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Rhode l sly n d
Coact.al Resources Management. Lauacil

L '1Lc Bc'.L ILLl y hi!o k was pr< pa I'Pd 8s part el the Rhmhe [al encl
I 'r~a.-lai R<~~!v Tec 8 MRr!element 4' !ur!OLJ'R pnhliC CVvi S<iOn prr!-
ILrav! 'J'he  .'i!Uni d ir, OxiZLenee «i!!c'.» I!f71, haaa rrRrrdlate L'a pre-
Rerie. prr:i« I. il<vPivp. and Where p~sbie, reRrnre the coastal
:es~!.!rees ~] the stan,L lair Lhis and succeeding generations
;hri!iizh i ~!rol!iehensii!e ar!d ci!orclizR>ed Iong range plenrLmg
and rrranaR!emen . The Cori»e>J has brvad pO~erS ta regelate
ar t»itiL~ ihat;>IfeLL its marLagement. pier! «n.d, the coastal
eni!ronrr!e n t.

J! !a rI. Whew TAe ~arer fs: A Coas al' Aiea~rreke 4~'lit:i5
8i!ok !A aa wrLt ten  v inform yOuagstera ahauL the rmporter!ea
ar!Ll v.ee c!ivor r oasta] resot! roee. Lt may be employed in 8 variety
ol !!'aye to prom<iM 3wCi>win» and an. awerer!esa a  the coaelal
ennronrr!ent. ~luce !R prodded  or rhe ohilh Lr! wriLe hia r!en,
sirry ab!«t each pic[«re. The Lest two pegEe! ot the ectivity have
i vntairL LnL-r!ut semtencea ther, mey be pasted helow thee corre-
~por!c3irrg p!Livre'. ln  t!e LLeSSr!Oam Da~~rl Where The '4'aCer  S
may be u Red w! t h the Terjcher's A L 4. it@  I'uirfe ta C oaa a  he~arr-
nnw rn eemplemenL ex!atirLg rrrarirLe-relapsed attic. or es e r!ew
ec ixity-oriented, nn>I, it! itwif.

Ad.ditior!a] capiee of Dmars tVhere The t4'aler  s. A  .'i!oaral
A>~'areePas Ac6p>ty Book at!d Lhe Teacher'z Ac6L>ry CrrLde  a
Cnc!st@  Au.vrreaese may be obtaLr!ed from the Rhnrle island
Coax al Resourcea Management  '.conrail, 83 Perk Street,
Proii<IPnce, Rl 92903, Tel $40L1277-2475.

The preparetiorL of chic booklet wee finan~ Ln part by I
plar!r!ing grar!L fram the hletivna] Doeeaic end Atmoayheric
ArlmiAiatl'atlotl, Under the proviasona of the L'coastal Zar!e Marl.
agemerrt Act of 1972 {Public Lew 92 SR31, Lhtough the lhlegrated
 'rar!t .4dministrbtialt prOgram admirLmtered aa part of F'ederaL
Regional Cou.scil gran t F BC- I G A-01-07.
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INTRODUCT ION

Rhode I slarrd I 5 a state «I th 4l9 ml les af beauti fui Cher e-
line. Sirree Cp!onial times, Rhode ls!anders have been finding
wayS tO uSe the CoaSt. They have drawn Oh the cpaSt and itS
wate r far paar,  rahspprt, ihduStry, fppd, hprneciteS, waste
disppsal, and pleasure, Over the past deeacle, r'c has becprN:
clear that crur coastal respurces are nct. lirrri less hrough
wise <palatal rtraeagement we are firrdih9 wayS to Clir'et t the use
phd develcrprrent of oLrr @past tp best benefit the pverall irr -
e res ts af the s tate and the pecrp 1 e.

Tp date, there has been a lack crF ~ lerrentary rescrurce
rater i als available  p Rhode IS ianna  eaeherS <p aSSi St:hem in
iht rpduc. Ing the concept af eras ta 1 nrarragerneht inca the ea r 1 y
el errrchtary cur'r I cul Lrrrr. In arr effort to make young Rhode Is I ande r s
rrrore aware pf the lnrpor  agree and the wide var'i ety c F uses Of Our'
bypast, Gamer  Vh.mp. The WagW Iy: A ComtW. ~gr.<zan A~.r.Wy Eor,k
was written. lrr the classraorrr, Ocwn. Nhene Thy. Ii.MeA Ia may be
used wl th th I s Teccheh.'6 A~vMg ~ fe Q r aahl& .~<rr654 tp
COFeleirrerrt equi sting mar'inc-re!ated un i tS, ar as a new acti vl ty
ar lensed uni t in i tsel f



The Teachy~ 'a Ar~i.i'i.0u' G~.de 4< C >ad~..4 mwcii.&4 i s inter-
0isc ipl ina<y ~ n nat.~re, Tr'adi t.ideally, the st.udy at marine
subjects has revolved. around the study of the rar inc sc Ienccs.
Hebrides marine sciences, hawever, the Teacher's Gu de also
ei~phasizes athe r marine-related subjects svch as ~ rine ar;,
geography, lan9aage, histor'y, liter'ature, aad riathewatics.

rHE FQFNAT OF THE TEACHER'5 GIJI'3E

The Tgrt<'n.~~ ~ '4 A giv~ Gula<> 4a Cc~ <~. Aulcv.g nv44 i s cii y I decl
inta the fa I lawinq three sect i ons;

J. Rii.ade. lr.Ear.d'a Came

TI. CamkXL Vraeu, -CZ

l] I Q.y.<Hg  .'ice Li!a.gC

5ec.t ipse I pn Rh.pctg ?>gad'y Crit.  c.or respond iraq to pages 2
and 3 in Vce!rl ÃhMg Tlag ~~% Ibj is made up aF ex.ere i ses designed ta
introduce t.o students the idea that R.hade I sland is truly the
"acean 5tate " The geagraphyi L'lie physI caI intake-up aF the she rel ire,
and the concept Of c.aastal management are emphas i zed

Rection I I an CaaC,~ Rvxauh. W i,carresponciln9 to iictivi ty Book
pa96s 0-10j cari ta inc ac t i v I t 1 es and exp 'l ana t ions des 1 qned to nake
youngsters mare awa re af the impar tarice af the natur'al resources
along cur' coast. The bir'dt, beachqrass, the fish and atelier piants
and animals in ar near the acean, and the barrier bear.hes ard dunes,
the rocky c.li ffs, caastal ponds, sai t marshes, and tidal creeks are
ail discussed,

Section III On @Sing O~ Coa64  corresponding tc pages 11- 19
the Actlvi y Bookj gives examples af the wide variety cif ways in ~high
we use aur coastal resources, and suggests rely ed class ac.tivi'ties'
The use of ovr coast far foa4, recreation, ene rgy, trarisportatian, and
as a location for' boildirigs is Jescribeci,

5UIii ESTED USE QF THE TERAI;HEFL'5 GU I'3E AND ACTI V ITY BOOK

The Teac.her's Gu,ide follows the Activl ty Book page by page, ~i t4
qZ.oaa~u, ~v~ ~~, r.Wa~c.ex, pMcm M v~cX ~ and r'cpu
i denti f ied where relevant.

The ciefini c.iaris iri the gLcdw'rie4 are s imply writteri so that the
teacher may transfer a conceptual under' tanding af the ideas to the s tv-
dent The vocabulary words in ~ac.N glossary re la e ta the indi vidual
drawings and the sentences describin9 them at the back of the Activity
Hook,



The zcWv.~ «dern presented On each page are rrul ti-discipl Injury
iA. nature. Irr parentheses af ter' each act ivi ty I s the area in the
carr i oui um «herc the act ivi ty nray be Inserted. There are four
qelreral subject areas.

Social Studies

Peading
'! oem bu 1 a r y
5pe I l I ng
Cr'eat ive wri t I ng
COrmlunlcatianr

Hap studies
COIrrmLrn I ty s tud 1 es
H t s t.cr s' y
Geography

Science and Rat.h Art arrcl Hue I c.

Sc. I ence

Heasvr ing
,"la th

Drawing
Pa i nt irrg
Man r pul y c r on,
Slngin,g

The ", e,hvMc.~> inc. I ude books Fcrr bo th the teacher and s tudent, as
well as articles, magazines, and other mater [al s rel evant to the
par'.icular coastal resource or use Ot the coast heing studied.

For mre decai1 s about the p&c.ed W vm«t arrd ocher field trip
s i tes suitable fcrr el ereentary ch i I dren, consvl t ch» Env i r'arrnrerrta 1
Educ. ation Field Guide 1 I s ted under G,.n.e~ Rk jetZnc&-

Each pic cure in the Act ivl ty Hook is des igned to promote detai led
di scLrssiorr af people, places, arrd thlrrgs replacing ta t.he coast, 5pace

provided at the bc ctorn of the page for  he chi 1 d;o wr I te hi s own
s tory about the pi cture. The 1 as t twcr pages 0 f the Ac t i v i ty 800k can ta i r
cLr -out scrr tences the t nay be pasted be!~  he i r d'or r<sporrdirrg p i c'ures
Some teachers may wish to rerrave these last two pages f rom chc Act i vi ty
60ok sa that the scory will not I lra[t lnraginative cliscuss lar of the
piCturee by the stederlts. The irrterest and enthuS iaSm eXpreSSed by the
teacher, as weil as the student, wil > 4[ctatc the dcpt1 ca which each
page of the Activity gook [s explored.

The TWehe<'5 4~u&y Gmde. Ca Cum.fat .tv','.q.nZas shouid be con-
s i dered arr ovtl [ne far use wi thr VcvJ~ N4~e T&~ 4rWep, l4' 4 "Cad«W
4Lr~vrear 4cWv«tq Bach. In the classraonr. The ioose- leaf, puncrred
format of the Teacher's Guide provides an orqanized. 0utl inc for st.udy
of Our' coastal errvlrpnrnen.t, ~ uparr which the teacher may build a corrpiete
resource F [ le to suit part i culm' curt I cul ar need». As i t nray not be
pass ib le to repr I nt. Pou,'n Ãher,e. The. ir'Ma~ Ia once eel st I ng supp 1 les
are exhausted, please keep one c.lean capy aside for your future
dupl ication needs,



GENERAL REFERENCES
The foI! owinq resources are de-.ltl fied by '.et er as they are
r-.fear'red 'o In the text;

ECJSYSTeKS ANQ R.ESQURr-E5 Of: THE '%554cHL'5ETT5 r-GAST

'written by Carl Ca rlozzi, M thryn King, and 'dlillam F, Ve bald, Jr.
Il 'U strated by 'William F. N«wbold, 'r. I istitU te far Ian and
Ervironment aid Hassachisetts Coastal Z~ne Management Program,
1973.

Ava i I ab I e t -cm Execut i ve Of f i «e of Env i ranmen ta 1 Af fa i rs,
130 Corner idge Street ~ 3ozton, "4 02202.

ENV IIIQNME4TAL EDUCATION FIELD GUIDE TO RHQD'E I'SLAND

'dr i;ten by Wi I 1 iarn Craasdale, E4ward H'l l, and I:or'dan Felnc<.
.'iar inc jul let.ln HurIIber 22, Ui i<ere I ty of Rhode Island, 197e

Ava i lable fram 'Jr.iverzl ty of Shade. I sized, Mar inc PdvIsory
Service, Narragansett i3ay rzmpvz, Narraqansett, RI 32882,

OUTMOR e IOLDG ICAL ikSTPUCTI QUAL STItATEGI E5 ~OBIS'
Outdoor 1iologicai Instruct.tionai 5trateqies af. er bath inde-
pendent and sequen-i al activities to promote the underrate"dirg
vf ecolag ical rel at.ionshl ps by yourgsters Each DBI5 falia car
provide an enjcyable and inter'esting outdaar actlvi ty, You may
el ther select Individual ac ivy.y fq'l los for in«lus Ion in your
existing environrrental program Or a group of toI its ta provide
a Comprehend iVe eXperlerICe: i Outdoor bialagy. F leribl! I Zy and
adaptabi1 i ty in select.ion and use of a;' Ivl tl es are Illa' ja'I
pe«ts of the doe lgn of QBI 5 materials,

."115 Tr ial Edi tlat I �8. 5D + 51.20 postage!

Adaatat.ian--Predator/Prey �ll habitats!
Animal Movement in. 4'ater  Al' aquatic habitat'!
Animals in a Grassland  Lawns, rreadaws, and fields!
Attention! jAl l habi tz s!
Bean Bugs  Al 1 terrestr lal ~fbi tat~!
Creat Streambeat Race  ~ rea~s!
Ha bi tat Sun Pr ints ~~All hali tats!
Habitat% 0~ the Pond  Ponds and lakes!
HOw Hany Orqanisms L ive,ler'c7  POI>45 and lakes!
Invent a Plant  A'.1 iabl tats!
Invert an Animal  All habitat'!
Rapping, a St.udy Si to,411 tabi tats!
moisture .beakers I.All te restriai habi tats!
Hatu.-al Recyct iraq in 5aii ~r ' ' terrestrial habi ta s!
Na tvra 1 ~eoyc' ing in 4'a t«r ~Al ' squat i c hab i a ts!
Qu.t of Cont-.ol Lbw&j



Plant Hunt ',411 terrestrial habl tats!
P/arrts Ar~nd a Hulr ldlrrrg  Hv i Idlrrg si tes!
Seed Dispersal  All hab/Lats!
Sticklers  Ali terrest.riai habita ts!
Terr'contr lral Hi-La Hunt.  Al i terrestria< habi tats!
Water Ha 1 es ta Min I- Pand  Al 1 hab i tats.!
What Lives Here>  Ail aquatic hab1tats!
'Who Goes There7  Al I te rres tr i a I habi ta tsar

De is Yr ia1 Edi ti on I I  $9, 50 + 1.20 postage!

A Hetter Fly Trap  Terrest.riat habi tats.!
An inrun I 4n t. i -F r'eeze  Col d terrestrial hab i tatsj
Animal Diversity  Terrestrial hub tats!
Attract.lve Fish  Freshwater habitats!
Beach 2anat i crn  Marl rre hab1 tats!
Bl rrIFeede r'  Ter'r'est r i a l hahi tats!
Crawdad  rab  Marine or freshwater habi tats!
Flocking ta Faad  Marsh or f reshwater habi tats!
Food Chain Game  Lawn or field habet t.ats!
6amirrg in the Outdoors  Ter'res trial habl tats!
Happer Clreus  Beach or field habl tats!
L i chen Laoki ng  Terrest r ia 1 hah i t.ats!
Li t ter Cr'I tter's  Woadtand habi tats!
Me tr i c Capers �r ywhere!
OBIS Oi I 5qi ii  Marine cr freshwater habl tats!
Piart Patterrrs  Terrestrial hab1t.its!
Rock P i sneer's  R.ac.ky beach habi tats!
Roots and Shoat'  Ter'restrial habi tats!
Seas in Mt i an  Sarrdy beach habl tats!
Sensor'y Hi -Lo Hunt  Terrestr ia 1 hab i tats!
Savrrd Dtf  Lawn or fieid hab1tats!
The Qid 4'hite Sheet Trick  ferrestrial habitats
Tao Mary Mosquitas  Freshwater pand habitats!
'Water Breathers  Marine or freshrNater habltats!

at ni ght!

Trial E4i t ion Sets �4 actlvt ty foal los per set! are available
frenr 0ISCCrVERY CMI4ER--OBIS, Lawrence Hal i a. Science ~ Unlver-
s I ty a Ca < orn1a, Berkeley, CA 94720.  Please make cheek or
money order payabl'e ta Re eats af the. Unlversit cf Caiifarni a.!

4vai lable fran Urriversity cf Rhode lslarrd, Marine Advisory Service,
Narragansett.t Hay Campus ~ Narragansett, R,l 02B82.  Please make
check or ~ncy order payable ta Universlt of Rhode Island.!

 E! THE WORLD DF WATER AN INTERDISCIPLINARY ACTIVITY GUIDE
Wrltter by Ruth Ba raqine. d.a. . rj s ers, Hu. a p, NY, 1977.
 For'thconlng!

�! RHODE I SLANG'5 CD4STAL NATURAL AREA5: PRIORITIES FOR PRO-
T E CT I CIN AND I$EME HT
Wr r t terr by 6eol gc L. peavey. Mar'lrre Techrrical Report I'lrjmber 43,
Un lversi [y of Rhode ls iarrd, Coastal Resources Center ~ 1975,  82-OD!



Il, MAGAZINES REL4llNG TQ THE NARIHE ENVIRONMEkT

The follcrwirrg list. af rnagazirres are ones  hat are written
for the rron-technical persarI. They will supp>y an ence>lent
r'esource file ar fut.ure c.lassraom studv.

AUDUeaN mGAZINE OC EAN5 MAQAZ I' ME

18 KORUNA T'105 OC EANLIS k4.GAZ I NE

JOURNAL QF MAFL INE EDIUCAT I DN 5EA FRONTIERS 6 SEA SECRETS

MAPITIME5 SKIN DIVER

NATIONAL GEOGRAPHIC RAGAZIHE SHITHSOhllAN KRrJAZINE

NATIJRAL HISTORY M4tiAZIHE UNDER44TER N4TljRALIST

 List compiled by P'rentice K Stout., University of Rhade Island,
Sea Gran t Ma r i ~e 4dv i sary '5e rv i ce, Sep'er her, 1976,!

membership Depar'trnerrt
950 Third Averrve
New York, HY 1O022
$13,00  Bi-mon.thly!

New England Marine 4dv[sory derv,
Ur overs I ty 0< Rhode I s land
Narraqansett Bay CaeprIs.
4arragarrse't, Rl 02887
52.00 one tirre charge  8i-monthly!

The Aeqir Corporation
P 0, 80m 39B5
Ncwpar't Beach' rA 92663
5 I 2. 00  Qua r'te rl y!

Graduate School of Oceanography
Ur iversity of Rhode Island
lpga r ragarrSett Bay Campus
Narraqanse t t, R I 02882
Free  Quar'ter'1yj

Mat.lanai Geographic. Society
17th 6 M 5tl'Sets, HV
Mashinyta~, DC. 20036
510.OO  Marrthl'y!

The Am. Museum af Natural History
entrail Park 4est at 79th 5t,

New York, 4Y 10024
$I 0, OO  rrron th 1 y Oc t-Ray ~
8i-mhthlyfJun-Sepj

Oceans Haqazine
P.D, eo~ 65
Vxbridqe, HA DI569
$I.Z,QO rBi-rrerrthly',

%!ada tfo I e Qc.eanpgraqhl c
lnstirution

4bads Hole, PO 02543
QQ  Quar'rerlyj

Irr ter nat iona I Ocean, Founda t.i cr
3979 Ric.kenbaeker Causeway
VII glrria Key, Hiarrri, Fi. 33149
515.rXr  8i-rrIcrrthly!

akin Diver
P,Q. Box 3295
las Angeles, GA 90028
$9.00  Month]y!

Srrr1 thson 1 an Associates

900 Jeffersarr Vl'ive
Washiagtcrn, rrL 2Cr56Q
$I0,00  Rorrthlyj

Arrrer[carr Li ttaral Society
Sandy Hook, Hiqh lands, 4J 07732
57 ~ AD/ 5 tuderI t, 510.00 / lrrdi v i duz 1 ~
512.50 Farni ly f, Library iguar er1v>



Ill. MAR.INE AQUARIA

4fter much corlside ratian, you may feel it appr'opr'iati to have
re rine. ~qua riurn irb ydur' Ciao SraOnI. CpnS ult the I'allowing resources

OCEAN 14 YOUR CLA55RMK

Wr'itten by Barbara 5, Waters Cape Cad Ex ension 5»rvice, Raiir'odd
Avenue, Barrbstable, MA 02630. 1,5i.25!

Part I Introduce.tian

Part I I 5e t irbg-Up
Pa rt I I I Ae t i v i t 1 es

Part I V Beachcamb i ng
Part V Bibl lagraphy

 For 'he elamerbtary teaCher wha i s ready to try aa easel ting adventure
in,tp the war I d af mar tne 1 i fe i n the c.l ass roam,!

THE A }UARIUM
'bbritten 'Sy Carol Hawer. Children'S Ruaeurn af kartford, 950 Trout
Brook Drive, lest Martfard, CT 06119 ' l53. M!

I V RHODE ISLAND RAS IHE 'EDVCATQRS  R. IME!

Rhode lslarLd Marine Educators  R,lMEj is a group of teachers,
stu.dents, and int.crested people who are dedicated to the concept r.hat
the oceans can and should be studied not only in the classroom, but
anyebere, and at any t irne. Seeking a marine literate society in
Rhode island, R I Krimembera are interea ted n iearnino more abooi.
the rrarine sciences ~ as well as marine geography, art, language,
drarr~, history, li terature, and lapgg, Ta share i deas, RIME publ i shes

hews 1 a t te r' ta keep I ts menlbe rs inform»d af workshops, meet I ngs, and
new curric.ulurn materials. R.IME rb»mber'5 hold a variety af beach walks,
cur'r'i'cu]um exchange mac tings, lee tures an topics such as salmon res-
torativee, law of the sea, and seaweed cot]ecting, alpnq with workshops
an laboratory methods and niarirbc aquaria in the c.lass xaam, Nembership
in R.IME is $4 QQ per school year', helping tp pffset the cast of t.he
newsletter', lecturers' and publlcatlotns,

For more infCirrtIatICin about RIKE and a her mar'ine education
programs ir Rhode island, contact Prentice K. 5tout, Marine Education
5peciallst, Marin» Advisa ry 5»rviee, University af Rhode Island,
Harr'agansa tt Bay Campus, Narragansett, Rl P28B2. �01! 792-621'



I. RHODE ISLAND'S COAST

Rhode Island is a state with 419 miI.es of be@»tif»1 shoreline.

glossary:
BAY A wi de i nl et Df the sea ~ indent inq the shor'el inc.

I SL4HD A body af land faut t'ounded by water'; rei actively seal ter than
a eantlre~t

MARlkf Pertaining ta a sea ar the a~ear

DCEAN The entl re bo4y af sal t water  scaw'ater! that covers mare
than 71 per'cent af t.he earth' s surface.

RIVER 4 natura 1 stream of wa te r of f a I r 1 y large s i ze f lowing I n
def i~i te course fram a~ area af hiqher elevation to lower
eievatio~.  The term 'r iver'' i 5 used col laquial ly a~d
incor'rect ly ta def [ne narra tida I i~lets such as the
Harrow River and other inl etc of the sea such as the
Sakannet Ft i ver . j

SAL IHITy The neas~re af the quant I ty of dissolved sa'I ts ln seawater

5EAWATER The water o< the ace=i ~Mich i s d i 5' I nqui shed f ran fresl
water by i t s aopr'ec l ab 1 e za I ir i ty

5I'.MELINE The area where th» lar d anV se~ neet.



SOUND 4 long pa55a9e af water fanning a channel between the rnain-
I'a~d a~d an I s l and Or connect.t.lag two l armer bad l es aF ffate r
s u c.h a s a bay a n,d an acea~.

activity ideas:
QExamin.e the map shawn belew I.'and an page 2 af the Act.lvi ty Beak! .'



I 5LANb5 80D I E5 QF 4'ATER.

~locate the I s I ands in Na rrdgansa t t Bay  map s tudl es !
"1 o cate the boll 1 es of wa t.er Found a long the Rhode l s 1 an.d

shore  map s tud.i es j
~D I se.usa the d i f fe reduces between the vari ops bodies of
water, i, e, sound, bay, r I ver  vocabula ry!

~D I scuse. the hi s tory of the Rhode 'I s I and state seal  h I' s tory!
~Des I 9n your own word ganics using the names of the islands

and bodies of water f ovn4 i n and around R.hodi ~ I s I and
 spe I 1 I ng, voeabu ! ary j

~ Lae.ate your c I' ty or tawm on a map. A copy of the L~ing G~e
Rhddt lhkand   see keda~eA ! wo~1 d be of ass 1 stance

in d i scuss I ng some of the hi s d'or i ca I aspects af Rhode I' s 1 and ' s
coastal tmes dul irlci fbi''val ut 1 onary t I mes  hi story, coamvni ty
s tU41es, geog raphy! .

+'Cons tr~ct a large contour or topograqhl ca 1 r ap of Nar raqanset t
Hay of chicken wl re or styrof oanI and pap ier mache. Use thi s
large map to d, I scuss the caasta l resoU ries and uses of the chas t

they are descr I bed in the Act 1 v i ty Baak. Pa i et wooden or
g rassy areas, C i t ieS and tpwrIS, rOCky ShareS, beaCheS, and Water
d 1 f f credit ca lars  map stud l ~ s, geog raphy, painting man I pu la t I on! .

res oia rCeS:

1 C HART'- -HAT I &MAL OC EAN 5 IJR VEY

Fa r the use of ma rl ners navl ga tl ng a rea wa ters  $3. 25 ea. j

Chart No. i. 3223 � Nar ragensett Bay - New Harbor, Eas t. Passage,
Cohahl cut I s land  iarnest~j and W'es t Passage

Gha rt No. 1322B � 8orsevec.k Beach, Wes tpart R I ver  cas t 6 west!
Cha rt No. I 3219 � Po in t Jvdi th P~nd, Vakef I e 1 d area
Cha rt No. l 321 7 - Block t s 1 and
Chart No. 13215 � Block Island Saun4
Chart No, 13225 - Upper Narragansett Hay  Prov i dence River and

Ha I I'bganSe tt Hay!

A DvTCH

8 PATIENCE

C PRUDENCE

D CQNAN I CUT

E AQU 1 GHECv,
F HOG

G HOPE

I-I B L M K

1 NARRAGANSETT BAV
la ~EST PA55AGE

Ib EAST PA5544E
2 BLMk t SLA&D SCUVD

3 RHODE I SLAND 5PlJHD
4 Hlj IDENT HQP E 94y
5 GREEN'W I CH BAY
6 PROVIDENCE RIVER.
7 SAKCINHET R I VER



Chart No 13225 " Providence. I'arbor
Chart NO. 13221 - Na rragartcett Hay, Mt. >lope Bay, Sakantvet Rive r
Cha rt Na 13214 � F i ehe I' ' e. I s 1 cInd caqrtd
Cha rt No. 13218 � Polr t J ud I th, Mar tha'S Vineyard, Buzzards Bay

and I ower Na r ragaI1cet t 9tly
Chart Np 13205 � Black I slarid Sound ancl apprcaches

2 CRL'ISING GUIDE TQ HI STQRIC RHODE ISLAND

Cruising
Guide TD

Historic
Rhode Island

A bviJi tn Iht tnskiric siies ot caas>a. Rbade
ivland!IaS been prepared by;he I 'niveTxitv; iif
lth<x3e I.vtaiid'w Nfdrine Ad.vtaa&' 5erVICe.

4batIt Ihe SiZe Ot a Stiiv, raid map, thi- t, rviv-
ing Cuide ShttieS '.he laCati»n»  i drh pivti at
in ti.rest acidPVeS a beet deSCnPtiaV. C I' ItS hiStar.
ical signihcaricc'. Hacxgrx~vntI ini'virrnatioriiin the
CCtlCincal peril  c. ltiiM-ii%! an.d ShetCheS OI
I>Otable peOple and pliCL S iip thnivbh the J4-
iiiliitlidriarv pe@ad acca rapa ny the vite dc sc Tip-
tians

The pu,rpase af the Cruising t ' vide is ta <~dble
SightSeerS ITaveldritt. eiIher bv bOat aI ay Car ta
eiiPlare thOSe al the Stite S hiSt<itiCd! dt's aclia99
'.hdl ]tv wllhin ease' reach af the caastline It is
alvin the iinlv public map al the state thiiI indi-
caLes the tcxativn, v shi.llhvh be d.v. The C<uIsing
L.stride iS dead~edia be uSed. by baitit Ctwnen, in
CCirijunCtittri with iitivigattanal CharIS aIt4 Cruia.
iag guideS. On the baC> Cit thi. Gidtd.e is d aalax
Tqprtidvrtittn Cif d map Ot,"varragartaett %y
drawn by cattagTapher Charlev Blaekowitz in.
1777. The inap Is stuiable Iar framIILg

ThC' CrttiSirig t.Vicki ma V be ordered bv mail-
irig, d check  Or pl. 00 >itteiI'C PNit4blt' te >I'IC VlliW'r.
<PV O  Rhiifr IS dtii!'i IO JRL MaIIIte AdiriSCtty

1'ubiiqaliciriv i niI. NdrrtibdrttteII BaV
Camptts. Xatragartsett, R 1 92%2

d rNr

5I rect

City ar Tawn

State

Q Jahtlty



;3 The shnrelive is where the javd and sea meet.

ESTURFLIE5

The estuary markS the Canve rgenCe pf fresh water' Fram streams arl«i
rivers with the arear's salt water. Estuarieg, are fc und all along the
~hade Island coast where flowing <r'ash water neetS and rligeS Witll Salt
water Fliver mauths are usually where estuaries fprrl They may Vd y
gr'eatly in size fram '.he Snlail Narratio R,iver 'n Narragansett ta ?he
larqer Warren then I'ravid'ence Rivers ta ane o< the la rqest estuaries
ir New England, Ndr'laganSett Hay itself.

ES uarleS Support 4 Sign,ifi«ant arnourlt an«i variety aF biol'agical
pro duCtiOn. They often Carltalrl hob[tats which al' Vital e4vir'Onment5.
Fo r roast aF the state's biol«gical respurces Hecause pf  heir pro-
ductive waters, sheltered arlchp raqes, and navi9atipnal accesS,
eStVa<ioS have been «enterS. af much af the CagStal SpCial arid eCarlgmir.
grawth. Wre than anywher'e else On the coast, «amalex systems vF
natural resou r«es and hvlnarl vie have been created. Only wi h «a reful
planning can these man-rlature SyStemc be Compatible We muSt be«arne
aware af ways tp pre tent and preserve bath the productivity OF vur'
estuar'r«S and the quaiity of life for Rhode islanders that they
support.

Along the shal'ia s a~d shares at the rivers and streams ~ sus-
Oen«led material carried dmrr.str an'. ir the eStua rine SySterr beqirls
to settle out, Often «reating lar- shoals that provide a base <ar
the fprmatian Ot habitat' like Salt iarshes an«i tidal eclat camnlvniticS
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The presence af large amaun[s af detri t is and mineral nut r i ents
provides a rich base for the produc.tivi ty of ml 1 asks ~ crustaceans,
warms, and seal l f I sh, resul ting lr an especial ly attract ive foad
source for many calmer'c ial and s~r t f [sh,

Estuaries are critlca I environments far many Freshwater and
sai twa ter speci es oF f i eh and shel if 1 sh, Same permanently Uccuay
ch» estuary and others use it as a habitat far part af rheir life
cycles, Among the resident. fish are forage species tha  are impor-
tant in transferring food energy produced by the sa! t. rnarshes, eel�
graSS bedS, rocky ShOres ~ and plankton tU larger CalmlerClal and
sport species. Some important. forage f ish are At lant.ic si 1 vers idee,
sLlcklebacks, pipef ish, cunners, munmiehags, and kl 11 ifish. Larger
fish which seasonally enter the Narragansett Bay estuary to feed
upon' the forage fish include the bluefish, striped bass, cad,
Atlantic mackerei, and fluke.

Many fish species require the estuary as a spawning ar nursery
habitat, 1ec.ltlding abaut twa-thirds. af the iniportant carrrnerc.lal
speeieS, Zuah aS the nenhaden, tau,tag, tCIncad, Seup, arid winter
flaunter. Irl additian ~ ather irnpartarlt Spec.ieS paSS thrauqh the
estuary in the pracess of rhoving upstream toward freshwater spawnirg
areas. These arladromavs fish include the Amerlearl shad, alewife,
and rainbow smelt. The young af these species depend Upon the
estuary as a source of fooci and as a nvrsery area az they drif  down-
stream fry the areas. where they were spawned to where they alii
rnatu.re. Estuarirle t1dal flats are particularly productive shel if ish
hab] tats. f S<4a r ies are a 1 Sa one Of the feW Caasta l ecaSyS tenlS that
have the sal ini ty required by oysters.

Activir les designed to make estuaries more ski table far water
transport al ter the normal shal law conf igurat.ion of the bottom
through channel an<I harbor dredging. Dredgirtg creates deep lanes
which support little biological productivity, ln additions
d redqing activities have released pailutants which were farrnerly
trapped la the batcam shaais and. sedlnlents and resuspended the
Sediment and paltutlng lna terlalS inta the water.

Estuaries ar'e influenced by certain kinds of engineering works
upstream, Darn' while providing Flood protection, also trap des-
irable det.rital materials and prevent them frcrn shaving dawnstrean
Inta the estuarine system. At. the same time, they influence the
strength of river cv.rrents in t.he estuary, which alters the relation-
ship between such factors as upstream saltwater penetl &t1on and the
effects af the tidal bore:,

Construction af naviga t.ion stree.tures and bridges in estL arine
syst6%5 can charge the circulation pattern af fresh and salt water,
interfering with the process of mExlng and, in some cases, reducing
rhe effec tl've estuarine area available to species which are nromal,
temporary, or permanent res idents. I'adapted from A!

Ey
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glossary:
I.MST The seashore or the land nea r i t .

ESTUARY A senri-enclosed coast.a! water body wi th an open
c.orrnect Ion to the sea where fresh water frprr r-iyers
and streams di 1 utes the sal e water vf the ocearr.
Estuaries are characterized. by a distinct poprIlation
of animals arrd plants,

TIDE The al ternatih9 rise and falI of the surface of the
ocean and of bays and rivers connected ta the acean,
Tides are the result of gravitaticnal forces between
the earth and the sun and the earn.

activity ideas:
~ Referring ta the map on page 2 of the Activity Sook, introduce

the new word "estuary," Risc.uss the character I st lcs t.hat make
Na rraganse t t. Bay 0 ma jor es Lua r'y on the Eas g Eoas t.  vocable 1 a ry,
map vtvdlesj

4 HQM T I DE5 N!R K   E l

Explairring to a group af young c.hildrerr what the t Iles are ls
not rrearly scr diff icul t as answering the many ''why'' questions
that follow. General ly, I t I s sufflclen.t for c.ht ldlree ta under-
stand that the moon makes the tides r l se by pul I ing on the side
crf t.he ea rth tha t I s Faclrrg t.he moarr. The Fcr l l owing denrons trat i on
serves as an in trodLLc.t ion to the nroverrrenr of the p I anr zs and to
improve the chi ldrerr 's understandirrg Of the tides.  scierrce,

wanlpulatlonj

~Kinq tap% orDit

l j The chidren sit on the rnaskirrg tape or'bit. They pass a
medium s.Ized ball  the earth! from one to another, each chl id
turning it ance on i ts axis. Each child mcrves the earth through
one 4ay  One rcvalutionj,
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2! Now rave
chi ld ~ho has
standing that
t irnes,

pne chi ld carry a smal1 bal I   he imanj around each
the ' car'th .' ' gves t. i cn the chi'1 dren tqwarrJ an urider-
the rior. Faces di ffe. ent areas pr earth at dl fferent

3! I''. a I ar'ge globe i s avai lable, a riagni f i ed dempostrat ion
the mverrerit or t.he earth and the moon can be rrade.

~ INVESTI GATE TICE H.QTIOH5 OF TH'E SEA  Cj

Waves y cul rents, surf, t I des, and winds constant.ly reshape
beaches SandV beaChe S par't i cut arly are Characterized by ieOvy
wave ac.t ion ard rapi dly shi ft in' sand. Organi srrs are scarce an
these surf-sweot beaches bccaLrse cf the I hack of stat ionary objects
on wh I c.h to an char Raweve r, b i 's and p i eces pf cirgani srns f ram
more hosp i tab 1 e errvr rronmen t.s af ten I i t tc r these beaches, Whe re dc
these r'emnar ts of organ i burrs cprre Fr'orr and hm a'0 t.hey reacl-. your
ac.t i vi ty si tel Thi s act i vi ty invi tes your' partiripants  p d I s.
cave r' i f t.he mat i pns pf t he sea coul d be respprrs lb 1 e Fo r t ran s-
pprt I Ilgr this organi srr debriS,  SCierice, mani pLr lait1pn ~ rneaSLrr'irrg j

Our l ng thi s act ivi ty, vi si t the shore and draw attention to
the bits ard pieces of orgarr I srrs  shel ls, seaweed, feathers, c'ab
and f ish ske1etorrs ~ etc, ! that are scattered along the beach
Ask your qroup how these organism remnants rni ght have reached yc Jl
ac' ivi ty si te. Tel'1 the par'ticipanCs they are going eo invest ignite
t're pass ibi I ity that the mtlorrs aF the sea corri ed the organi sm
. ernnants ashore. The investigation involves toss i ng f I'crating,
s in~ing, and neutrally buoyant  does net s in~ ar float! cbjects
ir tp the water off the beach arrd observing < resu I ts.

reSOurreS:

EST'J4R I E5

Wri tterr by Laurence Pringle, HacHI 11zn ~ 1973,

 Ap over'view of estuaries, what they are, haw they are fariried, and
the l Irraortance ta the marine eccisys terri--upper elemenitary, !

'WATCH THE TIDES

Written by David G reenhpod, Ir' astr'ated by Jane  asti' Holiday
House, lnc., 1961

 tir'aphic descr'ipti on& af how t.ides work i: d why m have them--
aqe 7-8, g ra des 2, 3,4

 Far carrplete detai is, See ''Sees err Flotian'', QBI 5 rl al Ed'i t'.on, Set I I !





activity ideas:
~ QCEAN WORD GAME

Make a list af coastal resources ahd Other ~rds that are related
tc the narlne envir'ohrnent. lvacabula ry, spelling!

A anemqne, 4tlantic, aquarium
barrier beach, beach grass, beach pea, bluefish, bay, boat,
breakwater, ba macle

r clam, «ad, ccral ~ crab ~ ccastal pond., cii Ff, Largo shl p
D dune, deck, dal phlh
E es tuary, ee 1 g rass
F ilounder, f I sh, f in, f i sherman, fled ler crab
r green crab, g rea t b I ve heron, gu 1 1, g i l 1
H hc rr ing, horseshoe c rab, harbor, herr [cane
I I ceberg, i cthy01og I s t.
J je1 lyf ish
K kel p
L l i ghthausa, 1'abater
H narsh, mackerel, vvssel, carina
k nautical

0 oyer f.ef, ac.tempus
P periwinkle, planktcn ~ PacIfic, part

quahog
R reef
5 shark, s.ta rf i s h, sca I leap, sa l t spray ros~, she I i, seaweed,

shoreline ~ sand, ship
tide, tidal pawl, taVtag, tunas traWler, tahke.r

V u rchl h
V vasse I

wave, walrvs
X

Y yacht.
2 zooplankton

~ "5" WORD GAME

seaweed

salt. spray rase
shoreline

sea gulI
shall
seaharse

sa l Isa t
s  arbaard

squid
seho01
s arf [sh
shell

subma r 1 ne

Skin di ve

5CUB4
sunken treasure

sound

sediment

iB

Hake a 1 !st. af al I marine-related mrds t.hat begin wl t.h the let.ter
 vocabulary, spel lingj



1 PACQO

Wri iten by Hot 1 inq C Iancy Hal I ing, Houghton-Mi ff t in, 1967.

 A c.lassie. fqr chi]karen abou  a hermi t crab qrawing up, and ail
the creatures he meats in the sea--exe.el le~t i i lust.rations. j

2 THE CRA3 FROM YESTER.DAY

Writ.ter. by John F, Waters, Frederick Warne and  o, ~ 197D,

 A story about the horseshoe. crab, the harrrlless but nuch feared
"living fossil''--excellent pastei lliustratlans,!

3 THY FR1ENO DBAOIAH
Written by Brin on Turkic, Viking Press, Hew York, 1969.

 A story about a herring gull.!
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serge

shalk
sand

sur F

salinity
seal

striped bass
scallops

sea
sca 1 es

Sa lnIa n

ska Ce





seeming 1 y independen t. f eatures are actus 1 I y ve ry c 1 ase I y in ter-
related. ln marry cases al tering one wi l 1 produce same varia.t,ion
in the physical quality af another.

The pands va ry considerably in size ranging frain appraxlrnately
T0 ta 2000 ac.res. Several have been moderately developed alarrg
partians c f the shoreline while athers remain largely in their
natural state. Mast of the ponds are connected to the sea by a
srnalt breachway through the barriers the presence af which oFten
deter'mines the character af the pond. In same cases these breach-
ways have been pcrmarrently stabilized with rip-rap walls. 0 ~cw
of the smaller ponds da not have ac.tl've breac.'hways and are, the re-
fare, more brackish, Hast af the ponds are shallaw. Several of
the pands receive considerable fresh water runafF fram upland
str'earns which inc.reases water mixing and causes differinq hydra-
lagic candit.lans to exist in diffe rer t locations af a pond. This
usually increases species diversity within the entire aquatic
system by providing habitat' far a variety af arrlmals adapted ta
di f ferent sa i in i ty regimes.  Dj

SAHf! BEACHES

Sandy shores are the most uns able, ar 4 consequently the
least bialagically product ve coastal ecosystenrs fcrund alang
the Rhode Island shore. 5imlla r to rccky shares, the sand
beac.hes are fully exposed ta wave and tidal energy Vnllke rocky
s rores, the substrate is unconsolidated and unstable. Sigher
plants can 'Find na anchorage, sa that Drrly uniceliular algae are
present to manufacture facrd within the beach habitat..

Sand beach envlranrrrents are <aund frcrrr Westerly to Sakannet.
They are most prevalerrt where glacial materials are present to
contribvCe sands, gravels, and cobbles far beach formation. The
major stress factors influencing the lives af sandy beach plar ts
ard arrirrrals are high wave energy arrd surmer drying and heat. The
surface materials af sand beaches are svbj ect ta alrrost canc.lnuaus
maverrrent, Wave and tidal farces shift sand up, down, and slang
the beach. Washing by waves cleans the sand af water-holding
crganlc and fl'nc mlrreral particles, allowing rapid d rainage,

Because there is sa little appar,unity fpr fpad-producing
plarrts to exist an the beach, aninral life is supported by im-
pcrrted detritls tha t ariglrrat ~ s, for exanrple, in the highly pro-
ductive salt rrrarsh and eelqrass habitat@. Few large animals
are adapted ter the sandy beach envirarrrrent, though their pop-
ulationn may be high where coastal currents, tides, arrd waves are
effective ln importing a detrital foal base. Host beach arr/inais
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are f i 1 ter ar depa5 it feeder'S that must I ice bel~ the Surface of
: he sand, extend i nq the i. S I phanS a nd l.en tao I e p 1 Lime5 i n;0 t Ne
f I'abiding t I dewa ters far f eed inq. Crabs and dna i I s a 1 sa emerqe
f ronI the I r bur rmS pn the incOminq t i de ta search Far faOCI, beach
f 1 eas, F I i es, r rabs, and beet 1 es f l our' i sh a 1 ong the hi qh ~ ide 'I inc
where they Feed OrI the detrit i s lef t by the retreatir g wa ted.

~ erne and gulls find the high beach a suitable nesting 5lte
wi th nperi5hment Far theil ChiCkS nearby. Gul III commonly carry
sca I lpp andi c I anI shel I s,p sea rby roads a n8 park I ng 1 ac.s wher'e
t hey can bc dropped encl eas i 1 y sha t. tered, the i r neat qui ckl y eater

5easpnal s resses greatly influence sand 5+dch Qlgani58s.
Wi n ter starms er'ode the beach and deposi t the sand in offshore
bar5, thuS SteeperIlnq arICI VarroWlng the beach praFI le. AS sunder'
approaches, these deposits are shifted back and the beach rebqi 1 t,
AS waveS t.ranSpor't Scd IInerItS ta the shore f ronI bars arId shoals, the
beac.h prof, le bee.zme5 wider ard f latter,  See drowi rig 0F a Sandy
Beach!

A ~w~m of Sary Elec+

»

8  ~ 4R I-'

H
»cger<'i i-~PING S~ 4hZ'IiE.< l M' iW

H-i. 'ic,LE. i~ ~a Q~; ~P;~
~lq<~ ~~~~cIC
v~g ~tris ~uQ~ B'at ~'>.
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Beach organisms are especially sensitive  o vehicular traffic.
Nesting birds are disturbed by zraFf ic. Nests are sametimes des-
 royed, particularly those af terna ~ which prefer the mare apen
lower beach where traf f ic is heaviest.

In same instances grains have been successful in retarding
beach sand eration. 9u  et the sane t1me they prevent sand Frm
maving naturally ala~g tihe beach frant, and hald back sand which
woutd normal ly nauru sh beaches and spits further down z.he beach.
This not Only dI'seurbs the eciul librium af the beach system, but
also interferes ffl th the wishes oF prcperty owners who are tryinq
 a main a in their beaches downstream fram these structures.
 adapted frem Aj

glossary:
9EACH A «harel ine area washed by waves and ccmposed oF laose

granvtar mater ial.

BARR I ER 9E4CH A beach, para 1 > el to the share, bu . sepa rated
from the mainland by a small body af water.

BE4CHGRA55 A grass-like pla~t with a netwark af vndergrcund
robots and stems that hei:p anchor and bu[/d the drones,

BQAROWALK An elevated path>ray acrass the dunes constructed af
wooden planking which pravides access to a beach
withal . dlsturbi~g  he beachgrass

COASTAL POND COMPLEX Land/water complexes that consist af a
barrier beach, sa~4 dunes, marsh, and
pa~d. In some cases smalI' offshore is-
lands and freshwater wetlands and streams
are [ectured.

9UHE 4 hilI ar ridge af sand piled up by the wind,

SANO A mixture of tiny grains of different types af dIsinte-
grating rocks and chal ls fo~nd along beaches.

WETL4HD Any bag, freshwater marsh ~ sal  water marsh, swamp, pand
ar lake.



activity ideas:
~ Vhefs visi ting the beach, col lec.t. small bi ts of drl ftwcsod, shel1s,

ClawS., r'acket. ~ featherS, and rape. R.efffeffsbering the "I~Ver t.lgate
The rLatiarls af <he Sea" ac.tlvt ty far yaga 3 of the Ac.tivity Book,
dlSCu55 wher'e the bitS arly pieeeS af tfaterl'al might have Curse
fram and hOW they ended Lsp lrl the li Cter StreWfl abaft the beach.
USe these treaSureS ta make col la98S, mClbi les ~ ar SafIdl CaStlngs.
liat ice if the bear.h looks like a "sunrfser hear.h" or a ''wifster
beaCh." Wh>7  mafsutpulatlorl, scienCe!

5VMMER' 8EACH
,'Slcrsl saruf bawrras ars' ~ srLscsSrrsl 4
cfaarps ~ vbci lha awarrs OUplrrI' psriaala af calrtl
~ihr ~IIS da ~ aha Srrrrrmrr nnr~iha, ifra
grnp4 rLalv acr>rrrr cmaats a I%II srrruf mor~r orrNr
i& hv'aCh Trrir mrrmallS CSSaraa a Jsgls arra baarh
rrrifils wires a i~ sLarp ar IIra ~Mr's r4y' eml ~
!mah agsfra~ v4 hsrr.

' WINTER' MACH

Jrr urrsmc rc rha rlfrrr carra4frora af ~. LssrLrar
c.frarr hrr~ rr~ ssarrrss asssl ~ anmrbs
wauss t4s wirrssr hacfr faca rs c4mrt~ dlr a
Iaw.'lar rsrc.frh wah Iha scarp rarrcL fsrrs4sr ~ rrrs
.'Ira bauch fara arral a lapp aarral ~ aff skiers
caa,slarl rc rrrarsvrnr bUpara. ~ra ~ SHsaal
paar prarsa~ ha wrs ha irrspsst sfra ~ ~
src7rrrrg ccslllrsrHs sallrr ILr ~ m  Ihalp sa bP
nhAvcsal Irr %isa. I 4!
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Q 5AVIPIIG OUR BA'RRIER BEACHES

"Nat. reaiizintj the darrage they are causing,
geo'p 1 e wa I k through the beachgrass and dr 1 ve
their beach buggies and matorcycles across
the dunes. P.l thcugh a hardy plant ~ beach-
grass has ane great weakness, because t.he
br i tt 1 e s ta 1kS Snap eaS i 1 y' the g raSS Carlnat
survive trarrrpl ing. Qrsly a few peapLe class-
ing a dune at the same point wi 1 / ki 	 a
stria af grass. Wind. croslorr follows ~ .~ak-
ing a cut inta the dunes t.hr'ough which waves
nray flow during the rrext big storm. The
qressrjre af reran i s relent.less and i t in-
creases each year. Jnles~ steps are quickly
taken many of aur remaininq undcve'Ioped
barriers wiiI bc badly aamage4 and their
beau.ty and effec.tiveness as protection. against
storms rpuch redrIccd.'' 2

we can aIi help save our beaches by using boardwal ks where
they are pravidedr arrd takiing care not to walk on the beach-
grass. if your -lass is Interestedr in specific. steps, like
helping to plar t beaehg rasa ar build a boardwalk, that they
can take toward saving our barrier beaches, consult t e book-
let errti tied, How ta Hui ld arrd Save Beaches and Ounes and
local conservation Officiais.  corrrNuni ty stuidies, corrrmunicatlanj

places to visit:
3+ Narrnan Rird 5anctuary, Riddletown
5 Sac.hued t. 'tet uqe, Mi ddle tawn
7 '.sic rth End, Black I Sland
t5 Purqatary Chasm, Hiddlet~
24 Trustcm Pcrrd Hatianal W[ ldl i fe Rcfuqe and .4earrs tone

Wa ter Fowl RefLLgc ~ South Kingston~
32 Barrier Beach and 5a1 t Rater Porrd, Char les town

oofe:

-Detai Is of all rex."ts.4  o Vility. preceded by a number correspond
ta entries in trre Knv I ronrnental ErJucatian F icld 6rIide tel Rhode
is land.  a! please consult this brochure for a complete des-
cription oF each field trip site, including information on
ac t 1 v i t i es that nray be ca rr ied out there, gr'ade 1 evel, f ee ~ and
prrar ar'r3 rqernents.
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HANDBOOK FOR BEACH 5TRQLLERS

Wr i tten by Donall d J linn Rar,ne Bu'i let i n Number 'l2, Un i vers i:y
«f >oode I s 1 asd, l 973 �3,0oj

Ave i l ab le f rai~ Ua I vc r5 i ty of Rhode I s ' and, ar inc 4dv i sc ry derv i ce,
Narraqa~sett Bay Cenpus, Narragansett, Ri 32882  Please ~eke
c.heck or blaney or'der pavable ta University a' Rhode IsIana.,>

2 BARRIER BEACH P'05TEFl/HFLM'HURE

'written by Stephen B Ellen and John A. Jaqsc.hlcz marine
Pvlle in 'Nuvver 19, University af Rhode Island, Coastal Resources
Center.

3 ''BEACH LIFE AT EBB TIDE"
''> i ttei by Snhn II. Lore t.. The Mew Yark 5 ate Co~serva tloral' st.,
August-5eotember, l969-

IndividvaI ccpics way be ordered fron DepaT'tn'erat af Environmental
Conservation, 59 Waif Road, Colanie ~ Ny 12205.

v H04' TQ BUILD AVD 5AVE BEACHE5 AND DLINES
'Written ~y John 4 Jagscilitz ar d Robert C WakefIetd, Marine
LeaFlet Number 0, I'nl'veracity of Rhode Island, Marine Advisory
5ervice

Available fram Univ'ersity af Rhode Island, Marine Advisarv Ser vice,
Narragansett Bay Carnovs, Ne rraqaiisett, Rl 02882.

THE LIFE OF THE 5E45ttOSE; OUR, LIVING WORLJ l4ATURE SERIES
Written by h'i!lian> H, Ares, Rrl:raw-HilI, New Vprk, HY, l966
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I II! tl>e -!ummcr. the beau tiftjl pink and white t!In%i !lThhi  ! f the sH] L %3!MX' I  !.:e
I

3rc merI growi>ag iv sa.t>6y lll8.<.e8 u j,j along the shore, In the fall, the bright red
hips berne food for smalj wiI.d. ai!imaEs avd birri»

'r

glossary:
ROSE H.l'P5 The frui .s of the salt spray -.ose. The hips are green

in the surrner, then turn tc orange, then r'od, ie the
Fall. TNe hips may be used to make rose hip Jam,

5ALT 5PRAY 105E I,BEACH PMEj A shrubby rose with oink c r white
blossarrrs that grms in thickets in sandy areas
aIong the coast, The sa]t spray rose provides a
protect i ve hab i ta t fc r sma 1 1 an irrral s 1 ike b i rdz,
rodents, and rabbi ts

activity ideas:
4 EDIeLE Pl.nT5

Hazy of us have delighted Ir feasting ar! a supper o'. lobster,
clarets, rnLrssels, arrd oys'ters, sweet and white pp,'atoes, oniorrs, hot
sausage, and jLrs t-picked sweet corn steamed on a bed c f f resh rock-
weed. Arrd the rrrore ingredients For the big s earner we dug arrd
gather ed our'seives, the more enjoyable was the d i nner. Stean!er irr-
gredients are the abviaus seashore edibles, but the beaches, inter-
t idol areas, .marshes, and dunes saort. a whale host. af edible plants
often overlooked by the rravice beachconrber, Have eau ever thaught
of r!ak ing j am of rosehi ps, f lcur Fr'am cat.ta i 1 gal 1 en, a sa 1 ad of
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scvrvey grass, seabeach orach, and gcrasetong~e, or di 1 I pi ck les f err
s ea pure I ane 7

Lea rn inq tc I dent i fy t.hase wi 1 d p I an ts  ha t ar'e edib le rray taie
a b I t of s vdy and tl m err the part of the i nte rested fc. ager'. pc-
tial ly locat-'rg t're edib/e f rii tS, nUts, budS, leaver, sterrs, b/OS-
sorns, sprnv s, tubers, roots, and seeds a . their peak seasons i~ tne
wi 1 0 hay take even rrore ef Fp rt, The ab i 1 i ty af the Fo r'age r ta p rc p-
erl yy di st 1 ngLli st between edi b le arrd eral spinous pl ants i s af opv lpUs
Irnpcrr'tarrce Advire was given by EUel 'I Gibbons reqar'd'rr g tie f irst
di zcovery o f a 1 ong-sought p ! ant by ar am reur fa rage r Rather r.han
gather  he f irst specimen crrcaurrtered, one should ~edi tate an thi s
5in91 e saec i cerr to sharpen one ' s awareness to the p lan t and i  s sur-
rUUndi ngs 3n ! y then w i 1 I c ther p I an ts af the save spec I es become
truly Vi S[b ic anpng a dense mixture af plants in the i natura'I erl.
vrrpnrn n .

ReC ri pcs for sa I'ads, copked vegetal I eS, dcsser L s, seasprlingS,
jams and jell I'es, pickle:s, br'r adstLrffs, and beverages can be fpurrd
i n many bocrks about ma rirre p 1 ante, Sarrre are as carTrrzrrr a5 the beach
alum jel'ly arrd cranberry relish every Hew Enqlander has at. leas 
heard crf, I f na  al ready tasted. J  hers are as exq ic as a br'eak-
fas  cereal r'ide aF strand wheat gri ts, swee  pickles made f rqrn
Fr'ash 1 y-gathered g I asswor t, and a carrdy made af young scotch lavage
leafstalk',

Harry of the repprtedly edible plants faurrd in N~ England shaulc
not be considered as rrruch rnor'e than, survival food, However, ma~y
are accep ed as qood for cating.

g R05 E Hl P JAH REC I'PE  man I pv let I an, mreasurlngj

Prepare ri pe rase hips by rvtt lng Off bath the stem and b lassie ends,
making a sl i c. dawn the si de oF each hi p, arrd removing the seeds
Pl ace 1 c., prepared hips ~ 3/4 c, water', and jLri ce vf 1 lerrron in b!en-
der, BTend Ljrrti T srnooe.h, and wi th blender runrlerlg, add 3 c. sugar
Blend 5 rnlno es Or urrtl 1 sugar 1 s conrpletely di ssalved, His 1 pack-
age pardner ed pectin in 3/4 c. ~ater, bring  o boi I, arid boa I hard far
1 nirrute. Pour inter blender arrd blend al 1 ingredients ~or I' nriavte
rlore, Pour inta star'i 1 i zad jars and Stare I n re fr i gas'atar  or i n
freezer 1 f fcrr mare than ane rrront.hj .



l STALKING THE BLUE-EYED SCALLOP

Written by EuqII Gibbans. Bavin McKay rompany, In,c., 1964.

2 5TALKING THE HEALTHFUL HERBS

4'ritter by fuell Gibbo~s. David HeKay Company, Inc,, 1966.

3 STALKING THE 'AILb ASPARAGV5
Written by E~ell Gibbons, David McKay Company, Inc,, I962.



I

7 > The eel gram that groms iti ~helte.red wn.tern is a hiram,e for y<iiing hah
~vc3 m.ail@.

I

E EL GRASS BE l39

8edS af Sub t lda1 ee1 grass are very important I'pad prpdJC  ion
and nursery areas T'lis perennial plane is Ound i n waters a, vary-
irq sa> ir ity ih depths ranging From just under low t. de Ic vel  a
twcity Feet below t 4e sea's surface Look for i t. in pl aces where sun-
: ight penetrates to the ocean floor, «vr erts are not tao swi f t,
wave di sturbance is law, and 5attprr sedirne~L are favoraL ie .p pi a~t
growth. elqrass beds Flourish in sal t roads, bays, ard at the reuthc
af estuar ies and t ldal creeks, 5cme pf the mp<e Impor'tant eel grass
«omJnuni t i es i a Rhode I s l and are found a l onq the cpu'.h c ha re

The char'a«t ~ r of the substrate is one of;he far.ters deter-
mining th~ . success af eel gras s. The plant prefers f i ne sediments
<or ging from sandy mud tc fire sand. Wher' ~ Finer mud materials
prevaI1, ae overlay af protect irg sand I s essential to prevent.
rmving @rater fromm stirring up and suspending particles of mud
the water, diminlshin9 sunlight penetration, and thus r'educ.lr g
the productivIty Of ee]grass.

Eelqrass beds provide a variety af ecological services. They
of Fer a substrate fpr other plant and ahiael I i fe They are can-
suined directly as food by grazing animal s. They provide securl ty
 a arguer isms requlr'ing calm, pr'ate«'ed water's and shel'er' fr'orn
predators They cycle nutrient. In the subtidal ppastal waters and
prpvlde a habItat for an array cf .marine animals such as winter
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Flounder, pipe fish, scaIlops, brittle stars and je]lyfish. They
are a crl tice E nursery area far bay seal laps, which carr arrly sur-
vive their first month of i. i Fe by attaching themselves ta eelqrass
stens. Eelgrass rroul ishes the e.rabs, mal 1usks, worms, shrimps,
and sea urchin s which Feed on detri tus that p1arrts provide. Snai1s,
crabs, f i sh and waterfowl feed dir'ectly oh the leaves and stems
and on the attached pIants arLd anirrrais. 9rarrt geese arrd other
water Fowl depend orr ee I grass as arr irrrpart arl t el errrerrt pf the i r diet.

Disaster struck the eeigl ass beds DF the Nol th Atidnt.ic coast'
in I931. A ''wast irrg disease" destroyed 99 percent pF the standing
stack. Bract arrd coastal popLIiatlons of Canada goose and black dvck
dec.lined rapidly where the grass beds were last. Other marine popr-
Ia tions-cIams, cr'abs, and bay scaIlops-were reduced apparently
because the critical srjpply af eci.grass detritvs and protected
rrurse ry grounds were e/imitated

1950, a small stand became established near the rocky
shares af Kassachrjset ts and the entire cprrrmunity of eelg rass or'ganisms
the re once again stabliized, Eelgrass has also returned tp more
southeri.y ar'eas, and scallaps and waterfowl have aIso r'eturned
growing riwabcrs.

Eelg rass primarily prapagates by seeds arrd rhlzames, The
growth r'ate and reproduction of eelgrass varies with the seasons
beeauSC the plantS are sanSltive to water' tempelaturc. After
darrrrant O< rlear-darrmet period In Winter eelgraSS grmth aCCele-
rates in Harch or Apri I, wi Lh fleering, seed deve lcrpmen t and seed
germinal icrn crccvr ring [rr Kay, Whi I e sLImltrer g rpwth i s rap id, warner
wa ter t.ernpe rat u,res d i scpvrage pe rs i s Cence of deve I oped l eaves arrd
stems. Durih9 the s~r rtrarrths, these corrtlriuously break off and
prov i de a supp l y of detr i tus f or f ] 1 te r and depos i t f eeders. There
I s a brief resijr9enee. of accunrulated 9rowth irr the early ial1 jL st
before colder carrdl tlprls in November ca,use a generaI djeback of
the s tems and l caves, Thi s r'esul ts in the re1ease of the p I an t ' s
largest cant.rlbutlorr of detritus to Other members Of the eelqrass
Corrrrrurllty,

Major stresses for these piarrts to errdure are the effects Uf
dredgirlg and the diSappearanCe pf the substrate in whiCh they
root.. Irrcreased sIIt.ing and the flaw of pollutarrts fronr irdus-
triaI and urban wastes. sewage disposal, and pil spi/is further
hamper the ability of eelgrass tp survive.  adapted from ll!



glossary:
EELGRA55 4 marine grass that graws on sand and mud-sand bottoms

in st l loff coastal waters,

HABITAT A place where a parti'.ul sr plant or animal normal 1y
grows or lives..

MAIL I smal 1 an1mal having a wel ! developedi spiral shel l inta
which the animal can wl thdraw for preter.ticn.

activity ideas:
~ FISH PR.IHTlklG

The Japanese art cf fish printing Is called GYOTAKU  ''6YQ"
means f ish, "TAKU'' means print!. The Chinese be9an mking fish
prints aver 600 years vga aa a means af record,lng fish cate.hes.
I't was developed Into av art farm by the Japanese.

Ha ter 1 a 1 s

F is~h,l resh ar frozen'
Ink  abater soluble b1ack printing ink, ac.ryl lc, etc. j
Paper  g rave s t.ace rubbing paper ~ rice paper ~ Girls tr U e.t I c n paper,
c t.c.!
Mal 1 paint brush

1. Obtain f I'sh  smal I f'lai flounder ar scLIp war'k well j If fish
are to be usa' right away, wash and pat dry. For use lat ~ r,
wash, dry, and freeze fish ln plastic bags--defrost. approxi-
mately tea hours before use,

2, WIth a small brush gently paint one side af the fish with ink.
Hake sure all areaS are COvered inCILIding the finS. USe Very
1 I ttle Ink, iirush against the ''g ra in" c I' the scales sc Ink wi 11
accumulate in these areas and make a better print. Hast people
use too much Ink the f [rst t1me sa yoLI wi 1 1 have to experiment.

3. Take paper and gently but f irmly press dave< On f ish. Rub
evenly aver all areas, ~ specially head and f'In5. Po not mve
paper while pre5sing.

4, Caref'ul ly lift paper up,nlakieg sure the fish does rat move
and smear the prlnt-
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5. Sign print. ~ive name of f i5 r, date, etc..

Var iaurs papers arrd i nkvd carr be used. Exeter'irnerrt wl th paper' absor-
bency. Fish can he washed, dried and reused, Generally, the
'hicker the ink and thinner the paper', the better the prlnc.. Try
using different colored inks an various a reas of the fish.  Paint-
ing, rnanipulatia~!

+Nhon Fi sh pr'lrr ting act.lvi ty i s cornpieted, wash aeJ dry the f i sh,
t.hen di ssect i t as part af a bialorjy unit. The general anatorrqr
of the f ish, digestive system, or reproductive system may be
ernphos I zed.  sc I ence, mani pe la t I anj

%Try ta desirjrr award draw ar construe.t, a ''new'' fish. Erperiment
wi th colors, shape af body and f in.s, sl ze, arrd lac.at iorr af eyes
ard couch. Wrl te a scary ta explain haw your "new" tish ls dit-
f creat f rom crrdi nary f i sh,  drawing ~ man i pul at i an., sc i ence,
c rea c ive wr 1 t irrg!



places to visit:
Per'ryvl 1 le Hatchery Tour, 'South Kingstawn
Lafayette hlatchery Tavr, North Kingston

32 Harrier Beach and Kal t LJater Pand ~ Char1ez town
90 Gi tbert Stuart Birthplace  Herring RLrn!, kyar th Kingston

Hew England Aquar iLrrn ~ Sos tori, Massachusetts
Hystic Harinelife Aquarium, Hystic, Connecrlr.ut

resources:

F ISH OUT OF SCHMt

Wr i tten by Eve yn Shaw. I l luszra ted by Ralph CarperLti'ar. Harper
and Row, New York, l 970

iages 4-8--a we 1 1 i l lustrated bcrak tel 1 I'ng about schocr! Ing behavior
in fish, especially herring.!



I I
8 A Lree>Ure <.he<L Vf ~e~weei> ari<l Cree, LireS like the periwinkle and bnrnaCk

live in tidal pools along our icky shores.

SCENIC CLIFFS 440 ROCK OVTCROP5

Rhpde I s 1 and' s 1 ocat iarI a iong the. ebs,'e rq seaboa rd ana i � gQp-
loqic hi stpry prpVlle arI unusual and diverse mixture of c«astai
feat.ures. Rhode I slarici has large stretcnes pt rocky roastl Inc,
iolandS ~ andI Sheet. eSCGr'prnurIts usuaIily fourici in mar'e n«rtherly
l«cat.ians like the coaSt Of Ka Inc. Three feavurcS fOrni a S ign I�
f i Cant. k iri«i of Rhode I s 1 a.rIci «oa stal riatLIra l a rea�

While nipS t beaCheS, Salt niars hes, arI«i Other highly « rOdObl«
anal «OrIStaritly chariglrig areaS are cieaiagical ly re<.ent, mOSt rOCky
ciiffS and pute.rapS wer'e formed nii!lions of years ago. They are
the result af geala9ic. forces act.ivy over' extensive periods, i~-
C.lading underground vpi«aniCS, SubInerqCd Sedincntatlan, fracture,
iritrusions, pffshorc rIiountalrI building pressures and upliFt to
raIne jljst a few HOre r eee~C ly,ala« iat ian, weathering, and Cari-
tinVeCI e~pOSur'e Co the sea have «arItr[blsted tp a gradual but « fteri
imperceptible ripdiflcation Uf these highly resistant areas. He-
Ca<Se a F their uSual occurrenCe in hiqhly czppSed and dan/el ouS
««astal locations, nipst cli FFs arid rpc.k « utcrops are Iess prone
thar Other areas to severe disturhan«e by InarI. AS a result, m0SC
are stilI ta a large extent in tl;eir natural state
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4h i le these areas are s i gni f i cant. to Rhode I s1 arid pr imari ly
far their scenic. qualities, lhey possess distinct geologic, his-
torical 1 and b iolog Ic values, t«o Hast have been the object of
consider'able study by «allege and urIversIty geology c.lasses for
a nue~ber of years. "mineral ColleCtars constarltly disCOver inter-
esting Specinlens where natural erosion per'iOdiCally e!cposes rlew
veins ar crystal concelitrations Many areas contain a wile var-
iety Of Inirleral and rock types. GealaglSt AlenzO Quinn has
specifically refer'red ta nearly aIi af the ro«kv cliff areas as
among the mast interesting and significant locations in Shade
Island,l Several have played a rale irl Rhode Island'5 historic
past, as a site either for an important strvcture 1Ike a light-
house ar far a signi.i«ant. historical and cultural event,

The biological rale of many clif and rocky shoreline areas
is often overlooked, Many smalI affshar'e outcrops and islands
are par'tieularly valuable ta nest.ing S'lOrebirds These areaS
are little disturbed by marl 0r areola ary anirnalS, and rleStln9
success can be quite high, Gu.lls, terns, geese, and black ducks
are all known to use these srnalI isolated sites for nesting.
Tidal pools are also pr'evalent along cur rocky coasts, and affer

unique envirannlerlt fOr nany plant andi aninlalS SpeCies thai have
adapted ta eXtr'emely harSh envlrorlrnerltal CanCiitionS These Or-
ganisnls aust withstand highly variable moisture, sallnlty, and
temperature «CnditiarlS aS ~ell aS high wirldS and poundirlg waVeS,
I,See dr'awing af a Rocky Share!

Th ~ scenic arid recreational qualities af rocky and steep
coastal areas have been well recogrlized in t.he past. Many ct
these areas have been used for years as tourist attrac.tions,
scenic averlpaks, and i.ow intensity rec.rea tian sites. State rec-
reatiarL maps air'eadiy deSigrlate Several as S~grlifi«ant sceniC.
view S i tee, 'However, e ~far'ts ta rorlne1 ly protect theSe S i tes
or even reCagili Ze thei r need For prOteCtion have not been aS
great as for other shoreline features To a degree,  his is
understand8b]e. They are usually not as fragile, ecologically
signi f iCallt, Pr endangered as wetlandS Or Other «coastal areas
where the potential far natural or man-made disturbance is high,
As a resul t, theI r Continued existerlce iS largely taken far
granted. A recerlt pr'apOSal to quarry one af the State's nlajar
coastal rocky c.l if' areas anci use the mater Ial far Lower Bay' hu.rri.
cane barrier fil l indicated that this type of feature car be very
vulnerabl ~ . 4i th increased pcpulat ion pressures alang the coast,
and wl th subsequent developmental, recreat ional and economic de-
Inards, ef forts must begin ta Insure that the aesthetic. qual i ties
ot our rocky coastl lrle remain intact. By doing so, a signai f I cant
par t ion of our valuable touri st trade may be protected a5 we 1 1 .
 adapted f rom 0!



A Sectile of Rocky Share .~;

i ~.ei

Thl ~Praafr araf mr>Parol ~PPahlvl %%Ill If' ~ PPrqm JsaPq mlaPM Pa NP rPPi JhthdRILtbl~ PAIIP'Jllflt64arrrPHOf lOvV~Jy P4PQrhOrrRP OP
ll4'a ~ ~rrrrraar ky 44%4armg ~ 0f firmly lpleK4eqg Ckpeemylqee ~ la phr abvnrvlB pPlrpI 8 ~ppKIr Jar JyIAal CaHutdu/g
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glossary:
AL6AE limo.'e plants, wi thou t true stems, leaves, or re

BARNACLE 4 cone-shaped mr inc an I iia1 found a t t ached ta f inat irg
ar F i wed ob.iccts a1ong the coas, I t reeds by er tend i ng
Curved,, air ted I ega, ar C I r'r i, I ran i ts ca I ca reaus
she<11 into the seawater ta catch farad. I t i 5 ~ <>~~on
foul' irg or'gani Src and' i s frequent '.y found on racks, p I�
in95, and chips' bottomc

INTERTI'DAL The area al'Ong  he sha eline that ls exposed a: low
t I rle and covered by wate r a t hi gh t i de

PERIWINKLE h snail narine snai I' wi th a thick, spiral, conical
she11. I t usua11y I ives In she'.1o oc.eon water, often
in the intert;idal zone ~eriwinkles often I ive in
thi ck masses, enc r'ust ing the racks . Tl.ey ar'e used as
bait and same spec.ies are cdi b le.

Forrnedi rni i 1 ioes a< years ago, rocky cl 1 ffs are the
ms t eras 1 on-res i s tan t areas a long the sha re, They
prcvide a habitat for many beauti ful marine organi set
and nesting shoreblrds, and ere after scenic areas.

RDCKV EL I FF

SE4PEKD Any plant growl ng lr the sea, speci flail ly rreri ~e algae
I 1 ke ke I p ~ rockweed, and sea lettuce.

A unique envirpnrnent. far many plant and animal spec Ies.
Found along our racky shares, t I dal pals pravi de a
habi tat for organisms that can withstand highly vari a-
b1e rmi sture, sal in 1 ty, an d tei p rature ca~di t i on s as
we.i 1 ac high winds and poundiing waves.

TICIAL POOL

activity ideas:
4 PLACE A BARE ROCK IH THE INTERTIDAL ZOWIE AND WATCH TD SEE WHI I.H

ORGANi5M5 COLO%I ZE I T AN'0 WHEN THEY ARRI VE   l

Racks, pi I ings, and othei scil d surfaces in the intertidal
zorle  between the high t ide and low t.ide marks l are of  .er covered
with marine organisms such as seaweeds, mussel s ~ barnacles, snai ls,
and s tarf izh, Where da t,he5e orqani sos ccrc f rom~ Do they arrive
by thsme I ver. Whi cl organ i sms arrive f i rstl How suan dO they
appear an a new sur'face7



This act i v i ty i r ves t I qa tea the process of ca lani za' ,ian; the
es tab t ighrnent of a appulat ian af erjarr i sms in ar. area wher'e that
argon i sm did not appear' before Yau can observe thl s pracess by

r.trodurlng new surfaces  Pioneer Rocks! inta the intertidal z0rc
in t.he spring of che year and mnitorlrrq the developrrrerrts af these
surfaces. If you observe yaur Pioneer Rocks For a larrq enough
period crf tilne  possibly several mrrnthsj yau may sce sarrre af the
pialree r orcanisrrs replaced by other populations. 5vccessian is
the rep I acerlent af One pCrpula C ion wi th arrcrthe r Thi s pr'aCcSS
w I 1 1 cont i nue un.t i I the p 1 arrts alrrd ar ima l s on, ycrur P I oiree r RUcks
I Oak juSt I ike Chose Crn the ~urraundi ng raCkS, LsCienCe, nreaSvrinq!

iFar complete detai ls, See "pioneer Racks," QeIS Trial Edition 'Set..!

~ SEAwEKD  E!

Nari ne algae  Seaweedj r'eCyCle aur supply Of aWyqen during the prO-
cess af phatosynthcsls just as ~lants and trees an the land dc,
the base of the food pyraMid, mar [rre algae provide faad. and shelter
for marry marine organislirs. Alr exce I lent. Chapter an seaweed whi Ch
many ch i l drcn Can read and unde rs turd by thernsel ves I s . OLrnd in
The i3eachcornbers 8aak. 3

Col lee.t.l ng ond dry inq seaweed i n the classroorr prov l des an excel lenr.
appo<tuni ty For tlat ehi Idren ta crpah4 their research ski 1 ls Many
books orl mar ine bacany Offer dl rect ipns For dry ing, idelrc I Fyinrj, ~nd
1 abc 1 i rrg seaweed spec.l mens

~ E J I 9LE PLAHTS AND ANIK4L5

Lichen vis I ting a t idal pool or racky sharc, col lect sanre aF the nrore
unus ua I pl an t and animal species l r ke pe riw ink i es ~ <vsse 1 c, or
I rich versa  be sure to Check f i rst wi Ch the Jepartrnent oF 'Iatriral
Resources, 83 Park 5t rect, P ravi derrre, Rl, ta see i f co I 1 crt i ng
spec.irnens in a part i cular area yau vis i t i s pern'I t ted Try
caok ing thee I n the c. I ass roam. Thc lrncarnrnarL Cookbook of fe rs
rrrJny new arrd in e rest lrrg r'ecives <ar the mar'e vrrusua 1 p 1 ants and
an irnal S  measur'ing, SC.i ence, ccxnrnuni cat.icrn!

places to visit:
2 Occarr Dr i ve Mar'sh, Hewport
15 Pur gatory Chasm, Mi ddl e tawn
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[ PHOBE ISLh49 QEQI.QGY FQR rHE IVOH-GEOI, r I ST
w'r'i c ten by A, 'd. gvi nn R agee I sl and l3epar nH nt af Natu''al
Resources, r ov i dence, R I, 1973.

2 ''SOME MARINE ALGAE OF HE'4 YORK STATE"

Wr I t ten by Janles ~ I o re and Qeor'ge C', Schurr ache r, The 4'
Yor'k 5 tate Conservationist, Augur -Sevcenber, 1963.

Indi vi dua I copies may be ordered f roti Department of Ervi roneental
Conservation, 50 Wol f Road, Colonic, N~ york 122O5.

3 THE SE4CHI.OMeER'5 800K
'Written by Bar'nice Kohr. V[kina Press, Hy, 197p.

4 THE UHLOMOH CQOKBCIDK
Edltecl and I11Jsc.ate<I by Phyll':s Coggins. Vn ~ verslty of
Maine Sea Grant Program, l976, ~51,50I

Available frorr Publications Orf[ce y Maine Sea I:rant Prpq ram,
New karbar, Maiie 04554.  Please make check ar ~ney order
payable ta Un[versIt of Maine.!

5 TRE WORLD Wl'THlN A T[DEPQOL
'Wr i teen by Ra er. 5 i iver erg. Wybreth and Tal I'y, 1972.

�n @Ace I lent beak abov   Ne tidepoa> ehvi r'on~et and the adapt' i one
af +he anil.al s that I'ive chere. j



Hircls like i;he grc at blue her~>~ cl f'I.en I'ee l irl. salt marshes. 'I'hry e;<L I.hv. li L Lle
fish arid m.aib, t,h:~t live there.

SALT HAR5HQ5

Anong Rhode Island's mast valuable coastal features are the
salt marshes, For years sc.ientistz have rceagnlzcd these as being
irnpor tant as juveni I e f I sh Nb i tat a1d food sources, as wl 1 dl I f c
hah l:Jt., as nutr lent. traps, arId as buffer@ against storms and f Iood-
ing. Laws protecting sal t rnarshes, therefore, have been enacted in
man y s ta tes ~ inc.iud I ng ours. The genera I consensus Has been tha t
since coastal wet lands prcvide dist i net public. brief I ts ~ they shovl d
oe protected age lhsc. inappl opria te act iv it ies.

Rhode Island's sa/t. rnarshes beqan to form more thar 3,DDO years
ugly. l~ «hallow estuaries where water turbulence was minimal'
~a It- tolerar t grasses began tc! grow. without any direct. compel.itlor
Fram other upland species, they grew rapidly and saon became stabilized
inta large tlat. narshlancts. As sca level slowly rase cvcr' the cen-
turies, these marshes have edged both farther [eland and higher,
building to e lar'ge extent on their own undecayed plant remains.
The seawa rd edges have became subnerqed Or have eroded away, But
nba ~arshes are continually beinq formed, as evidenced by the many
narrow, ''tringe marsh" areas along much of the Rhode Island share.

Even though Rhode Island has an extensive, 400-mile coastline,
which includes the perlmc ters af many islands and small inlets,
there are only abou . 4,000 acres oF «alt marsh, .making it one of
the least accordant land forn.s in the state. Acccrdi~q to a recent
Fedcrai wetlands inventory, many acres have been el lrninated by f i 1�
I ing and excavation.7 The scarci y aF sat t marches in Phode Is land



i s in 1 tsel F vne reason Far carefu' ly rnanaq ~ rc those that remain
The study conc! udes tl at ''obvious ly, Rliode I s land =an i < ' af Ford any
Further iass af marsnes,"

Al 1 Rhode I s land sal t narshcs are readi ' y iden'. i Fied as low,
flat areas requtarl'y inundated bv tidal waters. Daring periods
of extreme high t ice they can be tata I ly submergr d. Karshes are
den~el y vegetater' w i th 1 ow-qrawing herbaceous, or nan~aody, o! an ts
especial ly adap,ed to sal inc condi L ivns. Tl.e n iinbe vt plant
species found in a marsh usually Increases with its size; thus,
same smaller ~r'lnge rna rshes may contain arly vnc speries. However,
there are Four predarrinant plants which are lie .ed in Rhode Island
law tp igentiFy the presence «F a salt marqN. .a'.t riarsh grass

"Lira a,E. e.t.il,:,jkiz~l, salt readlaw pre.SS '5,m'.Vra.,".a.'.,'W I, ZOik<
g rass IGik~mil.Ci.5 S;.<Ca~;I, and b l ack rus h . 'unco.. "I;e.~a.X3i, . P, I I
are present in most sizable mar shee. The faunal compos i t ian af mar'shr s
is also quite dis'irc.tive.

Rhode Island salt niarshes are [nd[spensable as natural life-
support mysteries, Many species af fin and shellfish arid the birds
that ~eed upon them are dependent rluring at 1'east part of the i r
I iFc cycle an tidal marzhlands. Teal �969! states  hat two-tnirds

af the cannnercial catch of rish and shel l Fish landed an the east
coast of the United 5tates is of species hat spawn ar exist durinq
part oF their lives in rnarshes and associated estuaries.5 These
Include menhadens alewives, shad, striped bass, bluefish, blackback
Flounder, shrimp, b/ue c.rabs, oysters, and ~any other's. Parsi-es
are par,icvlarly valuable to the juvenile +tages oF these soeelcs,
providing protection and a v[r.al nursery area in which to grow
According ta Teal, the success af the spar  fisheries depends even
nore on he existence of niarshes  .'lan does the carmerc.ial fishery.

The re st obvious wildlife'e inhabitants of he marsh are birds.
Mst birds, hawever, are near the top af cirnplex fnod cnains and
irihab[t ha marsh only because the organisms on whir h they feed--
snails, Insects, crustaceans, snlall Fish and plar >s--are abundant
there, ln a recent study af one srall three-acre Rhode Island salt
narsh, well pver 'l.5 rnil!ion grass shrimp were observed du rin9 one
rionth alone. These tarqe numbers of invertebrates support hvz-
eraus birds fnclud.ing herons, egrets, sandpipers, plovers, and
many species of ducks, Several birds, incivding thc clapper rail
and ehe shor'p-tailed and seaside sparrows, almost totally depend pn
the salt ~t.sh eeosy'stem Far Food and a nesting habitat Dur Rhode
lslar d ma rshes play a particularly zighi Ficart r'ole fc r migrating
shorebl <ds and water Fr wl since these narshes are located near the

rliddle o.' the Atlantic F'. yway, Marais such as raccoons, skunks,
whi te-footed ~ice, ard faxes, al taouah less eonsviemus, ola y an
active rale in the marsh ecosoc:-,;.v as wel 1, �!



glossary:
GREAT HLLIE HERON 4 qray-blat American >adirrg bird wi th a lang neck

prrd legs, Ionq taper'ing bi 1 1, larrle wings arrd spf t
plumage.

SP,LT HARSH 4 I m, <Iat. area regLrla rly inundated by tidai waters.
.rarshes are derrseIy vegetated with Iow-growing rron mocr4y
players especially adap ed to saline car ditionc.

activity ideas:
4 I DENT I FY IHG 5EASHQRE 1 I RP5

I' f voLr have vi si  ea the shore-- ram the beaches arrd marches to
rocky c.l i <Fs--you have probab!y seerI gul ls arrd rnanry other birds,
HLrt. horN many of these bl rds can you i dent i fy7 With a 1 i t tie prac-
tice arrd the hei p crf a gocrd bi rd ident i fi cat iqn borak and a pa i r oF
binOCularS, yau ran can i ly learn Co <eCogrl i Ze marry seashore bi rdS
bv t.hei r color, si ze, shape, arrd other dist Inctive fcarures. Sev-
eral bl rd books are 1 ir sted ir n the ".WauP.c.c'8 sectiron.

~ USE YOUR "BEAKS'' TQ SEARCH FOR ORGAHJSH5 THAT 4 81 RC MIGHT EAT   !

YoLr can usual ly f I rd a vai iety of plants arrd ar ideals 1 ivinq err
the riarShes an.d: i dai fl atS. TheSe or gan.i SnrS at traCt lnany rli FFer-
ent ki nds of sharcb' rr'ds. DLrri ng a lm tide, hundreds of sharebi rds
may Feed on a t idal flat at thc same time, Birds, l [kc ere.her groupc
of animals, have deve I oped divers [f lcd feedi rrg fea t v res tha t enable
each ki nd o< bi rd to feed err certairi types af Foods. Because the
divers I ty aF shorebirds is matched by the divers i ty <7< tidal' ar'garr-
i srrs, the feedirrrj r.onlpeti tlat i s mairr!y alnarrCj rnerrbers o- the carne
spec i ez, Thus, marry di f fe rent k inds af shareb i rds can feed toga the r.

I n',hi s act ivi ty, the youngster's pretend to be sharebi rds search-
lrrg or food. Each part i c I parr t rece I ves a ''beak'' arrd a "stornac.h".
The kids Lrse t hei r ''beaks"  trowel s, spoons, sr I eks! to search for
prgan I snit that a bird might eat, arrd p]ace them in their "Storrachs''
 rrl ik car err hal f cr other oui tabie carrta[ner! . After searching
far food, the ''bi rds'' gather to examine the can ents of rhc i r
''stomachs," The ar.t lvi ty closes rAri th the kids e.rying Co discover'
.row real shoreb i rds f i nd the [ r Food. This is a qood irrt roductary
act i vi ty for a marsh ar a ti da I f Pat,  carrmLrrIicatlon, roan,ipul at lan,
sci er ce!

 Far caeplete detai Is, See ''Flcckirg To Food", I,'BI5 TRIAL Nadule Set I I!



places to visit:
2 Oscar Ra rsvp Drive, Ne par't
3 h'a r'van 9i rd Sane t Ua. y, Mi dd I etown
5 Sachvest Pefvge, Mlddlet~n
7 .'!orth End, Black
8 Seapcwet Marsh, Tiver'tan
24 Trustor Pand Va '.ipng I W i 3 CII Fe Re Fuge and Maon stare

Waterfall Re. Uqe, 5outh Kir qstawri

reSOurCeS:

I 4 FIELD GUIDE TO THE BI RDS

4iri t ten hy Roger T, Peterson The Rivers I de Press, Carnbr idge,
MA, 1960

2 AMER I AN W'ATER 4,VD GAME 9 I RDS

Written by .4.. L. Rand. E. P. DU t tan arid a., 4cw Vark, Ny, 1956.

3 BI RI35 OF NORTH APER I CA
Wrl t ten by C. 5. Rabbi aS, B. 3rurin, and H. S. Zin. maiden Press,
V ew Yo rk, Ny, 1966

4 "ECOLOGV OF A VEW ENGLA4O 5ALT .MARSH '
Wri t ten by S. '4. 4iAcn and . h. Qvlat L. Ecole i eel Hena ra ne,
43<4j, 197>-

5 LIFE AND DEATH QF THE SALT MAPS.'I
Wri t ten by J, P. Tea and M. Teal Li t le, Brawn, Hasta@, 84, 1969

6 L I FE H15TQR F E5 QF NORTH AMER I CAN GJI.45 hND TE R45
LI FE Hl'5l"3RI E'5 OF NORTH AMER.I CAN MARSH Bl PDS

L I FE H15TMI E5 CF l4QRTH AMER, I CAN 5HQRE Bl RD5 P..RT I

L I FE .Vl'STORI E5 OF VORTH AMER I CAN SHORE Bl RD5, ~AR I I
4'r i t ten by Arthur' Cleveland Bent. These books ar'e ava1 I able
at yc~r book dealer, or write For a Free catalog tc pep't Nat
Daver Pub 1 i cat ians, I nc. i @80 'Par ick St., New York, Ny 10014.

7 SUPPLEMENTARY REPQRT DN THE CJASTAL WETLAAIP5 QF RHODE I5LANP

Uni te tates Departnent af the I n ter i or, Fi s and Wi 1dl i e
Servi ce, B~ ea~ af Saort . isheriee and Wi lc.'I i Fe, Boston ~ . 4, 1965,

8 THE FIR.5r egad, OF SWAMPS AMID MARSHES
Wl j t ten by Frances C,:n t n, F rank I in Watts ., I nc., 1969

I The Complete baal Z~put we['ands, wi t h e~has i s an .he i r eca logy
and thei r irnportanc.e ta the ~arise caimuni ty as a whale--vpper e le~er ter'yJ
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TIE '5 HGRE81 ~.05 '3+ RvRTri 4 ER1 C4

Wri t'en by Gardener 0, Stout. 7;king Press. New Yank, NY, 1967.



I
I

I At relight ra<.cir>riS CC'ale to Lhe marSh tO ~mt, Cm.amS, rttU~t,'4, a lid fid<I.ler <.ra hS.
I

PRODUCTIVITY QF A SALT WRSH

The sait marsh is an important ecasystwl These highly
prodLi«tiVe bialagical conmoniries, varyll'1q in Siae fram tiny
pocket» to ~any ar.res, are always located in che ircertida>
areaS behind barrier bear.he5, bar'der'ing pools oF quiet water,
or along the banks af tidal rivers,

Salt waar»hes add qreatly co che ae~t0et.ic diversity of the
coastal lan«lscape, pr oviglng a source of recreational enjoyment
through fishing, sl-.eil fishiaq, birdwal.ching, and aeneral nature
aapreciation in all SeaSOn» of tNe year

The »alt marsh car be viewed ac a ''mar& Ire'' crane Ferring Facd
c-'lanai«al» back and Fprt.'I between the oroduc.tive na rsh and the

open »ea. hs such, it fills an Irrpor'tant rOle in waintairina the
phys ica I � biOIO9iCai clara«ter of the near-share,

As hn al 1 bio magical sys.'ere, veqetat iOn ServeS a var iety O<
rOl«S in the marSh, l t iS able to use so/ar radiation arid nvtri-
encs � pr'educe food, reduce e~trerne temperatores, and add organ I«
n;a ter ial;o the InarSh SOi I . Whi le narSh plait' Vae a large amour t
of the food ;hey prodvce in order to survive in their riqoro~s
environmeht, t.he remainder is available co be used as a sour'«e of
nutrients by other plants an+ a~ieals. This contributiOri can be
substantiai compared with the pro .I.ive contributicn of wheat
. ields, 3escr't», and oceans, nwklnc~ cbe salt. i~ar sh one oF the
most productive of a'll ecosystem».
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A5 da al I i nter'r. ida1 b i at ic. cawmuni::es, thr sa I t rra. sh
oxl i bi;5 deaf In' te zones ln tne arrangenent. of i ts nlarrt anC ar ice I
.;.ca I cs.  See crass sect ion of,l Sd 1   rarshj . I e 1 ini  ' of  'lc
ra-.sl. zones are deteemi ned by the pl ants ' responses  a v-ryi ng
5 >1 i ~i ty and the frequency ar t i Jal f laaciinq, Th i zona'.Ion i s

ed5 . 1 y Seen i n:he acct r rerrC8 nf  'ie na rsl s two dcxrri na nr
l~l~rt spec Ies', the: Coarse, broad- leafed sa lt narSI. cOrdgrass hand
the sr~1 ler sal t meadow Cordgrass, The spac ial aces-.rance
these two spec i cs marks he was i t I orr of > he Law a nd l i ch wersh

The high mar5.> Zarre is flooded oily der ing ext reme hiclh
t.ides arrd  lur ing starrrS

8ordor'irg Ne upper zane between high rrarsh anc land are
seas ide gc lderrra6, biacwrusl. and panic. gra55 The hi gher rro-so
qraLrn4 thar. rece ives inf luxe5 af Fresh water Is of ten ca loni gee
by cattaiis ond Pk.tan..r.i a- I t,"equi',

Al so ccntr ibuting tp the high prorjuer i v i ty af the march, a I-
t.rough eat aS Obvious as the rnarser rjra55eS and bar'der' pl ants, are
 hc microscopic algae that. cover' the muddy surface of the rrLarsh,
They appear' as sl icks of green and qol4 and are essent ial food
so< r<e5 foal' Ssra 1 1 1 rr ver' tebra te an i ma 1 s,

4f ter' trrc g rawi rig SeaSan, rreS
 I- i ' leaves and s tens berame detr
pr i::rari 1y aquatic bacteria, f urrrj i ~
detr i tus lr ro mineral s, gasse5 and
-cased by the decanpOSerS are recy
ard wa tc r' where th ey car be reab5o
g <ass Cecay5 rare qu r ekl y t har sa !
fiooded daily and lacks any physic
tidat de58r4c.tjprr,

t. C f t''re plants d ie back and
i tus DecprrrppSr rS, «q i eh,irc
and p ra tOzoans, brea~ d~a t ne
wa er. 4utr ient. rraLcr'ial s r'e-

c.led and returned to the 5oil
r'berI by plan s, 8r'oadlca / cor3-
t meadow cordqras 5 br Cause i t i 5
al bufI'cr ta pro>ect ':t frorr

l3vring t.Ne winter rrrcrnths, tl..e algae continue '.o replicate
thc i r popu 1,1   I on s ~ supp i y i ng foad ta toe na rsh sy s  en. ~a Ish
p I ar',l.s, bacte r i a, arrd err i ma 1 s cans arne ar. I y 5ame of; 4e ave i I ab I e
food oner'gy produced irr the 'harsh. Thc reve irrder is expor ted ay
tOe 'ideS, riVerS, anI I i ttaral dr i f t to nein praVirje r our IShment
for I . fr.' ir the r stuar roe and caas al walters.

0 nrost unusual p1arrt spocir s, glasswor t, hr ives ir h igh r orr-
cr nt at Ioas af sa I t, I t. is often Found within parrrres,  he chal low
depress iorrs i n the hiqh rrrarsh fi 1 lr d by the f load I nq t ide, WateT'
i s retaireA i s the parrnes, where sa I t Cancer'tr'ut.iarrs ri Se due ta
evsDar'a  Ion, al law i ng ql assayer t.  o 1 ivc wi thou t carrpet it i an f rpM
p <ant5 tha t a.-e I ess tel erarrt af Sa 1 t
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4any an irna 1 s seek food, nes' in' s i tes, end she I ter in the sa 1 t
marsh Clams, worms, and burrowing shriinps dwe I I in the t i dal
rlbt5. Jnd marsh creek banks. 4t Law tide, feedinq Cr'3b', ' hor«
birdS, and inSeCtS eXplare Lheac areas. Birds are att raC.tel ta tie
5 l I t in' r5h in g reat numbe rs Ha rsh wrens, Sees 1 de Sparrows, shar o-
tai led sparr~, ciapper ra i I5, great blue herons, snowy egrets,

others v is i L 'he marsh ta nest and feed. Insect.& and the i r
!archae are alepti ful and provide a svitable diet for 5orrc t» i ds
and their your@, while mvssets, clans, and crabs are sought by
I dr'ger' birds and +areal,s. Marine animal 5 follow the ir«o iing t'de
to search For e.rabs, snai ls and worms. 4t law tide., mar5l. hgwas
and short-eared owl 5 patrol the marsh in pursoi t of mice and small
a i rds.

In fall aqd winter, many miq ratin9 animals enter the marsh ar.
the ir ~ay La warmer « I liat.es Herons, sharebi res, and ot.her Jqua-
t ic. birds poke cot worms, <rab&, clams, an4 I larvae 1 lving in the
iiarsh mud.

Despi te their l~portanee to the general productivi ty at' the
c.oa5tal and oceanic envir«nrnent, salt mgrsheg have beep dj5tgr bed
ln many ways by mac, Thousands of acres of sal' narsh have beer
destroyed. by direct fillinq to provide 5itcs far dov«lopment along
Lhe shoreline Other narshes have been used as convenient dumping
graunas For dredge spoils.

5tresses af ali ;ype5 are increaSing. Sana@«ment af salt
phd r'elated e«asystevs is ne«essary if this most produc.iue

important Caa5tal r'e50u,rC« is tO cont.inde its generous contri-
bution to ttlc ecological well-being and productivity of the coa5tal
zone and «cern  adapted from A!

4g



glossary:
BiVAL.VE having a shel l campased of two distinct. parts. The rnas 

farrri 1 1 ar' b i va ! ves ar'e the c 1 arne, +us se 1 s, sca 1 laps, and
oysters,

CLAH Many kinds of bivalve rrral lusks, especially certain edible
kinds like the soft-shel led clam  steamer! and the hard�
shelled ciam  quahog!,

C DH%JHITY An integrated, nrutually adJuzted rJroup af plarts and
animals inhabi.ting a natural area.

OETRITI5 Orgarrie or inorgarric lapse rnatter formed af  he rerrains
pf plants and animals ar the dlsirrtegratiorr of r'ocks.
l3etr'itis corrs tltutez e sedl mer t iourrd orr the ocean battarn
arr4 [s an, important tink irr marry faad chairrs.

F IDDLER CRA8 A type af crab wl th pincers an the first pair af !egs
and fauna al 1 al orrg the share. The ea 1 e crab has
one enlarged claw arrd the female crab has two srna1 1
claws. They l ive irr burrows ar d emerge to get ba I ls
of mud, f roe ffhic.h they get their faod.

FOOD CkAlil A sequerrce of 1 i v l rig organl sirrs in whi ch the members af
arre level feed an those in. the level belcrw i t and are
irr t.urn ea Mrr by thcr5e above i t Pl ant.s are orr the.
lowest level af all. Energy in',he farm af faad is
t ransferred al on@ the food «ha i n, but a 1 ass af abou.t
ninety percent occurs err ear.h level--far instance, i t.
~ld take about 1,QQQ ponds af plant. rnatter t.a pro-
duce l00 paundt af even the srrra 1 1 es t ar ima l s ~

FQQD 4fEB Tha intercanrrec ted food chains of a b I a t I c carmuni 'ty ~

MOLLUSK A 1 arga phy I err af arr irnai s that irrc;1udes srra i l s, ac.t'upLrses,
mussy l s, e.lars, aye ters ~ arrl sqv I 4. Hol 1usks have saf t
bodies, f reqLrerrt ly covered by a shei 1 secreted by the
cantle  a pprtiorr pf the body wall that 1 ines the shell�! .

lllJ55EL A b i ya 1 ve rrrol 1 ask, that attaches ta substrates by secreted
threads. Hussein are vsual ly dark colored, growlrrg in
masses an tlpatirg objects, underwater structures, an
racks and rocky cli'fs, cavering rnudflats in the inter'tidal
mane, and baring in.to r ark..
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activity ideas:
~ FXG 1.HA I'N SING

Sang ta emphaSiZe a natural food chain found ih the ocean. singing!

''.hinrs About Your Trau>Ies''
frarr. the a/burr ~ he Point by Harry Hillsson

lyrics
Ta be swept up oy a current
To be eaten by same f ishes
Arrd swel lowed by a whale
Who gr'cw sa old
He died and left his body

o rhe bottom of the acean
And the sea did what it ovqhta
And soan there's salty water

�0 seconds introduction af splash and bubbles.' 55 secorrds at sanq!

~ 5UILV! VE 4S AN ANIMAL, IN 4 MKE-BEL I EVE FOQO CHAIN BY MTTIN4 E40U6H
TI3I EAT 'WHILE ArJDIIDING SEING EATEN  IC!

Feeding relationships are often difficult  cr obsc rvc. In this
activity, yaurrgste rs 9ain same understanding of these reIatianship'
by assuminy the roles af an[rnaEs, playing tag, and simulating fee4lng
rr latiorrships, Pcrpcor'n is spread av'el a lawn area, The kcr'nels a
pap@am represent pl arrts,  ar diet riti s formed FrcIrr plant materi ai!
which are faad sources for the plant. eaters. Same youngsters play
warms iaft.en plant eaters!, sarrre play fish  which eat. warms!, and
sornc play man  who eats fishj, The abject crf the game is far each
ar irnal ta get samettIihg to eat without being beaten befOre the "rIay''
<five minutes! ls aver. In eaturr, the populations aF qlarrts andr
animals arc usually largo enough ta insure continuatian aF the spe-
c.ies if same ar'e last. In. this game, populations  plants, warrrs,
~ish, award man! are so srnali. ~ that the survivaI of even one of each
«ind wiII be considered an indication of a "balanced," ongaing carrr-
~un[Ly.  See drawing of Mrsh Food web! Vou can, repeat this par e
many times during one ectivity sessiarr. 4'itI> each reseat en-
courage the youlrqestcrs ta charge rules of behavior and nurnbcrs of
each kind af animal until a ''balance" is achieved irr your plarrt-
worm-fish-man Faad chain, inranipularian, carrrrnun[catian, sc[encej
 For canrpi.ete detdlis See ''Foacl Chain GarrIe," QBI5 Trial Edit[orr,
Set I I j'
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places to visit:
1 Fax Hi 1 I Pand, Jamestcem
2 Ocean Drive Marsh, Newport
3 Vcrman Bird Sane.tuary, Mi ddletmn
4 E~ i 1 ie Ruecker Wl I dl I f e Ref vge, T iver tan
5 SaChueSL Refuge, kiddlerawn
B Seanmet Harsh, Tivertan
1 l Harsh Meadows Wi ldl ife Preserve, Candhleuc. Island

~ate:

PI ease nate the typeset ting error. Raccans should be spel led
RAC~GDN5 in  he Act.ivi ty Beak,

resale rCeS:

i ''THE NATURE QF A TIDAL HIARSH"

4ritcen by Carl N.. Shuster, Jr. The Vew York State Canoe.rye florist,
August-September, 1966.

~An excellent discussian af lhe biology af a tida! or salt marsh
'~ith a color two-page insert of ''The Life af a Ti.dai Marsh in Rhode
Islaeci."!

Individual facies may be ordered fram Deparceen.t Of Environmental
Car.servation., 50 Waif Road, Calorie, NY 12205,
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III. USING OUR COAST

People like to ev.t clams too. Thev dI.g for steamers and quahog@ all: low  ice
We can't have clambake without r:1 <ms'

glossary:
CLANRAkE 4 banquet. of se«oc'«cooked '~et6r r' irr s te~, usus > 1 y

Fee turing lobster'5, r.larns, Fi sh, ~outage, potatoes, and
co r n orr the c.ob

QUAHOG 4 type of ha rd-s he 1 I ed c. I arrr t.iat has t ree-cw i ~ i nq I a r vie
bat 1 I ves buried ir the sand or ~vd when l t. natures

STEAMER, 4 type of so<'-she I led cl am t.hat I i ves buried in the wud
in intertidal areas.

5HELLFlM' Any af a vari sty of nrari ne an locals irre. I ud lng clams, Iob-
s ters ~ c rabs, dna i 1 s, sea 1 1 ops, oys te rs, wusse 1 5,
or.taavses, squids, barnacles, anal shr I ~p.



activity ideas:
~ P I an a t rip to a rearby seafood iierket in your tawn Cat1 first

ta Find out when i t is convenient for your class ra vi si t. 'Whi le
there, take ti~e o examine all kinds of seafoads  eel ence, c.rea-
tiv» wri t I ng! .

+Dbserve the di fferent kinds af mal 1 usks--those wi th two
part shel ls  bl valves 1 1k' the ayster and clarnj, thpse wi zh
one spira1 shell  like the conch~, and thos» with no shel !

  ! ike [ he squl d!  See drawing af Rhode Island ShelI F i sh j

'Observe the differences between di Fferent species af crab
 red r rab, b I Lie r rab, jar ah c rab j

"Haw a re the !obs te rs kept a I i ve at the seafood ma rket 7
Study the arotomy of the I obster. How da you teil the
difference between a male and female lobster! �ee dra4'Ing
OF iabs tc r ar a tony!

"-'4r' tc your awn rcci pcs dcscri b i ng ways  a prepare the sea-
foods you have seen 8a~y coakboaks found in 1 ibeari»s and
i n your ~n ki tchen provide good resources far pi ctvres of
seafoads and I deas far di f Ferent ways ta serve then.

~ RHODE 15LAND I'NJI4N5 AND ~OQD FROH THE 5EA

Discuss the seafopds eaten ay indians 1Ivlnrj in Rhode Island during
CalaniaI t.imes  histaryl

"The Indians hunted far deer and wolf with bow and
arrow and with spear. They caught taut.og  hlack-
fish! and striped bass with bore hooks, neLs, and
wairs; they set %nares Fbi beaver and muskrat. Th»y
qathe red c I arms, quahaqs, oyste rs, and 1paste r5 i n
the shallows, and cooked then aver hot stones. the
oriqin af the clambake Evl4ence oF Narraqansett
Feasts can be seen today in th» withdraws aF discarded
shel I s along Apponaug  where he roasts aysters! Cave,
The b lue-b I hack pa rt oF t.he auahog she l 1 was JEER Fa r
wampum Perhaps the cove was also a Narragansett
"min t.'' 2



QUAHOG QCEAN 0UAHOG
SURF CLAM

SCALLOP SOFT - SHELLED CLA M

OYSTER
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g WAMPUM' hRER I +AM I ND i AN BEACHCOMBERS ,'Ej

CaaStal I qadi a~s, be FOre their dominat 1 an hy wry i t.c nan, iSed
wanpin  p ieces of she I ls snoothec' by the caasta I elerner th!
a cv. rency +i h which to trade far gooas, To Lhe~, ~ural e wam-
pum was nore val vabl'e chan w'hi te wainpurn. Wampum i s eas I 'y
Found on ar a oeaches On a f ie! c . r I p  he chi 1drcn may cql lect
their own wanIpLIn. I f this i s not pass ib le ~ the teacher may
supp ly a collection. The procedure For earning ard spending
wa~vum most be determined by each teacher based on t.he program
oF his ar her own class. Tll's activi ty might became part of a
reward system ln a behavior nadi fl cation program <measuring,
hl story, carmuni ty studies! Perhaps the chi ldren could earn
privileges in a manner such as this,

In41en Research Add a far.t to the fact boak---------5C
Read an Indian story on tape to share i  --------------2'g
'4rl te ar Ind'ian story based Or ~hat you have learned--5c
Vake an I ndi an art i far t to add 'o the mvsevn-------- -1Pg



1 "CLAFIBAKE5.' TVE ULTIMATE CQCKOUT
'~'ri tten by 6i1 1 Cas ter Time-Li fc 5eries, Fami l Cr'eati ve
'~'orkshap, P 1 entry Publ [cat i ass I n te ma t i anal, I nc,, 197
~vp. -577.

IA rolarful ar'tie le desLri bing now ta prepare a r.l arlbake,!

2 CRUI S IHG GV I DE TO Hl STQR I C RhlOD 15 I.ANP
Wr i  ten by Ne i l Ross, Har inc AdV1Sary 5e rvire, IJa i Ver's I ty
of Rhode I c I and, 1976 l,see a rde r form under Act i v i ty Beak
rage 2 sectionj

THE W~ZRlCAN LBSSTER. THE ei3LOGY OF HDrmRVS AeERrCA4LI5
Writ en by J, Stanley Cobb Purine TeLhnical Report Nunber
49, Department af Zoology, University ot Rhode Island, 1976,
�z,aaj

Available fry University af shade Island, marine Advisory 5ervice,
IVa rragansett Bay Campus' Narragansett, RI 02882. ~Please make
check or' olney order payable ta Uni vers i t pf Rhode I s1 and. !

4 THE LCBSTeR. IT5 LIFE CYCLE
'Written by Herb Taylor. 5 teriihg Publishing rarnpany, InL-.,
4ew Vork, NY, i 975

 An exce I len t descr'iptian af the 1 i fe cycle of t.he lobster' corn-
plet~ ~i th 1 I lustratlans and r uberous valor photographs--oui table
for chi ldren In upper elementary,!
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12 PeapIe @ho bU,ilct houses, stores, a»d hotels am.ot1g I.he shore. AametilTies thei
> re b11il  o» stilt,s to keep them abave the higih water am/ big waves that come
%'1 & 8tol7llS.

I

HURRtLAHES AND BARRIER. OEACHE5

The barrier beaches are the first li~e of defense against the
sea; they suffer th» futl force of acean storms. In the pay  350
yea rs, every seven or eight years an the average Rhode Island has
been hit by a hurricane Thirteen pf these cavsed severe coastal
floodlny.

What can happen on the barriers ls illustrated by the effects
af the l938 hv rr[cane. At that time surrrner cottages and homes
lined mast af the south shore barrier beachez. 4'hen the hu rricane
s tr'uck in the lyte afternoon af September' 2l, 193', the destruct.tior
was staggering. Hund reds qf qeaple mre cut off from the mainland,
and 4S peaple died an the barriers alone. Dv,ring  he height of
the star'm the combinatlan af sustained high winds and I ~ atmos-
pheric. pl'capsule made sea level rise nine to twelve feet above
nprmaI, suthlclging Lha lower dunes. Waves swept over the barriers
and acrass the ponds, Property damage an the barriers was over
ten million dollars. All but the few barriers with high, uaell
vegetated dunes were reduced ta little mare rhan sand spits.

In %he years that fal lawed, beachgrass became rees~abl is,hed
and the dunes began to rebuild, 'Wi thin a decade people had beau~
ta forget the storm; many houses wer'e rebui1 t where other ha4 beer
~ashed away. When the next ..ajc r storm struck In August, l954,
t.here was a~other crap af houses t. he destroyed. This time the
au harl ties had plans Far evacuating people and anly one 1 i fe was
lost an the saurh shore barrier beaches. raper[y damage
about six mill ion dollars.



TDday the nuriber Of houses an these same bar r i ers is aqa in in-
<reaz Ing, beany of these houses are bvi1 t where dunes should be ~
I imi t i ng the effect.Iveness af the barrier as a stern buffer, Experi-
ence shou I d have taught us that bar ri ers are best I e f t i n the i r
natural state ~ 1

glossary:
BREAKWATER A s t ruc.ture, usua I Iy of rock or canc rete, des ironed to

break the Force oF waves and protect 8 shOre ar'ea,
harbor, or beach. The q.roin ~ jetty, and sea wa 1 1 are
ai I Forms of breakwa ters.

HURRICANE 4 severe tropical cyclone in the North Atlantic Oceari,
Caribbean Sea, Gulf of Mex i co, or the Eastern 'Iorth
Pac if ic off the west coas[ of Mexico Hurri marie force
winds are those abov» 6ti kriots.

KNOT A unl t af speed equal I iraq one nau~i cal mi le per hour  one
nacht ical rni le 6,0'76 f t.; 13 knots = l5 mph' ~

activity ideas:
~ Hake a 1 ist af the kinds of bul ldlngs you have seen bul 1 t. in shore-

1 inc areas. This l i st may include vaca lion houses, hotels, rec.rea-
t ion bU I '1 d lrigs, ba i t. shops, seafood markets, restaurants, shl p
charidl eries, arid boat builders and repair shops. Discuss N~ al I
of:he struetvres are but l t to wl thstand. the forces oF waves, wird,
and high water. Are some buil t on st i I tsar Do others have cement
sea wal>s to protec.t. them7 How are they differerit from ordinary
structures built I nl and! ls i t somet imes better to not bvl ld in

every area along the shore7 Wh[c.h types of natura.l areas are very
irnpor tant ecologically and are best 1ef t undi sturbed7  cormuril ty
studies, SC.ienC.e'!

II Rhea s ter ms ex I s t I n areas near' the acean they af <ec t the opera-
t i on of shi ps at sea as we 1 I as peppl e pn l and. 5hi ps head for

protected harbor, arid I f the storri I s severe enough, people
who I ive and work on land near the sea begin, to board up windows
arid evacuaM low-lyi!g areas. Standard warning display slgrlihis
are described below',
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STORM DIYTIMEe tous F4 rg
Wll1 bhe8. '54eehrr IItnbirtl.SMALL CRAFT'

NLGRTI'IHE; '«1 4id t q1te.
OATTI ME Rv eemanI.

Hl'te HTTIMEe 4' L ill 0ePr
%Hb ti41L

liable. nr ~pl «rnite ep 'r:lh
de J3 t'nB 3rd MI 'hhdlhhne
cm.dered dhrghrdril .'h irlelllxri lt
hpers t m,

GAVIIME; T«h !risers 4v
'IPrl Wit1 4eid hel4im Li ~ lPrI4.

N I 0 HTTI'7A'E. W1IN Lips
ldtehihh Trc bid .il4Lt.

I~he
en '.e lrd i,'gal. d !till'red !r i .h
'><her.".,0~ v ll e 'rrrrr =Inc.

~ Frarrl retI arid blaCk Canstruotean paper Or fabr' i c, canStrtdc.t. snral 1
craft, gale, Starrh, ar!d hurr<ear!e warning flaqa, Keep t.rack af
weather «aridi asians and f ly the apprapri ate f lag in your class-
rOrm wherl storm Carld I t 1 adIS pr eVa 1 1 . CCr.Sul i your' local newSpaper
wea ther cci I elrnre fcir infcirmaL iCen an wind Speed arid wave height On
4arraqaesett Bay. Check wl th yaur' local Coast. guard statiorl for'
advice regardirlg other precaut ianary measures that should be  aken
in the event of severe storiies. ',reatllng ~ measuiire3, rlanlpulat.lcn,
SC i eeICe j

reSOurCeS:

1 BARR.tER. BEACH PMTER/HRCICHURE
Wri tere by Step en B. 0 seri and John 4. Jagschitz. Marine
Bulletin lumber' 19, University of Rhode Island, coastal Re-
sources Center.

2 MARINE 1IIEAT'HER. DERV I C.E'5

Weather Bureau, U, S. Dept r' er t of Corrrerce, 8~vi rcnmen al
5C i enCe Se rvi ces @dr!I imari strot

Available f rain Superi@ endant af Doer -e- s, J. S. ~avernnrent Print ie!g
Of f i cc, 'Na >hi ng ton, 3. C. 20902.
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'How many fee t or i nches af wa ter ~ul 0 your boat need so
that i ts huI I doesr ' t touch the bcttom7  several Irrches
for' a rowboat, several feet far a sailboat wi th a keel!

-4'here would yorj keep the boat when it is not be I ng used7
 t ied to a dock at a inarina, on a mooring, beached pn the
shore ~ on a rrailer!

~ I f kept at a marina, what kind of servic.es would you
want provided by the mra rina7  electricity, showers, tele-
phone, storage, repair, water, fuel!

"%hat Items Lvould yoLI want abaard the boat7  oars, paddle,
outboard engine, sails, radio, Iife jackets, water skis,
navirjatiorr charts' compass, toilets stove, anchor!

"4'high of these items would helm make far safe boating7 Vhy7

II V i s i t a I aca l za r i na  Labor l3ay tc xi d-October arrd winter to ear ty
sgr'ing are the least busy times for rirarlna operators j

Exarnirrc the docks. Why are some docks rcrrroved Fram the water
in the wlrrter'2
If beats are kept In the water In the wlrrter, has'e the mar'ina
operator explairr how he keeps lce from freezing arovnd the
boats and darnaqing them.  scierrcej

~ l f boats are stared at tNe ma r ina, ercarnlrre thre I'r bottoms.
Ahy are so many painted with a red cr blue paint7 Explain
how anti � farjl ing paint works. Try ter f i~d a boat. wi th
barnacles ~ 11ke those found growing along rocky shores, grm-
ing arr the boetcrrrr. If i t is larN t Ide examine the pi 1 irrgs
supporting the docks. %hat forins of marlrre 1 i fe do you see
growing 'her'e 7  sciencej

~Of tern irr the win.ter, ma,rinas attract. ducks and geese. Hrinq
aIong a bl'rd book ta help in ident.l fylrrg the varicrus speci es.
The youngsters may al so enjoy feed irrg them stale bread crumbs.

resources:

1 BEATING IH RHQDE l5i.AkP
Available rem Rhode Is.'Iaad Depa rtrnerrt of Ecorronlc. Developrnerrt,
One 4'eybosset Riil, Provlderrce, RI 029Cr3 ~

 outlines. yacht.lng and boatihg la<:1Ities lrr Rhode Island waters,
includ<nq navigation charts listing, Laatinq laws, and rNater safest.y
tips j



2 Far fair ther inforrmt ion a~ boating and beating safety, c.antaet.'.

J. S, Coast Guard
U 5 rcast Guard Auxil iary
U, 5, Pav e r Squad r'aas
Oepartnent of Natural Resources, D [vision aF Heat ing Safety
Red CrOca C hapte rs



I�
I I

14 ' Camrrlercial fishermen. make their limni.ng iv N8,rragao.sett Roy arid the
8ov,o.ds. They larid their catches at Newliort., Galilee, and other parts..

CQklMERCIAL PORTS

Larger port facllltieS SerVlrlg CanmerciaI fiShlrlg ancL' Ocean-
gairlg vetSeis PCCUr ln nlajar mnbayments arid estuaries along the
coaSt, In mSt irlstanres, part facilities reqVlre nlajar alter'rla-
t.Iona in the sea an<I river bottom far the development. of deep aeter
channelS end harbor arid tVrrling baSinS. Port far.l 1 i tleS eormanly
include piers, docks, dry docks, warehouses, storage tanks ~ fuel
depotS and praceSSirlg or manvfae.turing industries They are Served
by major access roads, railroads and trans-shipment staging areas,
BeCaeee aP thel'r size aflak CCelplek ScrviceS, corrrnerc.ial pvrtS uSe
ex tcflSIve shorelirle aC.rage . �!

glossary:
COHPIERC I4L FISHERHAR A person whcse Oceuyatlan is to calch fish.

PORT 4 place along the shore where commercial ships come to load
or vn 1 Dad the I r cargoes.
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places to visit;
Mys t i c 5capart, Myst I c., Conr est i cu.t
New Bedfard Vhal lng Museum, New Bedford, Massachusetts

resources~

rOMKEFLC I 4L MAR INE F I 5HEi 4N[! F 15HER I E5 IN RHOGE I SLAHD
Written by Stephen B. Olden an Bavin K. Stevenson. Marine
Technical Rcport. Hmnber 34, Coastal Resources Cer t.er, Vniver-
s i ty af Rhode tsland, 1975,  $3. JOj

Ava I lab te fromm Un I ver'si ty af Rhode ls land, Marine Advisory Service,
HarT'agansett Bay Campus, Narragansett, Rl 02882. I,Please make
check or money order payable ta Llr I vers i t af Rhode I slavd,!

2 HINGE 4flD SEEK FQG
4'r i t ten by Alvin TT'esse> ~. I I lvstratcd by Rager Duvoi sin.
i.a throp, Kcc, and Shepard, Co, Inc., New York ~ NY, 1965.

� beak aeout. labsterrnen, f ishermen, a~d everyday people who live
near the arear and experience the c.amin.g and qairg of the fojj.!
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3 MAP, lNE CAREER SER I E5; H4R I NE-1'ELATEI3 OCCUPANT i DIVS A PR I MER
FOR ~IGh SCHOOL STUDENTS
Ed i ed by Prentice K. Stav.t and Sara 5, Cal laghan, Marine
Hermrarldum Number' 41, Marine 4dvi sary 5erv ice, UrLi ver si ty
aF Rhode island  Rev ised, Jar., 1977!.

Pva i 1 abl e f rem Un I vers I ty of %hole 1 sland, Mar inc 4dv i sary 5erv i cc,
Narragansett 8ay Campus, Harragar sett, Rhode island, 02882.



I

1,~' ,Far c U.t ia the ocean, pmple. are e.xploriri.g for oil
I
I-

QF~SHORE E/Pl J'QT I QV

I F the L. 5. i s tu n irlirlI Ze 8r pena'ence arl Foreign one-gy saurces,
JS KLiCh 0F Our 0I I !n0 gcl5 35 p055' I! e ><U5t ' Gable <mi devest ia
pl ies. Hut i+ 5 increasisqly rare difficul  ta . ind p; I and qa5
rese rves an l and

That. leaves tl.e a<f share areas, where tpe praspects far Find-
ing addi t iona 1 >i 1 erd ga5 Repv5 i Ls are qc i te er'tvur'aging�. Geol hagi >La
eStirnate tive reCpverable re5erves of ai I unde. '.yi nq our <pnt. nental
shel f n ay te rre~e than Lhe U.S, ias car sumerJ I n I t; I" I ~Lvr'y, Thc aut-
laak far ra oral 9ac al sp appears exce I I'er  , aartica: ar! y alpnq the
East Caast

The petrpleun irdustry has turned seaward Lcceuse lt has had a.
Cday, a5 Jamc5tiC. reserve5 pf pil .>nd <j35 Iwiadle in relatipn ',p

canswaptipn, the off@hare search i s narc urqer t:han ever. Tl e new
advent Jrers are embar'kee ar a sea veritur'c tl'.!t c~n haVe 'aT.r eeCI" i ng
5igni f iqanCe Fpr par puntry and pur pepple

glossary:
i, IL Rl < A 5trprtu~e far ae' I dr I I inq and i ater far punping ai I

f ran aeneatN tNe occam' IUar ta the our'face, The Oi i, I n
tur'n, 's Lr'ai5pp CeJ t'. ef inerie5 pn lane v he-e i t i 5 turned
ir ta camnerci a I petra'carr ~ -addicts



activity ideas:
~ ESTIH4TE ThE EIVVI ROr4MENTAL !MP4CT OF 4 S I RLL4TED Ql L SP I LL I

Irr t.1cse days
a~a reness, g rea t e
vet, dr.'.Spry.e p eca
share dr i 1 I i ng op<
seepage, ~ il I' prpo
c a I I y de mrr rr 5 '. r' a ~ e d

wi 'r'1 i fe

i vi ty, youngsters c cate a sirrvl ated ai I spl 1 1
sed anta the a ter and es. imate t.ae errvi ronrnental
tl Fluvial disas:er  Yau can substitute dry leaves,
shav in9s fa r the popcorn ! The k i Vs p r'etend ta
experts whv have been rushed to the scene af ar

st imate i t5 I 'rlpdc3..

The grasp is divided i~to bvddy teams  pa rs! and ane ar two
ouddy tearrrs are ass igned ta each af the fa1 law inq impact areas
landsc.ape, pi ant I i fe ~ arri:rral > ' fe, and human act iv i i es, The tearrs
work ao the assLrnrat i an that any th. r.g the popcorn tave.has wi I 1 be
covered wi th ol 1, Thi s acti vi ty foal laws eel I after the ''Sr.a in
Rat lan'' act ivi ty far Pacle 3 of the 4ct ivi;y Book.  scierrce ~ marrip.
Lr! atiorr! ~Far' carn~lctc detai 1 s, see "OBI 5 0 r ! Sp r I 3s,'' OB!5 Yr'ral
MUdvle, Set Ilj

resources:

I THE HOW 440 WHY OF ljN3ERSEA DRILLING
The 4merican Petrol~vrrr institute,
190! K Street, N Q. ~ Washingtarr, D.C. 2OQO6

2 T'IE 4E'4 ADVE4TURES

Why 80 they scarc.h far ques arrV oi 1 oFfshare7
h'hat are the. rl sks t.hey tar,e7
Da they pallLrte aur coastal ~aters7

4vai >hie Frorr Standard oil Company  New Jar'scyI, 1251 Avenue of
r.he Arrericas, New Yarr,, NY iOQ2Q

3 THE SEAL 4ND T IE SLI"K

4'ritten oy Oon Freenran vi4. rrrz Press, thew York, NY, 1970,

r,'4 qocrd book far reading to young child rerr. It is ~eil illLrstra ed
with watercolors' arid has a satt-sell rnessacle aLrovt. ail pollution .j

In this act

with popcarr tas
Inrpact af t~e
saw%rst, v. wend
bc cnv i rarrrrerrta I
''ri I spi 1 I'' ta e

aF vi 1 sl.a. tages and he igrrteneci errvl r'onrnental
rfarts are being made 'v prevent ai t spills.
ut ianary rreasvres, ai 1 spil ls I'ron shi ps, af'.�
r'atians, and pi pe [ines, ir. addi t ion tc natural
ably ~ant i nue. As past sp i 1 I: l..ave sa ',raqi-

a ma~or ail s'il I can take a devest.a ting tol I





class of 8 Ur' 9 year' ol 0 «hi Idren began by making cl zy-
sh~ped .'I sn, whales, buoys, etc. Thi s was a va/uablc wart of
their learning erperience that led te discussiorrs about real
fish and other objects t.hat fivat.

3 EncoLrrage the childrcrr to ezperinerrt with a variety a
objects Frcrrl schoal or fran hone to use if <hey pili f]oat.
Li5'. then or t.ape them wrhr r'e they belong

4. Gree r.he Childr'err have begun ta rrake ''bawl''-like shapes
that tloat, have them eXpr.rirnent with urriFO n weight.s. Maw
oJn you make your clay flaat with sinker' in it7

5. Have a sirnpie balance available, Compare the weight oF the
boat ta ,'he miqht of the rnaxirnu~ number af sinkers it wilI hald
Children nay wish ta pave successful boats for a rancor'c of their
war k, When these boa ts are di sp 1 eyed tagethe r, s irni I a ri t ies and
di f ierences can be abserved, di scussed arrl recor de4. The chi ld-
I 8n 'nay wi sh to Jl aw thei r' boats. is the c lay thick or thin 7 Is
the bo at deep ar chal low7 Are the lnOZt SueCcSSful baatS ~ide Jt
the bottcxrr ar nar raw7

6. A~ that;he chi ldren have had a couple of sessiors working
~i th the clay, g i ve them 30cc. rredi cine cups r;o f laat next ta
their clay boats, Compare thcrr. How many s inkers wi1 I they
holC7 CONCEPT The mater l al that the boat 1 s made o' wi 1 l make
a di fferencc in i t& ab i Ii ty Lo F loat and the amount at cargo i t
can carry

7- C I ve each Child a 6'' square of regular alurninunr fai I Chal�
I enge therr tn make i t fl oa t, Errcov rage indi v i doa I cha rts,
clE'5Cr I p iorlS, star'icS, etc.. az wel ! as group experience Stories
lrreasuring, nanipule ion!
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1 TEACHER'5 GRIPE FOR Cl AY BDAT5
Webster pavl s lan, 8c Gra~-Ha L Book Company, Ne~ Yank, 4Y,
i 969,
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2 TIE LITTLE PED LIGHTHOUSE AND TRE GREAT BRlME

4ri t Lee by S~ d t ~rid '4~rd, harCov r t, Braze ~ dna War 'yj, lriC.,
194 2,

3 "THE UNKNOWN TALE 17F HOW ' FRESkf L' 5' FANC I f 5 L IT THE s I GHTHQV5f 5
CF THE WJRLD"

'dr c:en by Lindy Lindquisr. Oceans ~yia azine, Nnverreer, 1975,
pages j8-63.



activity ideas:
8 BEAcH HVIVL  E!

Haterials

The children must help to determine the materials to be used
in thi5 project The 1 is t might well begin with;

5CI550r 5

sand

glue

pas te

paper
saint

procedure;

I< the childr'en Qr'e familiar with the processes of ch005ing
a qravp leader and rnak[nq graup decisions, it rray nat. be rreCessary
ar the teacher ta do any of the actual organizirrg, if the

childr'err ar'e not I'arniliar with the group process, they will noe0
to be guided through it the first few times� . A valuable part a F
lear'ning to nrake group decisions is making ~istakes arrd correct-
inq them,5O dan't. be tOO arrXiOV5 to impose ,'eaCher direction
Ther'e is no absolute nrethod or' process.

A rrurai af a beach can be just about anything the children
want it ta be They may wish to emphasize the wildlife at r.he
sea5hare Or dCtivitlee Of peaple canOeieg, Swiminlng, picnicking
I>vine kites, building sand castles, collecting objects, etc.,
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'I he en@st is also a place for peop!e to play. CarLaeirig, fishing, arLd bircil-
watchin g are favorite pastimes of mao.y Rhode Islv.n.derv,



nr they rrray wish to sh~ the barrier beach and t1dal mar'sh behind
i t. The l i st of pass I bl 1 i t.ies is endless.

This activity is I ikely ta be most successful when the chl ld-
rea ha~e already beerr exposed ta the «Dncepts covered previously in
LN i s book.  rani pul a t i orr, pa int ing, drawing, corr3rrur I c.at [an!

~ HOB I LE  E j.

The skill S that. children can develop whi le making mobi les are
nvrnerorIs. They observe, predict, make and test hypcrtheses, mar ip-
ulate, arrd carrier err/e.ate. The c.hi ldrerr may chaose a theme For their
mobi les sech as l ife in the tidal marsh, ar make a more general iree
"beach fbi le '' Given a dIegr'ee of indeperrderr«e, children wi il
general iy adjust the degree of 4i ff [catty of their work ta  heir
abilities, intcreSts, and attention Span.

Haterials:

TwigS Ol Stiff Wl I'8
5trinq, yarn, or nyla~ fishing line
Opened paper' clips or Chr'Istmas tr'ee ornament hangers
Objects collected From the beach pr cardboard. paint, and scissors
far making their own objects.

Procedu.r'e:

Irrtrad~ce the concepts af balance and mavemerrt of the rmbile
to the, «hi 1drerr. Demarrstrate the basic princ.iples of constrgctiorr
arrd help the childrerr decide pn a therre err topic. for the mblle.
This pr'aject war'ks best when two or' thr'ee «hi ldren wor'k as a tr arr.
This serves as a gp«rd atmOSphere far verba I ir teraC.tiara tao.
 measur i rrg, «Drmrjn i cat i on, rnarr i prj la t ion!
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~ When dicru55inq Qefje5 19 and lg OF the 4ctivi ty 5aok, Cpmgar< r.hc
di Ffcrent types of reer'cat.ioral act ivi tie5 5een an the tap pages
 ca~icnicatipa, creatiye wzi < i rcpt!

: What are the 5easpns 5npwn lr each pi c.tune  -al I Cr 5pr'ing
ys sumtner� Nate the di = ferent types o elothi ng oe erg
inurn ty the people in t.ae p c.ture5

"-'«'na t k inds o f sounds woL; ! d the l!eopl e be ica r i ng ~, a canoe
g I idi ag quiet.ly oyer a t i dal creek wi ti 5aund5 af b'rcls
and neeCt5 i n the baC.kc,'round Vs. waves crashi ng pn the
shore anCI sounds of chi 1dren pl eyi.qg j7

"Note the dif ferent kird5 OF beat~ scen ii tn~ wo picture e5
  Gnome vs. sai Iboatj

-L i st other farms af recreati an ane lnight. Jo near the shore
4'I i ce a s tof y about. exp' ri ences yam have had' at the saba r'e.

+introduce a di5Cu55ipn 5u~a IZ.ng all the dif eier t uses Of the
coast. Empnas ize how sorry uses of ',he caa5t ar'e c.onFl i ct.ing wi th
other uses

Exarnp!es pf cpn<Iipting undec af the coast. include:

resources:

PEACHER5 GUIDE FOR HOBILE5' EXPERIMENTS 4'ITH BALANCE AND MNKIHG
COIS TRVC T I GH5

Webster D iv i 5 i an, MCGr~-Hi 1L Beak Canzany, New Yp rk, NV, '-965.
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dredg
oc.e an

wildl

cheap

fishing v5, Campier'Cial fishing
ing vs. shelI Fishinq
dumping v5, cpnmel c.lal fishing

i f e sanctuary vs hpu5 [rig dc vel aprlcn t
ererqy y5. pallutian cantrpiS



Fveryane likeS tC iwitti, vt1,rlbathe, and pit. reit. a t. l.he beaCh, What happeti» l.r
Our tOZst ~rid itS many reSaurt.es is ImpOrtarl.t to eVery shade ISlai>der
We night all m-ork tV help prOteet arit! ~H-emrve Our enact anrI <ivrr>Cr.arl.,

activity ideas:
I ~ 'POSSE!tS' .PRES ERV I NG THE C04STAL ENVI'RQQMENT  E!

Ask the chr 1 drerr r.o suggest ways irr whi r.i> they rrr ight. sha re
what t hey have l earned aboot. l.i>e' nr r 8 r.o oreserve t he chas ta 1
envi r'Gnrrrenr. wi th other <hi 1 area irr the I r s<4io1, ~rrg the

apics which night, br r Overed are the preservation rrf sard rrunes
and br.'.echqrass, wa t e r po I 1u t i prr arrd i tc e FFer. t s pn <,casl.a I
t i da I mar sn 1 i fe, arrd I' i; ter L ncj Thvurgh the c.hi 1 r3 ron way f irrd
other valuable pr'vjcr '.s 'o our sue, r rre ape- ihle act ivi ty [s ter
the chi 1 dren ta make arrq  er5 gncJ to irrv I:e Ut he~ t eachers in
tie bui ldlrg ro rtisplay t.hem. 5pnre af the more sergei, zprrFI�
dent chi I dren may errjoy iat.r'odvcing the cancep's of coastal
mara9errrent depictert ir hi s paster ro one chiI drer ir the CI ass
where the paster i s heine' <1 I splayr rI. ~crcTai ly sveakirrq, the
fewer the rrvrlber aF wprds pn the. poster, t,hg r+rr er rLc tive i t.s
rressage wi 1 I be, C r'ayon, pa i n t, cu'. arrd pas te, rp ! 1aqe:, or any
other r enbirrat iarr c f the~e rrray .re rrser,',  rrariipulat.ion, pa i nr. i ng,
draw in', carmurr 1 ty stud i es!



SUMMARY

activity ideas:
U~e page 20 af the Pctivity Haak wi th the pi ctur'e of the f icidler
Crab ta a l 1 Ow the Chi l dr'en ta wii te the I r Own 5 tar i es Or exp resS
:hei r own i deJ5 abaft Aha4e l 5l and's caast.  creat i ve ~ri t ing!
EmphasIze the three topics cove red in the Teacher'~ Guide,'

7 Rhode 7r.crv.d'6 Cz~»
I 7. CamkctJ: Rqaam

f7I, Uamg AM CvcL4t

CRDSSwoitD puZKLE

TQq rrps sword pUzz le Usos marly af the wards found in t.he glnssarv
throughout the Teacher'5 Guide.  vacabviary, spcl ling, reaaing!
Use the DOWI4 ar d ACROSS sentences provided Or wri te your own to
f i t the Capabil i tieS af ypVr ci aS5. The answcT'S are faund OO
Lhe f c I lawing page,



C RG 559010 PIJggL E ANSWERS

4CRI355

1 FISHERHAA

2 5AQT SPRAY '%05f

3 COASTAL POND

GREAT BLLE. VER:N

5 E EL C RA'55

6 FlDDLER iRAB

7 DIjNE5

8 BARNACLE

9 CLIFF

1P PfRIWIHKLE

11 QJAHQG

1Z DOCK

13 CL4RBAKE

3 J4','I

1 5NAIL5

2 54ND

3 CLAM

54LT HAR5H

5 SHQRELL'NE

5 aO4RDWALK

7 MIJ55EL

SAR.R I ER BEACH

9 CARM SHIP

IQ TI04L POOL

Il BEAVEED

12 BEACHG1IAS$
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1 4 oerson whose vcr voa ion is ta cate'i f ish i s a carrrite-rial

2 Rr se ll i p5 are the f rui t.s Of the

3, 4

sand dune s, rla rsh arid pand.

The ic a larqe gray-vive w,idinq b, rd

5 4 rlar I ne qrass thJ  prawn «n sandy bpt ass in sha 1 low cvas a 1

~aters iS Called

share.

7. Sand

t,he w ind.

4 cone-Shaped nlar inc ail i!Ila 1 o. ten t Ourd On racks, p i I i ngS, and

ships' bottoms Is «alled a

9, h roc.ky

bui 1 d the t r reste

10. A tyPe af srlat I Sna I l that i>r'~S In thiCk ii"~Sec an t' he -o«ks alOng

the etlare i S «al ied a

is a hard-shel led clani.

is where people t. Ie vp  lie. r boats.

l 3. Lobsters, «lams, f i ah, potatoes, and «am on the cab are al I par t

of a Hew ETlq I and

CROSSWORD PUZZLE

AI,3355

ll, 4

12. A

Comp 1 ex i s trade up Ot a I,,> r r I e r beach,

lives in borrows and is fovnd all albino

are hills or ridtjes af sand tNat are piled up by

ic av area alanq the shor'e ~here birds «ftcn



DOWN

1, Srna 1 I aa i wa 1 5 wi th spi ra l - shaped she 1 I s 8 re ca i. i ed

I s a mixture of tiry c,'rains of;li fferent t.ypes of roc~2.

an0 shell found a ionq beaches,

3. 4 quahog i s a type nf

v. Raccoons and other seal 1 !n jrna I s of ten come to the

f ind ford

5. The I and and the sea wee < a t the

6. Oy wa I k i a9 on a inStead of the bcJchgraS5, we

ran help save the sand r'-vne s-

threads is calied a

is a type oF beach that is pa-al l<1 to

tt'e share, but separated fror. the rainland, by a small body a'. water.

9. 4 shi p used Far transporting packaged pr'oducts I ike ba.es cF

cot;orL and bags of cof <cc hearts is ca I led a

1'J Plants and arL isa la that can wi thstann hiqhly var i able 4oi st ure,

sal ini ty, and terrperature condi t.ions aa wel i as hi gh winds and

pavndlng waves are often fcun8 1ivtng ir

11 A plant I ike ke1 p that 1 I ves in the sea is cal' led

he.lps to anchor and bui ld t.he dunes wi tl- i ts12

network of undergr'ovnd roots and stens.

7, 4 tiark-colored bivalve mollusk t.hat attar,he5 to rocks by secreted


