RIU-E-72-004 C3

LOAN COPY OHLY

b Produced for the
BEhode Island Coaatal Resources
\\Mnna gement Council s,

o Activity Guizs
Coastal Swraresess

Sara s, Callaghan

by the -
Coastal Hesources Center :
University of Rhode Istand

Marine Bulletin Number 213




CRMC

Rhode Island
Coastal Resources Management Canneil

Unis aclicwey hook was prepared g5 part of the [Rhode [zland
Ceqz il Rascenrees Managemens Counel's public eduraticn prio-
gram The Cianeilo i existence since 1971, has 8 mandate to pre-
serie. preleel, leveiup, and where possibie, rearnze the ocantal
sescaatees o he stale [ok chia and succeeding generalions
shrowgh commehensive and coordinated long rabge planong
and management. The Cinzngyl han broad powers 1o regulate
activitis thar affect its management plun and the coastal
ERVITONIENE.

Frourt Whare The Water f5: A Cogstal Awareness Aeteity
Hank was woiten o oo ¥oungsters about the 'mportancs
wnd wae of nur coantal resaurces. [t may be emploved in & variety
of ways to promote diacussion ghd an Awareness of the coasal
envronment. Space m provaded for the child to wrice his own
siary about cuch piciure. The last two pages of the activity book
ranlain clic-out sentences that may be pasted helow thewr corre-
sponding puotures. b che classroom. Down Where The Woter fa
may be used with the Teacher's Artiiny Giuide to Coasral Aware-
nesy 0 complement exsting manne-relatsd units, oF 23 & new
actinity-oriented umat in taelE

Additional comes of Dowa Where The Wider T2 4 Coastal
Awarenrss Actimdy Book and the Teacher's Activity Gurde o
Chastal Awerreness may be obtained from the Hhode lsiand
Coastal Resources Mansgement Council, 83 Park Street,
Frovidenoe, BRI O3, Tel. 4401 p2T7-2478.
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Administration, under the proviziens of the Cosstal fane Man.
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Grant Administration program adminstered as part of Federal
Regional Council grant FRC-1G A-01-07.
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Rhode [sland 5 a state with %19 mlles of beautiful share-
line. &ince Colonial times, BRhode Islanders hawve been finding
wWays Lo ute the coase. They have drawn on the coast and its
watar for power, transport, industry, food, homesites, waste
disposal, and pleasure. Owver the past decade, ir has become
clear that our cecastal respurces arg not Timitless. Through
wise coastal management we are Finding ways to direct Che use
and development of our coast to best beneflt the overall irg-
erests of the state and the people.

To date, there has been a lack of elemertary resdurce
materials available Eo Rhode Isiand tesachers fo assist chem in
introduc|ng the comcept of coattal management into the early
alementary currlculem. In an effort to make vaung Rhode Islanders
more aware of the |mporcance and the wide variety of uses of our
coase, Pown Whene The Fater Ta: A Coasdal Awaneezas Actisify Bock
was Wwritken., 1in the clatsroom, Down Where The Wafer Is may be
used with this Teachea's Activify Guide Lo Coasdaf Awdrdness Lo
como lement existing marine-related units, or as a new activ|ty-
of lented unit inm itself.



The Teachen's Andfovidy Gide fo Comdfaf Acklhznadd is inter-
disciplinary ‘n natuvre. Traditiomally, the study of marine
subJects has revelved around the study of the narine sciences.
Besides marine sciences, howewver, the Teacher's Guide alsc
emphasizes other marine-related subjects such az marlng arc,
geagraphy, language, history, literature, and mathematics.

THE FORKWAT OF THE TEACHER'S GUIDE

The Tedenas's Asiduidy Guide fo Coaafal Aurrinesd is divided
inte the following three sectiens:

I. FWhode Tafand's Cocsit
TI. Comeiof Xpsowncea
[T1. Usipg Gy Coast

Section | on Rhode Tafand's Crasd {corresponding to nages I
and 3 inm Touwn Bhane The Water 12} is made up of exercises designed to
introduoce en stodents the 1dea that RRode 1sland is truly the
"Jcean State." The geography, the physlcal make=up oF the shoreline,
and the concept of coaste] management are emphasized.

Staction |t on Cogddaf Besouwnoed [corresponding to Rotivity Book
pages 4-10) contains activitles and emplanations deslgned o make
voungsters more awgre of the importance of the natural resourees
along cur coast. The birds, beachgrass, the fish and other plants
and snimals in or near the ocean, and the barrier beaches and dunes,
the racky cliffs, coastal ponds, salt marshes, and tidal greeks are
all diceucsed,

Section |1 on Using Our Coasd (corresponding to pages T1-1% in
the Actlvity Book} gives examples of the wide variety af ways in which
we ute gur coastal resources, and tuqgests relaced «lass activities.
The use of gur coast for food, recreation, energy, transpartaticn, and
as 3 locatlon for buildings i3 described.

SUGLESTED USE OF THE TEACHER'S GUITDE AMD ACTIVITY BOOK

The Teacher's Guide follows the Activity Book page by page, with
gqlossanies, dodivity {deas, resources, places o widif, and eoles
identified whare telawvant.

The definitians in the gfossamnics are simply written so that the
tescher may transfer a comceptual understanding of the ideas to the stu-
dert. The wocabulary words in cach glessary relate to the individual
drawings and the sentances describlng them at the back of che Actiwity
Boglke



The gctiviiy idems presented on each page are rulti-disciplInary
in nature. |n parentheses after sach activity is the area in the
cerriculum where the activity may be Inserted. There are fouyr
general subject areas:

Language Arts Social Studies
Feading Map studies
Vocabulary Commun ity studles
Spelling History

Creative writling Geagraphy

Commun lcat ian

Scignce and Math Art and Mus|e

Scianca Crawing

Heasuring Fainting

Math Manipulation
tinging

The teAcutcps fnclude bogks Ffor both the teacher and student, as
wall as articles, magazines, and other materfals rebevant to the
particular coastal resource or yse of the coast being studied.

For more details about the gpfaces #o visit and othar field erip
Sites suitable for slamentary children, comsult che Environmental
Education Field Guide 1ltted under Gragnad Redensnced -

Each picture ip the Activlty Book is designed to promekte derailed
discussion of peaple, places, and thlmgs relating to the coast. Space
is provided at the bottem of the page for the child o write his Qwn
Ftory about the picture. The last two pages of the Activity Baok contair
cut-gul sentences that mdy be pasted belpw their corresponding picturas.
Some teachers may wish to remove these last two pages from the Acriwicy
Bock so that the story will not [mit Imaglnative discusslon of the
pictures by the students. The interest and enthusiasm expressed by the
teacher, as we!l as the student, will dictate the deptn to which cach
page of the Activity Boak [5 explored.

The Teacher's dofdvity Guide Fo Comstad Apwaremszis shouid be con-
Sidared an outlne for use with Doww Mhone The wafen [a: Coadfaf
At aess Activity Bock |n cthe ¢lassroom., The iocose-leaf, punched
format of the Teachar's Gulde provides an argamized outline for study
of owr ceasztal envirgnment, upen which the teacher may bulld a gorplate
resour¢e flie to suit particular currlcular neads. As It may not be
postible to reprint Jown Vhete The Mador Id ance exlselng supnlles
are 2xhauited, please keep one clean copy aside for your future
duplication needs,



GENERAL REFERENCES

. The following resources are “desclfied by ‘etier as they are
referred *o In the fext:

(Al ECOSYSETEMS AND RESOURCES OF THE SASSACHLSETTS LIAST
wricten by Carl Cariggzi, Kathryp King, and Wil1lam F. Wewbald, Jr.
IT'ustrated by William F. ¥Ncwbold, Jr. Institute for HWan and
Ervironment asd HassachJlsetts Coastal Zane Management Program,
1973,

Available ¥-opm Executive Dffice of Enviranmental Affairs,
130 Coamaridge Street, dostorn, WA Q220%,

(B)  EWVIRQWMEWTAL ERUCATICN FIELD GUFDE TO RHQDE |SLAND
Wricten by William Croasdale, Edward Hi1l, and Cordon Felnee.
Marine 3ulleeln Mumber 22, Uriwvers|ty of Rhode 15land, 1976

Available from Uriverslty of Shode [sland, Marliae Advisory
Seryice, Hirragansett Bay Campus, Marragansett, RP 12882,

fC] QUTCOOR BIOLOGYCAL FHSTRUCTIONMAL STRATEGIES f{C0BIS)
Gutdoar Biclegical Instructional Strategies offer both inde-
pendent and seguential activities t¢ promafe the upderstanding
of veclogical relationshlps by youngsters. Each QBIS falio can
provide am enjovable and interesting outdoor activity. Yoo may
elERer select Individval activity follos for incluslaon in your
existing environmental program or a group of foligs to provide
3 comprebens jve edperlence $a outdoor bialogy. Flexibllicy and
adaptaaility in selaction and use of arcivitlies are major as-
pects of the deslfgm of QBIS macerlals.

“B1% Trial Editlon | {58.50 + 51.20 postage)

Adaptation--Fredator/Prey [(B11 habitats]

Arninal Movement in Water [Al: aquatle habitats)
Animals in a Grasslamd [Lawns, meadows, and fields)
dtrenclion! (A1l habltats)

Bean Bugs fA11 terrestrlal mabitatsl

Great $treamboat Race (Screans}

Habkitat Sun Prints {A11 hakhitats]

Habitats of the Pond (Ponds and lakes)

How Many Organisms Live Here? (Ponds and lakes]
Invent a Plamt (AT %abltats)

Inwent an Animal [(A11 habitars)

Mapping a 3tudy Sice (A11 hahitats)

Muisture Makers (A1]1 terrectrial hahitats)

Hatural Fecycling im Soil .a'' rarrestrial habitats)
Hatural Secvc'ing in Watcr 7410 squatic habizats)
Qut of Cart=oi {Lawn]



{0)

(E)

Plamt Hunt {411 terrestrial habltaes)

Flants Aroynd a Building (Buildlng sites)

fterd Disparsal [A11 habfrats)

Sticklers (ATl terrestrial hablracs)

Terrestrial Hi=La Hunt [A1d1 tarrestriaf habitats)
Water Holes to MInl=Pand (A1 habicats)

What Lives Hare!  [AlT aquatlc habTtats)

Who Goes There? (A1l terrestrial habitats)

GEIS Trial Editign 11 [5%.50 + 1.20 postage)

A Better Fly Trap {Terrescrial habivars)

Arnimal Anci=Fresze {€old terrestrial habitats)
Animal Diversity (Terrestrial habltats}
Artractlve Fish (Freshwater habitats)

Beach Zonation {Marina habTtacs)

Blrdferder (Terrestrial habltats]

Crawdad Lrab {Marine or freshwater habitars)
Flocking ta Food [Marsh or freshwater habitats)
Food Chakn Game (Lawn or fleld habfrats}

faming in the Dutdoors [Terrestrial habltats)
Hopper [1rcus [(Beach or fiald habltars)

Lichen Looking (Terrestrial habftats}

Litter Crictars (Woodltand habitacs)

Hetric Capers {Anywhere)

QBIE Bil Spill [Marine or freshwaker habltats])
Flant Patterns [Terrestrlal hablteats)

fock Pioneers fRocky beach habitats)

Roots and Shoots {Terrestrial habitats)

Seas in Hotion {Sandy beach habltats)

Sensary Hi=Lo Hunt [Terrestrfal hablitats}

Sound OFF [Lawn or Fisld RabTtats)

The Old White Sheet Trick (Terrestrial habikats, at night)
Too Many Mosauitos [Freshwater pond hablirats)
Water Breathers [Maripne or freshwater habltats]

Trial Editlen Sets (2% activity follos per set] are available
from DISCOVERY CORMER--0BIS, Lawrence Hall of Science, Unfwar-
slty of Catffornia, Berkeley, CA 54720, {Plezte make check o
money order payable to Regenks of the University of Califarnia.}

RHODE I5LANDTS COASTAL NATURAL AREAS: PRIGDRITIES FOR #RD-
TECTIGON AND MAMAGEMENT
Written by George L. 5eavey. Marine Technical Report Humber 43,
Unlwversity of Rhgde lsland, Coastal Resources Center, 1975, {%2.00)

fvailable from University of Rhode 1sland, Harine Advisory Service,
Marragantett HBay Campus, Marragansett, RI 0ZBB2. [Pleaste make
check or money order payahle tao Universlty of Rhode |sland.)

THE WORLD OF WATER: AN INTERDISLIPLINARY ACTIVITY GUIDE
Written by Futh Boragqine. d.a.k. Poblishers, Buffaloc, WY, 1977.
(Farthcom|ng)




MAGAZTMES RELATING TQ THE MARINE ENYIRONMENT

The following 11st of magazines are ones that are written

for the nor-technical persan.

They will suppiy an excellant

resource file for furture classroom study,

AUDUBOH HAGAZ | HE

Hembership Department
950 Third Avenyae

Mew York, HY 10022
813,00 (Bi-monthly)

[HFORMAT 10N

New England Marine Advisory %erv,
Univers[ty of Rhode tsktand
Marragansett Bay Campus
Harragansert, A1 0288%

52.00 one time charge [Bi-monthly)

JOURMAL QF MARIME EDUCATIDN

The Ae=gir Corparatian
P.0. Box %085

Hewport Beach, CA 92663
12,00 (Quarterly)

HARITIHMES

Graduarte School of Qreanography
University of Rhode |sland
Narragansett Bay Campus
Marragansett, RF 02582

Free [Quartarly]

HAT | ONAL GEDGRAPHIC MAGAT|NE

Natlonal Cecgraphic Socimty
17th £ M Streets, NW
Washingtan, DL 200316
810.09 [(Monthtby)

HATURAL HESTORY MAGAZIHE

The Am. Museum of Matural Hicstory
central Park West at 79th St,

New Yark, HY 104254

$10,00 fmonthlyfdct-Hay,
Bi=-monthlyfdun-Sep)

DCEANS MAGAZINE

dceans HMagazine
P.0. Box &5
Uxbrigge, %4 0Q|5E9
$12.98 {Bi-ronthly]

OCEANMUS MAGALINE

Woods Hole Oceanggraphlc
Instrtution

Woods Hole, HA 02543

SB.00 {Quarrerly]

SEA FROMTIERS & SEA SELRETS

International Deeam, Foundatior
1979 Rickenbackar Causeway
Virginia Key, Hiami, FL 331L9
S15.00 (Bi-manthly]

5KIN DIYER

tkin Diver

P.0. Box 3295

los Angeles, CA 50025
$9.00 [Honghly)

SHITHIOMI AN MALAT INE

amlthsonlan Associates
0 Jefferson Drive
Washimaton, DL 20560
510,00 {Honthly)

UNOBERWATER HATURALIST

Amerlcan Littoral Saclery

Sandy Hook, Highfamds, HJ 07732
37.5045tudent, 510.00/ Individyal,
$12.50/Family & Library {duarterly!

(List compiled by Prentice K. Stout, University of Rhode Island,
Sea Grant Marine Rdvisory Service, Septerher, 1976

&



I11. MARIHE AQUARIA

Afrer much consideratian, you may fesl it appropriate to have a
marine agquariuwn in your shassroom, Consult the Followipg resources:

OCEAR [H ¥OUR CLQEEEUGH
Written by Barbara 5. Warers. Cape Cod Extension Service, Railroad
Avenue, Barnstable, MA 02630. [4).253)

Part | Introduction
Part Il Secting=Ug
Part 111 Aetiwikies

Fart IV Beachcombing
Fart ¥ Bibllagraphy

(For the elementary tedcher who is ready to try an exclting adventure
into the wortd of marbne 1ife in the classroom.)

THE AQUARELM
Written %y Carol Bower. Children's Museum of Hartford, 950 Troot
Brook Driva, wWest Hartford, CT 0Q6&119. [33.00)

I'¥. RHODE |SLAND HARIME EDUCATORS (RIME]

Fhade lsland Marlne Educators [(RI1ME)] i5 & group of teachers,
students, and interested people who are dedicated to the concept that
the oceans can amd should be studied not only in the ¢lassrasm, but
anywhere, and at any time, Seeking & marine literate society in
Rhode |sland, AIME rembers sre Tnterested im learning more aboul
the marine sslamces, as wel] as marine geagraphy, 4arc, language,
drama, histery, !iteraturs, and 1aw. To share ideas, RIME publishes
a newslatter to kmep | ts members informed of workshops, meetings, and
new curriculum materials. HRIME meambers Rold 8 variety of beach waiks,
curriculem axchange meetings, lectures on topics such as salmon res-=
toratlon, law of the sea, and seaweed coblecting, along wikh workshops
an labaratary mathods and marine aguaria in the classroom.  Hemparship
in RIME is %4 .00 per school year, helping to offset the cost of the
newsletter, lecturers, and publlcat|ons.

For more information abour RIME and other marine educallon
programs in Rhode bsland, contact Prentice K. Stout, Parine Education
Speciallst, Marine Advisary Ssrvice, University of Rhode |slamd,
Marragansact Bay Campus, Narragansect, RI 02882, (481 792-6211



I. RHODE ISLAND'S COAST

Bhode Island 15 a state with 4189 miles of beautiful shoreline,

L N NN N N EN NN NN N CEN NN CHN R N N R T R RN R -————

glossary:

spY A wide inlet of the sea, indenting the sheresline,

|5LAND A body of land surtounded by water; reiatively smaller than
a cantlnent.

MARIKE Perralning to a saa or the ocedn.

OCEAR The entlre body of salt water {Seawater] that covers more
than 71 percent of the earth's surface,

RIVER & natural stream of water of falely large size flowlng In 3
daeflinite course from am area af higher elevation to lower
elevation, [The term "river'' is used cotloguially and
incorrecely to deflne narrow tidal inlets such as the
Marrow Rlver and other inlets of the sea such as the
Sakannet River,]

SALIMITY The measure of the guanrity of dissplved salets |m seawater.

SEAWATER The water of the gceczn which is distinquished from fresk
water by itz aopreciable salinmity.

SEUGELINE ThHe area where the lapd amd =ea naet,

- — el



SOUND A long passage of water forming a channel betwsen the main-
tand and an |s31and or conpecting two larqer bodles of water
sych as a bay and an ocean.

activity ideas:

@Examine the map shown below [and on page 2 of the Actlvity Bosk):




15 LANDS G800 ES OF WATER

& DUTCH 1 MARRAGANSETT BaY
B PATIENCE la WEET PASSAGE
L PRUDENLCE b EAST PASSAGE
b CAMANICUT 2 BLOCE F5LAND S0UMD
E AQUIGHECK 1 RHOODE |SLAND SQUND
F  HOG L HOUMT HORE BAY
G HOPE % GREEWWICH BAY
H BLOCK & PROVIDEMCE RIVER

7 GAKONHET RIVER

*Llocate tha |slands in Narragansete Bay (map studles)

*locate the bodles of warer Found along the Rhode Esland
shore [map studies)

*Dlseuas the differences between the various bodims of

water, i{.e, sound, bay, river [vocabulary)

*Dlgcuss the histary of the ARhode 1sland state seal [history)

*Degign your own word game$ uting the names of the Eislands
and beodies of water found In and around Rhode |sland
(spetllng, vocabulary)

@ Locate your clty or town on a map. A copy of the Crudsdng Guide
Ao Hiarorede Bhode lafand (see t2sounces) would be of assistance
in ditcussing some of the historical aspects of Rhode fsland's
coastal towns during Revolutlonary timas (history, community

studles, geography).

@ Construct a large contoyr or topographlcal mam of Narragamsett
Bay of chicken wire or styrofoam and papier mache, Use this
1arge map to dlscuss the coastal resources and uses gf the coast
as they are described in the Actlvity Book. Faint wooden or
grassy areas, ¢ities and towns, rocky shores, beaches, and water
d1fferent colors (map studles, gesgraphy, paintino. manlpulation).

resources:

1 CHARTS=--MAT (WAL OCEAM SURYEY

For the use of marinars navigating area waters {$3.15 ea.]

Chart Mo. 13223 - Narragensett Bay - Hew Harbor, East Fassage,
Conanlcut lsland [Jamestown} and West Passage

Chare Mo. 3228 - Horsenmeck Beach, Weseport Rlvar [cast & west]

Chare Ho. 13219 - Point Judith Pond, Wakef[eld area

Chart Ho. F3217 ~ Block Fsland

Chare Me. 13215 - Block Island Sound

Chart Mo, 13214 - Upper Narragansett Bay [Providence Rlvar and
Marragantett Hay)

1
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Chart Mo
Chart Ho.
Chart Mo.
Chart MNo.

13225
13221
13214
11218

Providence Harbor

Fisher's |3land Sound

and |lower Harraganzett Bay

Chart Mo.

132495

- Block |sland Scund and approaches

2 CRLISING GUIDE TO HISTQRIC AHAGDE [SLAND

Cruising
- Guide To
¥ Historic
s Rhode Island

A guile tn 1he buslaoe sites of coasral Bhode
tnland fas been prepared by che Lnivemaby of
Rhede Lalamd s MManne Advisony Sendce.

Abowt the size of @ state road map, the Cross-
ing Cuide shows the location af sach pand of
nteresland 2ives a beef descoption of s histar-
ical significence. Hagkground infkirmabwawn the
Colonial peagd (e 1600-77H] and shetches of
notable people and places up thriugh the Re-
vulutwnary peaod accompany the site descrip-
tioms

The purpose of the Cruising Luide is toenable
sightseers fravebng enhec by boat or by car to
ewplore Lhose of the state’s histoncal attractinng
that e weithi eacy reach of the coastline 1t is
alsu the wnly public map of the state that indi-
cates the location of shellfish beds, The Cewsng
Ciuide s deggned 1o be used. by bontowners. in
conjungtien with navigational chars and cruis-
g guides. Om the back of the Guede v a color
repraduction of 4 map of MNarragansett Bay
drawn by captographer Charles Blashowstz in
1777, The wap 15 suitable for framing

The Cruwising Cwide may be ordeeed by mail-
arug s check T $1.007 e pryable fo Hee “Uier.
by of Fhode Istand™i 1o URI Manne Adwvisory
Serdce, Publications Lnid. Marragansett Bay
Campus. arragansed®, B 1 Q2382

A ..

Sl et

ity ar Tawn _

Siabe E||_'|

Lhaanbty — Amaunt enclowed &

Marragansett HBay, Mt. Hope Bay, Sakonret Riwvar

Faint Judith, Martha's Vinevard, Buzzards Bay




The shoreline 15 where the land and sea meet.
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ESTUARIES

The estuary marks the convergence of fresh water Fron streams and
rivers with the ocean's sale water. Estuaries are found alt along the
Fhode Island coast where fliwing fresh water masts and mizes with sale
water. HRiver mouths are usually whare estuaries form. They may wa-y
greatly in size from tha smafl Marrow River in Marragansett to the
largar Warren then Providence Rivers to ane of the largest estuaries
in Mew Eagland, Marragansett Hay itsaelf.

Estuarles support & significant amount and wvariety of bioloagical
Froduction.  They often contaln hakltats which are vwital environments
for most of the stawe's bhiological resources. Because of their pro-
duct|ve waters, sheltered anchorages, and navigational ascess,
estukariet have been centers of much of the coastal sacial and economic
growth. Hore tham anywhers else op the coast, comolex systems of
nalural resources amnd humdn use have been created, Only with careful
planning can these man-matyre systems be compatlble. We must become
awarg of ways to protect and preserve both the prodoctivity of our
esturaries and the gquality of life for Rhode lslanders that khey
support.

Along the shaltlows asgd shores of the rivers and streams, sus-
vendad material cartied dowrstr=am in [Re estuarine system begins
o settle outb, often creating larz= shoals that provide a base far
the formation of habitats like salt warshes and tidal Flat communities.

12



The presence of large amounts of detritis and mineral nutrients
provides a rich base for the productivity of mallusks, crestaceans,
worms, and small Fish, resulting In an especially attractive food
source Tor many commercial aad spork flsh.

Estwarles are gcritlcal enviranments for many fFeeshwater and
saltwater species of fish and shellfish., Some permanently occuoy
the estuary and 2thers wse it as a habitat far part of their §ife
cycles, Amgng the resident fish are forage species that are impor-
tant in transferring food energy produced by the salt marshes, eel-
grass beds, rocky shores, and plankton to larger commerclal and
sport species. Some impgortant forage fish are Atlantlic silwersides,
stlcklebacks, pipefish, conners, mummichogs, and kI11ifish. Larger
fish which seasonally enter the Narragansatt Bay estuary fo feed
upon the forage fish include the bluefish, striped bass, cod,
Atlantic mackerel, and fluke.

Many fish specles require the estuary a% a spawhlng Qr nursery
habltat, Tnecluding about two-thirds of the important commerclal
speti=s, sSuch as the menhaden, rtautog, tomcod, stup, and winter
flounder. In addition, other important specles pass through the
estuary in the process of moving wpstream toward freshwater spawning
areas. These anadromous fish include thm Amerlcan shad, alewife,
and rainbow smelt. The young of these specles depend upan the
estuary as a source of food and as a nursery area as they drift down-
stream from the areas where they weare spawned to where they will
mature. Escuarine tTdal flats are partlicularly productive shellfish
habltats. Estuaries ars also one of the few coastal ecosystems that
have the salimity required by oysters.

Activities designed to make estuarfes mors syitable for water
transpart alter the normal shallow configuratien of the bobtom
through channel and harkor dredging. Dredging creates deep 2unes
whilch support little blological productivity, 1o additlon,
dredging actlvieles have released pallutants whlch were formerly
trapped In the bottom sheals and sediments and resuspended the
sedimant and poliuting materfals into the water.

Estuarfes are influsnced by cortain kinds of engineering works
upstredm, Dams, while providing Flood protection, also trap des-
irable derrital materials and prevent tham from moving downstream
Into the estuarine System. AL the same time, they influsnce the
strength &f rlver curremts in the estuary, whlch alters the relation-
ship between such factors as upstream saltwater penctration and the
aeffects of the Eldal bore.

Construction of navigatlon structures and bridges in estuarine
systems can change the circulatign pattern of fresh and salt water,
interfering with the process of mixlng and, in some cases, reducing
the effectlve estuarine area available to specles whlch are nromal,
temporary, or perman=nt residents. [adapted from A)
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glossary:

COAST The seashore or the land near it.

ESTUARY A cemi-enclosed coastal water body with an apen
connectlon to the sea where fresh warer from rivers
and streams dilutes the calt water nof the ocean.
Estuaries are character|zed by a disttinct population
of animals and plants,

TIBE The alternating rlse and fall of the surface of the
ocean and of bays and rivers connected o the ocean.
Tides are the result of gravitational forces between
the earth amd the sun and the wgon.

activity ideas:

.R:ferring te the map on page & af the Acrivity Book, introduce
the new word "estuary.'' Biscuss the character|stlcs that make
Marraganset: Hay a8 major ettuary on tha East Epask. (wocabulary,
map S tudles)

@ HOW TIDES WORK [E)

Explaining to a qroup of young children what the tldes are |5

nat nearly so difficult as answering the many '"'why'' questions

thar follow. Generally, |t |5 sufflclent far children o under-
stand that the moon makes the tides rilse by pulling on the side

af the earth that [5 Faclng che moon. The Following demanteration
serves as an introduction to the movement of the plansrs and to
improve the children's understanding of cthe tides., {science,
manlpulatlon)

-

quu.nﬁ fnrt orpat

e
[

1] The chidren 5it on the maskimg tape arbit. They pass a
redium 5[sed ball (the earth) from one to another, each chilld
turning it once on its axis. Each child moves the earth through
cne day (one revalution),
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2} Mow have one child carey a small ball fthe mwon) around each
chii'? wha has the "carth." Guestion the ehildren toward an under-~
starding that the moor Faces differsent areas an =arta at 4l Frerant
Cimes,

30 tf a large globe is available, a magnified demonstration af
the mowerent of the earth and rhe woon cam bBe made.

@ |HVESTIGATE THE MOTIONS OF THE SE& ()

Waves, currents, surf, tides, and winds zonstantly reshape
beaches. Sandy beaches particutarly are characterized by heawy
waye actianr ard rapidly shifting samd, Organisms Jre Scarce an
these surf-sweot beaches because of the |ack of statiorary objects
on whlek to anchor.  Howewer, hits and pieces of arganisms from
more hospitable efwironments often |itter these beaches, Where do
thete remnants of organisms core from and how go they reach your
actiwity site? This activity invites your participants to dlz-
cover if the motions of the sea could be responsiale For trans-
porting this arganiem debris. {science, manipulation, measuring)

Durlng this activity, wisit the shore and draw attention to
the bits and pieces of arganisms [shells, seaweed, feathers, c-ab
and Fish skeletons, etc.] that are scattered along the beach.
Ask your group bow these organism remnants might have reached your
activity site. Tell the participants they are going Eo investigate
the passibility that the motions of the sea carrled the organism
remnants ashote. The investigation involves tossing floating,
sinking, and neutrally bucyant {does nor sink or float) objects
into the watar off the beach and obeerving F= results,

(For complete detailfs, See ''Sens in Motian'', Q&15 Trlal Edition, Ser 1)

TresoOurces:
E5STUARIES
Written by Laurence Fringle, HMacMillan, 1977,

{Ar overview of estuaries; what they are, how thay are formed, and
thels Imoortance to the marime ecosystem==uoper elementary, )

WATCH THE TIDES

Written by David Breenhood, |1lustrated by Jame Castle, Boliday
House, Inc., 13&1.

(Graphic descriptions of b tides woers ood why we have rthem--
age 7-8, grades 2,354}

15



I1. COASTAL RESOURCES

—_— —_— L —— - .

Along our coast we find barrier beaches and dunes, rocky elifis, coastal ponds,
salt marshes, and tidal creeks. These are all coastal resources. The birds,
beach grass, fish, and other plants and animals that live in or near the ocean
Are resnources, boo.

COASTAL RESOURLCES

Tha beach pea, great blackback gull, and sand dune plctured
abowe are all coastal resources. Llke cor more well-known nato-
ral resources--the plants and amimals that 1lve [n and near the
fresh water environment of our lakes and rivers—-our natural
rescurces found near the ocean [coastal resources) are equally
impartant

glossary:

COASTAL MAMBGEMERT Includes Eirst the Inventory and analys(s
nf ceastal rescurces and then the formuola-
tion of palicies and regqulations which
Insure the wise management, utl1iratlion, and
development of coastal resgurces.

COASTAL RESOURCES Arnything of valua within the coastal region.
fi coastal resource can have monerary wvatue
[ail, ports, fish}, ecologlcal wvalue {plankton,
dunat, shorebirds)], cuitural walus Thisroric
areas}, aescherlc value (scenlc Bluffs, «legr
blue watar} recreational walue {marinas, beaches)
“2r any other kind of value.
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activity ideas:
@ OCEAN WORD GAME

Make a lTist of coastal resgurces and other words that are relared
te the marine envirorment. [vecabulary, spellling)

A anemgne, Atlantic, agquarium
& barrier beach, beach grass, beach pea, Bluefish, bay, boat,
breakwater, barnacle

L clam, cod, coral, crab, ¢eastal pond, c¥iff, cargo ship

D dune, dock, dalphln

E estuary, el grass

F flounder, fish, fin, fisherman, ftddler crab

G green ¢rab, great blee heron, gull, gill

H herring, horseshoe crab, harbor, hurrlcanes

I iceteryg, icthyologlsc

J jellwfich

¥ kelp

L lighthousa, Tobzter

KM marsh, mackerel, mussel, sarina

K nauwtical

g oyvster, actopus

P periwinkle, plankton, Paclfic, port

1 gquahog

R reef

5 shark, starfish, scallop, salt spray rose, snall, tmaweed,
choreline, sand, shlp

T tide, tldal pool, tautog, tuna, trawler, tanker

U urchin

V vmssml

W wave, walrus

A

¥ vache

£ zooplankton

@5 WIRD GAME

Make a 1ist of all marine-related words that begin wlth the lertar ''s''.
(vocabulary, spelling)

Sedwmad sallboat subarine

salt spray rase starkoard skin dive
shorelineg squid SCUBA

sea gul | school sunken treasure
srall ctarflsh sand

ceahorse shell sedimant
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surge salimlEy 38a

shark seal scales
sand strlped hass 5a Tmen
surf scallops skake
resources:

1 FAGOQ

Written by Holling Clancy Helling, Houghton-Miffiin, 1967.

iA classic for children ahout a hermit crab growming up, and ail
the creatures he meats in the sea--excellent §llustratlons.)

2 THE CRAZ FRAM TEETEHDA?
Written by John F, Waters, Frederick Warpe and Co,, 1970,

(A story about the horseshoe crab, the harmless but rmych feared
“"living fossil''--axcellant pastel Tl{ostratlions.)

3 THY FRIEND, DBADIAH
Written by Brincon Turkle, Ylking Press, Mew York, 196%.

(A story about a herring gull.)
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Beach grass grows along the beaches and helps to form sand dures. We can
help protect the dunes by walking on boardwalks or marked trails and not or
the beach grass.

—ETI BN E BT -

e —am ————

CORSTAL PONMD COMPLERES

Tan thousand years hawve passed s|nce the last continental gla-
cter coversad Rhode {sland with a thick sheer of fee. Since that
time the general contfour of cor coastline has changed consliderably.
Rising sea leve! and the continuing processes of wind and wave
arcsion have ¢ombined to modlfy many frreguiar, highly exposed and
less resistant portions of the shorgtine once covered by glacial
52ils. These materfals have since been deposited inm nmearby shel-
tered, shallow or less turbulent are3s. Hovhere i85 this orocess
mare evident tham along our southern coasy, whece 3n almost

contlnuous line of sandy beaches has been formed where once there
were none at all,

As these beaches were forming, small bays ur ~owes hecame
enclosed between them and the northern upland. Today these con-
Fined bays form a series of copastal ponds along Rhode 1sland's
south shaore. Each I3 surrcunded on three sldes by glaclal till
iand on the south by a more recent barricr beach. |f average
sed lewvel contlnues to rise at iks present rate of approximately
one foor per century, and matural processes contlnue to alternately
build up and ercde the barrier beaches, this entire coastline will
slowly migrate inland. The ponds, In farm, will become shallower
and smaller, W[thin a Few thousand vears, a short periocd af
geolegic time, some may even d1sappear 3% a resull of the same
natural processes from woich they began. By careful managem=nt,
man ¢an avold hastening the<e patural processes, We thould nat

competa, but instead leaarn o iiv: fn harmony with them.

Rhode Istand's coastal pond complerss consist of the pond,
the barrler beach with its sand dunes, salt marshes, ard 0 some
cases coves, and freshwater wetlands and screams.  &11 of these
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seeringly independent features are actually wvery closely inter-—
related. 1m many cases altering one will produce some variation
in the physical quality of anather.

The ponds wary conslderably in size ranging from approsimately
P} to 2000 acres. Several have been moderately developed along
portions of the shorellne while others remaln largely in their
natural state. Most of the ponds are conmected to the sea by a
smalt breachway through the barriar, the presence of which often
determincs the character of the pond. |n %ome cases these breach-
ways have been permanently stabilized with rip=rap walls., A& Fruw
wf the smaller ponds do not have acklfve breachways and are, there-
Fore, more brackish, Host of the ponds are shailaw. Seyveral of
the ponds teg¢eive conslderable fresh water rungfF fFrom upland
sireams which increases water mixfng and causes differing hydro-
Ingic ¢condiclans te exist in different locations of a pand.  This
usually increases species diversity wlthin the entire aguatic
system by providing habitats for a variety of anlmals adapted io
diffarent salinlty regimes. {D}

SAND BEACHES

Jondy shores are the most unsztable, and consequently the
least pialogically productlive coascal ecosystems found along
the Rhode |2land shore. Simllar to rogky shores, the sand
beaches are fully exposed 1o wave and ridal engrgy. LUnlike rocky
shoeres, the substrate 15 wnconsclidated amd unstable. Higher
plants can find no anchorage, 2o that only unicellular algae are
present to manufacture food withla the beach habltac,

Sand beach envirgnments are found fFrom Wecsterly to Sakannet.
They are most pravalent where glacial mater(als are present to
contribyute sands, gravels, and cobbles Far beach Formation. The
major stress factors influencing the lives of sandy baach plants
and animals are high wawve erergy and summer drying and heat. The
surface materials of sand beaches are subject to almest contlnoous
moyement. Wave and tldal forces shift sand yp, down, ard along
the beach. Washing by waves cleans rthe sand of water=-halding
organlc and Fine mineral particles, allowing rapid drainage.

Bacause there [2 so litzle opporfunity for food-producling
plants to exist an the beach, animal 1/fe is supportad by im-
ported detritls that origlinates, for example, in the highly pro-
ductive salt marsh and eelgrass habitats. Few large animals
are adapted to the sandy beach envirorment, thougan their  pop-
ulation may be high where coastal currents, tides, and wayes are
effective Tn importing a detrital food base. HMost beach animals
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are filter or deposit feeders that must live below the surface of
the zand, extending their siphans and lentacle plumes info che
fteooding tidewaters for feeding. Crabs amd 3pails also emerce
from their hdreows on the incoming tide to search For food,  Hreach
fleas, Flies, crabs, and beetles flourizth along the high ride Vine
where tfhey feed on the detritis left by the retreating water,

Terns and gulls Find the high beach a sultahle nestipg site
with noyrishment for cheir chicks nearby. Gulls commenly carry
scallop and clam shells o nearhy reads and parklng lors where
they can be dropped ard sazily shattered, their meat qulckly eaten.

Seasonal stresses greatly influence sand heach organtsms,
Winter stoerms erode the beach and deposwit the sand in offshore
bars, thus steepening and aarrowing the beach profile. A summer
approaches, thess deposits are shifted bagk and the beach rebyilt,
AS wayes transport sediments to the shore from bars and shoalfs, the
heach}un}fﬂe hecomas wider and flatter. (See drawing of a Sandy
Beach
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Beach organisms are especiably sensitive co vehicylar traffic.
Mesting blrds are disturbed &y zraffic. Nests are ometimes des-
troyed, particularly those of terns, which prefer the mire cpen
lower beach where traffic is heaviest.

In some 1nstances grolns have been successful in retarding
beach sanmd erotion. But at the same tTme they prevent sand From
mowing naturaily along the beach front, and hold back sand whieh
would normally nourish beaches and spits further down the beach.
This not only disturbs the equllibrigm of the heach system, but
also interferes with the wishes of property owners who are trying
to maintain their beaches downstream from these structurcs.
(adapted frem Al

glossary:

BEACH A shoreline area wathed by waves and composed of loose
granular mater ial.

BARRIER BERCH A beach, paralle]l to the shore, but separated
from the malnland by a small body of water.

BEACHGRASS A grass-like plant with a network of underground
roots and stams that hetp anchor and bulld the dunes.

BOARDWALK An elevated pathway across the duncs constructed of
wooden planking which preovides access to a beach
without dlsturbing the beachgrass.

COASTAL POND COMPLEX Land/water complewes that consist of a
barrier beach, sand dumes, marsh, and
pond.  [n some casss small offshore is-
lands and freshwater wetlands and streams
are [ncluded.

QDUME A hill or rldge of sand plled up by the wind.

SAND A mlxture of tloy grains of different types of dlsinte=-
grating rocks and shells found along beachas.

WETLAND Any bog, freshwater marsh, saltwater marsh, swamp, pond
or lake.
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activity ideas:

@ when visiting the bmach, collect small Bits of drlftwood, shells,
¢laws, rocks, feathers, and rope. Remembering the "Investigate
The Mation: of tha Sea' activlity for pages 3 of the Activity Book,
discuss where the bits and pieces of materfal might have come
from and how they ended up |n the litter strewn about the beach.
Ubse thase treasures to make collages, mabiles, or sand castlings.
Hotlce if the beach looks like a “surmmer bmach! or a "winter
beach." Why? (manulpulation, science)
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Mou sanul Braihes arr very dworpnble In udibes i
chonpas obed Ay vasons Ounry erdads ol caim :
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prrfle L1y Actinn oy 4 Hal apgnd oo el GG
he bigch Thin mormlly sRanes g gh e biach
prefili Wirk @ sheap sep ar Jhe ymiers rdge and o
amui? aFphare sand L.
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@ say NG OUR BARRIER BEACHES

"MNat realizing the damage they are causing,
umanle walk through the beachgrass and drive
their beach buggies and motorcycles 3Eross
the dunes. #&lthough 8 hardy plant, beach-
grass has ane great weakness; Decause the
brittle stalks snap easily the grass cannot
survive trampling. Only a few pacple cross-
ing 3 dune at the same point will kill a
strin of grass. Wind crosion Follows, mak-
ing a cut into the dunes through which waves
may flow during the next blg storm. The
oressure of man is relentless and it in-
creases gach yoar. drnless Ssteps are guickly
taken many of our remairing undeveloped
barrigrs «ikl Se badly damaged and their
beauty and effectiveness as protectlon against
storms much reduced.'

we can all help save our beaches by using boardwal ks whera
they arc provided and taking care hat to walk on the beach-
grass. Lf your zlass is Interested in spacific sceps, 1ike
helping to plant beachgrass or bulld a boardwalk, that they
ran take toward saving our barrier beaches, conault tﬂa beok -
let entitied, How to Build and Save Beaches and Junes’ and

lacal ronservation officials. lcommunity studies, sommunication]

places to visit:

3% Morman Bird Sanctuary, Hiddletown

L Sachuest Sefuge, Middlecown

7  Morth End, Block Island

kS Pupgatory Chasm, Middletown

2h  Trustom Pond National Wlldlife Refuge and “oonspone
WaterFow]l Refuge, 3outh KingsDown

32 SBarrier Beach and Salt Water Pond, Charlestown

note:

*Netails of all Plascs fo Vil preceded by & number carraspohd
to entries in tne trvlranmental Education Field Guide to Rhode
lsand. [(B] Please consult this brochure for a complete des-
tription of sach field trip site, includling informatlon an
acrivities that may be carried out there, grade level, fes, and
prior arrvingemants.
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resgurces:

" A& HAWDBOOK FOR BEACH STROLLERS
Written by ODonald J. Zinn.  Marine Builetin MNumber 12, University
atf Amoda Island, 19731, (53,40)

Avaitabie friom Uaiversity of Rhode Island, “aripe Advisary Service,
Marragansett Bay Campus, Harragansett, Ri 02832, (Please make
check ar maney order pavable ro University o Rhode Islanc.)

2 HRARRIES® BEACH POSTERSBROCHLURE
Written by Stephen B. Blsern and John A, Jagschicz. Harine
Bultarin Nurver 1%, University of Rhode Ysland, Coastal Resources
Centar.

3 ‘'BEALH LIFE AT EBE TIDE'™
Writken by John H. Lorer,  The New York Sgate Coaservationist,
August-Seatamber, |969.

individual copics may be ordared from Department of Emvrronmental
Comservation, 53 Welf Raoad, Colenie, NY 12205

4 HOW TO BLILD AYD SAVE BEACHES AN DUNES
Written =y Jomn & Jagschit2z and Robert C. Wakefield, Marlne
Leaflat Sumber &4, Lnlveralty af Rhode bsland, Marine Adwisary
Servige.

Available From Uniyersity of Rhode ksland, Marine Adviscry Service,
Marragamsett Bay Camous, Marragansatt, 3l azgaz,

3 THE LIFE OF THE SEARSHURE: OUR LIVIHG WORLD MATURE SEXIES
Written by Widliam H, Amas, Hehraw-Hill, New Pork, HY, 1966,
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In the summer. the beautiful pink and white blossoms of the salt sprayv roze
are seen growing in sandy places all along the shore, In the fall, the bnght red
rose hips become food for small wild animals and birds.

g

glossary:

ROSE HIPS The fryits of the salt spray rose. The hips are green
in the surmer, then turn to arange, then red, i Ehe
Fall., The hips may be osed to make rose hip |am,

SALT SPRAY AOSE  [BEACH RDSE) A shrubby rogte with aink or white
Blossoms that growms in thickets in zandy areas
#logng the coast. The salt spray roce provides a
protective habitat for zmall animals Tike birds,
rodents, and rabbits.

activity ideas:
W EDIBLE PLANTS

Many of us have delighted In Feasting on & supper uf |obster,
clams, mussels, and ovsters, sweet and white potatoss, gnlans, hot
sausage, and just-picked sweet corn steamed on a bed of fresh rock-
weed. And the mare ingredients for che big steamer we dug and
gathered curselivez, the more enjovable was the dinner. &teamer in-
gredients are the cbvious seashore edibles, but rhe beaches, inter-
tidal areas, marshes, and dunes sport a whole host of edible planes
af ten overlooked by the novice beachcomber, Hawve you ever thought
of making jam of rosehips, Flour Frem cattail pellen, a salad of
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SCUrvey grass, seabeach orach, and goosetongue, ar dill pickles frow
sea purslane¥

Learning to identify those wild plants that are edible may Laxe
abit of study and tiwe on the part of the interested forager. fc-
tually |locat*rg the ediole fraits, nuts, buds, leaves, sters, biogs-
soms, sprowts, tuberds, roots, and seeds at their -eak seasons inm Ene
wild nay take sven more effort, The ability of the Faragar ta orop-
erly distlnguisn betwean edible and eolsonous plants is of obvisus
importance.  Advice was given by Euel! Gibbkans regardirg tne first
discovery af a long-sought pilant by an amateur forager. RAather than
gather the first speciner spcountered, one should meditate an this
single sagcismen to sharoen one's awarensss Lo the plant and iE5 sur-
roundings. Inly then will other plants of the same species become
traly wiglble among a dense mixture of plants in their natyral an-
vironment,

Recipes for salads, cooked vegetables, desserts, seasonings,
jams and jellfes, pickles, breadstuffe, and beverages can be fgund
in many books abour marime plants, Some are as commen as the beach
olum jelly and cranberry relish every Mew Englamder has at least
heard aof , If not al ready tasted. drhers are as exofic as a break-
fast cereal made of strand wheat grits, sweer plekles made fraom
Freshly=-gathered glasswort, and a3 capdy made af youmg scobch lovage
leafstalks,

Many of the reportedly edlble plants found in Mew Englanmd shoulc
not be considered #% much more than survival food., However, manv
Are accepted as good for sating.

@ RISE HIP JAM RECIPE (manlpulat|on, measuring}

Prepare ripe rase hips by cuttlng off both the stem and blossom ends,
making a 31ic down the side of each hip, and reémoving the saeds.
Flace 1 ¢, prepared hips, 3% ¢, water, and juice of 1 lemon in bien-
der. EBlend until smooth, and with blender running, add 3 c. sugar.
Blend 5 minptes or untll sugar 1% comoletaly dissolwed, Hjx 1 pack-
age powdered peckin in 374 c. water, bring o boi |, and boil hard for
l minute. Pour fnto bBlender and klend all ingredients for [ miqute
more. Four fnte sterilizad jars and _store |n refrigeratar (ar in
fregzer 1f for more tham ome manth),
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resources:

1 STALKING THE BLUE=-EYETD SCALLOP
Written by Euelf Gibbkons. Savid McKay Company, inc., V964,

2 STALKING THE HEALTHFUL HERBS
Writkem by foell Gibbons, Qavid Mekay Company, Ing., 1966,

3 STALKING THE WILD ASPARAGUS
Written by Euell Glbbons., David McKay Company, fng., 1962,
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The eel grass that grows in sheltered waters is 8 home for voung hsh
and snails,

L L ——

EELGRAZS BEDS

geds of subtldal eelgrass are wery important food proddccion
and nursery argai. This perenaial plant is fouond in waters af wvary-
ing salinity im Jdepths ranging from just under low tide lawel ta
tewcity feet below the sea's surface. Look for it in places where sun-
iight penetrates to the ocean floor, cur-ents are not too swift,
wave disturkance 1s low, and Bbottom sadimencs are favorakle o plant
growth. Eelqrass beds Flourfsh in =zalt oonds, kays, and at the rmouths
Gf estuaries and tldal creeks, Some of Lthe more imporlant eelgrass
communities i Rhode |sland are found along the sguth shara.

The charactar of the substrate is one of the Factors deter-
mining the suscess of ealgrass. The plant prefers fine sedimants
ranging from sandy mugd to fime <and., Where finer mud materials
prevall, anm overlay of protecting sand |2 esseqbial to prevent
moving water from stiveing up and suspending partleles of nud in
the water, diminfshing suml1ght penetration, and thus reducing
the productivlty of eelgrass.

Eelgrass beds provide a varlety of ecalogical services., They
wffer a substrate for osrher plant and animal 1ife. They are con-
sumed dlrectly as food by grazing animals. They provide securlty
to organisms requlring calm, protected waters and shelter from
predators.  They cyele pdbriests o the subbidal coastal waters and
provide a habltat for an array of marine animals such ac winter
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flaunder, plpe fish, scallops, britele stars and jallyfish, They
are a critlcal nursery arga for hay scallops, which can only sur-
viva thelr flrst month of life by attaching themeelves to ealgrass
ctems, Eelgrass nourishes the crabs, mallusks, worms, shrimps,

and sea urchins which Feed on detritus that plants provide. Smails,
crabs, fish and watarfowl faed directly om che leaves and stems

and on the attached plants and animals. €rant geese and other
waterFowl depend on eelgrass as an important element of their diet.

Disaster struck the epelgrass beds of the Morth Avlantic coast
in 1931. A "wasting disease' destroyed 39 percent of the standing
5tock. Brant and coastal populations of Capada goose and black duck
declined rapldly wWhen the grass beds ware lost, Other marine popl-
lations=clams, crabs, and bay scal lops-were reduged apparently
hecause the eritical sopply of eelgrass detritus and protected
anursery grounds wera eliminated.

Im 1350, a small stand became established near the rocky
shores af Massachusetts and the entire community of eelgrass organisms
there once again stabllized, Eelgrass has also returned tg more
sgutharly arsas, and scallops and waterfowl have alse returmed in
growing numbers,

Eelgrass primarfly propagates by seeds and rhlzomes, The
groswth rate and reproduction of eelgrass wvaries with the seasons
because the plants are sentltive to water temperature. After a
dormant o7 near-Jormant period [n winter, eslgrass growth accele-
rates im March or April, with flowering, sesad develdpment and zeed
germination ofcurring [n May, While summer growth is rapid, warmer
water temperatures discourage persistence af developed leaves and
stems. During the Sommer months, these contlnuously break off and
provide a supply of detritus for fllter apd deposit feeders. There
[5 3 brlaf resurgence of accumulated growth TR the early fall just
before colder condltlons in Hovember cause a general djeback aof
the stems and leaves, This results in the release of the plant's
largest contrlibutfion of detritus o other members of the selgrass
commun]ty.

Major stressas far these piants to endure are the effacts of
dredging and the disappearanca of the substrate in which they
toor,  Increased sllting and the Flow of pollutants from indus-
trial and urban wastes, sewage disposal, and il spills further
hamper the abillty of esigrass to survive. f{adapted from A)
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glossary:

EELGRAES A marine grass that grows on fand and mud-samd boktoms
In shaliow coastal waters,

HARITAT A place where a particular plant or anima!l ngrmally
growd oF 1lves,

SHAIL A small anTmat having a well] devaloped spiral shet] [nrg
which the animal! can withdraw for protection.

activity ideas:
@ FISH PRINTIHG

The Japanesm art of fish printing 15 called GYOTAKY {''GYOV
means fish, "'"TARL'' means print). The Chinese began making Fish
prints over 600 years ago as a means of recordTng flsh catches.
Mt was developed [nto an art form by the Japaness.

Materlals

Fish {fresh or frozen)

Imk {Water saluble btock printlng Ink, acryllc, etc.)

Paper (gravestone rubblng paper, rice paper, constructlon paper,
eks. ]

tmall paint brush

1. Obtain flsh {small fiat {lounder ar scup work well}. If fish
are to be used rlght away, wash and pat dry. For use later,
wash, dry, and freeze fish [n plastic bags=--defrost approxi-
mately two hours before yse,

2, With 3 small brush gently palnt ome alde of tha Fish with [nk.
Make sure all areas are covered Including the fins, Use very
lTletle Enk. Hrush agalrst the ""grain" of the scalas so ink will
atcumslate In thesm areat and make 3 hetter prink. Mast pmople
uss too much Fnk the FIrst eTme 5o you w1l hava to experiment,

I. Take paper and gently but firmly press dewn on fish. Rub
evanty over all areas, especially head and fins., Do Aot move
paper while pressing,

b, Carefully 1ift paper up,making sure the flsh does not move
and smear the primt.

12



L. Sign primt. Give name of fish, date, etc.

Various papers and inks can be used. Experiment wlith paper absor-
bancy. Fish ¢an be washed, dried and reused, Cenerally, the
thicker the ink and thinner the paper, the better the prine. Try
wsing different colored inks on varicus areas af the fish., {Paint-
ing, manipulation)

@ vhen Fish printing actlvity is completed, wash and dry rhe fish,
then dissect it as part of 3 biology unlt. The general anatomy
of the fish, digestive system, or reproductive system may be
emphas|zed. (sclence, manfpulation}

@Try to design and draw or construct a4 "‘new'' fish. Experiment
with colors, shape of bady and fins, slze, and focation of eyes
and mouth. Wrlte a story to =xplaln how your ''new'' flsh [s dif-
ferent from ardinary fish, [drawing, manipulatian, science,
credlive wrlting)
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places to visit:

Perryvilla Hatchery Tour, South Kingstown
Lafayetes Hatchery Tour, Horth Kingstown
i2 Barrier Beach and €alt Water Pond, CharTestown
3¢ Gitkert Stuart Birthplace {Herring Aum), Marth KiAgstown
Mew England Aquariym, Boston, Massachusetts
Mystic Marinelife Aquarium, Mystic, Conmesrelcut

resources:

| F1SH OJT OF SCHOOL
Written by Evelyn 3haw. |llustrared by Ralph Carpentfer. Harper

and Row, New York, 1970

[ages 4=B--a well illystrated book telllng abour schoallng behavlor
in fish, especially herring.)

1
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live it tidal pools along our rocky shores.

i

u . . 1

A Lreasure chesy of seaweed and creatures like the periwinkle and barnacle |
i

!

SCENIC CLIFFS AMOD ROCE OUTCROFS

Bhode |sland's location along the eastern seaboard ana i[5 geo-
fogic history provlide an unusuwal and diverse mixture of coastal
features. HRhede Island has large stretones of rocky coastline,
iglands, and sheet escarpménts usually Found in more northeriy
locations 1ike the coast of Malne, These Featdres form a siqnl-
ficant kind of Rhode Islagnd coastal matural area.

While most beaches, 2alt marshes, and other highly erodablc
and constantly chamglng areas are gecizagical Iy recent, most rocky
cliffs and outcropt were formed millians of years ago. They are
Lthe result of geologic forces active over extensive periods, in-
cluding undergraund volcanics, submerqed sedimentatlon, fractuore,
intrusians, offshore mountaln building presswres and uplift to
name just a few. More recently glacistion, weathering, and con-
tinued exposure Lo the cea have contributed to a gradyal but often
imperceptible modiflcation of these highly resistant arsas. Be-
cadse of thelr usual occyrrepge in Mighly eanposed and dangerous
coastal locatlons, mast cliffs and rock outcrops are |less prone
than other areas o severe disturhance by man. A5 3 result, mosr
are stfV| to 3 large extent in their natural state.
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While these areas are significant to Rhode [sland primarily
for their scemic gqualities, Lhey possess distinct gealogic, his-
torical and biclogle valwes, too. Host have heen the object of
considerable study by college and unlvwers|ty aenlogy clazses for
a nunber of wears. ™inperal ¢ollectors constantly discoyer Inter-
esting specimans where natural erocion pericdically exposas naw
weins or crystal concentraticns. Many areas contain a wide war-
ety of mineral and rock types. Gewloglst Alcnzg Quinn has
specifically raferred to nearly ali aof the rocky cliff areas as
among the most inceresting and slgnificant locations in Rhode
Island.! GSeyeral hawve played a role in Rhgde Island's histeric
past, 4% 4 s1te either for an important strocture 1lke a light-
wouse of for g significant histerfcal and cultural event.

The blolpgical rele of many ¢11f¥ and racky shoreling areas
iz often averlocked, Many small offshore cuterops and islands
are particularly valuable to nesting shorekirds. These areds
are little disturbed by man or aredatory animals, and mesting
success can be guite high, §ulls, terns, geese, and black ducks
are all known to use thase small isclated sites for nesting.
Tidal pools are also prevalent along our rocky coasts, and offer
a unique environment for many plamt and animals species thal have
adapted to extremely harsh envlironmenta! conditisns. These or-
ganisms rust withstand highly varfable moisture, sallnlty, and
temperature conditions as well as high winds and pounding waves.
[See drawing of a Rocky Shorel

Tha scenle and recreational gualftles of rocky and steep
coascal areas have baen well recognized in the past. Many of
thece areas have been used for years as tourist attractions,
scenles overlooks, and low intensity recreation Sites. State rec
reation maps already designate several as sfgniflcamt scenic
wicw 5ites., Howewer, affaris to formally protect these sites
or even recpgnize their need for pretection have not been as
great as for other shoreline features. To a degree, this is
understandable. They are usually not as fragile, ecologically
vignificant, or endangered as wetlands or other chdstal areas
where the potential for natural or man-mads disturbance is high,
As a result, chelr continued existence is largely taken far
granted. A recent proposal to guarry aone of the state's major
coastal rocky ¢1iff areas and use the materlal for Lower Bay hurri-
vane barrier fill indicated that this type aof feature <can be very
vulnerable, With increased population wressures along the coast,
and wlth subseguant developmental, recreaticnal and econcmic de-
mands, efforts must begln to Insure that tha assthetic gualities
of our rocky coastilne remaln imtact. By dolng 52, a signiflcant
portion of our valuahle tourist trade may be protected as well.
fadapted from O
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A Section of Rocky Shore i
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glossary:

ALGSE Simeole plants, without Erue stems, leaveas, ar roots.

BARNACLE A come-shaped maring Jniwal found attached te finatring
or fixed obiects along the coas+. It feasds by extending
curved, ‘ainted legs, or Zirri, lrom its calcaresus
shell inte the ceawater to catch food. |1t 15 4 cosmron
foulirg organism and is fFreguent'y Foumd on rocks, ot |-
ings, and ships' botroms.

INTERTICAL The area afong the sho-eling that is exposed at low
Llde and covered by watar at high tide.

PERIWINKLE A small marine spail with a thick, spiral, eanical
shell. It usually bives In shailow ocean water, ofren
im the intertidal zane. “eriwinkles aften |live in
thick masses, sncrusting the rocks. They are used as
bait and zome species are edible.

ADCKY CLIFF Formed miFlions of years ago, rocky cliffs are tRe
mast eroslon-resistant areas along the shore, They
provide a habitat for many beauvtiful marine aorganisms
and nesting shoreblrds, and are often scenic areas.

SEAWEED Apy plant growing in the sea, spec|flgzally marine atgae
ITke kelp, rockwesd, and sea lettuce.

TIDAL PRAL & ynique envirgnment for many plant and animal species.
Found alony our racky shores, tldal pe2ls provide a
habitat for grganisms that can withstand highly varia-
ble moisture, salinlty, and tecperature conditigns as
well as high winds and pounding waves,

activity ideas:

@ FLACE A BARE ROCK IN THE INTERTIDAL ZOME AMD WATCH TD SEE WHICH
ORGANISMS COLOMIZE |T AND WHEN THEY ARRIVE [L)

Focks, pilings, ard other s217d surfaces in the intertidal
zone [(betwesn the high tide and Tow tide marks) are often covered
with marine organisms such as seaweeds, mussels, barnacles, snails,
arid starfish, Whare do these organisms come from? Do they arrive
by themsefwes? Whick crganisms arrive first? How soon da chey
appear on a new surface’

18



This activity investigares the process of colonization: the
estabtichment of a2 nopulation of organisms i an area where that
arganism dig not appear befnre. You can abieeve thls process by
introduclng new surfaces (Ploneer Rocks! into the intertidal zore
in the spring of the year and Wonitoring the developments of these
surfaces. |f you observe your Picneer Rocks For 3 lohg encugh
eriod of tlme (possibly several manths) you may see some of the
picnear organisns replaced by other populaticns. Succession s
the replacement of ome population with another. This process
wl1l comtinue until the plants and animals an your Plones: Rucks
ook just |ike those on the surrounding rocks. [science, meAsuring)

{For complete details, Sem "Flomeer Rocks,” QBIS Trial Edition, Set

@ SEAuEED  (E)

Marine algae {seaweaed} recycle our supoly of owygen during the pro-
ress of photosynthesls just as @lants and trees on the land do. At
the base of the Food pyramid, mar(ne algae provide food and shelter
far many marime orgamisms. An excellent chapter on seaweed which
many children can read and understand by themselves |5 Yound in

The Beachcombers Hook.

Collecting and drying seaweed in the classroom provides an excellent
appartunity For the children to expand their reosearch skills.  Many
books on marime botany offer directions for drying, identiFying, and
labeling seaweed specimens.

@ EDIBLE PLANTS AND AHIMALS

When wislting a tidal pual ar rocky shore, collect same of the more
unusual plang and animal species like periwinkbes, -wwssels, or
Irish macss fbe sure to chegk first with the Jepartment of Yatural
fasources, B3 Park Street, Providencs, R1, to see if collecting
specimems in a particular area you wisit is permitted]. Try
cooking them In the classrcom. The bngommen Cookbook offers

iy new and interestlng recioes far the more unusual plants and
animals. f{measuring, science, communication)

places to visit;

£ Coean Drive Harsh, Hewport
15 Purgaicry Chasm, Middletown
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I'eSOUrces:

[ RHOAE ISLAND SEQLDGY FOR THE MOM-GEOLOGIST
Wricten by &, W. Quine. Rhade [sland Department of MNatural

Respurces, Providence, RI, 1971,

2 "'SOME MAR|IME ALSAE OF WEW YJRK STATE'
Written by James Flore and Sesrge F. Schumacher, The Yew
York State Conservationist, Avqust-Seatenber, 1961,

Individual copies may be ardered frow Departmant 2f Ervirormental
Cormtarvation, S50 WolfF Road, Lolanie, New ¥ark 12205,

1 THE BEACHUOMEER'S BO0K
Writken by Bernice Kohn., Wiking Press, WY, 19374,

4  THE UMECOMMON CAGEBRODK
Edited and [1luscrated by Phyllis Coggins.  Univers|ty of
Haine Sea Grant Program, 1976, (51,50}

Available from Publlcations BFfice, Maine %ea Grant Program,
Hew Harbor, Maine O4554, (Please make check or money order

payahle to Unfverslty of Malae,)

$ THE WARLD WITHINM & TIDEPQOL
Writtan by Robert Silverberg. Wybreth and Talby, 1972,

[Am excellent book aboul the tidepoo! &nvirunment and the adaptations
af the amimals that tive there.)
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Firds like the great blue heron often leed in salt marshes, They eat the httle
fish and snails that live there.

SALT HARLSHES

Armong Rhode Island®s most valuable ceastal features are the
salt marshes, For years scientists have recognlzed these at being
important as Juwvenile figsh hahitat and food sources, 29 wildl|fe
habkltat, &% nutrlent traps, and as buffers against storms and flood-
ing, Laws protecting salt marshes, therefore, have been enacted in
many states, includling ours. The general cansensus has been that
since coastal watlands provide dittinct pubbic beneflts, chey should
be protected agalnse tnapprapriate activities.

Bhode |sland's sale marshes began to form more than 3,300 years
Jgir.  In shallow estuaries where water turbulence was mlninal,
zalt-tolerant grasses began to grow. Without any direct compelitlon
From ather upland species, they grew rapidly and cocon became stahilizad
inte large flac marshlands. A3 sea level slowly rotse over the cen-
turies, these marshas have edged both farther [nland and higher,
butlding to o large extent on their own undecayved plant remains.
The seaward edges hawve bacome submerged or have eroded away. But
new marshes ars conticually being formed, as avidenced by the many
narrcw, '"'fringe marsh" areas along much of the %hode Island shore.

Even though Rhode V5land has an extencive, 400-mile coastline,
which ingludes the perimeters of many islands and small inlers,
there are 4nly about 4,000 acres of salt marsh, making it ane af
the least abundant land forms in the state. According to a recent
Federal wetlands inveatory, many acres have been eliminated by fil-
ltng and excavation.? The scarcity of salt marshes im Phode Island
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is in itself one reason For carefu!ly managire ragse that remain.
The study conciudes that "abviously, Rhode Island can iF° afford any
Further ioss of wmarsnes.,"

411 %hode Island salt marshes are readily idenzified as law,
flat areas regularty inundated by tidal waters. Daring periods
af extreme high tide they can be totally subreryed. Marshes are
densely vegetated with low-growing harbaceous, ar nom—woody, alants
espesial ly adapted to saling condilions. Tre numbe= of plant
spacies found in 3 marsh aswally Ingredses with its 5izey thus,
some smaller fripge marshes may contain orly one species. Howewver,
there are Four predominant plants which are listed in Rhaode [sland
law to identify the preseace of a salft marsh:  sa't marsh grass
Pearding adterntiiional, salt meadow grass Ssasidat satens |, saike
grass |DLsddondes soicadal, amd black rush S Tunewd gesatdis. Al
ara presant in mast sirFable warshes. The faumal cemposition af parshes
is also gquite distipctive.

fhode Island salt marshes are [ndlspensable as nmatural 1ife-
Suppart sysktems.  Many spesies of fin and shell1fish and the blrds
that feed upon them are dependent during at Teast part of Lheir
[1Fe cyele on tldal marshlands. Teal {1969) =tates that two=rnfrds
of rhe commercial catch of fish and shel1Fish landed on the east
codst of the United States is of species that soawn or exist during
part of their lives in marshes and associated sstuaries.? These
include menhaden, alewives, shad, striped bass, bluefish, bBlackback
Flounder, sheimp, blue crabs, oysters, and many others. Marshes
gre parficolarly valuable to the juvenile stages of rhese soeeles,
providing protection and a vlral pursery area in which to grow.
Acgording o Teal, the success of the =porr flsheries depends cwven
nore on the existence of marshes tqap does the commercial fishery.

The mest obvious wildlife Imhabicants of the marsh are birde.
Mozt birds, howawer, are rmear the top af complex food cnaims and
inhablt the marsh only because the organisns on which they feed--
snails, insects, crustaceans, small Fish and plants--are abundant
there., |o a vecent study af one small threg-acre Bhode |sland salt
marsh, well gver 1.5 milliaon grass shrimp were observed during one
month alane. These targe numhers of invarrebrates support fuem=-
ergius blrds Including herons, egrets, sandpipers, plovers, and
many species of ducks, Sewveral birds, incioding the clapper rail
arnd rthe sharp=tailed and seaside sparrows, almost tatal 1y depend on
the salt macsh ecosyitem for foaod and 8 nesting habitat. Jur Rhode
Island marches play a partlcularly significart role for migrating
shorealeds and watesfowl since thesze marszhes are lopcated ~ear the
middle of the Atlantie Flyway, Marmals soch as racsoons, skunks,
white-footed mice, and foxes, altough less consvicwouas, olay an
actiwe role in the marsh ecosyzion as webl, [[)
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glossary:

CREAT BLUE HERDN A gray-Blut Anerican wading bird with a long neck
and legs, long tapering Bill, large wings and sofr
plumage.

SALT HARSH A low, flac area regulariy imundated by tidal waters.
Harshes are densely vegetated with |ow-growing man-woady
plants estpecially adapted 1o saline conditions.

activity ideas:
@I UENTIFYING SEASHORE B|RADS

'f vou have wisited the shore=-=from the beaches and mnarshes to
rocky ¢liffs==you have orobably seen gulls and many other birds,
But how many of these blrds cam yau identify? With a little prac-
tice ard the help of a good bird identification book and a pair af
dimgeulars, you can easily learn ko recognize many seashora birds
by thaeir color, sfge, shape, and oather distinctive fearurms. Sawv-
eral blsd books are listed in the "esroufrcrd =section.

@ USE YOUR "BEAKS'' T( SEARCH FOR ORGAMISMS THAT A BIRD MIGHT EAT (o)

You can usually find a variety of plants and amigals living in
the Marshas and tidal flats. These organisms attrackt many differ-
ent kinds of sharebirds., During a low tide, hundreds af sharebirds
may feed on a tidal flat st the same time, Birds, 1lke other groups
of animals, have devaloped divers[fied feeding features that enaole
cach kind of bhird to faed on certain types of fouds, Bacause the
divers|ty of sharebirds is matched by the diversity of tidal organ-
isms, the feeding competition is mainly among metbers of the same
snecies, Thus, many different kinds of shorebirds can feed togather.

In this activity, the youngsters pretend to be shorebirds search-
ing for food., Each particlpant recelves a ''"beak' and a "stomach'.
The kids use khelr ''beaks' [trowels, spoons, scleks) to search for
arginlsms that a bird might eat, and place them in their "stgonachs'
[Mlik carten half or other suitabie contalner). AFter searching
for food, the "birds' gather to examine the contents of their
‘'stomachs.'"  The actlvity closes with the kids trying to discover
nuwd real shorebirds find thelr Food. This is a qood introductory
activiry for a marsh or a tidal flat. (communication, manipulatliaon,
sCienge )

(For complete details, See "Flacking Te Food', DBIS TRIAL Module , et

Fl)




places to visit:

P 30 =0 LA bk B

Dcean Marsy Drive, Newport

Warman 8ird Sanctuary, Hiddlatown

Zachyest Refuge, Middletown

North End, Bfock Fsland

Seapayet Marzh, Tiverton

Trustom Pond Yatiomal Wildllfe Refuge and Mocnstone
waterfowl| Refuge, Scuth Kirgspown

resources:

A FIELD GUIDE TQ THE EIRDS
Writter by Roger T, Peterson. The Rivers|de Press, Cambrldge,
MA . [9E0.

AMERICAN WATER adD CAME BHRDS
wWritten by 4. L. Rand., E. P. Dution and fo., Hew York, N¥, 1956,

BIRDS OF MORTH AMEL|LCA
Wrlteen by £. 3. Robbias, @, 3runm, and H, 3, Zim. Gofden Press,
Wow York, WY, 19646

WECOLOGY IF A YEW EMGLAND SALT HARSH
Written by 5. W, Hixon and . A, Qwiatt, Ecological Managrapns
halh), 1373,

LIFE AND DEATH OF THE SALT MARSH
Written by J, ®. Teal and M. Teal. Little, Brown, Basten, &4, 1969

LIFE HISTQRFER: OF NWORTH AMERICAM GJLL% aWNO TERHS

LIFE HISTIRIES OF HORTH AMERICAN MARSH EIRDS

LIFE AISTORIES OF WQRTH AMER|CAM SHORE BIRRS, PO.RT |

LIFE HISTORIES OF WORTH AMERICAM SHORE BIRD3, PARY ||

Written by Arthur Cleveland @ent. Thess books are available

at vour hook dealer, or write for & free cacalog to Jept. Mat.,
Bower Publications, Inc., 850 Yarick St.., Mew York, N¥ (D014,

SUPPLEMENTARY EEPGHT OM THE COASTAL WETLANDS OF RHODE 15LAMD
United States Departrent of the Intarigr, Fich and Wildlife
Service, Bureau of Soort Fisheries and Wildlife, Boston, HA, 1965,

THE FIRAT BODX IF SWAMFL ANl MARSHES
Writkan by Framces C, Initn, Franklin Watts., Ilnc., |969.

[The complate Spok gaout weblands, with amnphasiz on their ecolagy
and their importance ta the marine comonity as a whole-~upger elamentary)



1 TAHE SHORE21305 aF NAATH AMERILCA
Written by Gardner D, Stoutb, YWiking Press, Hew York, NY, 19467,
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| At night racoons come to the marsh to eat clams, mussels, and fiddler crahs.
1

- T TR mrmm— -———— —Trmm-. ——rEmmwm e

PRUDUCTIWITY OF A SALT MARSH

The saift marsh is an important =cosystem. These kighly
productive Diological communities, warying in size Trom tiny
pockets ta mamy Acres, are always located in the intercidal
aredas behind barrier beaches, bordering poobs of quist water,
ar along the banks of tidal rilwvers,

jalt marshes add greatly ro the aesthetic diversity of the
wastal landscape, nrovidlng a svurce of recreational emjoyment
through fishing, sheilfizhing, birdwilching, and general nature
dJopreciation in all seasons of the year.

The zalt marsh can be viewad as a "mach|ng'' cransFerring Food
and chemicals back angd forth setween the oreductive marsh and the
open sea.  As such, it fills an leportant role in maintaining the
physical-binlogical chsracter of the near-shore,

As in all biotegical systems, vegetation serves a variecy of
roles fn the marsh, It {5 able to use salar radiation and motri-
&nts to produce food, reduce eatreme temperatures, and add arganlc
material 4a the marsh scil. While marsh plants use a large amounrt
of the food they produce in arder to survive in their rigarous
anvirgnment, Lhe remainder is available to be used as a source of
Anutrients Ay gthee plant: and a~imals. This comtbribytion can ke
Substantial compared with the prodoarive concributloen of wheat
Fields, deserts, and oceans, maklng the salt marsh one of the
mast productive of all ecasystenms,

4



A3 doe all intertidal biotic cormuniilies, the szalt rarsk
crhibits 2eflnice Fones in Cne arrangermenl of its a2lanl and arimal
sprcics,  [Sae crass section af a $alt Yarshl  Tre limies of teqe
rarsh zones are determined by the plants' responses Lo warying
salinity ard the freguescy oF tidal floading, This zonation is
Mozt 2451y Seen in the occurrenge of the marsk's two deminant
|2lart species; the coarse, broad-teafed sa't marsk cordgrass: ond
the wraller salt meadow cordyrass, The spacial cccarrance of
Lhese Twd Specicsmarks <he oositjon of the low and aich marsh
zoacs,  The high marss zone is flooded vnly during extreme high
tides and during starms.

Borderirg the upper Zone betwaen high marsh anc land are
scaside goldenrad, blackrusk and panic grass. The higher ra-sy
qround that receives influxes of Fresh water |s often colonizeo
By cattaiis anmd Fhtamidce- Coeeda) .

A most unusual plant species, gldasswort, thrives in high con-
centrations of salt, 11 is often Found within pannecs, the shallow
depresszions in the high marsh filled by the flooding tide, Water
is retaired i1 Lhe pannes, where salft concertralions rise dus ta
evAagraLion, allawing glasswart to live without competition fram
pltants that are less tolerant of salt.

Also contributing to the Righ productivity of the marsh, al-
thavgh Aot as obvious as the marsn grasses and borcer alants, are
the microscapic algae thal ¢over the muddy surface of the marsh,
They appear as slicks of green and gald and are essential food
sources for small invertebrate animals,

Afier the growing season, most of rve plants die back and
thkeir leaves and stems become detritus. Decompgsers, waick are
Fri=arily aquatic bactaria, fumgi, and pratczeans, breas down tne
detritys |Into miperals, gasses and water, HNytrient ralerials re-
-vazed by the decomposers are recycled amd returped to the soll
and watcr where they can be reabsorbed by plants. Broadlcaf cord-
yrass Cecays rere gquictkly tham salt meadow cordgrass because b 7

tionded daily and lacks any physical buffer ta protect 't from
Ltidal destryction,

During the winter manths, the algae continue *o replicate
their populaclons, supplying foad to t1e marsh system,  Marsh
rlarmils, bacterta, and animals coansame crly sgme nf the availakble
food energy produced im the marsh, The remzinder is exported oy
the tides, rivers, and littoral drifr te Aelp peovide noucishment
for 12fe in the vstuarine and coastal watecs.
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Many animals week food, nesiing zites, amd shelter in the sale
marsh.  Clams, werms, and burrowiag shrimps dwell in the idal
Flacs and marsh creek banks. At low tide, fesding <rabs, skore
birds, anc insects edplore Lheic areas. Birds are attracted to gae
<alt marsh in great numbers. Marsh wrens, seaside dparrows, shara-
tailed sparrow, chapper rails, great blue herons, snowy eqrets,
and others visit the marsh to nest and feed. Incects and their
iarvas are alentiful and pravide a suitable diet for some birés
and their young, while mussels, clams, and crabs are sought by
larger birds and marmals. Marine animals follow Lthe ircoving Lide
to search for crabs, snails and worms. At low tide, marsk hawss
and short—gared owls patrol the marsh in pursoit of mice and small
virds,

In fall and winter, many migrating aminals enter the marzh cn
their way 1o warmer ¢limates. Herons, shorebirds, amd other dgua-
tic birds poke out worms, <rabs, clams, and larvae 1|wing in the
parsh mud.

Despite thelr |Importance io the general productivity at the
coastal and oCeanic enviranment, salt marshes have beep disturbed
in many ways by man, Thowsands of acres of salt marsh have been
destroyed by direct Filling to provide sites for development along
Lthe shorelina. Other marshas nave been used as convenient dumping
groungs For dredge spoils.

atresses of all types are increasing. Management af salt
marsh and related ecosystems is necessary if this most productive
and important copastal resourdéc {5 te continue (ts generous contri-
bution (o the ecolegical well-being and productivity of the coascal
sone and ocean.  {(adapted from A}

g



glossary:

BIVALYE Having 2 shell composed of two distinct parts. The most
familiar bivalves are the clams, mussels, szcallops, and
DySters.

CiaM Many kinds of bivalve mollusks, especially certaln adible
kinds like the soft-shelled clam (steamar] and the hard-
shelled cliam (quahog).

COMMUNITY An integrated, mutually ad]ustied group of plancs and
animals inhabiting a natural area.

QETRITIS Organic or fnorganic loose magpter formed of the remains
of plants and animals or the disintegration of rocks.
Datritis constlitutes a sediment found on the ocean bottom
and [5 an important link in many food chains.

FIDDLER CRAB A type of crab with pincers on the first pair of feqgs
and found a1l along the shore. The male crab has
ane enlarged claw and the female crab has two small
claws. They live in burrows and emerge to get balls
of mud, Trom which they get their food.

FOUD CHAIN A 2eguence of Viving organisms in which the membars of
cre level feed on those in the lewvel below §if and are
in turn eaten by those above k. Plants are an the
lowest lewel of all. Energy in the form aof foad is
transferred along the food chain, but a Toss of about
nlnety percent occurs om each level--for instance, it
worl1d take about 1,000 pounds of plant matter ta pro-
duce 100 pounds of even the smallest animale.

FOO WER Tha interconrnected food chainms of a Blobic communidty.

HOLLUSK A Targe phylum of animals that includes soaifs, octupuses,
mudsels, clams, oyseers, and squid. Mollusks have soft
bodles, frequently covered by a shell secreted by the
mantle [a portion of the body wall that lines the shell).

MUSSEL A bivalve mollusk that attaches to substrates by secreted
threads. Mussels are wsually dark colored, growlag in
masses on Floating objects, underwater Structures, on
rocks and rocky cliffs, covering mudflats in the intertidal
zone, and horing inta rork,



activity ideas:
@ FOOD CHAMN SONG
A song to emphasiZe a natural food chain foumd in the acean. (singing)

"Thinw AbouE Your Trouhles'
from the album The Polnt by Harry Hillssan

Tyrics:
To be swept Up Oy a current
To be saten by some fishes
And swallowed by 3 whale
Wha grew sa old
He 2ied and lefr his body
o che battom of the acean
And the seéa did what it oughta
And soon there's salty water

{20 seconds introduction of splash and bubbles: 55 seconds of song)

W SURVIVE AS AN ANIMAL IN & MAKE-BEL IEVE FOOD CHAIN BY GETTING ENOUGH
TD EAT WHILE AWOIMDIMG SEING EATEN {C)

Feeding relationships are aften dIfficult to observe. in this
aetivity, youngsters gain some understamding of these refationships
by assuming the rales of anlmals, playing tag, and simulating feeding
telationships, Popcorn is spread ower a lawn area, The kernels of
popLorn represent plants, {or detritis formed From plant makerial)
which are food sources for the plant eatars. Some youngsters play
warms (aften plant eaters), seme play fish [which eat worms), and
some play man {who eats fish]., The sbject of the game it for each
animal to get somathing to mat without belng =atern before the "day!"
(five minutes} 15 ower. In nature, the populations of plants and
animals are usually large enough to insure continuation of the spe-
cies if some are lost. In this game, populations (plants, worms,
“ish, and man] are so small, that the survival of aven one of each
vind will be considered an indication of a "balanced,' ongoing com-
wunlly. (Sea drawing of Harsh Food Web) You can repeat thls game
many Lises during one activity session. With each repeat en-
vodurage the youngesters to change rules of behavior and numbers of
gach kind of animal until a '"balance™ is achleved in your plant-
worm-fish-man food chain. [manipulatian, communlcation, sclence)
[Far c?mplete detalis See "Food Chain Game," OBR{% Trial Editlonm,
Ser 11
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places to visit:

Fox Mill Pond, Jamestown
dcean Driwe Marsh, Mewport
saorman Bird Sanctuary, Middletown
Emilie Ruecker Wildl[fe Rafuge, Tiverton
Sachuest Refuge, Hiddletown
Sedaomet Marsh, Tiverton
|l HMarsh Meadows Wildlife Preserve, Conanleur [sland

— e e —

note:

Plegase notc the typesetting error: Racoons should be spelled
RALCCONS in the Actiwity Book.

I€S50Urces:

|l "THE HAYURE OF A& TIDAL MARZH

Welteen by Carl K. Shuster, Jr. The Mew York State Conservatlonist,
August-September, 1966,

fAn excellent discussion of the bislogy of a tidal or salt marsh
with a color two-page 1nsert of '"The Life of a Tidal Marsh in Rhode
ls1and. ")

Individual sopies may he ordered from Department of Environmental
Conservation, 50 Wolf Aoad, Calonie, WY 122050,

23
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People like to eat clams too. They dig for steamers and guahogs at low tide.
We can’t have clambakes without clams!

glossary:

CLAMBAKE 4 banquet of seafocods cooked taqether in steam, usually
Featuring lobsters, clams, Fish, sausage, potstoes, and
corn an the cab.

QUAHIG A type of hard-shelled clam that has Fres-swimming larvas
But 1lwes buried in the sand or mud whepn it matures.

STEAMER A typm of sofi-shellfed clam that |ives buried in the wod
in intertidal areas.

SHELLFISH Any of 2 wariety of marine anlmals ineludling clams, loh-

sters, crabs, smails, s5calleps, oysters, Tussels,
ottonuses, Squids, Sarnacles, and shrlap,

sk

-



activity ideas:

WFlan 3 trip to 2 mearby seafood warket inm vaur town. Call fiest
to Find aut when it is convenient far your £lass 3 visit., While
there, take time o examine all kinds of seafoods {sclepce, crea-
tive writing).

*flbsarve the differant kinds of mollusks-=-those with two
part shefls (blvalyes 1lke the syster and clam), those with
ane spiral shell {like the comch), and those with no shel!
{1ike the squlfd). {5ee drawing of Rhode Psland Shellfish]

“Observe the differences between dIfFferemt species of crab
(red crab, bBlue crab, jonabk crab)

“How ara the lobsters xept alive at the seafood market?
Study the aratomy of the lobster., How do vou tell the
diffarence between 2 male and female lobster? {See drawing
of lobster amatory )

TWrite your own recipes Jdescribing wavs to orapare the sea-
foods you have seen.  Many cookhpoks found in libraries and
in yvour own kitchen provide good resourges for pictyres of
sgafoods and [deas for different ways to serve then.

@ BHADE |SLANG TNDIANS AND ©DOD FROM THE SEA

Discuss the seafonds eaten ay Indians Tlwvimg in Ebode lsland during
Colanial rimes. [(history)

"Tha |ndianz hunted for deer and walf with bow and
arrow and wlth spear. They caught rautog (Black-
fish] and striped bass with bone hooks, neks, and
wairs; they set spares For beaver and mutkrat. They
gathered clams, quahogs, ovsters, and loasters in
the thallows, and cocked them over hat stones: the
arigin of the clambake. Evldence of Harragansett
Feasts <an be seen today in the windrows of discarded
shells alenrg Apponaug {where he roasts oysters) Cove,
The blue-bfack part ofF the guahag s4el) was Jted For
wampum. _ Perhaps the cove was alsa 3 Marraganmsett
Y[t
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The American Lobster

THE LOBSTER: ITS LIFE CYCLE by Herb Taylar
©1975 by Sterling Publishing €o.. Inc. NY 10016
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@ “AMPUM:  AMERICAN INDEAN BEACHCOMBERS  [E)

foastal tndians, before their dominatlion by white nan, Jsed
wampan {pieces of shells smoathed by the coastal elemeris] as
A currercy with which t& trade for goods, To Lkem, ourale wam-
pun was more walugble cham white wanpum,  Wampum is easiiy
found on area beaches. On a fialas trip the children mav col lect
their own wampum.  |f thit i% noe passible, the teacher ray
supply a collection, The progedures for earning ard spending
w3amoum mact be dekermined by =sach teacher based on the program
of his or her cwn class., Thls aceivity might become part of 4
reward system i3 a behavlor modifleation program.  [measuring,
hlstory, community ctudims] Perhaps the children could earn
privileges in g manner swuch as thls:

Indlan Research: Add 3 fact to the faet bogk==ve-----Gg
Read 2n Indian story on tape to share if------------- -I¢
Wrlte am [ndian story Based on what vou have lcarned--%5¢
Yake an Indian artifact to add to fthe musaym==r=----a2]0¢

i, Sert the Wamps /
by 2olar ..-.tm:n,
2 Dhiet i i) g s I
ﬂﬂ:har Wrnp a9 [
| -] -
? i e A I o
il Fram: i
(Tl Ucll-n;“u.m,'i purple | m white
& With ta
m:iliruhm:
fria pransct +ivx,
ary , M. (3 il cartons shagled
tagrtrer ol Congervd
with paglr)
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resources:

1 "CLAMBAKES: THE ULTIMATE COCKAUT"
Written by &ill Foster. Time-Life Series, Family Craative
Workshap, Plenary Publleations Interpational, Inc,, (974,

np. G9BB-477.

(& colorful article describing how to prepare a clambake,)

2 CAUISING GUIDE TO HISTQRIC RHADE |SLAHD
Written by MNeil Ross, HMarine Advisary Service, University
af Rhode Fsland, [976 [see order form under Activity Book
sage 7 amstion).

3 THE AMZRICAN LIBSTER: THE Z2I1JLOGY OF HOHARLS AMERECANUS
Written hy |, Sranley Cobb. Harine Technical Report Mumber
4%, Department of Zoology, Unlversity of Rhode [=land, 1976,
{$2.00)

Bvailable From University of Ahode |sland, HMaring Advisory Service,
Marragansett Bay Campus, Marraganzert, %1 32HR2., {Please make
check or money arder pavahle Eo University of Rhade |sland,)

4 THE LGRSTER: ITS LIFE CYCLE
Written by Herb Tayler. Sterling Publishing Company, Inc.,
Hew Yark, MY, 1975

{An excellent description of the life cycle of the lobster com-
plete with Tllustratlons and rumercus coior photographs--suitabls
for children In upper alemsntary. )

»9
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People also build houses, stores, and hotels along Lthe shore. Sometimes thes
are built on stilts to keep them above the high water and big waves that come
with storms.

= mm—-- - ———— -——

HURRICAMES AMD BARR|ER BEACHES

The barrler beaches are tha first line of defense against the
sea; they suffer the full force of ocesn sterms. |In the past 350
years, every seyven OF &lght years on the average, Rhode [sland has
been hit by a hurricane. Thirtean of these cavsed severe coastal
flonding.

What can happen on the bharriers |5 11lustrated by the effaces
of the 1938 hurricane. At that time summer cottages and homes
lined most oF the South share barrier beaches. When the hurricane
Struck in the late aftermnoon of September 21, 1938, the destruction
wds s{aggering. Hundreds of people were cut of F from the mainland,
and 48 people dled on the barriers afone. [uring the height of
Ehe storm tha combinatfon of sustained high winds and low atmos-
pheric pressure made sma lavel rise nine ta twelve fest abowe
normal, submerging tha Tower dunes. Wawves cwept over the barriers
and across the ponds, Froparcy damage on the barriert wat over
ten miltion doliars. All but the few barriers with high, well
vegetated dunms were redyced to 11ttle more than samd Spies.

Im the years that followed, beachgrass becames reestabliszhed
and the duneid began to rebyild. Withla a decade people had begun
to forget the storm; many houses were rebuilt where other had been
w3shed away. When the next major starm strouck [n dugust, 1954,
there was angther crop of houses 2 be destroyed. This time the
autharities had plans For evacuating peaple and only one 1ife was
lost on the south share barrier beaches. Zroperty damage was
about six million Jollars.

iy



Today the number of bouses on these same barriers is again in-
creasing., *any af these houses are built where dunes shoutd be,
limiting the effectlveness of the barrier as a storm buffer, Experi-
ance should have taught us that barriars are best lefr ip their
natural state.]

glossary:

EREAMWATER A ztructure, usually af rock or concrete, designed to
break the force of waves and protect a shore area,
harbor, ar beagh. The groin, jetty, and 523 wall are
ail Forms of breakwaters.

HURRILANE & severe tropical cyclone in the Herth Atlantic Doean,
Caribbean Sea, Gulf of Mexicao, or tha Eastern darth
Pacific off the west caast of Hexico. Hurricane Force
wlnds are those above &b knoes.

KNOT A unlt of speed equalling one naukical mile per hour (cne
naytical mile = & D76 fr; 13 knots = L5 mphl.

activity ideas:

B Fake & list of the kinds of belldings you have seen bulle in shore=
line areas. This list may include vacatlon houses, hatels, recrea-
tion bulidliangs, baic shops, seafeod markets, restaurants, ship
chandleries, and boat builders and repair shaps. Discuss how all
of the structures are bullt to withstand the forces of waves, wind,
and high water. Are some builf on stilts? To others have cement
563 walls to protect them? How are chey difFferent from ordinary
Structures built Inland? 1s ik sometime: better o not bulld in
gvery ared along the shore? Which types of natural areas are wary
important ecologically and are best left undisturbed?  {commualcy
stydies, science)

#when srorms exlst In areas near the ocean they affect the opera-
tion af shiogs at sea as well as pegple on land. Ships head far
a protected harbor, and [f the ztorm s severe enough, peonle
wha | {ve and work on land near the sea begin to board up wlindows
and evacuate 1nw-1yiEg areas. Standard warning display slanals
are described below:
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SMALL CRAFT"

>'¢

QAYTIME: HAed Yeman.

MIGHTTIME: Bl Lipl Qmwr
Wiitn Lt

Inimeaby:  Torzgysl wads as hgh
at 13 ampft ard zea asdihiart
CITSAarea dArgemwnt ‘o amall-aral
aparek an.

STORM

L

DAYTIME: Murs %ad Flap
Witk BEith Sasthty Conbare.

MIGHTYME: “on Bnd L-qhts

Ingigataz: Firpsar wincs 48 b-ols
a1 jhwr 0 TaLIEr 1w e the
and dpeed. 1l the miags oare
15502:aed miM & fzmeal cpzane
hyginel, st werongr o
wate “oresga winsr Gl EBSD op1,

GALE

> o

DAYTIME: Tax bl Mnnwrta,

RIGHTTIME: 'Whits Lipnn Oewr
in Ll

Indlabey;  Forecast wingy - Cre
arge WAT smat.

HURRICANE

SAYFTIME:  Tww Squire Aed
Llags Wit Such Squrs Ciatean,

MIQHTTIME: Ml Ligh
Babwaun T bl Liphls.

Indatyy  Ciecan winm M R
ncls rd aigeA, ASEpIEYRQ A n
Lo w1 urr zane.

.Fr-m Fed amd black conscruction paper or fabric, construct small

craft, gale,stom, and hurrfcane warning flags.

Eeep track of

weather conditions and fly the aparopriate flag in your class-

roaon When storm condl Eloas prevall.

Carsull your lucal newspaper

weather column for information on wind speed and wawe halght on

Harragansett Bay.

Checkh wlth your local Coast Guard station for

advice regarding other precautignary measyres that should be taken
in the event of seversa storms.

scicnce)

resources:

1 BARRIER BEACH POSTER,/BROCHURE

Wrikten by Stephen B. Olsan and John A&. Jagschitz.

fraad g, measuring, nanlpulaclon,

Marine

Bulletin Humber 19, University of Ehode Island, Loastal Re=
sources Center.

2 HARINE WEATHER SERVICES

Weather Bureau, U.3. Deparimepnt of Conewerce, Cwironmental

Science Services Administrat-oo.

Available from Superintendant of Daco—a-+5, d.3.

Qffice, Washington, 2.0, 20402,

Jowvernment Printing
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Rows of docks found in marinas along the coast are safe places for people (o

keep their pleasure boats,

——— L L B L L N N R N

glossary:

BOCK A structure to which a boat [s tied or wherg passengers and
geatr Are loaded or unloaded.

HARBORE A protected areda of water where ships and boats are =ept.

HARINA B waterfront facility serving recreaticnal beoaters, wsually
including docks, fuel, storage, repair services, boat and
accessory sales, 3and other related sepyices.

activity ideas:

@ Have the youngsters imagine they are owners of a boat. {eormunica-
tion, drawing, creative wrifing) Ask them che Following questicons:

*What kind of boat |5 1t7 How long is it?

{A rowboat, canoe, small sailtoac=-=11ke & sunfish, speedboat,
power cruiser, cruisfng sailboat] Draw a plcture of the hoat.
Labal the parts [bow, stern, mast, boom, engline, deck, keel,

prope] ler]

“What would be the advantages of haviag one kind of boat over
anothart

ARowhaat Saillboat Power crulser

can go in shallow water quiet faster, goes backward
uses "people' snergy uses wind energy goes whan wind is calnm

63
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“Mow many feet or inches af water wigld your boat need sa
that its hull doesm't touch the bottom?  (several [nches
for a rowboat, several feet for 3 sailboat with 3 %eeld

“Where would you keap the boat when it [s pot belng used?
(tied to a dock At 3 marina, on a mooring, beached on the
share, on a crailer)

%tf kept at a marina, what kind of services would you
wanlt arowvided by the marinat (electricity, showers, tele-
phone, storage, repdlr, water, fuel)

*what [tems would you want absard the boat? (cars, paddle,
autboard engine, sails, radio, life ilackets, water skis,
nayigation charts, compass, tollet, stove, anchor}

*Which of these items would helo make for safe boatimg? WhyT

@ visit 3 local marina (Laber Day to mid-October and wintar to early
sAaring are the least busy bimes for marina operators)

TExaming the docks., Why are sowme docks removed Freem the water

in the winter?
If boats are kept [n the water [n the winter, have the marinaz

operator expldin how he keeps lce from freeszing argund the
boats and damaging them. ({science}

*1¥ bgats are stored at the marina, examlne thelr bottoms.
Why are 2o mary pafnted with 3 red or blue paint? Explaln
how anti-fouling paint works. Try to {ird a boat with
barmacles, Tike those found growing along rocky shores, qrowe-
ing on the bottom. |f it is Tow tlde examine the pilings
supparting the docks. What forms of marine 1ife do vou see
grawing there7 f(science]

20ften in the winter, marinas attract ducks and geese. Bring
along & blird book te Relp in idenklfylng the various specles.
The youngsters may alsg enjoy feeding them stale bresd crumbs.

IresOurces:

1 BOATING IH PHODE 1S5LARD
fvallable From Rhode I1sfand DBepartment of Economlc Development,

One Weybosset Hill, Providence, A1 02903.

(Dutllines wachtlng and boating tacillties 1o ARhode |sland waters,
including navigation charts 1isting, bpating laws, and water Safetly

tips.}

&4



For further information on boating and boating safety, contack!

J.%, Coast Guard

U.5. Coast Guard Auxiliary

1.5, Power SguadroAas

Department of Natural Resocurces, DIvision of Boating Safetly
Red Cross Chapters

a5



Commercial fishermen make their living in Narragansett Bay and the
Bounds. They land their catches at Newport, Galilee, and other ports.

COAMERC AL PORTS

Larger port facllities serving commercial fishlng and acean-
going vessels occur 1n major smbayments and estuaries glang the
ckast. In nost instances, port facilities require major alterna-
tlens in the sea and river bottom for the development of deep water
channels and harbor and turning basins. Port facilitles commonly
include piars, docks, dry docks, warehouses, storage tanks, fuel
depocts and processing or manufacturlng fndustries. They are sprved
by major access reads, cailroads and trans=-shipment staging areas,
Because of thelr size and complex Services, commercial ports use
extent|ve shoreline acreage . {A)

glossary:

COMHMERC |AL FISHERMAN A person whose occupatlan is to catch fish.

FORT A place along the shore where commercial ships coms to load
or wnload thelr cargeoes.

£&
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activity ideas:

@ MARINE-BELATED OCLUPATIONS

Use the idea of belng a cormercial fisherman {one mar.ne opccu=

pation

aof the wide variety &f marlne-related occupations.

Azl the childeen

these klnce of oos

narina-related occupations cower a wide varlety of

that most children can relate to} Lo stimulate dlscussian

ta make a ltist of other marine-related
pccupations {they may know Friends ar relatives engaged in

upations).

Im guiding them, remenber that

“ields,

Scientific careers onomgass oceanographers, biologists,

tecnnic|ans, mateo

careers inciude gavernment related iobs,

(U.5, Coast Guard,

salaes,

@ 7 ISHERKIDS GAME (5}

rolagists,

and ecalogista.

*rofesaiomal
Lhe arred services

Hawy, Corps of Enginemers), engineers, sea-
“opd processors, and operators of other marine bysinesses.
Techaical carsers may be found in byilding and boat reoair,

maritime ooerations, and commercial fishing.
mumity Studies, creative writing)

[ com-

This activwity usas both reading and math skills to explore Fishing

as an occupation.
mdy play ac a time,

l. Spla the dial

}. FKeep track of che number of pounds aof

(readlng, math, writing?

Two or thrae childrean

o sea how many Spaces you San move.

each spin of the dial.

Tish wad coLen wilh

1. Chogse a card when tanding on the sguares wigh the drawing

of the fish.

4, The First fishing boar Sack 10 porb wins Lhe game.

Dljhjn YOur awn cards.
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places to visit:

Mystic Seaport, Mystlc, Conpecticut
Hew Sedford Whallng Museum, Mew Bedford, Massachusetts

Iesources:

| COMMERCIAL MARINE FISHES AND FISHERIES M RHODE ISLAND
Written by Stepnen B. Olsen and Javid K. Stevenson. Harine

Technical Report Member 34, Coastal Resources Center, Univer-
sity of Rhode tstand, 1975, [8%.4940)

Avallable from Unlversity aof Rhode |sland, Marine Advisory Servica,
Harragansett Bay Campus, Warragansett, RI 92882, (Please make
check or money order pavable to Unlversity af Rhede |siand, )

2 HIDE AHD SEEK FOG

Writken by Alvin Tressele.  1Dlustrated by Roger Duvoisin.
lathrop, iee, and Shepard, Co, Ihe., Mew York, MY, |965.

(A book asour lobstermen, fishermen, and everyday pecple whe live
near the ocean and experience the coming and going of the fog.)

a3



1 MAPRIME CAREER SERILES: MARINE-RELATED QLCUPATIDNG, A PRIMER
FOR WI1GH SCHDOL £TURENTS
Edized by Prentice K. Stout and 34ra 5. Callaghan, Marine
Memarandum Number 47, Marine Advisory Servlee, Univershby
of Rhode Island fRevised, Jan., 1977).

fwailable from Unlversity of RRcde Island, Marine Advisory Service,
NaTragansett Bay Campus, Marragansett, Rhode [sland, 288z,

b
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Far out in the ocean, people are exploring for oil.
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OFESHORE EXPLATAT QN

IF the L.5. is to mininiZe dependence on Foreign ene-gy sources,
a5 muck of our Sil and 4as a5 possihie wust wome From donestic soea-
plies. But it "s increasingly mare difficult to find oil and gas
reserves on land.

That leaves the offshore areas, where tne prospects for find-
ing additional i1 and gas degoesils dre guite ercourdging, Geolugisls
esfimate the recoverable reserves of o1l wnde Tying our cantinental
shel ¥ may ke more than the U.%, qas corsumed in ity Fislory, The auot-
loak for natural gas also appears excelfeant, aarticuiarly along the
East Cocast.

The petraleum irdustry has turned seaward beccause it bas had :ia,
Toeday, as Jomestic reserves af il and gas dwiadle in relatian ta
consumptian, the offshore search iz rore urgent than ever. The new
adventdrers are embarkec o 4 ses wenLure :h?t Catt have Tar=reacking
significance far nur caountry 2nd our peapla.

glossary:
]
oIL RIS A structure tor we'll dAr iling and fater For pumping ail

from oeneatt the zcean Tloor to the surface, The oii, in
turn, s Lraasporced to cefineries on land where it i€ turned
into commercial petrocum Z-oducts.



activity ideas:
@ ESTIMATE THE ENVIADNMENTAL IMPACT OF & SIMLLATED GIL SPILL  (C)

Im t4ese days aof oil shortages and heigntensd enyironmental
#warenacs, greal efforcs are being made Lo prevent eil spills.
Yet, deipite precautiorary measures, o211 spills From ships, aff-
share drilling operations, and pipe [imes, in addition to natural
seepage, will pronably continue. As past spills have so tragi-
cally demanstrated, a major ail sajll can take a devastating toll
o witdlifa.

In this activily, youngsters create a simulated oil spll]
with popcorn tossed anto ghe warer and esiimate tne emvironmental
impact of the artlficial disaster. {You can substitute dry leaves,
sawlust, o wood shavings for the poocorn.) The kids pretand to
be envirermental experts who have besn rushed to the scena of anp
"mil 220l te estimate its [w@mace.

The group is divided into buddy teams fpairs) and ane or two
tuddy teams are assigned to each of the fallawing imMoact areas:
landscape, piant |ifa, animal life, and hyman activizies, The tcams
work on the aszumotian that anything the popocorn btouches wiil be
covered with oll, This activity follows well after the "'Sea in
Motion'' activity for Page I of the Activity Book. {science, manip-
ulation] {far zomalete details, see "GEIS 071 Spilis,'' OBYS Trial
Mudule, Set |1)

resources:

I THE HdW AND Hﬂf GF UMIERSEA DRILLING
The Americanm Fagrolewd InStitute,
180Y ¥ Street, N.W., Washington, 2.0C. 0006

Z THE MEW ARVEMTIIRES
Why do they search far gas and nil offshgre?
What are the rlsks they tase?
Co they pellute our ¢odstal waters’

Avaiiahle from Standard Qi1 Company (Hew Jersey), 1251 Awvenue of
the Americas, New Yors, NY 002D

3 THE SEAL AND THE S5LICK
Written oy Qon Freeman. Wikinmg Press, Mew ¥ork, NY, 1370,

(A qoof book for reading to youwng children, It s well ilfustrated
wlEh watercolars, oand has a cott-sell messade abour oil pollution.)

Fl
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{argo ships and tankers travel up and down the coast carrving oil and gomls
from all over the world Lo ports like Providence and Tiverton.

s

fo—————=r

glossary:

TAMKER A& ship wsed for transporting bulk items like oil,
whedat, dand molasses.

CORGD SHIF A ship used for transnorting packaged products 1ike
bales of cotton, autorobiles, and bags of caffee
beans.

activity ideas:
S <HIPEYILDIHG MATERIALS (E)

Materials:

Balanca or scale and IQcc plascic mediclne cups
Ol1-based <lay and aluminum foil

Mewspaper f{to soak up the watber)

Marbles or other sinkers af uniform weight

Frocadura:

I, Inatroduce the cla and and buckets of water to the child-
ren with instructions 1o make the Cloay Float,  Encourage them
1o analyze and record theirt successes and Failures. This
activity may 9e used in 3 Te2 ‘ng center 9F A5 a group acti-
vity, In either case, children oen=Ffit from sharing each
uther's diseoveries,

P



?. A class of 8 ur % year old children began by making clay-
shaped Flsh, whales, buays, etc, This was a3 wvaluablc osart of
Ltheir iearning experience that led to disgussions about real
tish and other objects that fluat.

3. Encaourage the children to emperifent with a variety of
abjeces From schaol or from harme to see If they will Floac.
List them ar Lape them where they belong.

Y. Once the children have begun te make '"nowl''-1ike shapes
that float, hawve them experiment with umiforn weights. How
<an you make wvaur clay float with simkers in it?

L. dHawe a simpie balance avallable. Compare Lthe weicht of the
baat to the waight of the maxemum aumber &f sinkers it will hold.
Children may wish to save cuccessful hoats for o recore of cheir
work, When fhess boats are displayed together, similarities and
differencesz can be observed, discussed amd recorded. The child-
ren nay wish to draw their boars. s the clay thick ar thin? Is
the boat deen or shallow? Are the most soecessful boats wide at
Llhe bottom or narrow?

B, MNow that the children have had a couple of sessions working
with the clay, give them 30cc rmedicing cups Lo float mext tao
their clay boats, Compare thern., How many sinkers will they
hola? COHCEPT: The materlal that the boat 1: made oF will make
a differsnce in ite abikity to Float and the amount of carge it
can carry.

7. Giwe gach child a &' sguare of regular aluminum foil. Chal-
lange them to make it floar. Encourage individeal charts,
descriptions, stoaries, etc. as well as group experience stortes. .
(measuring, manipulation}

—
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resources:

1 TEACHER'S GUIDE FOR CLAY BJATS
Websrar Divislon, Me Graw=Hill Book Company, New York, MY,
1969,

Th
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The ships are safely guided into Narragansett Bay by lighthouses at Foint
Judiih and Beavertail Point.
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glossary:

FREGHEL LENS [nronounced fray=MEL] A type of lens invented in
[B21 by am obscure French physleist. The Fresnel
lens i used today o llght virtually ewvery lighi-
house in the werfd.3

LIGHTHOUSE A tower with a powerful light at the top,which guides
rdwigarors at night.

places to visit:

9 Beavertaif, Cananiecut Island
U.5. Coast Guard Station, Point Judith
U.%, Coast Guard Statiaon, Castle Hill
U.5. Coast Guard Light Station, Watch Hill

LESOUrces:

| '*BEACDNS OF THE SEA: A HI1STDRY OF LISHTHDUSES!
Written by John Bunker, Qceans Hagatine, Mo, 5, 1971, pp. 11=23.

Ih



THE LITTLE RED LIGHTHOUSE AND THE GREAT BRI1AGE
Written by Swift and Ward, barcoure, Brace, and Worid, Ine.,

lahz,

"THE LMENOWN TALE OF HOW 'FRESKEL'S' FANCIES L|T THE LIGHTHOWSES

CF THE WarLD"
Written by Lindy Lindguizt. Oceans Magazine, Novemaer, [97%,

pages S8-63,

76
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‘The coast is also a place for people to play. Canoeing, fishing, and bird-

watching are favorite pastimes of many Rhode Islanders.

activity ideas:

@ EEACH MURAL  (E)

Materials:
The children must help to daterming the materials to be used
in this project. The 1ist might well begin with:

paste sclssars
naper sand
Jaint glue

Procedure:

IF the children are fam[1lar with the processes of choosing
3 group leader and making group decisicns, it may not be necessary
‘ar the teacher to do any of the actual oruganizing. IF the
children are not familiar with the group process, they will need
ta be guided thraugh it the first few times. & waluable part af
learning to make group decisions is making mistakes and correct-
ing them,so don't be too ankious to impose teachar diraction.
There % no abtclute method or process.

Amurai of abeach can be just about anything the children
wdnt it ta be. They may wish to emphasize the wildlife at the
seashore or acrivities of pecple canoeing, swimning, eicnicking
Myving kites, buildipgy sand castles, collecting abjects, =tc.,

7



or they may wish to show the barrler beach and tTdal marsh behind
it. The list of possl|bllities is endless.

This activity is likely to be most syccessful when Ehe chll1d-
Ten have abready been exposed o the concepts covered previeusly in
Lhis book. [manipulatien, painting, drawing, communlcat[on)

@HOBILE (E}

The skills that children can develop while making mabiles are
numarcus. They observe, predict, make and test hypatheses, manip-
ulate, and communicate. The chlildren may choose a theme For their
mobiles sych as life in the tidal marsh, or make a more generalized
"weach mebile' Given a degree of independence, caildren wifll
genaral by adjust the degree of difflculty of their work to their
abilities, interests, and attentlon apan.

Materials:

Twigs arf stiff wlre

String, warn, or nylen fishing 1ine

dpened paper clips or Chrlstmas tree ornament hangers

Objects collected from the beach or cardboard, palnt, and sclssors
for maklng their own objacts.

Procedure:

Introduce the concepts of balance and movement of the mobile
to tha children. DUemonstrate the basic principles of constryction
and help the children declde on a thems2 or topic for the moblle,
This project works best when two or three children work as a, tean.
This serves as 8 good atmosphere for varbal interaction 1oo.
{measuring, communication, manipulatfion)

74



@ vhen discassing nages 18 and 19 of the Activity Sook, comaare the
di Fferent types of recrestiznal activities seen on the twa pages.
fcoammunicatioe, creative wiiging)

=Whar are the seasons snown in sach nicture [fall or spring
wi. summeri? MNets the 47 Farent types of clothing 2eing
wiarn by the peoale in Eae pictures.

*What kinds af sounds wouild the people be wcaring {a canne

qlidi4g quietly aver a tidal creek with sounds »f b7 rds

and “nsects in the backgroumd wu. waves crazhing on the

shore and sounds of children playiag)?

*Mote the different kirds of boats seen {7 EE “wD pictures.
[camae vy, sailboatd

#List ather forms of recreation one might do near the shore.
Wrire & story aboul experiences yvou have hagd at the snare,

.rntrc:-duce a discussion summariz.ng all the ditferart uses of the
codst, Emphnasize how some uses af the codast are conflicting with
other uses.

Examplas of conflicting uses of the coast include:

sparg fishing s, commarcial fizhing
dredging w=. shellFishing

ccean dumping s, commercial fishing
wildlife sanctuary ve. howsirg deweloprent
cheap epargy w5, pollution contrafs

resources:

' TEALHERS GUIDE FDR MOBILES: EXFERIMENTS WITH EBALAMCE AHD MAK| NS
CONSTRUCT | INS
Webster Division, MchGraw-Hill Book Comoany, Mew York, NY, 1966,

9
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Everyone likes to swim, sunbathe, and picnic at the beach, What happens 1o
OUY coast and its many resources 1s important to every Rhode Islander.
We must all work to help protect and preserve our coast and ourocean,

[m————————
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activity ideas:
W POSTERS: PRESERYING THE COASTAL EMVIROYMENT g}

Ask the children to suggest wayes in which they might share
what they have learned about the need to areserve the coastal
anyirgnment with other children in their scbool,  Smong the
topics which might be vovered are the preservatian of sard dunes
and beachyrass, water pollution and its @FFects on ooastal amd
tidal marsn life, and littering. Thoogh the ehildren nay find
other valuable projecis to oursue, cne oassibla activity [5 For
the children ta make nosters and o invite other tcachers in
tne Bulldling Lo display them. Same of che more wverpal, confl-
dent children may enjoy inbtroducing the concepts of coastal
management depicted [n his poster ra cne children in the class
where the paster s heing dlsplayved. Gercrally saeaking, the
fewer the number of words an the poster, the more =FFpctive (Ls
message will pe, Crayon, paint, cut and paste, coflage, or any
ather combkination of rthese may ne ysed,  (manipulation, painting,
drawing, comunity studies)

|

Take only pietures— Flease LE[F
Savd ur dunes —
Lawve oniyfedtprinm. Do mat walk

Y &0 Bencrerhss |

23




SUMMARY

activity ideas:

Use page 20 of the Activity Book with the picture of the fiddler
crab to allow the children to write thels own stories oF express
“heir own jdeas about Ahode 1sland's coast, (creative writing)
Emphas | ze the three topics coverad in the Teacher's Cuide:

7. RhRade Tafardfa Coasd
17, Coodsfaf REpsouaces
[T, Usdeg Do Coast

CROSSWORD PLULLILE

The crossword ouzzle usecs many ef the werds found in the glossary
throughout the Teacher's Guide. (vocabuiary, spelllng, reading}
Use the DOWH and ACRUSS semtences provided or write yout own Lo

fir the capabilities of your class. The ancwers are found on
the following page.

3



LCROSSWORD PLZILE AMSWERS

ALAORS Dﬂyﬂ
1 FISHERHAN 1 3MAILS
2 SALT LPRAY A05E 2 S5AND
3 COASTAL POND 3 L[L&M
% GREAT BLUE HESSN 4 SALT MARSH
L EELGRASS L SHORELEME
& FiRDLER TRAP £ BOARDWALK
5 DUMES F MISSEL
B BARNACLE R SARRIER BEACH
94 LCLIFF 9 CARG] =SMIP
10 PERIWINKLE 10 TIDAL FOOL
11 GuUAHRE 11 SEAWEED
12 DOCK 12 RBEACHGEASS
17 ©LLAMBAEE
5 5 5 .
N S ALTSPRAYRO % E
A K —t U
N LD B ASTALPGHD
L k .3 L
F LS HE BMAW a E
B & B
M- 5 A 1
“RIEMRTRL VL HERSH Q]
% B & A
F'ELGR[AE S s i
T L S
) ¥ PP LERSEAR O
DuUME & W ‘8 E 5
A E BAaBNaicLE A )
L ~ L &4 Lt £F
P EHE I W MK LE £ H "
o 3 FUA NG G 5
£l c R
L T LK c L aAamMBES.SETFE
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LOASTAL REZOURCES CROSSWORD PUTZLE
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CROSSWORD PULZILE

ALTILS

1.

=

10,

1.
12,

13.

A aeraon wWAROSE ocouddcion is ta catet tish isoa comma=cial

Some hips are the fruits of the

a comolax is made up ot 3 karrier beach,

vand dunes, marsh amd pond.

The i5 a large grayv=olue wading Dard.

—_—

5 marine qrass that grows on sandy botgoms in shallow coasial

waters i5 <dlled

i [ives im burrows and is found ail alunog

the share,

Sand are hills or ridges of sand that are piled ap oy
Ll wind.

A cone=shaped marine arimal often Fourd on rocks, pilings, and

thips' bottoms Is called a

—

norocky is an ared along the shore wherg birds often

build thelr nests.

. A& type af small smail that grows In tRick messes on the rocks along

the shore is callied a

& iz a hard=shelled clam,

& it where people Lie uop their boats.
Lobstars, clams, fish, potatoes, and corn on the cob are all part

of a Mew England

a4



DQWH

1.

2.

£

malb amimals with spiral-shased shells are called

is a misture of Liny grains of differant types of rack
ond shell found alang beaches,
A& guahng is a type of
laccoons and othar small animals often come to the
te Fimd food.

The land and thRe sea mest at the

Ov walking on a insteaa of the beachgrass, we

can help save the samd dupes.
A dark-colored bivalwe mollusk that attaches to rocks by secreted

threads is called a

B _ i5 a tvpe af beach that is pasallel ta

the shore, but separated From the malnland by a small body of warer.
B ship used Far cransporting oackaged products |[Pke bales of

cotten and bags of coffees 9eans is called a

Flants and animals that can withstane highly wariable foiscure,
salinity, and temperdture conditions a5 well as high winds and

pourd | ng waves are often found livling im A

& plant |ike kelp tmar lives in the sea is zalled

helps to anchor and build the dunss Witk its

network af undergrousd rooks and stems.



