. what .follows is a brief descriptioh of some, hut not all of them.
| : A |
.. hd ! - o’ » .“"’
Picture, much - R

. Like Mya érqndata, he .. reduced.
neyer® dbes get 1t all

ins:de. -




Tresus capex
(=Schjizothaerus nuttallii
subsp? capex =Schizothaemus

capex) .

-not all books will
have “the same name.
. for this one .

/

the shell gapes wider
at the end where it &
over the large SApiIon:
(ofven called the cla
‘ “neck")

*
There are also several common
names (most used for other

. tlams as well) -
#

"Gaper” ~ "Horse Clam"

"Paeific iape;“

) \

e

Bedause they are deep in the sand, you w1ll probably onl& see
old, surf*worn shells, but they are so big you can' t miss thefi.




. , The valves and siphons are
Mya trunpat ) covered with a paper:}ikp 14
o ; . skin, or

- L ‘
Pecvtoskcalim

, (truncated - chopped off!)
The long siph

ke look like a-
. » ) N neck - Tbut
- really at
Mya truncaia is back -
sometinmes called (izsterio
e .

"Blunt Soft-
Shell Clam"

This clan's body i3 too blg for *
his shell - so the twd
valvds have a wide gap
and never.4o really
fit together., The two
valves are unequal - one

valve 1c always slightly longer
tran the other,

“They arg quite
oommon Oon sone
of our beaches.

MU

When you see the shells on the veach
they laock a little like tiny "Geoducks”

.
¥
" t

- A . *
L] - " -
. . M N .
"~ N . . » '
R .
. r
'
A L3

Myz arenaria
"Soft-Shell Clam”

kY

e
17
> ' M
¥

-, -
This Mya -

has @ Choindvophore
very much like the Mya truncata -

_But it does not have the blunt, truncated end..

\ e
.

&
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Saxidomus giganteugy :
! ' ¢ ' lé“'mc“t
"Pter €lam"”, "Washington pmbo hinged
, CYan", "Smooth Washington
" Clam",
.- Since its cormnon names are used
for & varlety of other ~
clans, it might be a
. {  good idea for the children
to call this clam by its
name, Saxidomus, which neans
a rock house - giganteus,
. which, of course, means’large, ™ .
" - Saxidomus has a very heavy
> external hinge ligament,»
N - A leather-like and rather
. \ ' rounded, which becomes brittl
3 . when old and dry.
A - h‘ngc thr“
& "3
w . . "‘”‘,game”*\/
a
. (,y maoy ks)
left by
. a.d-dsru-é{"ﬁ‘(
winsele

-~ This is one of the

larger, and more comnon
shells to be seen, often
0ld and weatirered, on our

“beachgss The shells, being
heavy, survive the wearing
action of rocks and tide btetter
than dofthe more fragile ones,

The old sgﬁlfs ;Ee quite chalky, often 4 - .

N -
with groAth lines, teeth, etc., worn W1th matching valves,

off. Saxidomus has good hinge
. . teeth to fit together
Saxidomus may grow to five inches. The (if the shell is not too
shells illustrated are rather 0ld and worn). -
' . small -ones, .
-
‘ L]
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Protothaca staninea (= Paphia staminea in older textsl

i "Steamer Clam",
h "Little Neck" ‘

} . Protothaca is fairly
' abundant in our area.
* They are sald to o]
take about ten
years to reach 4:
. full size. You
will find "adult"
. animals as small as
one ‘inch,

Young specimens sometimes have zigzag markings. The piphons ("necks")

are very short, so Protothaca is never ‘very deep in the sand, .[The valves

are thick and strong. 'The hinge ligament is external, and the hinge teeth

are distinct, - excellent for showing how hinge teeth interlock. . N

1]
!

)
¢ *

Macoma inconspicua (Very like, and possi‘{nly . *

' not distinct from, the (Atlantic Goast
-y Macoma balthlca, - at l%?st so classed
’ in some books.) . L
"Little Pink Clam", “Inconspivuous Macoma",
These are the lovely little pink shells, so comron on our ) 4‘ *

beaches, ~ Poss1bly they are “ineonspicuous” farther south,
- ' where they are sun-bleached to white, but here they are usually ;
" rose-pink, (sometimes yellow) They do tend to fade when old and dry.
Rubbing them 1ightly with 2 bit of baby oil, or mineral oll, will help to?
keep the bright coler, without raking them unsuitable for a "sclentifac"
) * collection, {as laguer or plastic finish would).

5t

N
Since the tiny c¢clam 1s not strong enough to dig very deeply 1nto tﬂe mud
or sand, the live ones are quite neax the surface.

. »

-

L]

You will find other small white clams, not so
‘ eacily recognized as the other
shells illustrated, - but
unnistakably C;ams.

matoma nadlate

“Bent.nase cl

3



Bankia setacea -
v . ' .
("Northwest Shipworm”, "iacific Shipworm“)

"Called “Shipworm” because of 1ts long, worm like bedy, Bankia is regily a Clam!

It is our.most common wWood borer. Jhen young, it settles on wood, such as a
submirged leg, or a wooden'boat, (They were naned "shipworms” back in the days
when’tig ships were built of wood), and starts boring s hole with its two gmall
_~  shells %valves) The redt pf 1ts life it keeps working at its burrox, which
gets larger as the clanm gets larger, and longer and more worglik At may
ELOoW {0 b4 three féet long. It lines 1ts/burrows with a shell- lee ning‘as -,

it goes. . \ __~
Its food is plankton, brought in by the water, though it may get SOme n&%ﬂ&tion
- from the wood 1t eats, as it cuts its burrow, R
IQ‘
) oLk at an old log on the beach You will probvably find old tunnels made
. by shipworms. Some will still have the shell-like lining. . A

&

Sdmetimes other small clams (e.g. Saxicava) will use the old burrops as a
none . ; . !

Alaska has other btorers who grind holes or tunnels in rock, but we are not
apt to see tbeir hurrows.

- . ’ * KK K KX X XE X
I L]
| ) .
/ —_
-, / Hiatella arctica
: ("Arctic Saxicava") © s

 Quite common on our beaches, this clam ¢
is abge to survive being trought into © e
the classroom for observation, (He
should have some sand or mud in the
pan, as well as salt waterﬁ)

. ‘ Shells are variable!
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Materials; v \;f
-clam shells o -
$worksheets '

Procedure. . S . :

©

In stddying any marine animals, the real place to study -
fhem is where they live - at the shore. It helps, however,
to familiarize students with the animals, what”tHey look like
and where they live before making a field trip. So, .using the
above background information, available specimens and work-
sheets, lead students to a basic familiarity with clams and,
their differences.

L4

AbDiTiONAL, ACTIVITIES, = CLAMS ' : -

s

1. Science. Either -at the beach or in the classroom,

d place a live clam in a bucket of fresh, cold sea water
and watch to see if it extends 1ts foet or 1its siphon.
Introduce a few small particles to the water and see if
they are drawn into the clam through the incurrent
siphone.. ) -

2: cooking. Make clam ¢howder! (with canned clams, to avoid
Paraldtic Shellfish Poisoning.) '
This is to provide a cooking ezperience and a "taste
t¥eat." Have the children bring the equipment and
ingredients and do the planning with them. Write the
‘recipe on chart paper and provide a reading experience.

Equipment: big pot spoons \\__
hot plate . pot to cook potatoes'y
stirring spoon cutting knife
servings bowls/cups potato peeler

. geasuring'spoons ladle to serve -

* 3 .
Ingredients: Quantities are an estimate only: feel free’
to add or delete. S - f

clams, 2-4 cans &\ onions, 2-3 medium
bacon, 10 slices milk, 2 gallons
potatoes, 6-8 large flour, 4 tablespoons
celery, 6 stalks salt and pepper '

Directions:
- .
1. cuk bacon into chunks,, cook slowly in.pot, thep'rem0ve.
/

* 1
2. Chop onion and celery, saute 1n "bacon drippings" til
tender.
3. Cook potatoes separately in a pot of water...(as little
as possible without burning dry--renaining water and
vitaming will go into chowder?. Dice after cooking.

~




- LA '
. 3. In" big pot, add 4 tablespoons flour to onion and ~
. . . celery mixturé, 3 '
" 5. Retufn bacon toftﬁe pot, add clams, milk, leftover .
-, . potato water, ,gook&d potatoes diced, and salt and
. . pepper to taste. v . .
. o e
0T e Berve in bowls. '

oWl ) x
» Have crackers® too if you want.

. ’ 3. Math, matching activities using dead, empty shells.
' . : ~ T~
AT THE BEACH _ ‘ ~
A 1. sci€nce. Bivalves such as clams that burrow into the L.

sand or mud, must extend their siphons up to the sur-
face to feed. Encourage students to walk over sandy
. or muddy areas of the beach carefully, looking for
% ~. siphon tips and their holes s they go. If they find
a small hole in the sand, or see a siphon sticking up,
the pressure of a foot near the holeywill cause the
animal to retract its 51ﬂapn and as it does so, the ¢
water that was in the sipHon will squirt upward -
-~ ometimes like a fountain. After observ1ng this, dig
/ carefully to see 1f you can uncover the clam. If you
are successful, examine it, decide what clam 1t 1s
; ¢ if you can, hen - unless you want tc put it in g
.t bucket of sa¥Mgwater to observe it for a while = put
. it back in . its hole and cover- it once again. »
L & " .
2. Science. See hoWw many different kinds of glams stu-
dents ¢an find. Encourage them to think about where \\_”1
they find them, whether they are dead or alive. 1In y -
general, help students realize where these animals - ’
b . live and what they npust have ih order to survive. .

o i
Unif 3. UNIVALVES

<

. . Objectives , ~
-To learn what a unlvalve 1s.

-To know how and where a univalve usually lives.

-T6 be able to recognize a numbex .of.local species of

univadves.
. & :

i *
AcTiviTy 1. WHAT IS A UNIVALVE?:

o ) Objective »

~To understand the shapg of a univalve and the
vocabulary used to descripg it.

*

L ‘ ) ~

" " - C 27 . ' \




pnivalves . 20

e - ~
‘, /a.p ex Gastropods: In the gastropods the shell is single {upi-
§;\~ ¢ valve), and is usually spiral, But sometimes, it is
P;ge ] ﬁ}—iﬁ . nearly flat, or a simple cone, as in limpets, .
-IT’“’ ' . The name Gastropod means "stomach foot", the main
B “ { < * part of the body being the foot,
" W{ on and with which the animal
- 1 &pertuce travels., ,
‘\)l'r‘jf- \\ *
[ The Limpet does Wot nee
. lf . an operculum; he just

valls doWwn and hangs on
oper culum

body whov] - : _ ¢ye

a*

In the Snails (whelks, periwinkles, etc.),
on the rear of the foot, (what looks $o0t 7 : 51phes

like his "tail") is attached the ° }
operculum, Which the snall uses as a . * (( _

door to close the entrance to the shell when he .

draws back into his shell. ' . /@ gJ

Most gastropods have heads, tentacles ("feelers"), -{&n
- and eyes, as well as internal organs similaf® %o Some .
: e gastropods alse

“a cla.m;s, arranged to fit the contour of the shell, have siphongoio dra
The periostracun, (epidermis, or outer skin), may : in water.

be dagquer-like, very thin - like a wash of color -, / ‘
velvety, or even hairy or btristly (as in the

Tritons). . v

N ) . The Radula 7
: is a long, _5._""""

the mouth of
. many gastropeds, used by

. * Y some to drill holes - into
The shape of the C\ other creatures - and by
& ’

operculum will, / some to scrape up micro-

file-like .
} tongue in e

of course, depend h scopic piant food from
orf’ the shape of the opening : rocks, etc,
- - . to be closed. Some are paper- ’
thin dnd some-are very thick
and horny. - ' .
¥ ¢ . 3

-
.




Materials: @ -
-poster on univalves
-worksheet on univalves

. Procedure.
: . . A '

Using the poster discuss with students the shape and parts

of a univalve. Early in the discussion ask students to think
+ about the word "univalve." Alreadyrhaving learned about bi-

valves, they should be able to guess at the meaning of the word.
After they understand that a univalve 1s a shelled animal with
only one part or valve to 1its hard, protective covering, ask
them to think of other words with the prefix "uni-." Include
such words as: *

unicorn unilingual -
unicolor unigue
unicameral unit /

. unicycle . united .
uniform universe
unification

Discuss the meaning of each word and tBe use of the prefix in
each one. . ;
L

Looking atmthQHpos{er, point out to students ‘the labeled,
- important parts of the shell. Explain that internally the uni-
valve has many of the same structures found 1n a bivalve, but
that.they are twisted into the spiral shell. Externally the
univalve has tentacles £nd eyes, both ¢f which the bivalve lacks.
After the ‘discussion, pass out the worksheet univalves, help-
ing students with 1t as needed, then adding 1t to each students

cumulative folder. - .
. -~

/4 -

: AcTiviTy 2. MoON*SNAILS .

o

Objectives }

-To learn the shape, size, and color of this snail.
-To learn where and how it lives,and how 1t lays 1ts

. ‘ eggs. ‘ .
- - :
Materials: 4 - )
-moon snail shell or photo/illustrqtlon of 1t
) ~*  ~worksheet "o
Procedure. . ‘¢

L]

Use avairlable materials and appropriate worksheet te help ‘f
. students learn to recognize_thig shell which they w1ll.f1nd on
our beaches 1if they are lucky.

‘
4




ils - ' ) -
. Moon Shna ] . . 2

. Hatica clausa . qﬁ& lunatia mllida -

“Arctic Natica", "Moon Snail”

"Pale Northern ¥oor Snail"

Naticaz, most often seen here, has a light
trown, smooth Periostracum, .though
beach worn shells may be white.

Moon snails are often used
by Hermit Crabds, when they
‘outgrow ithe periwinkles ¥nd
margarites.’ ..

Natica clausz, or

Moon snalls have an extremel "apotic Natica"

large foot and
mantle, which, when:
spread out, is much
laxrger than the
shell, However, the
mooh snail is able to
tull 211 this oversize body
back inside th€ shell.

“Sand collar" or egg case

Sometimes thg perfectly round holes you gee in clan shells

are made By the radula of a moon snail. ¥e moon snail "Lunatia pallida
is a carnivore (meat eater), feeding on clams and other Tale Northern Moon
creatures. . ! Snail"

The "sand collar” is the egg case of the noon snail. It is large, nore or
less in the shape of the snail's expanded tody, and loocks sorething like
a "plumber's friend” (rubber suction cup). The ezgs are held together
by a gelatinous "glue™, encrusted with sand or fihe crushed shell. ¥The
téxture will vary with the beach,) .

Whelks )
Nucella lamellosa (= Thats lamellosa) . \\\\\,/

These are extremely variable, some shells with fl g, frilled sculpture, and sonme
quite smooth .and neavy. They alsc have a varlety of celers and markings. There
are almost as many common nanes as forms: -

"Wrinkled Thais"
. ® "Frilled Dogwinkle"
’ "Wrinkled Purple"
(Purple for the dye made from the crushed
shell, not the color.of the shell, itelf,)

The "whelks”™ are some of our most
decorative univalées. We have a number
of sma)l whelk-like snails,

—

which may be difficult 0/
. to tell apart. \{' . 4
¥ - .
. called 3 Z
"wheat grains” i&!; a1

¥ n
Nucella 1 1llosa |
(= Thals lamellosa)

¥embers of the Thails

family are also carnivore:
feeding on bivalves by drillis

holes and sucklmg out the soft

or
"sea oats" QD

Egg cases of the genus Hﬁﬁglla
(= Thats)

\)‘ . 3{.)'bod185|
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. L . . .
- . ActiviTy 3, WHELks (THAIS LAMELLOSA)
“
‘ Objective 2
. ~To learn that not all shells of the same kind
. look alike.’
. =Te learn the variatiens in one kind of shell
. and: to be able to know the shell when it 1s seen.

. Materials:
-a number of shells of the snail Thais lamellosa, including
ones that show considerable variation from each other
(these may be included in & permanent ¢lass c¢ollection or
may be observed as live shells during the field trip)
-worksheet .

-

Procedure.

Point out to students as they examine these shells or il-
lustyative material that just like people are all 1nd1v1dual§
and differ in appearance from one shell to the nest, $0 ¢an

. shells. Prepare students to look for this when they are at
the beaoh; ask them to see how many "differemht” colored or
frilled Thais shells they can find. .

When discussing this particular un;valvg, remind ,students
that many marine animals don't have common, easy-to-say and
easy-to-remember names. Thais lamellosa is one of these -
and students may find it fun to learn its sa;gntlflc name. -

L

z
»

ActiviTy 4, HAirYy TRITON

~

. . . . P

) Objective “

AR

. ' ~To learn to recogn%ze one of the large, common

Alaskan univalves.

Teacher'Background . .

. »
The hairy triton ocgurs with some frequency on Alaskan 1

beaches and students may well find them during the field trip.

Their shell is extremely 'delicate and is a light pink color.

It is covered with a brown periostracum that has many Stiff,

bristle-like pro;ectlons on it.

Materials: ) »
. -worksheet
~shell specimens if avallable

1l "

Procedure. ) . .

-

The workshelet is, hopefully, self-contained and self-
explanatory. Help students with it as peededy

v

g((. | .. ' 31 ' \
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ﬂcnvnv 5, LIMPETS ) ,
P . | . . Objectives" , L
[ L .'
-To reeognize that a limpet, (s a univalve even 1f 1t
- ’ doesn't have an apparent spiral to its shell.
=To learn to recognize limpets, to know where to look
. for them, and to understand how they feed. (/
Teacher Background
~ 7 Acmaea and ’ Co Vs
Collisella species -
"Limpets" )
"Chinaman's Hats" .
rI. s S Acmaea mitra
. Because most Limpets * "white Cap Limpet
are extremely vari- .
able, it 1is ‘usually
-difficult to tell the
species apart. _
* Limpets are vegetarian, "grazing”
We have several species, on algae. ’
(and maybe hybrids!).
’ They are common On rocks - . )
- where they "cling "
like a limpet.” .
f 4 Tiny ones:
are often
. . X - seen on
w : "Keyhole lepee' eelgrass
Diodora aspera * * and
- ) seaweed.
Materials: g ’ v
-limpets to exaﬁhne
-worksheets on limpets '
Procedure. - . )
- ~* Most stpdents will already be familiar with limpets. Stress
with them that they are a kind of umivalve. When examining live
. limpets at the shore, show students the tiny, slit-like mouth on

.the. underside of the soft animal and explain how limpets use a
radula to scrape algae off the 'rocks., Use the worksheet on limpets.

. S 32
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. ADDITIONAL ACTIVITIES.
. AT, THE BEACH ’
' TN . : :
1, ‘Science. Limpets can move surprisingly fast. Try this.
, experiment.
Materials: chalk
When you arrive with your stud@nts at the beach, look
for llmpets that are high in the intertidal zone - ope
species lives on large rocks almost at the upper tide
. , 1¥mit,” If you find some, draw a chalk circle around ,
several on different rocks 6r in different locations.
At the same tlmet\make a chalk mark-on the shell.of the
limpet. .
LY -
2 1 After an int val - perhaps an hour - return to the.
limpet area an check to see if the marked limpets
- have moved. you wish, calculate their rate of
travel. Notejfthe direction of travel too - many lim-
pets feed at hight and move to the undersides of rocks
: during the dawtime. ) 1
. \ " .
AcTiviTy 6. OTHER UNIvALVES.
Teacher Background .
a . N - LA
In addation to the univalves already mentioned, several
others may be found on local+*beaches. Here 1is information on
. some of them. You may want to study them in
the classroom with ydur students. Be sure
to point out any y find when ybu are at
the shore, noting whtre they occur, what /
they look like and how they behave.
A large shell’ you-may f1nd
” is Neptunea lyrata )
These shells are bften used -
as homes by really large her-
mit crabs. v
—~d
Neptunea lyrata
"Worthwest Neptune". -
"Lyrate Neptune"
hl I3 +
, . * "Neptune Whelk" _ . \

- T

A St




)N ) . ' /7

gz +a<le'
Acmaea amd ¥ / " 26
. ' PR e 2
- Colllisellaspecles ~ e
, . ?’ A ] -Foof ) p/ ._
1] .IL imﬁpets " . .'

&

Acraea mitra
"Wite Cap Linpet

"ChHinaman's Hats" -
g $out 7 without <hell~

Because most Limpets are
extremely variable,
it is usually
difficult to tell

’/UnAcvnde

‘ the specles apart, . » )
We have several specles,’ Limpets are vegetarlan, "grazing"
(and maybe hybrids!). ' on algae, }

They are corrmon on rocks -
- where they "tling itke ; /)
2 limpet}. - /
' : }

Tiny on
are often
“ceen on

eelgras:

and
Seaw

*"Keyhole Linpet”
v ~ Dicdora a23Tera
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Chitons ’ . . \
Chitons are neither "bivalves” or “univalves". They have eight valves, cor plates.

L1

Our two'largest Chitons, the "Black Xaty Chlton" and the huge "Sunm Boots™ have
long been used for food by the Soutneast Alaska Indzans,

* -

Some are calles
"Sea Cradles

[ ]
The bléck, leathér-like 4‘*’#

Cryptochitor stelleri girdle often grows
Wwell up on the

plates of a
Katy Ch..‘r.jfc .
™

Qi

. The 8 plates are

\ there, but hidden by
the girdle, which

‘{ .
‘ 1f removed

completely covers
then, The name - from the
rock, they

Cryptochiton stelleri -
is from Cryptic - hidden -

Tonicella curl up lik
™ and the sane Steller as

Iineata - an ml.a-dill'
"Lined Chiton"-
one of our nore
beautiful Chitons.”’~

-
A\

NN

" ‘lz Natural size
~ _#\

' Katharina tunicat: s
"Black Katy Ch;ton"

T ] underside 24




The Little Snails - "Mafgarites",'"Top .
snails”, "Chink-Shells", "Periwinkles" . ‘
: , ,’
These snails live o©on plénts, mostly algaé too small
for us to see except as a green color on rocks
and shells which they scrape off with their
Radulas. K Margarites pupillus
. (Margarites - pearl
Margarltes pupillus - "Margarlte" or "Pearly puplllus - doll-like)
Snail

- ‘.;t

One of the very pretty ‘ones, the "Puppet ,
Margarite” is pinkish when wet, "an@ - ' Lacuna
pink or bluish iridescent inside. porrecta
(When looking 4at she ls in the class-
room, keeping them inh a dish of water "Wide-Chank"
will revive the pink color.)
It_uses the round operculum to keep in
moisture - and keep-out enemies. {both snail

’ and egg cases drawn
Lacuna porrecta - "Wide-Chink Shell" slightly larger than

life)

This is a very small, smooth snail, usually dark brown.

You might not fhotice it, but you wrll notice its egg cases. They
look like tiny yelloy doughnuts! (Sometimes light green). Ycu
will find them on seaweed. 1If you look at them with a hand lens
(magnifying glass), you can see many tiny dots, which are the
eggs, inside the round, jelly-like egg cases.

Littorina sitkana - "Sitka Periwinkle"

\

The Sitka Periwinkle comes in a varlety of colors and marklngs,
often dark brown, sometimes with orange or gold bands.

-

Intertidal snails, Periwinkles are found

high up on the beach - on rocks, pilings,
driftwood, or seaweed. If the sun becomes too
warm when the tide is out, they can close their
operculums and crawl down under the moist seaweed.
) Littorina sitkana

Periwinkles not only can stay out of watér for a

long time; they need to be out of the water "Sitka Periwinkle"
part of the time (being something between a

sea-creature and a land-creature). The Littor- "Sitka Littorine"
ines are able to spend about half their time out

of water . . .

If you have them in a pan’of water, you will nat;ce that they
climb up the side ~ and sometimes right on ‘out!

.




, - LI = 28
[ \ !

Unit 4. CHITONS{ .

Objectives

-To understand what a chiton’ is.
-To, be able to recognize a number of local species.
-To know how and where a chiton usually lives.

'\

ActiviTy 1. WHAT 15 A CHITON?

»

Objectives
~-To learn what a chiton locks like. ~ |
- -%o be able to distinguish between several kinds :

of chitons.

Materials: '
-poster .‘On chito;vs
-workshgets |
—additional illustrative material as available (slides,
specimens)
4
Procedure.

Using the poster, tell children that a‘'chiton - like
bivalves and snails - is a kind of mollusc. See if they can
figure out what the three kinds of animals have in common
{external ;shell, soft body; chitons like snails and many bi-
valves have a large, muscular foot). Have someone count the
number of plates, or parts to .the shell, on a chiton and mak?‘,,,fﬂf
1t clear that chitons ALWAYS have eight plates on the back ©
the animal - but sometimes they may be partially or completely

*hidden from view! L N

Talk with the children about the shape of the chiton and
how it differs from that of bivalves and univalves. Lead them
to put forth ideas about the kind of life to which a chiton
might be best adapted. Ask children if they have seen chitons
at the beach and if so where they have found them. Bring the
discussion to the idea that chitons are well 'suited for living,
on rocks in the intertidal zone where sometimes there are
strong waves. With their flexibil:ty and -low profile, they
can cling tightly to rocks and offer little resistance to
waves that might otherwise sweep them away. \ . “

Point out to children that some kinds.of chitons, notably
gumboots and the black chiton gatherina tunicata, have long
been valued by Alaska natives "as food.

After completing the class discussion, pass out the work-
sheet on chitons and have students complete it with whatever
teacher help is required. '
Y / -

} ) 30
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A
ApDITIONAL AcTiviTiES - MOLLUSKS 1IN GENERAL

[

While some activities are appropriate to ther study of
specific bivalves or univalves, many more can be incorporated
into the unit in a more general way ~ either because they in-
volve mor¢ than one kind of shell or because they enhance the
general concepts and attitudes "involved in a study of 1ife in
the sea. -

‘

»~» .

Following are suggestions for many activities that can be
used in endless ways to enhance and enliven your classroom . .
study of the sea.

’
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Actiwities™
‘ et
I. Science
' - ‘?
A. Shell Exploration: ’
" The followinmg activities can be done with
Have magnifyirlg glasses available.
. 1. Find 3 different kinds of bivalves. (Remind students
that the shells are "valves" and "bi' means 2).
: 2. Find 2 or more Mpivalves.
- - »
3. Find 3 kinds of clams.
’ 4. Trace around the largest clam you can find, the smallest.
.5. Find an old shell that has been used (or 1s being used)
B by some other creature. (not the origrnal owner).
' . 6. Faind a shell that has a round hole drilled 1n 1t.  Kho
may have made 1t?
> " '
7. Find a shell that has teeth that fit together like a
hinge.. )
- ) ) 8. Find a shell that looks like a valentine (heart) when the

two halves fit together.

v
9. Find some shells (or other ¢reatures’ 'home'") that look
crowded.

s 0N

» ' 10. Feel the drfferent shells, rub thef gently.
’ Are they smooth? rough? ridged” qgrooved?

-

- 11. “Explore the different shapes and sizes by tracing around
the shells.

12. Group the' shells into differcnt piles and explain WY he
chose such piles. Color? Size? Shape?

13. Have a pile of bivalve shells that are separated, group
the shells into matching pairs.

\
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Activities: -

*

I. Science (cont'd) -

B. Bring in a2 bucket or large pan with "live" shells and creatures
‘ an their salt water itnvironment or "habitat'.

WARNING - All these creatures are cold water créatmres and

I A cannot survive in-hot c¢lassroomg. They should be

returned to the sea at the end of'the day or hept

in a cool place with néw sea water added. \
. _—

~

u
» -

1. Observe:
a. What makes the creature "alive"”? <
) 1
b. What objects are not "a&live"”

¢. How do the creatures move?

d. “Look for thé different "parts™ of the living
creatures.

e.| Watch a snail Cperiwinkle etc.) pull 1n 1ts foot
and close the door with the operculunm,

If there are barnacles, observe them feeding

C. "Sink and Float'" Center

Collect objects for children to test whether whey will sink
or float. Have a large pan of water to test the objegts

Example of objects: vE ‘-.,,
prece of driftwaeod piece of paper

wooden spoon . - cork

rock- rock with barnacles »
shell . feather

hunk of clay scanweed » .

leaf . glass

SC1SS0TS bark ' ‘
pencils string '
eraser fo1l

cellophane empty can .

¥

Have the students record their findings.

D. Make a shell exhibit to share with the entire school. .

E. Shell-Word Match Game. Have shells and cards with the names and
have students pair them. Examples. mussel, clam, scallop, cockle,
pink clam, whelk, limpet, barnacle.
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Activities: ’ :
II. Language Arts s
b L4 .
' - - \ A. Reading ) « .
B 1. Books ' ’
P 4 P &~
a, Swimmy by Leo L:ionni
Pantheon
. Good Story, :llustrations could be used to motivate

. ) finger painting with sh underwater theme.

b. Seashore Story by Taro Yashima
}’é v Viking )

A Japanese legend. ’

]
. ¢. Pagoo by Holling C. Holling . ,
Houghton Mifflin '
1
Fantastic 1llustrations! A sea weeh classic,
has been made into 2 movie. .
. d. The Little Island by Golden MacDonald w °

e. tide and Sceh Fog by Alvin Tresselt .

f. Houses from the Sea by Alice E. Gouday .
- Scrabner
Well written, mentions some shells found on our beaches.

g. Charlie Brown's Super Book of Questions and Answers
. Scholastic Book Services - Has a section on ""Ammals
with No Bones" and discusses shells.

—t " h. Charlie Brown's Super Book of Things to Do and Collect
' Random House - Has a section on collecting shells and
N several accompanying activities,
. vty
/
- .
~ . ]
f 2 *
" " ‘L T
. - - ~
. . ’ ¥ -
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Activities:
&

: . II. Language Arts (cont'd) 4 « ’ . w
~ . 3 . . .
2‘-,, Vocabulary- Development } ' * ‘?'

a. Discuss bivalve and univalve and therr meaning,,
and what the prefixes bi and un: mean. Make words ¢
# lists of "b1" words and "um1" words.

-, *

) L Possible words are: .
i b T : ’
‘ " biafnual unicorn ~ , K
] ' bienn1al unicolor ' Yo ;
. > bicameral uni form -
T bicentennial unicameral )
bicycle & unicycle
bifocal uni fication -
- bilingual unilingual .
o, bimanual unique .
. ‘ biweekly . . unat
! +  bimonthly united \
. ! . binoculars universe \
, - bipolar : ~
LI - !
' 5. Make'Sea-Week bookmarks . ’
S - -r’_6'. Make a scrapbook of sea oriented pictures, write cdptions
underneath. Share them with one another.. .
,_' ;’ﬂ . R v
. B. Creative writing * /_\
» . ; . \
D~ . 1. Story starters: .
' - L] ~ “ ‘
- Suddenly,before my eyes, the seashell began to £TOW,

™~
dog begdn barking fiercely at the strange creatu% L
that was floating towards shore. . } "

J I was beachcombing one. foggy afternoon and suddenly Lumped
»” 1nt°- M "y -

* ; The frothy wave leaped up onto the dock and carried me C
awgy on, its crest, ol
. ’ N . 3 ) _wh~ -
I always thought sea monsters wera make believe until....
. . v * . '
™. « [ i 2 G .

.

bt

A . . .




Activities: -

1I. Language Afts (cont'd)

1. Story starters (Cont'd) .o

I was slowly opening the clam shell and to my great < .
gpazement discovered.... *

As 1 was wiggling my toes 1in the sand, my foot struch

something strange. -
. » ) .
I was studying this bivalve shell, when it suddenly .

moved 1ts two halves and said....

1 was exploring a beach one rainy afternoon when I
suddenly began to shrink! Soon I was the size of a
periwinkle. - : . ®

1 find the inside of a wnivalve shell thé most

. wonderful home because....
4 ’ .
2. Writing Cinquain - simple 5-line poems
. ot Line One - a nown (person, place, or ih1ng)
) One Word

.Line Two - 2 adjectives that tell about the noun
Separate adjectives with commas

K ‘Line Three < 3 verbs that tell what the noun does
) Separate verbs with c?jpas
L

-

Line Four - a short phrase about the noun

. Line Five - repeat the noun or write a Synonym .
- - . * [y
- . Example: = Seashore .
. Sandy, stormy .

«  Rests, storms, splashes ' \
Changes with thé ocean

- . Seashore . . *
. . Write several as a class or work in small groups.
. > r Cinquain 1s fun to write and second graders can ~
-, do 1t successfully. N
@ 3., ting “Tongue Twisters™ - ]

She sells seashell's by the seashore.
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Activities:
1. Language Arts (Cont'd) - e

C. Poetry - Have the Pdems on char& paper, read them to the
class, have the children read them orally. Have the child-
ren memorize parts or all of a poem, this will aid in artic-
ulation and verbalization.

Have the children act out parts of a poem. e€.g. "sand 1n
’ the eyes and the ears and the nose..."

Have the children 11lustrate a poem. e.g '"The Sea Princess”

"At the Seashore" Aileen Fisher

Waves have fingers’
Without a hand, '

Fingers sstretching

Across the zand,

Strewing shells !

On the hard wet shore,

Then drawing bach

To bring some more » )

¥hen We Were Very Young A.A. Milne «
(Excerpt from "Sand-Between-The-Toes"

I went down to the shouting sea,
Taking Christopher down with me,

For Nurse had given us sw»xpence each-
And down we went to the beach.

¥ . We had sand in the, eyes and )
the ears and the nose,,
And sand in thegharr, and k‘
sand-betwgen-the-toes.
. Whenever a good nor'wester Qlows, ’ t

Christopher 1s certain of
Sand-between-the-toes.
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Activaties: , ,

. II. Language Arts {Cont'd) - ‘ . .

"The Eagle" by Alfred Tennyson

g ’

He clasps the crag with

- ‘ ¢rooked hands;
) Close to the 5un in lonely
. o lands,
Ringed with the azure worid,
he stands. ]
- The wrinkled sea beneath
' him £rawls, .
. He watches frgh his
-3 . mountain walls,
' And like a thunderbolt o
- he falls.
¢ \

. L

s s
. "The” Sea Princess' by Katherine Pile

.
yq x ¥ ¢

o . from The Sound of Poetry - Allyn & Bacon

Yo

’ ) In a, garden OF shining sea-weed,
Set roupd with twisted shells, .
. Under the deeps of the ocean, .
. ; The little sea princess dwells,
& ;

. Somctimes she sees the shadow
Of a great whale passing by, . .

. Or a white-winged vessel sajling ~
- ) Between the sea and Shy.
3 ~ . ) LY
\ ’ %  Without the palace, her sea horse
Feeds 1n his crystal stall,
. , AnW fishes, with scales that glisten, *
me léaping forth at her call.
* N \ *
@‘. «
, And when the day has faded v
{’ From over the lonesome deep; . .
In a shell .as smooth as satin & .
. ’ The princess 1s roched to sleep.
. . . .
. . Y ) \
] 44 - . .
Q ¢
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- Activities: v )
] v .
< II’.'\'r Language Arts (Cont'd) )
- . ' -

"Treasures" by Mary Dixon Thayer

frori The Sound of Poetry =~ Ablan & Bacon

' b

Down on the beach when the tide 1s out

Beaut things lie all about--

Rubi d diamonds and shells and pearls,

Starfish, oysters, and mermaid's curls,

Slabs of black marble cut in the sand, .

Veined and smoothed and polished by hand,

And whipped-up foam that 1 think rust be
What mermen use for cream in tea.

These and a million treaures I know

Strew the beach when the tide 1s low--

But very few people seem to care .
For such gems scattered everywhere,

Lots of these jewels 1 hide away °

In an old box 1 found one day.

And 1f a beggar ashs me for bread »
I will give him diamonds instead,

\-‘ [
, Notd: It doesn't always have to rhyme'
, o
' "A Fishy Square Dance'" by Eve Merrian
Tuna turn, finnan haddie,
¢ flourider round, shate and fluke,
p cuttlefish.up, ceh and sole,

N halibut hold; shad and roe,
clam and salmon haddock, herfring,
trout aboyt, hake, squid, pike:
terrapin, cod promenade
shrimp dip 1in; and lobster roll!
forward swordfish, - '
mackerel back,

. dace to the left, )
i1de to the right;
I 4 gallop scallop, 2/
- mssel perch,
.~ grunnion run,

bass on down;

37
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. Activities:

II. Language Arts (Cont'd)

PAt The.Sex~Side” by Robert Louis Stevenson

wWhen I was down beside the sea
8 - A wooden spade they gave 2o me
To dig the sandy shore.

. ) My holes were empty like a Cup.
*  In every hole the sea came up,
Till it could come no more.

. k)

Pon't You Turn Back - Poems by Langston Hughes

. f

“Long Trip"

The sea 15 a wilderness of waves,
A desert of water,
We dip and dive, . . N
. ’ Rise and roll, +
Hide and are hidden
. On the sea.’
“d/ Day, night,
Night,!day,
The sea 1sia desert of waves,

S— ) A wilderneds of water.

"Sea Calm'

How still,

How strangely still

“The water 1s today.

It 1s not good .
For water

To be sohstxll that way.

Haiku: The Mood of the Earth by Ann Atwood - %
Charles Scrioner's Sons i
/ Beautiful accompanying ﬁhotographs!!!!
. ‘ K
. A blank page of sand--
. . at{she water's. cutting edge
. tie pattern shaping.
-
’ -In a-creature's shell

flashing in waves pf sunlight
the waking of wings! ~




. Activities: .

11. Language Arts {Cont'd}

C. Poetry-)a:.ku: s i ' il

] . -,

' .Half mocking the sea
the gulls dip within reach of .
. each exploding wave, .

\ N — '

Ebb tide ar sundown. . {
Now clouds of foam no longer:
. A blur the bright mirror.

-

LY

: On wood returning
k from a long sea journey y

* the deepest print of waves,

Sea rocks blown with fog...
Time loched 1n mst
" long long forgotten

Cold lick of the sea... .
The bards fleeing from 1t
the grass flowing with 1t. “

. buy

i .
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~ Activities: ,
., —m—— , wa
} r - - Fl ' t‘
‘ I11. Math . P »
A. Gape “Going Beachcombing"
: Adapt to meet your particular math needs. y )
y V4 ’
- " B. '\!ar‘gpulanve activities X
Have a collection of 10- ljifferent s1zed shq.Lk;. .
' ' . 1. h‘rap string around widest part, then measure length
of)strmg. . oo

2. Trace around eath shell, then rmeasure width or length.

. 3
3. Count the rings on the.cliam shells, compares numbers,
- LS . » F
4. Graph number of bivalves and univalves.
5. If you have a sarple sc-ale, weigh the different sized
) shells. . -

L




* . . . r ’ ’l
- . . 41
. te - ' ’ » +
'- » bl
Acngi ties: . .
LI - ~
- IV. Pantomime o - - .
\ . . g
- If pantomme 1s mey to your cldss, do some 'warm up' exercises P
. Iihe: g . .
. ! ¢ - 1 ‘ ™
P, -grow from a seed to a flower ~ . :
g . -wave good-bye to your best friend
. . -wave good-bye to someone you disiike, but be poiite
. -melt siowly like an i1cebergaAn the sun v -
-read a sad book -
-1ook 1n a mrror (your partner Mirrors your actions) N
' -clirb a tadder— -y ’
. - - /
. , #
. -open a / ) - -
. . package of seeds
. can of paint
4e ubrella ’ f
~ Chinesg fortune coohie .
. ‘ , Jar of glue
letter . .
r : bottie of catsup .
L ] -exerpts from Getting It Together with Bo%ks
by Caroline Feller Bauer.
, -there are ¢more pantoMime ideas in 1t and
' p your school library has a copy N
~ . “ . -
Sea Week pantorime suggestions: -
LY *
-, * ~You are a seagull swooping over the sea.
« =You are a wave roiling onto the beach. - .
- —* -You dre a fish caught on the end of a fishing lime. -
»~You are a crab scurrying across the sand.
. -You Are an eagle. (Read "The Eagle'" by Alfred Tennyson first,)
-You are going wading in the ocean and a crab hooks onto your .
- . big toe. /
-You are building a sand ca‘\!‘.jt!e.
) (This 11st 1s only a beginning, add youf ideas to 1t).
o’
. b :
™ -
’
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Activities:
. . V. Audio-Visual 2 . . ”

3 - . 3 i
Have a filmstrip center, children view the filmstrip and
then do a correlated activity.

’ Eg. A quesFLon sheet on cgntents of filmstrip. .

Draw a picture of something learned fron the .
. filmstrip and label or write about 1t.

Make a list of 3 amazing thﬁnés that were 1n the
filmstrip. .

A After everyoneé has viewed, the filmstrip, discuss 1t

r

- - av
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Activities:

—_—

' -, VI. Art - Children should be encouraged to see the béauty of
. the shells as they are.
‘ - A. Wall mural usang paints o} crayons or both: . ’
. O

) A mural using ''mixed medra', real shells on a painted
seashore, real sand ete. Wh1te glue w1ll hold 1tems
securely.

B. Make mini-aquarium using meat tray or paper plate, creating
g sea life out of construction paper, then coverlng 1t with -
) . cellophane wrap
- ) . !
C. Make an underwater scene using a crayon resist technique.
. » Draw picture with crayons, 4hen "wash" 1t with blue or
v or aqua watercolor or thin tempera paint. P

D. Mahe a beach or sea diorama 1n a shoe box. Make crab,
octopus and shell to put into the diorama. (Make a
ditto and run off on appropriate colored paper)

, E. Shketch shells and live creatures in a sea water habitat.
w11l aid i1n observation shills.

F  Activities using shells:
. 2

(\ , ' e . 1. From The Beachcomber's“Bookh by Bernice Kohn

a, Make a wind chime )

- b, Make shell flowers . -
¢. Make shell animals
d Make a shell mobile

2. From Snips and Snails and Walnut Whales by P. Fiarotta

e o

Make a shell neckiace and pin
Make a "Slowpohe Turtle' ’

Mdke a "Butterfly Mobile"

Make a picture frame

Make a collage box

Make a shell comb

e
O a0 T o,

Ry Impresstong ¢f shedls in clay

' ll. Beach moSaic, could use a prece of driftwood as 4 hase
% !

'
'

;
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fiold lrip ] . .
1. Activities at the beach *
A, Locate shells and other creatures 1p their actual habitat.
. Make a booklet to take to the beach to serve. as a check- '
list. (Pages you could p0531b1y use are 1nc1uded )
* ] B, Make shell impr1nts in the wet sand. - e
C. - Bring newsprint and crayons and do beach rubbings
; - D. Have ascavenger hunt. Possible 1tems to have on list. .
1. 5 gum wrappers 13. wire
. 2, pop can flip lids 14, broken glass (be carefult) -
3. bottle caps 15. “white pebble
4. a feather 16, piece of newspaper ]
5. shed bark - *17. wmatchbook x
- 6, dandelion 18. quartz .
7. black pebble “19, cigarette pachage
£ 8. piece of foil 20, small twig
: 9. round pebble 21, clam sheli
10. eppty cans # 22, shell with bamacie
11, cellophane 23, mussel
12, string ‘ 24. leaf
. 25, seaweéd

L. Map Work
1. Make a simple map of the beach’you are going tO After
arriving have the students add features and write a !
. legend to explain ‘their additions. i .
OR

2. Make a map after you've arrived at the beach.

-




o~ . .
Field Trip (Cont'd) 5t . .
U '

Activities after your field trip

A. '"Language experience' type story. Each child gives
a sentence telling of his day at the beach and the
. teacher reeords:1t on chart paper.
. B." Each child writes his own stoTry about the f1e1d trip.
He could i1llustrate 1t. . w "
C. Go over booklets with students and see how successful
the "scarchers" were.
D.

Do any of the Science activities again. The activities
: may be more meaningful after the beach experence,

o

b
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TEACHER INFORMATION
ggﬁ WEEK CURRICULUM MATERIALS 1

*1*..*_*_*.:*_*_*_*_*_-*__*_*_*_*_* , ‘q
2nd GRADE . ~ ’

s
" Name of Sea Week Materials Contents_and/or Use
= 1. MOLLUSKS g -

worksheft # 1A - M&]lusks Reading
Worksheet # 1B - Mollusks ' Vocabulary Burlding
Worksheet #2 - Gaétrogod ' Reading -
Worksheet # 2A - Cephalopoda Reading
Worksheet # 3 - Chiton ) Reading, Coloring
Worksheet # 4 - Chiton Reading, Coloring f
Worksheet # 5 - Review Matching

Mollusks - review, to
accompany #6B

Worksheet # 6A

Worksheet # 6B - Mollusks
« 2. UNIVALVES
Worksheet # 1A - Univavles o

. Worksheet # 18 - Univalve Vocabulary

_ Worksheet # 2 How Do Univalves Eat?

Worksheet # 3 Foon Snait.

Worksheet # 4 Sand Collar -«

|
Worksheet # 5 - - Whelks

worksheeﬁ # 6" - Hairy'Triton -

Worksheet # 7 - Hairy Triton

Norkshea?.# 8 - Limpets

s

-~

. Reading, Coloring
o

Vocabulary Review,{Identify and
po]or). o

Labeling
Vocabulary Building P
Reading

Ré;d1ng -

Reading

. Reading, Coloring

Reading,’ Coloring

Reading

54




.o . . | Y
o 2nd GRADE p.2 = e a .o -
DN R : ~
Hame of Sea Week Materials ~ 8ftents and/or Use -
. + ) T . “E. ‘ T .
) ﬂorksheet £9 - Limpets. Reading, Fill in Words
Y \\ . : ‘ - .
3 IVALVES ' . . -
ﬂ—,— i . ’
Worksheet # 1A - Bivalve. ~ . Vocabulary .
Worksheet # 18‘-'Biva1ve , Vocabulary -
- Horksneet f2. - Clams -~ .« Reading
e . VHow do Clams Eat Reading
- - ¢
Worksheet “# 3 - Bivalves - Reading, Coloring
[ Y
] @ [ . - ~. + q
Worksheet # 4 - Bivalves Diagram
* Worksheet # 5A - Parts of a Bivalve Reading v
' Worksheet # 58 - Parts of a Bivalve, to g& Fo]]oérsﬁ‘ﬂirect1ons, Coloring
‘ . with #5A. :
R , .
. Worksheet # 6 - Blue Mussels '+ Reading
., W wo::igget #7 - What Do Mussels Eat? Reading, Comprehgﬁiion
_ ‘ sheet # 8 - Scallops . Comprehension, Coloring i
1. ’ . ' .
4 Workgheet # 9 - Scallops Comprehension, Coloring
'Norksheet # 10 - Cocliles N Comprehens10n.
£ Norksheet # 11 - How Does a Cock]e Move Comprehension i
Around? . . \\\\\,/I
Worksheet # 12 - Umbo ' | Comprehension
™ Worksheet # 13 - Bivalves © " Word Pictur® Matching )
. STUDY PRINTS - 15x17%~= Full Golor Drawings o .
1, Umivalves . _ T Oregon Triton *
2. Chiton o Diagram *
v . . - .
, 3. pdvalves o Clam Diagram * g
+ . , . 1 . :
SLIDE/TAPE SHOWa ~~ Mollusks of Alaska's Marine Waters
N Slides; Cassette

55 S '
*Avallablg from the South East Regional Resource Center
- - 538 Willoughby Avenue, Juneau,,Alaska 99801 . .
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_ Worksheet 1-A .~ : ‘
- Mollusks _ N ame.

- Mollusks |
A mollusk is'on @nimal +hat
moves on a big ¥oof.

e

, ljs'udllg/ +he Boo‘y s
‘protected by o hard shell.

These are, mollusks.

@i




' Workshee'i' 1- B - %

Mollusks . chrr‘e

-Mgﬂuék (mollusca)
An animal with a soft body oPren
pr~o+ec+ed by a hard she\l

‘Unavalve — This mollusk

-

Bivalve T'h:s mollusk
has WO shells

—

- A mllusk w:m
8 parts to i+s shell




W%ﬁf:’fﬁ: o~ J\ -
@_CJ_SiI‘.QFsz_Q

A-type of mollusk +ha+ .
_has a. large foot. s

’Fhe "also have-a heqd
Wli’h tentacles, a pair of
.eyes and a mou+h |




- %
Worksheet 2-A

i uske Ndm:3 '. S
Cephalopoda =

-

This group does not hav

d shell. ‘

- They have many tentacle
Octopus and équial dre
members of this family.




"Work sheet = ' ' | e - - ‘i'
Mollusk.s o [: [
) Chiton
. . v 4
A chiton is _

a mollusk +hat -— 4
can Curve over . -1

a rock., ﬂ

It canr hold' P N TS
. very -thi'ly. Have you

" Yo Pu\\ one off a r*oc.k' (A  Color Eher
\ Give this lined — 3 m Oopok
chiton spots ‘& ’ " ored,

v r

Cliacesiz.e,)

, /

\ Gum boot

/" One of the largest
Chitons in- Alaska, it
_haos been used for o Y,

long +ime as tood by
N the Southeast Alask

~ “Indians. =
/n;j?;///

-

Color +he

Lt&to.n black. wlii’rh
white valves. 3 -

\) C . 7
ERIC




Worksheet 4 ' - ' '
Mollusks  ° Ngme. : S
Chitons o
A cl'n+on is o ‘mollusk +hat

con hold on 'hg}'ﬁ' To d r‘ock
A _g]m'l'a( has 8 parts %o

Chitons con be many sizes cmol
| CO‘OPS- olor the lined
- . . chiton many (‘,_CJTOV‘S.

Lined Chiton

| Color +he Katy
chiton black with
white valves, ¢

Co\or‘ +l’1is
Gumibooﬁ'
bro\/\m




‘Werksgheet 5 .
Mollusks :

- Name: .
. F?eview

,‘ Mateh the wor*clm‘,w-i’rh 'H's‘ pic:l'ur‘é;

O
-~

RS fmussels-
'2. clam
3. scallow

4, cockle

¢

5. whelk

L, limpet

e
<o -




‘works heet ¢- A . 4

Mollusks o
g N#ama\\

Qe\mem —_ MQllu_;ks

Fol low +he dIPQC}hDﬁS_

Color +lﬂe univalves pihk.

2, Color the bivalves green

3 Color the ' chitons bwo,wn.

4 Pat a black X on Hﬁe

mollusks

) 5 Fut a blue rwng awound
- the goastropods.

%, Put a green circle arcun
the cephalopods.

04
LE




“®\Vocobulary Review

N

| ;M'o|’lusks %




woﬁ\s/g:ff:;_l -A a :

o | _N_QMQ___—__—_
‘Univalve |

A univalve is a mollus

- It has one part to its SheH

Draw a line from Hwe,
word T the r‘lgH' par‘l'

gperculgm

tentacle

aperture




]

Wo k'.she.e-t I. &
Univalues ~

le;&Lve \Voeca bu lar~¥

Medns~the sqme as

¥ shell.

Univalve © A mollusk that
= ¢ has one part to d‘s

Y

* ' shell.

Aperture - The opening
S in the univalve

shell.

Ogenculum The hard
round plate that

@, seals the shell ;

opening of the
univalve ..

Spire — The T of +h

B univalve e
I . .

.‘




WorkswesT 2
UNivaLveS .

) _HQLV_JD.'Q Univalves Eat?

N
et Some
/" univalves hav
a |ong +'ongue.

Tﬁcs +ongue has many |
hooks. - - /

T+ is used to a|m|| \noles
‘info other dnimals. -

It is some-l-nm‘c/s used
1o scrape up mlcr‘og_c_Qp_u

plants from rocks.’




s Worksheet . 3

. Univalves,

A. MO ON
snail " is a
Lmi\/crlvi

Do- you

know why 7

" Moon *onail - 7
(N b | I : ) E /{(\\
A -moon  snail has =
a hard - door. . This door is

called an opewcu!um
Tﬁe Qpercgglum s puHeol
Cinto the shell opening.

'« The ODer*cu\um shuts

H’\@ moon snan\ N its She\\




A moon snail lays its
eggs. in a4 sand collar

- If you are luck ou
"’mighi-y find a sangl/) Y
collar on the beach,
- Leave the sand collar

-6 the beach. Then the
- eags will hateh,

. .h A . /——cﬁ
Q ' ’ ,

70




Worksheets S
Univalves

Name: - ' a
Whelks -

(Thdis lame | Iosa)

This whelk is a _snail.
This snail has only a’ \onq .

scientific’ ndme,

Thais '|qmello§a'.7/’
. (Tha-is lam-&l-5-5¢)
Con you say this name ©

Thais lamellosa. live on
beaches in Alaska. -

Each one looks a little
different. o

They may be all one color. Sometimes
they may have bonds of color. The color
may be white or purple or .yellow.

Color the Thais lamellosa on +this




WorwanesT &

Univalves N ame s T~

(FQSl‘l'rt‘l'on" oregonensis)

v
I
| The live haiqg Triton is
X Covered with a dark layer
S~ A\ of stiff bristles,
' ‘"/:(f_"} This layer of stiff

Hairy Triton . .

)
bristles is called

a _periostracum,

The shell
Urder this
_periostrdeum
, s pink,
| / This pink sheu\
- [ 18 very .easy o
% break.,
4 \7]
/ 3

Coror" ‘Hmé pev*iof;f‘rqcim {f‘*’
‘brown.,

Color the shell w'lfhoui' N
+he periostracum pinkz a3

Q ‘ 72




Worksheet 7 °
Univalves

Name :

Hairy Triton

; The Zritons operculum
IS Iarge and looks |ike
o -pingennail.

Color the opercu lum
Drown.

L "
The Zriton lays eggs
In eqg cases oni:rocks,

.. The cases are vellow
and look like corn.
Color +he eqq

U~ cases

P 4

Triton Eag Cases




Worksheet &

Umvalves .
. oo ?"-' /q‘f‘; N dme -

Limpets

A limpet is o
.;specigl <ind  of

S univalve.,
EES -

Limpets look like pointed caps.

They live on rocks or other hara

objects. They eot algoe or seaweeds.
They scrape the seaweeds ofF rocks

W|+h e mbbon—hke r*ac:\u\q cover‘ed
w|+h hooks.

79
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WORK.SHEET < .
Univolves 4

Do you know the name
of this univalve ? |
The name of this u:\i_valyg

s g =D === -——=—=.
chiton lfmfpe-\'

Here. are some other

pid’ur‘es of l|impets.
Yentacle




Wokhe+ I-A '

| Bwonlve_ \/ocgbuld’ry
yq_h& — means the same

as a shell.

mgeaeei' —~ “They stick
out from bofh side:

o{f +|ne bivalve shells
y tit together
ano\ holcl ‘H‘\e two

" shells together.
- Hinge Ligament — This liga=
hlh% +ee+h hold

wo bivalve

Adduc+or Muscle = This
muscle opens and -

| @ mert hel PS the
" shells Yogether.
closes the shells

' 77




' Wo kshee‘l' 1-B

E |va|ve \/OCGbUId ry

;ﬁss% — These look i l<e
'Hnreaas

They connect
~a bivalve to rocks
/. "‘ They can Con-
> s R nect bivalves 1o
_.«-,o+her‘ -Hmnqs too.

._*..—,.—'—-—-_J'—-::

Sl Qhon A soft tube
+hot the bivalve
uses fo take in dno
let out water. -

Neck — A part of the

- s bivalve that

sticks out.

11‘ has +he s\phon
n it |

)




Worksheet 2 .
Bivalve

Name:
Clams sighen

- 2
Clams live A@

in the Soot

Sdhd onr mud.
“They con dig
deep with a stronc
foot.

"Butter Clam

How Do Clams Eat?

Clams use o long siphon that is
like two straws o get their food,

Tiny plonts and
animals that live  in
the wateX aré a clam's

O ten car '
. a+elr . cappyfr\q %ese Steamer Clam, |
P\arﬂ'a and animals is sucked In one
art of ‘
fh h @' @
€ _sipnon, W}\v Latle Pink  Clam

Bent Nose Cl::\m_

Then +he clams eaof the
plants and animals and push
+he woter out the other‘ por

of the siphon.

©)
©

ERIC___ 70




Workshee+ =

Bivalves Ndme

| Bivalves

A bivalve is an cnimal  +hat
lives in a shell. .

_ The shell hds two parts.
The parts are called valves.

A clam is a bivalve.

Color the muscle scdrs blue.
_ Color the Hnoe teeth vellow.
Color the rest of +he shell

brown,

¥
O b
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‘WORJCSHEETJ‘ s -A
BI'VC‘L:‘!VQS ; . . N"qme: )
| Parts of a Bivalve

Most biv'd'fv_es_*\ﬂctve a soft

“ body inside o hoﬁgd shell.
. Adducter -+ - |

heart '
m“f,s"'e‘ 5 2 stomach
7

mar{‘r\e' ‘ \

" intestines #o\o*l'

Bi\/c;lve\§ héye o head !

Y
N




[ "
™~ WorksHEET -
N:Biva)ve.s .

e

rColor the sf-omocf ond InJreshnes

- blua.
Color the - heoH‘ Ped |
, Co’or‘ +|ne %tphons qreew IR
. Color “the wcoo’r omcl ‘manﬂe vel }ov

" Put d black X on #%a cldduci-or'
- ,Jmuscles. 3 ]
CB\OP the CHHS or‘bnqe oo

c 83\




W “ Name: ‘.
| Bh:e Mussels
, (Myh‘lus’ ed lis) N
Blue mussels live on the
beach. They are bivdlves.
The outside of their shells is

. » .
brown or blue.

o Musse\g hold tight to rocks
. with small threads called
by ssus. -Color E’Gcb byssus.

LNk e\

FRIC . Y.




_ ]
L \WoRKSHEET T 3

is is wha‘l' mussels ea+
Mussels use their ﬂgb_o_na
'\'o strain +hese _ tiny -
mucro C |aths and
an\mc\lsi rom +he wa+er.

(o
“ S
. ) < .
ERIC r | ? v ‘ |



Worksheet &
Rivalves

_/‘\a__ﬂ -.
A scdllop swims by clapping
its +wo valves Together,

A scallop can be big!

-Even

v
. biggenr
+han

3y ) 22

reYREIVE)!




WOPrKSHEET 9
Blvawve

N Name:
~ o Secallops _’
This beautiful bivalye ﬂl ’ : -
s oftén used /in ' 73 Hind's Scallog
~art and de signs. R -

-

There are four or
five kinds of scallops
in Alaska, '

wings or egr

¥ A scallop has mcxr\}j”
tTiny blue eyes, © o o

A dcallop hc!s +8h+dg’§§:?%\

Color -Hne eves blue.
Color +he; .
tentacles




e

_ Wearksheet 10 ~

’-Biyqlvct ( t! ; .E e
- Cockles - .
CCIinicordium Nutallii) ‘
= =N This is a
N\ heart cockle.
- Cdan vyou
7; 175411 see why it

\ F

eart cockl'?
This common 'Alﬂi‘sd_fl

| : i +he
coc ,' "Ye,sﬁnﬁor wh |

foat.
“with its foot

Q
E ‘ : ¥ -

sqn @ - — SR 1-_-:

- f -
> F M

e

e ahdal

- 4 '

Tt con dig its waym-\'o
the sond with its big,rong\

z
7,

Héere is d
o

»
.
»



Work sheet | ‘ ’ ¢

Bivelvas Na :: : _ |
How does a Cockle

move dgaroun ?

. A cockle -

uses its foot
To di

A .‘éockle__,_; .
‘can use jts foot To help
it get awdy from starfish.

Some' starfish like fo -




Worksheet (4 .
Bivalves ,
. - L
Nome: i
A umbo

The umbo 15
+he oldest
part of d

shell.

Growth
- lines dre ¥,
very easy
0 see on a
cockle.,

~ When you look at an

‘umbo, you will see

what loocks like little
‘ umbo‘@' ¢




Ve Y Name: |
Bivalves

Make a line from the word 1o

it's pieture, .

™~

. val\}e

2 hincje * t+eeth
3. hingé' |igament

4, Oddu‘cw‘or*" muscle

5. Si‘phon '
b. neck

7 fo ot







clam shell /;:]
=¢Jﬁ§§%§gb 3 live  clam
v‘ - r

chi}on

r‘ }
Sed —cucumbe‘f‘t -

o

. . _
sea urchin } |

v, ¢
' .
f . L
L]
. . 5 . 1” "l
' . S 7 o
- LA .
) . — )
: L]
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WHO AM I?

I dwell 1in a shell,
But I'm not a clam, !
My name sounds like I'm strong.

+ Can you guess who I am? /
Clues: I live oh rocks. . '
I am a.,bivalve. : ' .
. I am blue and black. .
My ndme starts with "M",
. S\ #
I am a ' - \

”

- 4




3. Have the children draw or collect actual samples pf or find photographs of *

the followihg groups of shells.» Place one or more from each group on separate,

irrpgular shapes. (See diagram on the previous page.)
. A

- v .

"o
f

. . ' BIVALVE: (Clams)
gNIVALﬁE: tlepets, Snails, etc.)

. . CHITON
1 . ¢ ~

. OCTOPUS AND SQUID

rs

4. Attach colered pieces of yard, string, or strips of papeé between the

. words as shown in the diagram on the previous page.
.k a L]

#%***PATTERNS ARE INCLUDED ON THE FOLLOWING PAGES FOR YOUR CONVENIENCE.

. '
We strongly suggest that you have the children in your <lass do of much
of this bulletin board as they possible can.

Children are able to:

. ) Use mariing pens and make legible labeling for Bulletin Boards.
(Remember to have them drawfa life-size pengll gsketch - so that
you have the option of decifling whether they should continue or

not. Probably difficult .f4r Kindergarten and early first grade.)

N PR

Use marking peng to trace around teacher-made letters.
, Cut ouz teacher-drawn bulletin board basic shapes.

Staple the background colors for the leletih Board.
/ ro

A Attach the colored string, efc between the two shapes on the Board.
Decide which labels, letters, sample animals 5; drawings go where.
| - fo
. ( « .. Decide, with the help of a teacher-directed class discussion, what
' o colors to make.the bulletin board. . . .
- . I

* . . .
Make the hulletin board into a living, changing activity by the
teacher encouraging the .children to keep brimging in new materials
for the bulletin board.

-k
. MaRe tﬁe Bulletin Board into a center of activity by discussion of
' , the varioys shells that the children_bring in from outside the school.




3. Have the children draw or collect actual samples pf or find photographs of
the followihg groups of shells.« Place one or more from each group on separate,

g irrpgular shapes. (See diagram on.the\prevlous page.) A ‘
o —_— BIVALVE: (Clams) ) ‘ ,
' "o éNIVALﬁE: YLimpets,ISnailsz'etc.) ;' ‘
. - CHITOY ‘ T
. " OCTOPUS AND SQUID *

.

4. " Attach colored pieces of yard, string, or strips of papeé between the

. words as shown in the diagram on the previous page.
1 . »

. - [

**%**PATTERNS ARE INCLUDED ON THE FOLLOWING PAGES FOR YOUR CONVENIENCE.

. I
We strongly suggest that you have the children in your class do of much
of this bulletin board as they possible can.

Children are able to:

Use marking_pens and make legible labeling for Bulletin Boards.
(Remember to have them drawfd life-gtize pengil gketch - so that
you have the option of decifling whether they should continue or

not. Probably difficult .fdr Kindergarten and_ early first grade.)

~

Use marking pen% to trace around teacher-made letters,
Cut oul teacher-drawn bulletin board basic shapes.

' . Staple/ the background colors for the ﬁylletln Board.

*

Attach the colored string, efc between the two shapes on the Board.
Decide which labels, letters, sample animals 6r drawings go whare.

Lo : *
. (- v Decid?, with the help of a teacher-directed class discussion, what
) ' colors to make.the bulletin board. ) . .

LY . n v N

Make the bulletin board into a living, changing activity by the
teacher encouraging ithe .children to keep brimging in new materials
for the bulletin board.

i
MaFke t@e Bulletin Board into a center of activity by discussion of
! the varioys shells that the children'bring in from outslde the school.

»
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11, BIVALVES ' ’

I. “ake a large drawing of a bwé&ﬁa/a\ﬁ cut 1t out.

* {Enlarge the pattern jincluded with this section. hote, also, the section

- entitled "How to Enlarge a Drawing''.) , %
» 2. "Make aderityfication labels on colored paper. b} ' /
) 3. Make letters to/pin on identification labels. '(See enclosed 1®¥eters <

. Oor use.pre-made letters or hava a talented student hand letter the la{)els )

‘ For variety vou might maL‘e f’he letters raised. See the 1llustration below
as to how to make  /raised letters. ' .
f?ﬂ'} - PO!SC.O’

| .

- r* LETFE ae,

Aolls o tapz) ‘tﬁu//”ﬁn 5oa»¢/ \..M""'ra(l / ﬁ/d'cm O'CM}-P(AP

4. attach yarnfwrth <taples orvcolored paper or strmﬁ ﬁt tween the labels

and thesparts df a bivalve.
. ‘ . i }/\/T.’\J
. - L ’ , . ’Pm \ll 1
: o M : !
, Xy IS P

I




o

1. Out of colored construction paper, cut three circles of the same size.

*Have students trace around ,a plate or similar object.

availabte, use colored ones.,

2. Out of colored construction paper, cut two rectangles of the same size.

*Or uge pre-cut censtruction paper.
- - \

-

3. Out of construction paper, cut large letters that spell, UNIVA

fSe;;saction on "How to Make Letters",
radsed letters.

»

4. Have the students draw or find plctures or real shells of:

Whelks

Oregon Triton
Moon Shells
Snails ,
'Limpets

»

RIC _.‘ 103

s

-

-

1f paper plates are

]

See below, how to make

{
5. ‘Label eath shell in #4 with pre-made or hand lettered lefters.

~

»

LVES.

’

[y

\v




. 6. Overlap circles and rectangles as shown in the diagram above.

/ , -
f FOR FURTHER ITDEAS €N BULLETIN BOARD DESIGN USE: - ' ,
f Y
*t*g;ergize Resource Book of ldeas for Student Designed Bulletirr Boards.
- Y By Howard Melanconsw LI .
. 1584 ) T. S. Denison and Com i T g .
MAl4 . S. ompany, fInc. ‘
. Minneapolis, Minnesota. 1973 © o,
. . \
" LB . Better Bulletin Board Displays./ . ‘
1043.3% . Prepared byJ/. Preston Lockr(dge. . ) .
.B4 . Division of Extension,
g Lo b * The University of, K Texas. J
LB " Baited Bulletin Boards. Handbook fof teachers.
1043.5 Thomas Koskey. g , A |
b K6 .Fearon Publishers. 1954. .
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Appenﬁix I

STEPS %Q ORGANIZING A SEA WEEK IN YOUR COMMUNITY

Y >

. . .
’ . I. Familiarize yourself with tgg Sea Week curriculum and
introduce 1t to otherTinterested teachers and parents.
. v /
: I1. Catalog the re%ﬁurces in your area. Where are the good
- T beaches? wWhen'are the good low tides? Are there any
) » agency, hatchery, or museum personnel that would be =

available'as speakers and/or for field traips?

" III. Draw up a well-thought out plan for Sea Week and present
1t to your administrators for approval,
- .

IV. Talk to teachers yn the'upper gradds about havind some of
their students acdompany you' on your field trips. Brief
them ahead of time as.to the activities you'll be do:.ng.1k

V. Make up a calendar of when speakers will talk, which-mdvies
will be shown, and when each class will take theip 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'bF‘saved by having fewer bus trips. .

VI. 1Invite the whole commynity to participate - parents, chamber .
of commerce, gpvernmentad agencies, native corporations,
fishermen, 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, with boat tours, moviés, speakers, games, and
dances. Contact your local paper hpbout featuring Sea Week
with a photo and story - beforehan during, and afterwards! ' -
Radio stations might want to interview field trip leaders -
or'read stories that students have written. '

VII. Spend an entire Yeek studying the amazing ocean! Math-
problems,, writing\ assignmentsy, spelling words-- can-all
relate to our marine environment. Show your student# the
wonder of sea lifel . '

Sty
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Appendix II. . ; . . .

SUGGESTED FIELD TRIPS

In planning field trips for your class two things should be
considered: 1. . The emphasis i1n Sea Week studies at your.
grade level. 2. The avalléble‘coiﬁrnlty yesources.

] -
Consider visiting a place - beachgs, docks, vessels (fishing,
pleasure, ferry, barge, tour ship, Coast Guqrd), cold storage N
plant, canneries, supermarket, government research facilities,
hatcheries., Museums, private collections and stores might be
‘considered %or indoor trips. Arrangements M™ght be made to
watch someone at work - fisherman, biologist, or Coast Guard
personnel. “If your students have an opportunity to visit
another community ydu might include Sea Week activities in your
1tinerary or might include the entire tx1p agound them. .
In planning any tfip, iﬁ'p0551ble arfang for knowledgeable
persons to agcompany yo@r“group. The invplvement of interested
parents 1is also valuablse. * ’

» I

; SECOND GRADE ‘ .

! . . y . ‘ .

| , 3 :

I. Beach - activitles are, syggested in guide.
! | »

II. Shell Collecﬁlons !

. Museums -\observatlon on formal exhibaits Qf shells aﬁd

A

thear hlggorlc uses - money, jewelry, decoration.,
B. Pravate ilections - Check for your community resources.
. Activity '-(Work out a program for small groups with shells

that can be handled,. sorted, 1dentified and parts of the
shells identified. Ve : :




‘ Appendix III |
: - T ’
. WHAT TO DO ON THE BUS . ’

. . .
. P ) . r .
Put together a checklist of objeét; {or use the one that

f 4 .
follows) that the students may see at the beach. During the -

»

bus rade, students\ can circle t.:he.name (ox pJ.ctu-re) of eachl
object t:.ilat ‘they think they will be seeing during the field
/ trip.: %t the beach, they can check cﬁ the objects they
actually saw, and es®imate or count how many they saw. A

Juneau teacher makes her ch:ack;ists' into a small book, with.

v

“a penc:.l‘\attached by yarn, ahd gives each pupil a sandwich ‘"
-bag J/{which‘to store +his/Her checklast. Y
f . ‘s * - . K
.I’
¥ i . \ ’
4 . K , i 3
bus |, . o cow o ' .
. ' . ' . . L
‘ can , / - raven ’
’ T . . . / v
. fish -y . sheep . .
——— e . . ——
tree * -driftwood AN
- » ; F . »
gull ' - boat . [
2 ‘ . .
. buoy ' -t mowse { -
] £
anemone ’ dock B o
’ whale . . 1~ starfish > . '
N seawegd house .
crab ) A airplané vy Y
.“bottle fisherman .
- it S
’ » - ¢ .
Jellyfish .o limpet shell :
Y - B
sand flea Sea urchan -
mussel i ‘ i:r porpoise .
- |
. i
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Con;érvationdméy be defined as.the "waise use" of our; natural resources
It 1s not the -non-uge of them, but ratfer a use thaticomes after care-
ful thought has been given to the reasons and consequences of that use
x . I

It is perhaps trite ‘o say that with increasing populaéion pressures,

the Ever—increasing need for raw materials, for recreational,fécilipie
for homesites, etc., pressures increase on a natural environment that’
may previously have been untrammeled and in no need of someone to prot
it from total,alteration. Here in Alaska, particularily, the resident:
of the State are faced with making many lnmgediate far-reaching decisic
about the natural environment of our Statey’ What man's impact on it

'will be and if and how that impact should be limited or controlled are¢
some of these decisions: S - :

LI

* "
— N .

,_-/. , - ) . N - 4 . 'lr -‘ '
. . Conservatitn, ?kactxcally, comes down .to a few important principles:
+ .,

1. Every living thing, as well as non-living .thing, has’a place and
function 1n the -balance of existengGe on theéfgiface of this planet,
whether’or not we happen to know what 1ts pZecise niche i%¥. "Every-
thing 1gsconnected with everything else."” T"Everything affects every-
thing .el%2." Destruction of One species, useless and unimportant
thokgh that specles*may seem to our lgnorance, £an have wide-reaching

[

repercussions. : ¥ Y : -
L] - - #

2. Natural resources are exhaustible. Populations which drop below
a crltlcal‘ﬁm eshold.cease tw reproduce and the species plummets into
extlinction. ghergy resources on earth are not renewable. Extinction
of 4iving species and haustion of non-living resources are natural
processes., Trilobiges went extinct before mén appeared on the sScene.
Volcanoes spew.noxiousigas?g“into the air. Nevertheless, the Speed

. with which man, especiallyiZz0th century man, ig destroying or using u;

' | extant ii1fe and rescurces I .astronompical compared to natural process:

3.  Simce man T¥s an intelligent being, he can, if he will, desist

from extinguishing life and exhausting the resources of the earth. Ma

can practice ¢onservation without denying himself d full and enjoyabl:
life. His reason‘for using resources wisely may be an idealistic

appreciation of all that’ nature has and is, or it may be a realizatao:
that ogr tomorgows wilL%£e~p00rer unless wisdom regulates usage oOf ou

goods~ S . P~ \. o

For school children studying Alaska's marine life, congervation invol

a few simple, yet extremely important princapalaz ) .

C - ' .

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

LET THE AREA BE THE SAME, OR BETTER,, THAN YOU FQUND IT. .
PR f . N T . « ’

2., IF YOU TURN OVER A ROCK TO SEE WHAT IS HIDING UNDER IT, EURN’IT
BACK OWE WHEN YOU HAVE FINISHED. (What lives there may depend
for surviwal on.the exact kind of micro-habitat that exists unde
that rock.) . . '

e

-

- . "
» 1 Reef and Shore. Hawaii°Nature Study Program for Elemenggéx
. School thildren, p. 4. - - P :
[

- ’,

-
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3, IF YOU PICK BP ANIMALS FOR CLOSER VIEWING, DISTURB ONLY THE * *
» 7 ONES YOU WANT TQ LOOK AT, HANDLE THEM CAREFULLY, THEN REPLAGE
THEM WHERE YQUAFOUND THEM. ,SEA CREATURES CAN LIVE OUTSEDE
_THE WATER ONLY BRIEFLY. A PAN OR BUCKET OF SEAWATER WILL AYLLO
CLOSER EXAMINATION AND REDUCE STRESS ON THE ANIMAL. KEEP RMHE
COMTAINER OUT CF DIRECT SUNLIGHT AND REPLACE THE WATER IF I
.- BEGINS TQ WARM. HANDLE EISH WITH WET HANDS TO PRESERYE THEIR
. ¢ PROTECTIVE SLIME AND IN HANDLING CRABS AND' JELLYFISH - WATCH OUT
) FOR STINGERS AND PINCHERS. PICK CRABS UP FROM THE BACK AND '
SUPPORT THEIR UNDERSIDE WITH THE PALM OF YOUR HAND. DON'T TOUCH
JELLYFISH. . .
S L] -
4. IFYOU.WANT TO USE LIVE MATERIALS IN THE CLASSROOM ARTER THE
FIELD TRIP TG 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. a 2y s

<

-

5. NOV LIVING BEACHEMATERIALS MAY BE COLLECTED BUT vsp MODERATION
HERE, TOO. IF MATERIALS ARE FOR CLASS USE, HAVE A PROJECT IN
MIND BERORE YOU BEGIN COLLECTING AND THEN GATHER ONLY WHAT YOU s
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 FGR THE SECOND GRRDERS WHOSE ONLY SEA WEEK BEACH ,AND
CLASSROOM ACTIVITY IS STUDYING THEN.
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‘hppendix v
} CHECK LIST
FOR * .

A FIELD TRIP TO THE BEACH

.o ' "j .
her: ) ' - *
1, Be sure you are personally famlllar with the beach to which
. you a d your class are g01ng If you have not been there
béforeé, take a bit of. time after school or on the weekend
to go/ to that bgach’ and walk 1t carefully. By being' familiar
with /1t yourself, you can anticipate what your stgdents will’
be able to see ipd“ﬁo there. . .

. oA

frou the te

carefully on all bus arrangEments for your class.
; that a Bus 1s scheduled for you and be aware of the
\dellvery and pick-up times. \\v

3. Arrange for adequate_adult supervision. Usually there 15 no r,’m
problem 1n'f1nd1ng parefits willing to go along. Often junicr
or senior hagh®school students may also be available and, if
they are taking biology or other related science courses, they
be very helpful. One older student oxr adult for every five
or six children would be a good ratio 1in terms of safety,
control and learning.

4, Give careful thought to what you will do with your time at the
. beach. The beach is an exciting piace just to explore, but
( stme thought!and directions given to the activities to take
~ place will make the experience ‘richer and npore proflta?le for
students and you, too.‘ﬁ: e

2. " Meet - or at least "taYk by phone - w;!h your volunteers before”
the field-txip to acquaint them with your plans for the outing.
. Be sure that eaah of them knows specifically what you woul )
. j}“ like each to do. Recommend that they attend approprlate >
é% training workshops and provide them w;th infotmation from this
. - guide or elsewhere.

6. Well in advance of the beach trip itself, begln preﬁg;;ng your
* students for their experlences +there. The better prepared
they are, the more successful the field t¥ip w111 be.

- 7. Letters should be written to all parxents, including permission
5lips, so that parents know about the actxvxtxes in whaich'their
children will be involved.

’ %_8. Collect and ready all materials you will need for the field
trip - buckets, pans, binoculars, camera, whatever it is you

. need. You might consider bringing ox arranging for some kind
of snack at the beach - a big bag of gorp (M & M's, raisans,

v salted pearuts, etc.) always makesa hit and a snack can serve

"~ [ — "
»

v : .
. . | ] ' A-6 -111« -




..there is a need for:it. -
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to reorganize matterg at.the begch and create a natural (though
slightly contrived) Ghange of pace?and focus. (see the suggested
o

T

time plan that folloWs.) Be ‘sure o take along a supply-of
bandaids - or bettequet, a small first-aid kit - just in caseq..

+ * }

9. Plan the trip aheadu’but,allow foﬁ'flexibillty. ., If a whale is ‘
bre%gélng Just off shore while yoy -are trying to teach the ilife
+ and™wadys of a barnacle, your studeénts will not be absorbing much
" of yours lecture.” Be pPregiared to take advantage of those special
events that occur soloftén aleng puk shores.
. ' ‘! ..:.-‘ -
[ . !
The students: ; . !
, - 4* P X
" 1. .Involve them in preparing for the, field trip as much as possable.
2. Explainixo them any rules for field' trip conduct. Stress espec1ally(

3‘

4.

BOTH teacher and students: =

_the’ fact that t;p beach’is a special-‘environment and a fragile one .
whose beauty comles from the” LIVING. plants and animals to be found

i

‘there. Impress updn them the need to respect the life forms they
willl see, to leave the beach-as nearly like they find 1t ®S. possible
and not to ¢ollect or m@lest live beach animais unless you, the

’teacher, have very spééifinc and well thought out needs for limited
‘quantities of live ahimals and materials for use in further
teaching proiesses and have requested the students help you gather

materials. .
. -3 ) ~

A guick talk about safgty at the beach would not be out of.piacey-

the need for proper clothing, care to be taken on rocks that ar

slippery when wet, what to do in case of -anjury, always keep an

eye on-the tide to be sulye you are not stranded or lose gear to

the.rising waters, etc.
. |

If a classwproject is ﬁianned fgr~the beach time, help students
to prepare Or gather materials they will geed to take with them.

1 4 q}b . ¢ .
.
* t

» "

BE PROPERLY DRESSEDfu Lt is always difficult to predict what the
weather will be in coastal.Alaska but there is often a good
chance"that there may be rain. Be sure everyone knows that he

or sh¢ should come dressed warmly and prerared for rain if that -
prospect seems.@t all likely. Wearing layers of clothes always

" makesvsense - a short sleeved shirt, then setething with long

sleeves, topped by a sweater or warm jacket and something water
and wind-proof. Foot gear is important. “Layer socks for maxgghum

* warmth and wear RUBBER boots 1if possible. Carrying a back p

is a good idea for students and teachers alike. It leaves your
hands free, lets‘you store away layérs of clothes you want to
shed or don't need at the moment and 1S a good place-to keep the
snack you anq(pr the students have dqcidiq‘tg bring along.

]
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Appendix VI E ' J ] ] ,

¥ J.'
'SUGGESTED ON-SITE ORGANIZATION - |

/

The beach is an exciting place on your first ¥isit there Or your-
five hundredth and the most nprmal and natural thang.to do on the
beach ts to walk - or run - along the shgreline to see what 1s ~
there «for the finding. .If your class has béen working hard on

sea tebated studies and has carefully outlined what they want ®o

do with their time at the beach, then perhaps all students will set
. right to work with whatever tasks have Been outlined beforehand.
But, 1f a less structured approach secems to be in order, you might -
. try the following idea... ’ . .

E O] -

Part I ‘.

1f, before the beach experience, you have been working in the class- |
~ room with the, students on the particular area of marine knowledge
outlined’for your grade ‘level, then the students should have a good
idep of partlcular concepts or kinds of life or situations they
might lock for at the beach. ' Students could have the first half of
the time at the beach to apply their knowledge in a free kind of
framework. That 1s, for éxample,*1f you are & second grade teacher
and have been studying shells with your students, give them the
first part of their time at the beach to see hkow mMany different kinds +
of shells they can count, or give them same other similar kind of
éisk that they can carry out and at the same time still be free to
plore other aspects of the beach.

- n -

Part 11
————— et F' .

At the mid+point of your allotted time at the beach, gather the

- children together.: Taking a bit of tagﬁ out to open that big bag of
gorp, or gathering for some other kind of snacking, works-Lo draw
everyone together, change the pac® and'focus

After the qulck energy break 1s a good time to have the students sit
" downh guietly-and talk aboyt whag they have seen or £o haver adult
helpars work in small groups with children to share further discoveries '
©F hnowlgg‘e abwut materials found ©n the beach. As an exampge, af .
Yoy -are firgt grade teacher who has been studying marine animals
* with your class, each adult helper might have been’assrgned to gather™
in a bucket - with the children's help - examples [of a particular
group of animals during the first part of the timg on the beach. .
Then, during the %econd half of the beach time, edch adult.and his or
+ ._'her bucket of materials might circulate Xrom one gmall egroup of
children to the next, encouraging them to touch, fleel, obsérve certain
., Characteristics or dualities of these particular dnimals.’

-

ChildZen need both to enjoy the beach just for the pleasure there 1s ’
in being there and to grow in understanding the cdmplex web of life
. and environmental factors thgt are at wo there. If careful thought
- and planning have gone on well before the actual trap to, the beach,
there 1is every reﬂiih to believe that both these goals can be

accomplished.
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A LOOK AT THE BEACH |
e Zzi’ ‘ }

Any beach 1s as individual in 1ts own way as are we who, as individuals
can be distinguished from azll other people. Just as each of Us repre-
sents only one combination, out of the many posgible, so 1t lSJWIth
beaches. A beach is a place where the sqa confronts the land, and ,
€very aspect of that sea and that land edge is important in determining .
what the general appearance of that beach will be and what kirds of
plants and animals will grow and tHrive in that particular environment.
Many factors combine t¢ determine the personality of that unigue and
special place. , B
. .
|
The Sea ‘ i "
»
If.we.think first about the water at fhe beach, we realize that there
are several ways in which it cal vary. To begin with, for exémple,
those of us living in the Juneau area look out to waters that: are
relatively protected. That 1s, ourvbeaches are not subjected. to the
open, powerful swells that are common ©n coast lines that abut the
open ocean. Unlike conditions that mrght be fourid at Sitka, for
example, the wave conditions along © beaches are always relétlvely
m:ld and non-violent. Even in the Juneau area, however, loccal .
differences in topography influence the personality of the bedach.
Whether a particular beach area 1is a straight, uninterrupted 'stretch,
a deep or shallow cover, or a Jutting point 'w2ll influence the force
and effect of the waves upon the shore. Conseguently, we midht
expect to fand different kinds of life on a point, 1.1 2 cove, Or cn
@ straight, uncomplicated ‘shoreline because each species has a parti-
cular ability to withstand greater or Jlesser wave force.

We all know that the sea 1s salty but we may nd% all realize that the
concentration of salt in sea water can be highly variable. In the
open ocean, salt concentrations measure about 32 to 33 parts per
,thousand. 1In our iné:de waters around Juneau, the average salt
‘cdncentration in main- channels may be slightly less than that becausé
©f the greater influehce of fresh water entering from streams and
rivers. At the mouths of the streams and rivers themselves, where
salt and freshwater mix, salt concentrations are very low. Because

"each kind.of marine plant or animal has ats own built-an tolerances
to Varying saltiness or freshness, these livipg populations vary with
the salinity prevalent at a particular place. ' R

’ . . *

! ]

THE S3Z2E OF PEBBLES

Tf you stand on a beach &nd look thoughtfully at 1t, one of the first
things you will notice iguts texture - whether 1t 1t sandy, gravelly,
composed of cobbles, bedtock, mud or a combination of two Oor more of .
these. The nature of the beach is critacal in determining what can
live there, Let's examine each kind of substrate in turn to see what
kind of life we mng} expect to fing.

» .
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Mud -~ X ' o~

.. Mud can:Be anything from relatively porcus sand-soil mix to the clay

muck that sycks rubber bgots right off your feet. If you look at the
surface of this kind of substrate, you w1ll be aware.cf little, 1f anw, .
life. Here and there you may see the flexible tfubes of mud dwelling
worms sticking up an.inch or so above the surface. Or you may see

"cake decorations” left by other burrowing worms. Finally, you may be
aware of the presence of clams by the sguirts of water and the siphon
holes in the mud. Digging witn a, shovel will reveal tke various
inhabitants of the mud in all their glory - fat, bulbous peagut worms:
slender, earthworm-like nemerteans of variocus descripticns; many-

legged agnelld worms; and hanﬁy bivalvesf

Sand ) .
Because sand 1S more porcus than mud, 1t 1s a better surface for many
burrowers, a better surface for a wider number @f animals to live on

and 1n. On a sand flat at low tide one may find starfish, sea urchins,
and numercus kinds of cdrabs and snails. Some of these animals wander
over the sand flats when they are submerged, scouring them for bits of
food. Some crabs, like the Dungeness, tend tc stay in sandy areas
becauge of the methods of self-protection invclves burrcwing 1nto

the sand to hide. (Even when the sand 1s exposed, watch for depressions
in the surface that mimic the ,shape of the crab's shell. By diggang
there, you may Gncover a crab that stayed buried even as the water
recededs) By looking for clam or cockle s.phon holes, you w1ll discover
these common residents of .sandy ateas and by digging caréfully you may
unearth them. ' ’

-

?

Cobbles and  Boulders

~

" Obviously, the size of logse yocks on the beach may range from sométhing

just a bit coarser than sand up to boulders too” large to be lifted. 1In
general, the larger the general size of the rock pleces, the greater
vatiety of life one mrght expect to find thére. The more stable the
hard surface 1s, the greater protection and anchoxs 1t can afford a
resident plant ¢r animal. Ihtertidal areas of cobbles or rocks are {
often most obviously serving as anchorages for marine plants (mos:
common 1N the Juneau area, Fucus, the rockweed, the tough, ubiquitous,
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 1in great. density. 1f you begin_to 'lock down amomg
the beds of rockweed, barnadcles, and mussels and UNDER cobbles and
-bowlders, you will djistover an amazlng diversity of life forms. Small
sax-rayed(starffsh ¢ling hbeneath medium sized rocCks, o¥ten brooding
clutches gf eggs. EBlennies up to six inches” or 8@ in lenthg{one of

the two most common intertidally discovered fish) hide under rocks. '
So do amphipods or sand fleas and tinycfrustacean beach scavengers that
quickly seek new cover when discovered under thei¥ protective rock. *
Clinging to the surface of the rocks may be limpets, thitons, sponges.
Look for the latter particularly under overhangs of larger rocks.

] -
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Because of thear ability to serve 'as anchors  and because they offer °
SO many,proteécfive niches, rocks on beaches afford some to the' best-
looking plackes. Don't neglect to have along a magnlﬁ{lng glass so
'You can really See some of the tiny critters! Guaran eed that the -
more yoyr lock, the more you will see there! Just be very sure that
after you turn over a rock to reveal-its underside residents, that
you replace 1t so the animals don't dry,out and perish!
. /

\ .

Thls 15 just as exciting a place to poke as cobbles/boulder ar®eas

and mgny of the same inhabitants can be found here - with two general
kinds/of exceptaons. Fairst, obviously this rock surface ‘can't be
turmed over so the "rdck and sand or mud residents" are not here.
Secord, 1t 1s in bedrock areas.that you rare most apt to find remnant
puddleés of water - tidepools - that may harbor lots of life, including
Small anemones with tentacles ext ded to trap food (they come in a!

wlde variety of gorgedus color binations), rock hard coralline
algde that lpoks like HWard, plaster but are actually living plants,
tiny ammature sculpins, and perhaps little shrimp. Be sure to look
caagfully in crevasses for sponges, starfish, addd other creatures,

/ e THE DISTANCE FROM THE WATER .
£ach species of marine plant -and animal has.,a particular “tolerance

t¢ being out of salt water. Some of them, for exampl®e, are never
found intertidally because they have absolutely no tolerance for
égposure to the effects of an gir environment. Cthers can stand
eing out of salt water for extended-periods of time, needing only
O be wet by the sea on occasional very high tides. By looking at
he beach 1n a sectior from its highest high water‘mark down to
he water :level qn a low, low taide, you can quickly begin to see
/_ajor differences in plant- and animal populations. 4

5

The Highest Frainge
’ ] .
At the uppex limits of the rntertidal zbne, least life forms are
evident. Ybu may notice that the rocks appear black here. This 1s
because théy are covered by a black encrusting lichen or by a blue-
green af@ae that makes thes§ rocks treacherous and slippery.when wet.
In these upper reaches, too, may be found the common tiny periwinkle -
a fat, ridged sn@il that sometimes seems to pepper th® rocks.

] . . . .

The Middle Zone ' . .o . ' -
L ‘j 3 ‘ ‘

. . - » X A} ° -
As you move ‘down toward the: water's edge on- a.low tide,. you will be
aware of obvious colox bards or patéhes on the beach. There may be
banding of Fucus, the commgn:browqﬁroékweed,.and of blﬂg;black mussels
(the intertidal - and subt®d&al - bivalve that attaghe tself by tiny
threads to rocks and pilings and other surfaces), and barnacles. Here
90 you will begin 40 see limpets .(the species of which are sometimes
most quickly identified by how low or high they aré\iound on thg beach)
amphipods, various starfish, tiny black sea cucumbexs, and other forms

Vof life there were not in evidénce at higher *levels. :

v l.fJ - )

A-ll T




L]

The Lowest Zone i . K

As you approach the water's edge, you will not find some of the plants
and animals that were evident at higher levels. In general, however, .
the lower yof go 1in the intertmdal zone the greater the diversity of
l1fe forms you will find. Here you will find 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 will
look like squishy, uninviting blobs, but look out into the shallow
waters to see the same animals in all their expanded glory), and the
larger snails. )

So...as you look at any pirtaculat beach for the first time, there 1s

a great deal to think about. Remember that each part of the beach,

each kind of surface typed each height from the water, each kind of ‘P

topographical variation ingicates what life may be found there. 1In

general, 1t 1s advisable to spend the lowest part of the tidal cycle

closest tc theswater's edge for in that way ycu 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 daxer51ty of plants

and animals.

If you can, acquaint your students with these obvious Or subtle
variations in the beach habitat for 1t will enrich their beach
experience, too!!l! P

- o L Y
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Students can understand some bBasics about tides and should

definitely learn that the height of the water on the beach .

varies with the stage of the tidghand that maximum and .
" minimum tidal levels vary eagh day.

5

LY ‘ A S .
Tides, iﬁf;\;ery simplified kind of explanation, .occur be-
cause of the gravitational pull of the sun and the roon on
the earth. Just as the earth exerts gravitational force .
(why does an apple fall? why cah't we step off into space?),
so do these other two bodies. The force of the pull of the
sun and moon on a particular place on earth depends on how
directly they are in line with that place. “he force they
exert teads to pull the water away from the earth's surface
. on the side of. the earth facing,thus causing a high tide.
Because the relative position of the sun, eartly, andsmoon
aye ‘constantly changing in a cyclic rhythm, so are the tides.
4 . . .
Activities LY B .
Here in Southeas:.Alaska we -~ experience a t1d4l cycle that -
tonsists of two unequal high tides and two unequal low tides
each day. With some students in primary grades and all those
in upper grades, you might sit down with a,tide.table and
look dt the numbers and explain what they mean. You might
even make a simple chart of tide levels and of activities to
coincide with various stages of the tide. For instance, it
might be much easier to launch a boat when the tide i1s high
but digging clams can' best be done on the very lowest tide.
Students might be shown the same,beach at high and at low
tide and\through words or art work chPare the differences.
|

b

&

-

Préparation for rield Trip

~ In preparing for the field trip, discuss tides with the students.
".Mention the need to be as close to the water as possible when
the tide is at’1ts ldwest in order to see that strip of beach
and the li§e that is there, for the water quickly comes in and
covers it. Talk, too, about the need to be aware of the tide -
level and thus not to set a pack or bucket next to the water's
edge and expect to find it there later 1f the tide 1s flooding.

As a teacher you need to be awarXe of the tuime of/low tide when
scheduling your field trip to the beach and in planning the

activities that will take place there. The time of very lowest

tide should be kgpt open for observation of what is to be found

in the zone neajgst the water. Activities such as taking a

break for a snack or gathering around buckets to‘discuss and

examine particular animals should occur whén the tide ts ebbing -
or flooding. ' : R

*
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A BIBLIOGRAPHY OF HELPFUL REFERENCES '

4

Field Guides / . h .
- 1

AbboW, R. T. 1968. Seashells of North America. Golden
Press, New York. 280 pp. $3.95.

Ayres, J. and D. McLachlan. 1979. Fiehdbook of Pacifiec North-
wegt Sea Creatures. Naturegraph Publishers, Inc. Happy
Camp, California. 208 pp. $10.00. '

Furlong, M. and V. Pall. "1973. ' Edible? Incredible! ERCO,
‘Inc., Tacoma, Washington. 62 pp. $2.50.

. 1973. Starfish - Gmideg to IdeAtifi-
cation and Methodk of Preserving. ERCO, Inc., Tacoma, ~
Washington. 104 . $3.50. '

- ]

Guberlet, M. L. 1956, Seaweed@ at Ebb Tide. Unaiversaty of
Washington Press, Seattle, 182 pp. $4.95.

Hosie, R. C. 1969. Native Trees of Canada. Information .
Canada, Ottowa. 380 pp. $7.20. .

Kozloff, E. N. 1974. Keys to the garine Invertebrates of
Puget Sound, the San Juan Archipelagosand Adjacent Regions..
University dﬁiWashlngton Press, Seattle. 266 pp.
y%? ) . .
Madlener, J. C.~%977. The Seavegetable Book. Clarkson N.
Potter, Inc., New York. . 288 pp. $6.95 (recipes:!).

. .

McClane, A, J. 1978. Field Guide to Saltwater Fishes of North
America. Holt, Rinehart and Winston, New York. 283 pp.

Murie, Qlaus J. ,1975.%4 Field Guide to Animal Tracks.
Moughton Miffin Co., Boston. 375 pp. $6.95.

Murray, C. and D. Somerton. 1976. Field Guide to the Fish
of Pugqt Sound and the Northwest Cogst (printed on water-
proof paper). University of Washington Press, Seattle.
70 pp, $5.95. “

Rice, T. 1973. Marine Shells of the Pacsfic Coast. ERCO,

- Inc., Tacoma, Washington. 102 pp. $2.95.

Roﬁbins, C. 8., B. Bruun, and M. S. Zim. 1966. Birdg of -
North America. Golden Press, New ®Work. 340 pp. $4.95.

-Smith, L. 8. 1976. ‘'Living SkoreEKdT the Pacific Horthuest.

Pacific Search Press, Seattle. 149 pp. $9.95.

»

Viereck, L. A. 1974. Guide to Alaska Trees. United States
Forest Service, Washington, D. C. 98 pp. $1.35.




Waaland, J. RN 1977. Common Seaweeds of the Pacific Cdast.
Pacific Search Press, Seattle, Washington. 120 pp. $5.95.

Marine Mammals ‘e

Graves, J. A. 19773 What ie ‘g California Sea Otter? Boxwood
Press, Pacif%z:Grove, California. 30 pp. $3.50.

McDearmon. 1974. fThe Walrus - Giant of the Arctic Ice.
bodd, Mead, and Co., New York. 45 PpP. $4.25.

Proctor, S. J. 1975. Whales - Their Story. Vancouver public
Aquarium Association Newsletter vol. XIX no. 4, July/
August 1975. Vancouver, British Columbia, Canada.. 14 PP .

Slijper, E. J. 1976. Whales & Dothins.f The University of
Michigan .Press. 170 pp. ’

Gloucester Press, New York. 31 PP. §].95. e
/ -
L 4 & R ’ . ‘--.-

™

ﬁfOHehOUSQ, B. 197s. Closer Look at Whales and Dolphins. g

) Fish -
¥ o, . ’ .
. 1y Burton, Dr. M. 1972. ZThe Life off Fishes. Golden Press, New
.o York. ,§l pp. $2.95. , < - AN

~

- -

Childerhose, R. J. and M. Trim. 1979. Pacifie Salmon.
University of Washington Press, Seattle. 158 pp. $24.95. - »

LY

DeCarli, F. 1978. The World of Fish. Abbeville Press, New
York. 256 pp. §6.95. )

Hart, J. L.  1973. Pacific Fishes of Canada. Fisheries
Research Board of Canada, Ottowa. 740 pPP. $14.40.

Birds

" Bradbury, W. 1976. Birds of Sea, Shore, and Stream. Time
' ~ Life Films, Inc. 128 PR. $8.95. .

. Ecology ' )

.Adams, R. 1978. JNature Day and Night. Viking Press. New
York- 107 Pp. $10-00- » .
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British Muséum o@rNatunil Hlstori. 1978. Nature at Work.
British Museum, London. 84 pp. $4.95.

*

- / - ' -
Carefooty, T. 1977.\ Pacific Seashores. University of .
Was lngton Preg Seattle. 208 pp. $l4 80.. -
g g ' '
. ' S0 .
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Activities . -

Cornebl’, J. B.. 1979.\ Sharing Nature With Children.
Ananda Publicatibns. 142 pp. '54.95. -
, -
Curriculum Research and Development Group - Unlver91ty of
v Hawaii. 1976s. Heef and Shore - Hawaii Nature Study
I} Program for Elementary School Children, Teachers' N
‘Guide. University of Hawaii, Honolulu. 265 PP.
. Lien, V. 1979. Investzgatzng the Murzne Environment and
Itg Resoupgees. Sea Grant College Publications, Texas

4

- A and'M Universit¥%, College statlon, Texas 17843. - -
439 pp. $8. 00 o e
[} » . !"‘
. Mauidin:\L. and D. Frankenberg. 78. WNorth Carolina ‘

Marine Education Manual (4 volumes). UNC Sea Gran
Publication UNC~56-~78-14~A, North Carolina State
Univesity, Raleigh, North Carolina 27607.

. - i
N /

Qceanography

Bascom, W. 1964, Waves and Beaches: the Dynamics of the
« Ocean Surface. Doubleday’and Company, Inc., Garden
City, New York. ,267 pp. FZ .50.

’ -

Bcientific American. 1969. The Ocean. W. H. Freeman and

Company. 140 pp. §3.25. " .
1 } \'1- —'m“
Issues ~
Ball, J. L. Jr., T. Frady, and R. S. Lee (eds). 1977.
{ Readingse jFrom Alaska Seas and Coasts. Alaska Sea Grant s

Program, Fairbanks. 252 pp. '

Browni g, R. J. 1974. Figheries Qf\tﬁe North Paciftic:.

tor Species, Gear, and Processeg. Alaska Northwest .
Publlsglng Company-. ~Anchprage. 408 pp. $24.95. .
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Drucke;, P. 1963. cubtures of the North Pacific Coast.
and

C ler Publishing Companyi\ijranton, Pennsylvania
243 pp. * :

Figfor, B. and G. 1978. Salmon Fishing (one of a
children's series of people at work ih Alagka). George
Figdor, Haines, Alaska. 48 pp.. $7.95.

Kramer, Ly S., V. C.' Clark, and G. J. Cannelos. 1978.
Planning for Offshore 0il Development: Gudf of Alaska
0CS Handbook. Alaska Depaftment &f Community and

- Regional Affairs, Division of Community Planning,
Junean. 257 pp'

-3

Miscellaneous and _Genéral References

NAlaska Dept. of fish, and Game. Wildlife Notebook Series.

< {fish species  and cpabs) Juneau.

Angélf H. 1976. Life in the Oceans. bathay Books, |
London. 125 pp. $6.66.
Angel, T, and Hay™ms. 1977. Animals of,the Oceans. Two
' eentlnenis Publishing Group, New York. 15 pp. $10.95.
L WS nifg“‘,\'
Berrill, N. J. 1966. The Life of the Ocean. “McGraw-Hill
.Book Company, New York. 232 pp: $7.50.
Calvinys J. and E. Ricketts. 1968. Between Pacifi% Tides.
Fourth Edition. Stanford University Press, California.
614 pp. §12.50 . . N
. ‘ A\
Flora,® C. J. and_E. Fairbanks, M.D. 1977. The Sound and
the Sea! A Guide to Northwestern Neritic‘fnvertebrate
Zocology. Washington State Dept. of Pranting, Olympia.
474 pp. $8.50. . :

v
4

Johnson, M. E.-and H. J. Snook. 1927. &gﬁshorecAnimaZg
of the Pactfic Coast. McGraw-Hill, New York. 523 pp.

Tyler, J. 1976. The Children’s Book'of’the Seas. Usborne
Pub. Ltd., London. 32 pp. $2.95. '

United States Forest Service. Beach GAmping and othe
informative publications. Juneau. -

University of Alaska. Alaska Sea,Grant Program. Alaska
Tidelines, a Sea Grant Publication for Alaska Schools.
Fairbanks. -
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Plus ++% check with agencré?“tn your area, aguaculture asso-
- ciations, the U. S..Coast Guard, local corporaplons to

) see wha£ publigation$ they may 'have available. ‘ Py
. N . \
¥ R | : N .
A o ~ OQTHER LEARNING'AIDS e -
. 7 . . . ) A
. . ~
. oL 1.5 @, i‘ '
' The Alaska State Museum %ias multaz-media learning kits available ,

. for use by Alaskafl scho¥®ls, 1nc1udlng a Salmon %ki1t. Priority use
+ is given to bush;&chools. Write: Alaska State Museum, Pouch,FM,

Juneau;faraska 949811.
. . . &

-
-
-
T

Your school can order films through the Alaska State Falm Library.
- Their marine science/oceadnography listings are tdo numerous”to
mention, but some topics that are dealt with include: marire
"3 1nvertebmates, ocean currents, the beach, whales, life cycle of
the salmon, mollusks, tide pool life, marine science careers,
sea birds, octopus, the ocean as a food source, fishing tech-
niques, the ecology of the ocean, and igacoast cultures.
1 : ) *
The Smithsonian Instltdtlon is currently field testing a binder
of estuary study activities ($9.68). Activities include:
Beachcombing, Mapping, Barnaclea, Build A Trap, Fish Adaptatlons,
: Flsh, Marsh Muck,- Crabs, Water in Motion, Mengnce 01l Slick,
0il ill Cleanup, and Estuary 3-D Board. Fot more 1nforma€10n

+

wri
, : SEA (Smithggnian Estuarine Activities) .
Chpsapeake Way Center For Env1ronmentaL{§tud1es
Smithsonian Institution - . "
"o & p. 0. Box 28 , |
. Edgewater, Maryland 21037 - w \

v . ’\/,
Josters on beaéh safety and pamphlets on tides, whales, trabs,rand
- other marine topfcs are available fromathe Oregon Stateé Uﬁlver51ty

Sea Grant Marine Advisory Program. For a catalog and price list
ﬁﬂanf &%e free) write: - . ’

¥ Exten51on Communlcatlon—Marrne Advisory Proﬁrﬁn
. Oregon State University AdS 422

-

- Co;yg}lis, OR,, 97331
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) ALASKA SEA -EVALUA’I‘ION I-'ORM )
camputer oode numbers
e (1-4)
1. Town or village - - (5)

level (6=7)
3. Nﬁ\‘ of students involved (8-10)
You may need to review your Alaska Sea Week materials to answer these questaons. —
4. How many classroom (mdoor) activi and worksheets did you use from each book?
Book (Grade level) Nufber of activities - T
: < g
. Discovery (K) s (11-12)
~ Sea Anirals (1) . ‘ *(13-14)
Shells (2) (15-16)
Glacial & Intertidal Ecology(3) (17-18)
Birds (4) (19-~20)
Fash (5) _ (21-22)
Man's Influgpce on the Sea (6) (23-24)

5. What 1s the total nunber of field (outddor) actaivities used from the. 7 books? _ (25-26)

6. How many periods (1 hr. each) d1d your dlass spend on the Sea Week Program? _ (27-29)
Please check the appropriate box to the right of each questlon
@ . no ded.
- | deC_lgggly y%/r; fnion| ™ ro oty .
#. Were the Alaska Sea-Week materials - |
relevant to'your curriculun? - . (1) (2 (3) (4 (53] (39)

8. Did the Sea Week mate.nals motivate studen ,
impfove their math, reading, & writing skll\ls° (1) (2 (3) (4 (5)} (31)

|
9. Did the Sea Week materials upgrade your -

science p;:ogram" . ‘» (1Y, (2] (3) (4 (5}] (32)
10. bid students enjoy the Sea Week activities? | 11) (2 (3) (4] (5)] (33)

11. pid studentd develop a greatger ‘awareness,
. apprec:1at10n, and respect for the sea?

“ () (2] (3) (4 - (5)] (34)

[12. pid stud’eﬁts deevelovp decision-making skllls \J" .
necessary for r%olutlon of marine issues? E (1) (2] (3 (4 (51 (35)
d3. Was the natem.ai appropriate for your 1, ’ )

- students'’ grade level?, ‘L L (1) (2} " (3 (4] (5}] (36)
14. Was the teacher background seltion adequate? || (1 (2 (3| (al ) (37)
25. Wére the teacher instructions helpful &

conplete (1) (2] (3) (4) (5)] (38)

16. We;e parents\ and other ocmmm\.;y rrenbers
imvolved in your Sea Week?

17, Were parents favorapbly mpreasTd with the -

a2 ol @l ] 3

"Sea Weeks Program?. 3 (1" (2 (3) {4) (5)] ¢40)
118. ‘Did Sea Week help improve the relatlonslup ) / 1 . :
. ‘of the school to the communi ty? ’ (1) {2) (3) (4) (5)] (41)
| Q *
léte your overall feel.mgs about the Sea Week MATERIALS on a scale of 1 to S (42)
20. Rate your overall feelings about the Sea Week. PROGRAM,on éis%%% o?s;llc;‘c?: 5. {43)
oy 3 ) (OvER, m?mss)
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21, How many teachers are in your school? / '
How many are using Sea Week materials? - . (44-4

22 Do you plan to introduce the Sea Week materials tQ other teachers? yes__ (1)
o (2 (46}

23. Do you plan to use the Sea Week rnatenals again? yes () mo {2) (47)
24. Would you be interested in attending a marine education/Sea Week workshop?
. yes (1) no (2) (48)
1f so0, list your name and school address: ’
Name  ~ ,
Address 3 —
25. What other ocxrments do you have? Are there any speclfic improvements jou would
suggest?
L4 .
» . -
Y ,
's
# . L}
o
, " + b8 -
< -

v ‘ N w
Please return this gompleted fomm to Jii Thaybr,Belle Mickelson, Alaska Sea Grant Progra
University of Alaska, Fairbanks, Alaska 99701.
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