
Vir inia's State Parks... Your Ba~ck ard Classrooms
h

Ups and Downs
grade I.evelg 3-7

Objectives

Students will inves'tigate changes in
populatton levels by:
~ modeling the behavior pf a migrat-

ing species. confronted with impedi-
ments to its survival..

Materials

~ . bases � for every 3 students, see-
"At the Park" step 3!

~ flip chart and marking pen

Credits

The migration game was adapted
with permission from: Aquatic
Project WILD. 1987 . "Migration
Headache." Western Regional En-
vironmentall Education Council..
Write: VA Dept. Game and Inland
Fisheries, 4010 W. Broad St., Rich-
, mond, VA 23230.  804! 367-1000.

Illustrations of shortnose sturgeon
' and sea turtles used with courtesy
of the artist, Richard Ba'rnard .

Illustrabon of piping plover used
with permission of artist!.

Swamp pink art by Megan Rollins",.

S tudents play a game to intro-
duce them to the pressures that
bring about the decline of

populations of plants and animals.

Background

When

At the Park: 30 to 45 minutes for '
game And discussion, 30 to 60
minutes f' or walk, daylight hours:

Time of Year: Year round.

species of whales, and a wetland
plant called swamp pink. Some of
thc state's thrcatcncd species arh' the
ycllowfin mad tom  a fish similar to
a catfish!, piping plover  a
shorebird!, Dismal Swamp shrew,
and loggerhead and Atlanti» green
sca turtles.
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A visit to a state park, zoo,
aquarium, or natural history
museum can bc a reminder of the
great diversity of life on Earth. It is
this diversity that provides a count-
less variety of foods, life-saving
medicines and materials for daily
life. The species around today have
evolved and changed through time,
and thousands of types of plants
and animals once in existence have
been lost to extinction. Some species
have gone the way of the dinosaurs
� wiped out by some natural
change in ecological conditions � or
by other natural causes such as dis-
ease or predation. In recent times,
plants and animals have been
rendered endangered or extinct by
human acti vi ties � exploi ta tion,
habitat alteration or destruction, pol-
lution,and the introduction of new
speclcs.

Why save endangered species?
Congress answered this question
with thc Endangered Soccics Act of
1973. The act's preamble states that
cndangcrcd spccics of fish, wildlife,
ance plants "are of esthetic, ecologi-
cal, educational, historical, recrea-
tional, and scientific v;1luc to the
Nation and its people.' This law
works to preserve impcrilcd spccics
and cally for thc conservation of
critical habitat � the a-eas of land,
water, and air space tl.iat these
spccics ne'ed for survival.

S@cics in trouble are identified
and placed on a state or fcdcral list
of cndangcrcd ar1d thi eatened
wildlife and plants. An endangered
spccics is defined as one that is in
danger of extinction. 4 threatened
spccics is one that is likely to be-
come cndangc rcd within the forcscc-
able future.

Some of Virginia's i ndgngcred
spccics include the shortnosc stur-
geon, bald caglc, pere ~rine falcon,
red-cockadcd, woodpi ckcr, gray bat,
Dcim w va fox squirrel, northern
flying squirrel, Kcmp's ridlcy and
leathcrback sea turtle., scvcral
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Where  cont'd!
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The piping plover is a
threatened shorebird in Vir-
ginia. They spend the
winters along the Gulf coast
and along the Atlantic from
Virginia southward and
spend-thc summers around
th'e Great Lakes and along the
Atlantic coast from Virginia
nor th ward into Canada.
They feed on small animals
found on beaches and tidal
flats such as marine worms,
mollusks, fly larvae and beet-
les. They usually nest on
beaches by making a simple
depression in the sand, well above t
by people walking along the beach,
eggs exposed to the sun. If exposed
ing the developing embryos. Hence
shore nesting birds, need quiet beac
nesting.

they should turn around and
prepare for the spring migration..

8. Before giving the signal for the
return migration, however, explain
that this year there has been a bridge
built to their favorite nesting island,-
bringing lots of tourists to the beach,
so some of their habitat is no longer
safe.

9. Remove one base from the
nesting cnd, and send them on their
migration. When they reach this
end, three students will be left out.
 Have them sit on the sideline to
watch the next rounds.!

10. Just before it's tiine for the
fall migration, explain that there has
been an oil spill near their favorite
wintermg beach.

11. Remove two or three bases
from that end of the field, and make
the signal to start the migration.
This time, many more plovers will
die, and the population will bc
much smaller.

12". Explain that a hurricane blew
down the bridge to their nesting
grounds and there are fewer tourists
to frighten them away.

13. Add one plate there and sig-
nal thc migration. With lots of heal-
thy habitat, the plovers will have a
good nesting year. Some of the stu-
dents may return to play as young
plovers, but only as many as can fit
on the plates in the nesting habitat.

14. Continue the ~arne for at least
six migration trips, with both good
and bad cycles, Get students to help
make up the course uf events, intro-
ducing a variety of changes in food
supply, disease, weather, human dis-
turbance, efforts at protection, etc.

15. At thc end of the game, dis-
cuss thc events with the class.
~ Which factors caus~ d the plover

population to decrease? Increase?
~ Which events were caused by

humans? Which werc natural?
16. If available at thc park, have

students tour the visitor center to
learn more about cxl inct, en-
dangered or threatened species that
live  or have lived! i i the park.

17. Lead the clas» on a walk to
try to spot an endangered or
threatened species  »rce "Where" !
and to experience their habitat.

Follow-up:
1. Using the data recorded in the

field, make a barcha rt showing the
changes in numbers of plovers for
each migration.

2. Organize a libt ary trip and
help students find o ut morc about a
species chosen from the accompany-
ing partial lists of threatened, en-
dangered, extirpated and extinct
specie s or- from a more complete nnc
provided by a state ur federal agen-
cy  scc "Resources"',. Have them
write short reports  with original

Wesbnoreland: field in frpnt of
viSitor center is perfect for game;
visitor center exhibits cover ancient
extinct species, represented by fossil
specimens, and imperilled modern
species, represented by mounted
specimens of striped bass, osprey
and bald eagle; fossils can be found
on park beache's and eagles can some-
times be spotted flying near river.
York River: field near visitor center
is ideal for game; bald eagles are
sometimes. spotted in and over park.

Bureau of Plant Protection. Dept. of
Agriculture and Consumer Ser-
vices. Washington Bldg., Capitol
Square, 1'l00 Bank St., Richmond,
UA 23219.  804! 786-3515.

Musick, J. A. 1988. The Sea Turtles of
Virginia. Sea Grant Communica-
tions, VA Institute of Marine
Science, Gloucester Point, VA
23062.

Natural Heri tag'e Program. Dept. of .
Conservation and Recreation. 203
Governor St., Suite 402, Rich-
mond, VA 23219.  804! 786-795't.

US Fish and Wildlife Service.
Division of Endangered Species
and Habitat Conservation. 1000
N. Glebe Rd., Room 500, Ar-
lington, VA 22201 �03! 235-2771.

VA Dept. of Game and Inland
Fisheries. 4018.W. Broad Sf., Rich-
mond, VA 23230.  804! 367-1000.

White, C. P. 1982. Endangered and
Threatened Wildlife of the
Chesapeake Bay Region:
Delaware, Maryland and Virginia.
Tidewater Publishers, Centreville,
MD 21617.

art! or fictiorial stories about the
species and their plights, 'bringing
out such poi ats as:
~ the species' needs for survival.
~ why the species became im-

periled.
~ ways people can help  or could

have helped! it to survive.
3. Tie in the "How 'Eagle Eyed"

Are You?" activity by taking an
eagle tour at Calcdcn.
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Amphibians
Endangered

Shenandoah salamander  Plethodon shcnandoah!
Tiger salamander  Rmbystoma tigrinum!

Birds
f.ndangered

Bald eagle  I laliaeetus leucocephalis!
13cwick's wren  Thryomanes beroickii ultus!
Loggerhead shrike  Lanius ludnvicianus!
Migrant loggerhead shrike
Peregrine falcon  Falco peregrinus!
Red-cockaded wood pecker  Dendrocopos borealis!
Roseate tern  Sterna dougallir!
Wilson's plover  Charadrius roilsonia!

Threatened
Piping plover  Charadrius melodus!

Crustaceans
Threatened

Madkson cave isopod  Antrolana lira!

Fish
Endangered

Blackbanded sunfish  Enneacanthus chactodon!
Bluesidc darter  Etheostomajessiae!
Carolina darter  Etheostoma collis!
Sharphead darter  Etheostoma acutfceps!
Short nose sturgeon  Aci pen ser b revi rostru m!
Tippecanoe darter  Etheostoma tippecanoe!

Threatened
Slender chub  I lybopsis cahni!
Spotfin shiner  Cyprinella monacha!
Ycllowfin madtom  Noturus flavipinrus!

Mammals
Endangered

Delmarva I'eninsula fox squirrel  Sciurus niger cincreus!
Eastern big-earcd bat  Plecotus rafi nesquii!
Eastern cougar  Felis concolor couguar!
Fisher  Martes pennanti!
Gray bat  Myotis grisescens!
Indiana or social myot.:s  Myotis sodali s!
Northern flying squirreY Glaucomys sabrinus c<rloratus!
Northern flying squirrel  Glaucomys sabrinus fuscus!
Virginia big-eared bat  Plecotus toronsendir!

Threatened
Dismal Swamp southeastern shrew  Sorex longirostris
fisher<!

Mollusks
Endangered

Appalachian rtronkeyface  Quadruia spa sa!
13ird wing pcarlymussel  Lemiox rimosus',
Cumberland bean mussel  Villosa trabalrs!
Cumberland combshcl1  Epr'oblasma brevidens!
Cumberland monkcyface  Quadrula interrnedia!
Dromedary pearlymussel  Dromus droma. !
Fin<.-rayed pigtoe  Fusconaia cuneolus!
Grc n-blossom pearly mussel  Epioblasma torulosa
gub< rnaculum!
james spinymusscl  Pleurobema collina!
Litt', e-winged pearlymussel  Pegias fabula!
Oyster'r mussel  Epioblasma capaefarmis!
Shiny pigto<.  Fusconaia cor!
Snuffbox  Epioblasma triquetra!
Tan riffleshell  Epioblasma florentina rJalkeri!
Virginia coil  Polygriscus virginicus!

Th rea .'ened
Chit tenango ovate amber snail  Succinea chittenang

Endar gered
Har per's fimbristylis  Firnbristylis perpusilla!
Lon g-stalked holly  Ilex collina!
Mat-forming water-hyssop  Hacopa stragula!
Nes:ronia  Nestronia umbellula!
Northeastern bulrush  Scirpus ancistroch retus!
Peter's Mountain Mallow  Iliamna corei!
Pira tebush  Huckleya distichophylla!
Shale-barren rockcress  Arabis serotina!
Small whorled pogonia  Isotria medeoloide.;!
Swamp-pink  I lelonias bullata!
Variable sedge  Carex polymorpha!
Virginia round-leaf birch  Hetula uber!
Virginia sncczewecd  Ilelenium virginicurn!
Virginia s piraea  S piraea virginiana!

Threat ened
Am<.rican ginseng  Panax quinquefolius!

Endangered
13og turtle  Clemmys muhlenbergi'r!
East rn chicken turtle  Deirochelys reticularia!
Ha+ ksbill sca tur'tie  Eretmochelys imbricata!
Kcm p's ridley sca turtle  Lepidochelys ken<pi'r!

Threat ened
Grec n sca turtle  Chelonia mydas!
Loggerhead sca turtl<'.  Caretta caretta!
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How "Eagle Eyed" Are You.

I.evels: 3- 12

Objectives.

observe eagles in their
at. Other objectives will
ng upon type of presen-
eJ.

~~~/,,C aterials

e clothes and shoes for

irs of binoculars,
e

llent
he parks:

ackground information-about .
the bald eagle, an overview of
the Caledon eagle tour and

suggestions for preparations and fol.
low-up activities for thc tour are
provided.

ope

' 'When

1.5 to 2 ho'urs, 10:00 am-
rsday - Sunday.

Background Early summer'.to early

Bald Eagles and Ma1t '
The bald eagle is special to

Americans. Bald eagles represent
noble ideals such as courage and
strength and are associated with
wild, unspoiled places. Its image
can be found on the Presidential
Seal, currency, state flags, postage
stamps, corporate letterheads and a
vast array of commercial Packaging
from potato chip bags to peanut
cans.

Unfortunately, despite its
prominence in American life, the
bald eagle has faced trouble from
man even before its declaration as
the national symbol in 1792. Con-
sidered a threat to livestock and
game, eagles have been shot and
poisoned. Dependent on mature,
secluded, shoreline trees for nest

sites and pcrchcs, they have steadily
lost critical habitat to th'e develop-
rnent of waterfront homes, busi-
nesses and farms. D ~c to its
position at the top of the food chain,
pollutants such as hcavy metals and
pcsticidcs have eaux d reproductive
problems.

An especially infamous and
devastating pollutant was DDT, a
very popular insecfl ide with
widespread use frorri the end of
World War II until it was banned in .
this country in 1973. DDT is a "per-
sistent pesticide," meaning it
doesn't break down i hemically into
a less harmful substa ncc for a long
time. It accumulates in animal tis-
sues and becomes in =reasingly con-
centrated as it move.; up the food
chain. For eagles and other fish-
c'ating birds, the accumulation of
DDT in their systems caused severe
cgg shell thinning. As a result, the
birds could not.incubate their eggs
without breaking them and were
thus rendered, for all practical pur-
poses, reproductivcly sterile.

Fortunately, bald eagle popula-
tions are beginning to recover from

the ravages of thc past 2 X! years.
Laws have bison passed tnprotect
them from bcjng shot and poisoned;
the. release of toxic chemicals onto
the land and into the v, atcrwavs has
been greatly regulated; and some
shoreline areas have been set aside
to provide nest and roost sites.
Eagle relocation programs
transplant yc ung eagles from areas
with healthy populations to areas
with fcw or no eagles. Eventual'ly,
many of these eagles return to their
release sites lo nest and reiuvenate
the area's eagle population.

Today the Chesapeake Bay region
has oitie of the healthiest eagle
popula tions in the eastern United

-.States.  The rc'covery region in-
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Extensions
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the Bay area. However, when soar-
ing, these birds can be easily dif-
ferentia tcd, even at great distances,
by their wing profiles. Turkey vul-
tures hold their wings in a dihedral,
or V-shape. Ospreys often have a
crook in their wings and eagles hold
their wings out almost flat.

Bald Eagles and Caledon Natural
Area

Although bald eagles can be seen
at all seven Virginia state parks in
the Chesapeake Bay region, Caledon
Natural Area is unique as a special
eagle hzven.  See park information
section.! For years eagles have
nested in the park and each sum-
mer, large numbers of eagles con-
gregate there from all over the
southeastern United States. More
than 50 eagles have been spotted at
or near Caledon in a single day!

Because of this abundance of
eagles, visitor access to much of
Caledon is carefully regulated. The
park is divided into four zones, only
one of which is accessible to visitors
daily. Thc retnaining three zones
are preserved as eagle habitat,
closed to the public completely from
early fall through late spring to
protect nesting areas. At other
times, access is limited to small
groups making brief visits to the
shoreline for opportunities to view
eagles. This access is provided in
the form of eagle tours, conducted
by the park staff.

Before the Trip:
1. Begin planning early, preferab-

ly in the spring of the preceding
school year, since thurs are only of-
fered in the summer and early fall.
Fall trips usually get booked up fast!

2. Identify specific learning objec-
tives for investigating topics of inter-
est such as focusing on bald eagle
life history, the effects of toxic sub-
stances in the food chain, or eagle
management strategies. With ad-
vance notice, the park staff will
tailor its presentation to help meet
these objectives.

3. Contact the park to make reser-
vations, and to discuss fees and
specific field trip objectives.

4. Familiarize the class with key
characteristics of the bald eagle.

5. If binoculars are available at
school, have students usc them on
the school grounds, where they can
learn to adjust the focus and practice
bringing objects quickl y into view.
Spotting scopes will also be used at
the park

6, Explain that eagles are very
alert and do not tolerate loud noises.
Therefore, in order to I ave a good
chance of seeing eagles and to avoid
disturbing them, it is vi ry important
to bc quiet and still while in the
eagle viewing area.

At the Park:
1. Lead the class to i he visitor

center to tour the exhibits. Study the
large aerial photograplr of the park
to sce how the park is divided into
special zones for prote< ting the
eagle population.

2. A park ranger wi II give an in-
troduction to thc tour and lead the
group out to the park I: us.

3�After a short ride to Triangle
Field, a staging area, st~dents will
examine a life-size replica of an
eyrie, be given eagle identification
tips, and have a'n opportunity to
practice using. binoculars by taking a
special field test. Discu ss:
~ How can these birds shape such a

nest structure?
~ Why do they pick treel ops?
~ How much territory d res a nesting

pair need and why?
~ Why does the fact that eagles tend to

choose mature trees fo; nests cause .
problems for them?  Often dead
trees which humans tend to cut

down.!
~ How could the eagles' habit of return-

ing to the same nesting area each
year help or hurt the population?
4. The group will bc driven

closer to the Potomac shoreline, to
then walk about a 1/4 mile to the
area where eagles are c ftcn ob-
served.

5. At the conclusion of the tour,
the park bus will return the group to
thc visitor center.

Follow-up:
1. Discuss tire follo~ving:

~ If no eagles are seen, why weren' t
they there? Where could they be?
What might they be dtrittg?

~ How much space does an eagle need
and how do we know  or how could
one find out!?

If adequate reference materials are
available, research and present
reports ori important bald eagle is-
sues such as its status on the en-'
dangered species list; the.
accumulation of toxic chemicals in
the food chain; eagle migration
routes; the importance of eagles to
Native American cultures; and eagle
relocat ton programs.

Younger students:
Talk about eagles before the trip�
identification, food sources, where
they can be found. Show pictures.
After the field trip, do "Follow-up"

f
activities Nos. 1 and 3.

/
Gifted/Advanced:
Distinguish between mature and im-
mature birds and count the numbers
of each. Record locations.

~ Why does the Natural Area have to
be "zoned" w>th restricted access?

~ Given that eagles take 4-5 years to
mature � what impact does this have
on repopulatiirn? How can people
help eagles?

~ How do you suppose eagles catch
fish? Waterfowl?

~ Why do fish,usa primary food '
source, cause problems for eagles? .
 Pqsticidcs v~ash into streams and
rivers, easily entering the aquatic
food chain.!

~ How does coa. tal development nega-
tively affect eagles?

~ Do eagles mip rate? What Ls the
benefi't to migratory behavior? The.
detriment?

~ What are hunran perceptions of rap-
torsin general
2. Give students a special assign-

ment related to bald eagles.
~ Make a gian;. collage with eagle

images colle ted from magazines,
postage stanrps, product packag-
ing, ctc.

~ Build an eagle nest on thc school
grounds witn materials gathered,
with permission, from a local
woodlot.
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You, Too, Can Canoe.

D etails are provided for what
to expert with, and how. to
prepare for, park-conducted

canoe trips into tidal wetlands. Tips
and a model activity are given for
maximizing student awareness and
involvement.

Grade Levels: 3 - 12 .

Objectives
/

Students will investigate variation in
estuarine life foxms by:

observing flora and fauna visible
froxn a ca'noe.Background

Materials

To xvear:
~ old clothes and shoes that can

get wet; cap
To take:
~ change of clothes  just in case!
~ insect repellent
~ sun screen
Eor model activity:
~ park xnap copies  one per student!

8 1/2 x 11"  or larger! pohter board
~ drawing pens, crayons, colored

pencils, or markers .
~ note pad and pen or pencil

, When

At the Park: 1.5 to 4 hours, daylight
hours.

P'rocedure
'Time of Year: spring through fall.

Before the Trip:
1. Identify the learning objectives

for thc field trip.
2. Contact the park to make reser-

vations, to discuss the learning objec-
tives, and to determine the ideal
group size and student- to-
chaperone ratio. Visit t.'se park for
orien ta tion.

3. Explain to the class all field
trip plans, including when and how
long they can expect to be in the
canoes.

4. If the class is too large for one
canoe t! ip, divide the class into
smaller groups, including
chapcroncs., Sce "Where" for group
sizes.! It the class must be divided,
plan alternative activiti~ s for thc stu-
dents who are not canoi ing.

5. Divide ea< h group into teams
of two or three canoeing partners.
Team experienced canoeists with.
the inexperienced.

6. Review with the class some
basic canoeing safety rules:

move into and out of the canoe in
a crouched manner

~ remain seated at all times
~ keep your weight low and in the

center of canoe.
~ wear life jackets throughout the

trip
alert the pari ranger to any
problems

~ no horseplay
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For some, the prospect of taking a
class On a canoe trip brings on
visions of kids floundering in the
tide as they try to control unwieldy
craft and returning with saturated
clothes. Fortunately, canoes are
remarkably stable and.easy to con-
trol. With a little organization and .
by following a few basic precau-
tions, a canoe trip into a Chesapeake
Bay wetland can be a fun, easy, safe,
and memorable experience.

Three state'parks offer guided es-
tuarine canoe trips: Leesylvania,
Mason Neck, and York River. These
trips are lcd by a park staff member
and include a brief overview of
canoeing safety and techniques, and
detailed, on-the-water interpreta-
tions of estuarine and marsh fea-
tures. Dip nets and buckets are
provided for catching and holding
some of the smaller estuarine in-
habitants and there are usually op-
portunities to observe, from a
distance, thc larger, more agile resi-
dents.

Conducted canoe trips can bc
Iong or short, lasting from 1 1/2 to 4
hours. All students, grades 3 and
up, are welcome. Groups with stu-
dents under 14 years old should
bring one adult chapemne for every two
students. The nutnber of people that
can be accommodated on a trip ran-
ges from 11 to 18, varying w'ith thc
size of the participants and the size
of the park canoes. Thus a class of
30 may need to schedule two or
three canoe trips on the date that
they visit. Fees apply and vary ac-
cording to the canoe trip duration.

l Check with the park wi II in advance
for details and reservations.

The learning value of a canoe
trip, like any field trip, increases sig-
nificantly when students are
prepared in advance, have well-
dcfiixcd,objectives duri ag the trip
and have closely related follow-up
activities. The followirtj seven proce-
dural steps describe ways to arrange
a successful park-conducted canoe
trip. The last step suggests a model
for observing diversity of life for'ms
found in a wetland. Other objec-
tives, such as learning about tides
and currents, variation.' in water
chemistry, wetland plant adapta-
tions or carrying out studcnt-
planned experiments are
alternatives. For activity ideas to
adapt or incorporate in to a canoe
trip, consider other unii:s in this
guide such as "Habitat Hunt,"
"Marsh March," "Water Motion and
Commotion" and "Catch a Class
Act." With advance notice, the park
ranger should bc able to tailor the
trip according to your specific objec-
tives.
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7. Review with the class basic
wetland and estuary information
such as that described in "Marsh
March" and in field guides.  Sce
Lippson's Life in the Chesapeake Bay
and White's Chesapeake, Nature of the
Estuary.!

8. To encourage student invest-
ment and attentiveness during the
canoe trip, organize a single project
for the students. One example is:
~ Students brainstorm a list of

plants and animals they might ex-
pect to find on the canoe trip. Thc
list is recorded on the board and

on paper.
~ Each student chooses one plant or

animal to research and to exhibit
' with a poster. After learning the
plant's or animal's life history
and habitat requirements, they
present their findings and poster
to the class.

You, Too, Can Canoe!

~ During thc canoe trip, students
pay close attention to thc types of
plants and animals present in the
wetl a rid.
Immediately after the canoe trip,
students make a list of the species
they saw.

~ Upon returning t»! school, they
compare this list io the predicted
list made before t ~e trip. The
results arc discussed with ques'-
tions such as: Wh»»t s»milarities or
differences are ther» between lists?
Why were some plants or animals
not found that they expected to see?

At the Park:
Before thc canoe trip departs, en-

courage students to oe especially ob-
servant for marsh inhabitants'and
their signs, to ask th» ranger ques-
tions, and to participate in discus-
sions during the trip.

six canoes can accom-
o 17 pe'ople; trips usually
n Powell's Creek which
gh extensive freshwater

six canoes cari accom-
o 17 people; trips .
visitor center on Belmont
up Kane's Creek through
reshwater tidal marshes.

six canoes can accom-
!'18people;trips

ar visitor center and are
n Taskinas Creek
oe trips are conducted in
n of creek in salt. marsh;
ps go to,upper reaches of
ding opportunity to ob-
ion from salt marsh to
to swamp.
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Water-Way to  ~et Around

transportation of people and cargo
from across a creek or around the

world, fishing, piracy, fighting wars
and racing..Some boats ar d ships
are unique to the Bay. Nirie of these,
the log canoe, sailing log canoe, skip-
jack, deadrise, yawl boat, Baltimore
clipper, pungv;bugeye, and ram,
are illustrated and'describ d in this
activity,. Many of these traditional
boats can be seen in Baltirr,ore Har-
bor.

B oats of all kinds have been key
players in the Chesapeake
Bay's history. In this activity,

students use a dichotomous key to
learn abou t some types of boats
used on the Bay, then build models
of these boats and float them at the

park.

Grade Levels: 4-8

%objectives

Students will investigate variation in
boat design by:

using a key to classify types;
~ constructingmodels of various

types;
~ observing behavior of models on

moving water.

Materials

Background

Procedure

~ copies of information sheet and
dichotomous key provided

~ pencils and clipboards for each stur
dent or group

~ a supply of cleaned trash, paper
and cardboard, and/or natural
materials for building models

~ tape, glue, staples, string, rubber
bands, and scissors
fishing line

~ stakes or other markers
~ stopwatch
~ tape measure

"wettable" footwear

Credits

Adapted with permission from The
Changitfg Chesapeake. 1989 .
"Travel and Trade in Early
Times/ "Working'Boats,and
Ships of the Chesapeake Bay." V.
Chase. National Aquarium in Bal-
timore, Baltimore, MD.

Resources

Chesapeake Bay Teaching Resources
Lending Library Catalog. 1989.

. Sea Grant Communications, VA
Institute of Marine Science,
Gloucester Pt., VA 23062.

River Times. 1987. "Kanawha
Canal f "Pull or Pole or Row Your
Boat." T: Auldridge, Project Direc-
tor. Mathematics and Science Cen-
ter, 2401 Hartman St., Richmond,
VA 23223.  804! 788-4454.
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Native Americans of the
Chesapeake region traveled and
traded over a wide area. They used
log canoes to travel by water. The
larger loads of the early European
settlers were most easily shipped by
water. As a result, their farms and
villages grew along the shores of the
Chesapeake and on. the banks of its
rivers. For the first two hundred
years of European settlement, ships

, and boats were the most important
transportation in the Chesapeake
region.

Towns for trading and shipping
usually sprang up on rivers at the
fall line, where the rivers tumble
through rapids and waterfalls on the
edge of the Piedmont, before meet-
ing the placid tidal waters of the
coastal plain. Richmond,
Alexandria, Fredericksburg, and
Petersburg were all built on the fall
line.

Until the 18QOs when canals were
dug alongside the rivers, the fall line
was the point at which goods and
c'rops had to be moved over land.
The remains of canals can be seen
today along the James, Potomac and
Susquehanna Rivers above the fall
line. Boats were towed up and
down the canal by mules or other
animals. The C and D Canal which
connects the upper Chesapeake Bay
with Delaware Bay is still in use, not
only by ships but also by migrating
striped bass.

Hundt.eds of kinds of boats and
ships have sailed the Chesapeake
Bay, serving every possible use:

B e fore the Trip:
1. Introduce the topic of boats by

compiling, as a class, a list of "boats
we hav» been aboard." For each,
note its purpose, approxirriate size,
and any special interesting features.

2. Obtain some historical
material about the use of boats in
the Chesapeake region. The
Chesapeake Bay Teaching Resources
Lending Library at VIMS has a num-
ber of books which are available for
loan. Tip; Chesapeake Note and
, Sketches, This Was Chesapea,'ce Bay,
and The Lord's Oysters.

3. Select and assign student read-
ings  factual or fictional! about
pirates, shipping, travel, o> other use
of boats on the Bay. For secondary
students, many sections of James
Michener's novel, Chesapeake, or Wil-
liam Warner's Beautiful Sw!mmers
would be appropriate.

4. Divide the class into ~ork-
groups of two or three stuilents.

5. Distribute copies of the accom-
panying Bay Boats Dichotoraous Key
and Bay Boats to each group.

6. Review the dichotomous key
instructions and "Special Boat
Words" with the class. Exl: lain that
the key is similar to the kir d of key
scientists use to identify plants and
animals.

7. Compare the groups' results.
Did all groups arrive at the sameiden-
tifications? Discuss.
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8. With the class, plan a boat-
building session  or two!. Students,
working in small groups or in-
dividually, design and construct a
facsimile of one of the nine boats pic-
tured on the Bay Boats sheet. Dis-
cuss options for construction
materials and assign responsibility
for procurement. Materials could in-
clude cleaned pieces of trash  which
would fit in with a lesson on litter
pollution! or natural materials.
Hulls could be made from plastic
tubs, or plastic or cardboard r;>ilk
cartons. Be sure to tie a long piece
 several meters! of fishing line to
each completed model, so that they
will not sail away to become litter.

9. Do a "test float" in the sink or
bathtub before field trip day. Stu-
dents should tinker with their
designs until they float with so'mc
stability.

At the Park:
1. Take the models to a stream or

other body of water at the park.
Find a location where the current

seems to be moving gently. Float a
leaf to check speed and direction. Be
prepared for wet feet.

2. Mark a staging point and
finish line along the bank  perhaps 2
or 3 m, depending on current speed!.

3. Maneuver the vessels along a
starting line so that their handlers
are holding them and standing be-
hind them  up current!. Release the
boats, but hold on to the fishing line.
Select a few students to clock the
amount of' time it takes for the ves-
sels to reach the finish line. Time no
more. than four or five boats
together to minimize collisions.

4. Re+at this once or twice  time
permitting! for a more accurate ex-
periment and average the times for
each vessel. Be sure to collect all
boats from the water when the ac-
tivity is over.

Follow-up:
1. Discuss:

~ If you had to make your boat go
faster or slower, what are the options?

~ Are some designs better than others
- for certain purposes?

~ Which is more important, current, .
wind, or auxiliary power?

~ If you could own one of these boats,
which would you want? Why?

~ How have boats changed/stayed the
Name over the last 20 l-300 years?

~ Are any non-power hints still used?
Why?

~ What kinds of boats are most com-
mon today? Why?
2. Examine a map of the whole

Bay or a tributary and identify
places where these Bay boats may
have actually worked. Select some
points between which some of the
boats may have traveh.d in a day.
Consult the map legend for scale,
and note how many miles this typi-
cal day's run might ha ve been.

Caledon; very small boats could be
-sailed in woodland streams reached
by trails that start at visitor center;
boats could also be sailed in tidal
creek flowing through 'Caledon
Marsh. Access to marsh is seasonally
restricted to small'groups and park
transportation must be arranged.
Chippokes: boats could be sailed in
College Run from bridge on College
Run Tr.
Leesylvania:boats could be sailed by
wading in some areas along Potomac
shoreline; shoes or boots would be es-
sentiaL
Mason ¹ck: boats could be sailed in
pond near visitor center.
Seashore:older students could sail
boats in Nar'rows at 64th St.; younger
students in small groups could sail
them in tidal mosquito ditch close to
boat ramp.
Westmoreland: students could wade,
with shoes or boots, and sail their
boats at beach near swimming pool.
York River: with life jackets on, two
or three students at a time could sail
bbats from canoe faunching dock'on
Taskinas Creek; other areas include
beach below picnic shelter ¹3, and
Woodstock Pond.

At the Park: Sailing trials could take
from 20 minutes to an hour, depend-
ing on conditions, number of boats
and number of trials.'

Time of Year: Late spring through
early fall is the safest time to work
around the water.

GiftedlAdvanced:
Locate pictures and descriptions of
several other Bay boats or ships. Ex-
pand 'the dichotomous key to classify
them, or design original keys to class-
ify the boats in other ways.





Bay Boats

1. DEADRISE: Common water-
men's workboats which may be
used for crabbing, oystering, clam
dredging and fishing. Often up

. to 45' 4ng with a small cabin in
front. Motor powered.

4. BALTIMORE CLIPPER:
Common in the early 1800s these
very fast ships carried cargo all
over the world. Two raked masts,
schooner-rigged.

ey
h

7. RAM: Three or four masts,'long,
narrow and slow, these narrow
schooners were sailing barges
used in the C & D Canal at the
top of the Bay.
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Great Bay Land Grab
Grade Levels: 7-12

Objectives

Students will investigate changes as-
sociated with land use decisions by:

observing existing features;
~ considering social impact,"
~ analyzing features of a site;
~ planning-use options.
~ . communiCatingpersuasively;

evaluating options;
~ predicting effects of decisions;
~ visualizingalternate uses.

Materials

~ copy of Roles for each student
~ copies of site map, several per grou

cameras, film
presentation supplies as needed
 flip cheart, posters, projector, etc.!

c onfronted with the respon-
sibility of planning for the
sale and subsequent use of

park lands, students analyze the
resource and evaluate plans in terms
of future impact.

Background

The Chesapeake Bay and its
tributaries are very busy places.
Waterfront property has become a
premium commodity. The Bay sup-
ports important commercial
fisheries, and is ranked third in the
nation in overall fishery catch. It is
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the largest producer o f blue crabs,
and among the leader; in clams and
oysters. The value of i.he Bay's fish-
ing catch exceeds $100 million per
year. It is also a key commercial
waterway boasting tv,o of the five
major North Atlantic Imrts  Bal-
timore and Norfolk!. Nearly $30 bil-
lion worth of cargo was shipped via
the Bay in 1989. A variety of in-
dustries and power plants line the
Chesapeake Bay shores to use the
water for cooling and processing.
The gen tie climate, natural beauty
and recreational opportunities are at-
tracting more people ~ho visit or

make their homes here. The Bay
also has value as a natural resource
providing breed ing and feeding
grounds for marine life, serving as a
major stopover for migratory water-
fowl, and supporting the largest
nesting population of bald eagles in
the lower 48 states.

Developmen t of waterfront
property can fall into one of five
categories: industrial, residential,
recreational, c<nnmercial, or agricul-
tural. Each tyix of development
results in benefits and hazards. The
benefits are generally ec6nomic and
people-oriented and the hazards are
often environment'al.

Industrial development can in-
clude power generating plants,
chemical manufacturers, chicken
processing plants and others. In-
dustries are attracted to the Bay txe-
cause they generally require large
quantities of water for cooling and
processing. They provide jobs and
economic stability but can introduce
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various pollutants into thc Bay in-
cluding toxic'chemicals, excess
nutrients, and heated water.

Residentia I development and
commercial development are cur-
rently booming around the Bay. As
waterfront housing developments
go up they are accompanied by ncw
shopping centers, stores, gas s<a-
tions and other businesses. This
type of development tends to in-
crease w rste water flow and surface
runoff.

Recreational development in-
cludes marinas and boat landings
providing access for fishermen and
boatcrs, and land purchased for city
parks, sta te parks and wildlife
preserves. Increased use of the Bay
Oy boaters can result in increases of
floatablc pollutants like p]astics, and
increases in oil pollution. Parks and
refuges help mai'ntain the environ-
mental integrity of the land sur-
rounding the Bay, but recent
increases in property values o' land
adjacent to thc Bay make it expen-
sive for governments to purchase
land for these purposes.

Agricultural development i n-
creascs sediment mnoff and can in-
troduce pcsticidcs and excess
nutrients into the Bay. Fewer farms
and thc increase in environmental]y
sound farming practices have
reduced the environmental impact
of agriculture over the past fcw
years.

Any type of development along
the Bay that requires the c]earing of
land destroys wildlife habitat and in-
creases sediment runoff in the Bay.
In a 1975 study the Smithsonian In-
stitutionn identified 'I 13 sites around
'the Chesapeake Bay vital to wildlife.
By 1980 over half of these sites werc
developed or being developed.
Each square mi]e of land that is
developed sends 25 to 50 thousand
tons of soil into the water. An abun-
dance of nutrients emptied in thc
Bay from sewage, runoff from farm
fields, or other sources, triggers a .
chain of events beginning with in-
creased algal growth which depletes
oxygen supplies in the water and
can result in major fish kills:

Over the years, the Bay and its
tributaries have remained highly
productive while absorbing consid-
erable pressure from both natural
and human sources. If human

demands on the Bay < ontinue to in-
crease, the Bay may lose its ability to
cleanse itself. Population projec-
tions through thc yca r 2000 indicate
a 24% increase in the iurnbcr of.

peop]c living in the Chesapeake Bay
drainage area since 1980. This
means 237 people per day wil! buy
or bui]d homes in this area, the need
for water v'ill rise 166%, «xcccdi ng
currcrit supplies, and these new-
comers will generate 26 ! mil] ion gal-
lons of sewage pcr da z. In the
word» of William Rucklesharrs, past
director of the E.P-.A., "Thc
Chesapeake, morc than most bodies
of water, is a people'.s Bay. Its sur-
vival is up to a]l of' r<s" �983!.

Before the Trip:
1. Prepare role assig nmcnts for

students, t'i]ling in nanres for each
ro]c, Bc carcfu] to mal.e some as-
signmcnts whir h will allow students
to play roles di! fcrcnt!rom their
prcscnt personas, e.g. assign some
mediocre students Ph.]:!. roles, or I<.t
the class brain play on< of the school
dropout roles. Modify role descrip-
tions with local details if dcsircd.

C' opy thc map of th<. park.
Divide it into three approximately
equal segments. Give <.ach section
some waterfront, and r rake dividing
lines along present features
 strcanm, roads! when possible.
Label the sections A, B and C. As-
scmblc rcterences ior c]assroom use.

2. Check a local new'paper for an
article dcalir g with a Inca] land usc
dispute. Assign it as a i lass reading
and conduct a brief dis<.ussion,
soliciting class'opinion or> what the
central characters oug'ht to do.

3. Exp]ain that the class v'ill be
making some similar kinds of
decisions. Read this aloud:

Itis now the year 20 0.
 name a student

government officer!, Gc vernor of
the Commonwealth of </irginia, has
announced that due to a severe
budget deficit State
Park  name field trip sit.! will be
closed and sold to raise at least
$4600,8X!. Thc Commonwealth has
issued a Request I'or Proposals for
prospective buyers to bid on the
land and explain their icleas for usc.
Proposals will be heard by the

Caledon: access to most of park
seasonally restricted and requires
park-provided transportation; inte-
rior roads to to sections of park along
Potomac.
Chippokes: park roads and trails pro-
vide access to a variety of areas.
Leesylvania: understanding of park's
resources obtained by traveling slow-
ly along park road and by walking
trails and beach at Freestone Point.
Mason Neck: trails leading out from
visitor center go to sections ofpark,"
some areas inaccessible; some charac-
teristics can be inferred with topo
map.
Seashore: park roads lead to repre-
sentative areas including beach on
Chesapeake Bay; cypress swamps,
tidal marshes and beach on Broad
Bay.
Westrnoreland: most shoreline can be
explored from road stretching from
boat ramp to cabins; Big Meadows
Tr. leads to extensive wetland area;
Turkey Neck Tr. leads to hardwood
forest.
York River: representatiVe shore]ine
and wetland areas seen near visitor
center and at Croaker Landing; all
trails offer views of hardwood
forests.

A

At the Park< 1 hour for en-site group
work, plus time to tour the par+ any
time of day.

Time of Year: Any season, in-class ac-
tivities require 3-5 class periods.'

Secretary of Nal ural Rcsourccs, the
Attorney General, and a State
Senator  the se]<.ctiort committee!,
who vA]1 select i hree worthy
projects.

4. Distribute i opies of the park
maps showing > �B, and C pilots, the
role assignments and background iri-
formation to cvc ryone.

5. Announce the proposal
guidelines:
~ onc page wri! ten summary
~ 5-10 minute eral presentation to

selection committee; may includ»
visuals  map», graphs, photos,
artist's concc]>tions, etc.!;
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~ must specify which park segirtent
 A,B,orC!;

~ must offer the exact amount indi-
cated in role description.
6. Provide the class with an over-

view of the project plan. Groups
will work up preliminary plans for

~ both site development and class
presentations  using n!aps and avail-
able resources!. They then will visit
the park for in-,depth exploratio'n of
the sites, and prepare and present
their proposals after the field trip.

After the presentations, a public
hearing  moderated by the selection
committee! will be held for open dis-
cussion of the merits and drawbacks
of the various proposals. Th'e selec-
tion committee will meet in private
and present its decisions on the
proposed projects, and the reasons
for those decisions, to the com-
munity.

7. Review with the clasS any
maps and references obtained.
Point out documents which provide
guidelines for waterfront develop-
ment.

8. Groups begin their planning.
While the selection committee con-
siders how to evaluate the
proposals, develo'pment groups con-
sider and prepare worksheets for.
~ size and locations for buildings,

roads, etc.
~ compatibility with existing uses
~ erosion control
~ long-term impacts
~ pollution implications
~ impact on natural environment-
s commu'nity benefits
~ adherence to development

guidelines
~ effective ways to "pitch" their

sales presentation
~ what they need to do on site to

prepare effectiveyresentations
9. Check each team's plans for the

site visit to the park. Make sure
plans are organized and contain suf-
ficient detail to be helpful with plan-
ning.

/
At the Park:

1. Together, the class should be-
come familiar with as much of the
park as possible. This could include
a canoe trip, a trail-hike,'a visit to the
visitor center, anti/or a chat with
park staff about natural resources
and land uses in the area. During

Great Ba Land Grab

this tour, locate the boundaries of
plots A, B, and C.

2. The class then separates into
the role groups to work o» their
plans on site. If everybody wants to
eievelop site A, you will have to as-
sign a few to the other site s.  Be fair,
flip a coin,! Groups should take pic-
tures, make sketches, locate
facilities, and record information on
their worksheets.

Follow-up:
1. Get film. developed a.s quickly

as possible.
2. Allow several class periods for

groups to prepare, their pi'esenta-
tions.

3. Scheelule and conduct
students' presentations: up to 10
minutes each, with 3 minutes for
questions.

4., The. selection commi ttee con-
d>cts a public hearing after the
presentations. Do this in an or-
ganized manner: the chair must
presei;t an agenda, recognize each
speaker and keep the discussion on
track.

5. The selection committee meets
and selects one project for each plot,
making sure that they collect at least
$4,000,000.

6. After the decision is an-
nounced, assign as homework a one-
two page essay which di"cusses the
probable effects on'the community '
20 years later. Consider pollution,
environmental benefits, ~alue to the
community and economic implica-
tions.

'Baybook. 1987. - Alliance for the
Chesapeake Bay.

Chesapeake Bay Foundation Fact
Sheets.'"Chesapeake Bay Preserva-
tion Act;" "Wetlands and Section
401." �01! 268-8816.

Coastwatch. Nov JDec. 1989. UNC
Sea Grant College Progiam, 105
1911 Building, Box'8605, North
Carolina State University,
Raleigh,. NC 27695-8605.

Coastal Growth, A Delicate Balance
 videotap'e!. 1989. 'I Video Produc-.
tions, 2 Eaton Street, Suite 700,
Hampton, VA 23669.  $5.00!.

Johnson, S. 1984. The Pne Minute
Salesperson. Avon Books, NY.

Population Growth and Develop-
ment in the Chesapeake Bay Water-i
shed to the Year 2020. 1988.

. Chesapeake Executive Council'.
Second Progress Report. 1989.

Chesapeake Executive Counci1.
Contact: EPA Chesapeake Bay
Liaison OffiCe. �01! 266-6873.

"The State of the Chesapeake Bay.
1989. Chesapeake Bay Program
'Monitoring Subcommittee.

Zaneski, C. Deceinber 24, 1989.
' Series of articles on Bay develop-
ment. Virginian Pilot/Ledger Star. i
Norfolk, VA.

' 'Telephone the Chesapeake Regional,
information Service �-800462-
CRIS! to obtain these and 'similar
publications. The staff can assist
with speri6c inforn!ational needs.

= Many up to date ihformational
resources are isvai1able at no cost.,

1. Use the video tape'.Coastal
Growth, A Delicate Balance and
some of the activities described in its
study guide. The general instruction
for dilemma discussions will be help-
ful in conducting The Great Bay
Land Grab" activities.

2. Conduct the activity "Researching
the Bay" concurrently, us1ng'the
specific informational needs for this
project as the resea'rch topics. "The
Great Bay Land Grab» can be con-
ducted without extra references, but
is enhanced by use of researched
material.
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Selection Committee: , and all went to the l lniversity
of Virginia together and studied environmental law. They have woi ked for state agencies and have rise>i to positions <>f power
and prestige. is Virginia's Secretary of Natura I Resources, i., the Attorney General of.
Virginia, and is a long-time State.cnator. Th< se three individuals must decide to whom the park will be
sold. They must examine the site, devise a system for rating propos;ils  based on environmental impact, community interests,
economic implications!, hear proposals, and scil enough of the park to raise at least $4,000,000.

Realtors: won the lottery in 2007. At the time shc was living in an abandoned scl'ool bus with hcr goocl
friends and Having d<veloped an appreciation for fine ho<. sing, they foun<led the in-
ternational real estate fir>t> "Tri Giggle, Inc.," which spccializcs in ex lusive luxury homes. Tri Giggle proposes to buy a plot for
$2,000,000 to subdivide irito large lots for elegant homesites.

Pouer Company: As everybody suspected she would, went to MIT, earned her Ph.'.3. at the age oi 22, and be-
' came a famous authority on nuclear power. When sh<. went to worl. for Virginia Power, she was delighted to find that

, an environmental engineer, arid a public relations specialist, wou'd be on her st!>ff. All
three arc sincerely committed to nuclear power as environmentally < ound, safe, and cost cffectivc, and th<iy would like to buy a
park plot for $2,500,000 for a small nuclear power plant.

Restaurant Gwners: and hav> trave!cd a bit. After droppirig out if school they worked as
deck hands on a freighter. Eventually, in Casablanca, they were ast<>nished to run into who had ~ust com-
pleted a book about international foods. Together they decided to r< turn home and open a fine restaurant featuring foods from all
over the world. With royalties from the book as financial backing, tliey are able to offer $1,000,000 for ore of thc park plots for
their restaurant.

Environmentalists: and always were the kind of people who escort< d flies outdoors rather
than swatting them. Their 'love of nature lcd them to becom<. cnvironm< ntalists, and they founded "Natu recare" in 1999. Astute
as ever, they hired- , a successful used car salcsma», as general manager. Although "Naturccarc" operates on a
small budget, they are hopeful that they will bc able to buy one of the park plots for $500 000 in order to sct it aside as;> wildlife
refuge.

Local Politicians: If you want to hear the latest news and gossip, ev 'ryone knows to ask ',, ami
. Naturally, they are local politicians. They lov> their work, but hav<. to deal with s»me really difficult

decisions. Local sewage treatment has become a crisis they'can't ignore. The old plant, just upriver of t? e park, overflow with
every rain, pouring raw sewage into thc river. Voters are demanding action. The community Board of ' upervisors has
authorizc<tI $1,750,000 for' the purchase of land for a state-of-the-art sewage treatment facility.

I
Retirement Home: Nobody could believe it when they heard that had eloped with and that
they had gone to Nags Head to sell timeshare condos. After thc hurricane last'year, they had nothing lett but their savings, which
they decided to come home with. They would like to start a condo- tylc retirement community on the p ark site, and have hired

 who earned an MBA at VCIJ and has been business manager for three nursing homes! as general manager.
They have $2,000,000 to purchase land.

' Teen Center: went to JMU and to Longwood. Both earned scholarships for graduate
study at Johns Hopkins, became psychologists, and went into busin< ss together ten years ago, specializing in teen c6unscling.
They have come to believe that many teens with drug and alcohol p x>blems need to get away from the situation at home during
counseling and, with encouragement and financial backing from, a local philanthropist,h<>pe to open a substance
abuse residential center for teens. They have $900,000 to spend on 1<ind.

Estuarine Lab: who always loved to go fishing, worked as a waterman briefly aftei graduation, became inter-
ested in fisheries management, took a few. biology courses, and the riext thing he knc.w hc was a graduate studer.t at VI MS. Qf
course, and were already:here. After completing their Ph.b.s, none of them could find
a job. So, they wrote a proposal to EPA to start th<.ir own laboratory f' or estuarine research. It was fund< d.. They have $1,250,000
availablc to purchase waterfront land. With the Iab, they plan to research aquaculture and population d ynamics, with the objec-
tive of stabilizing Virginia's fisherics.
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Whose Flotsam is This' ?

U ntil fairly recently, trash was
just a noun. Your students
know trash as a transitive

verb also. To trash: to ruin a person,
place or thing. This activity untrashes
a park site, and contributes data to a
national program which is a leader
in the fight to stop global trashing.

Grade Levels: K-12

Objectives

Students will investigate inter-'
relationships between the environ-
ment and litter by:
~ observing types and conditions of

shoreline litter;
~ inferring about possible sources aud

'effects of litter;
~ collecting, organizing, and reporting

data..

Background

Materials

1o ruear:
"weltable" sturdy footwear
 no sandals or flip-flops!

~ leather and rubber gloves
per team:
~ Beach Cleauup Data Card
~ Guide to Marine Debris
~ A Guide to Good Data Collection
~ clip board
~ pens or pencils
~ five gallon bucket
~ ' plastic trash bags  at least 'I per

person!

Credits

Activity and background infonna-
tlon adapted with permission
fmm Aquatic Project WILD.
1987 . "Plastic Jellyfish."
Western Regional Environmental
Education Council. Write: VA
Dept. of Game and Inland
Fisheries, 4010 W. Broad St.,
Richmond, 23230.  804! 367.-'1000.

Center For Marine Conservation.
1989. Beach Cleauup Data Card,
A Guide to Good D'ata Collection,
Guide to Marine Debris.

, 1725 DeSales Street, NW,
Washington, DC. 20036.
�02! 429-5609.
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Whether discarded intentionally,
blown or washed overboard acciden-
tally, or originating from land, the
Chesapeake Bay receives tons of lit-
ter each year. Not only is the litter
unsightly, it is hazardous. Sea
turtles swallow plastic bags mistak-
ing them for a favorite fo'od, jel-
lyfish, then slowly starve as their
digestive systems are inactivated.
Seagulls and other birds become en-
tangled in discarded fishing linc and
scores of fish die in old nets drifting
free with the tides. Swimmers cut
their feet on broken bottles and boat
engines and propellers are damaged
by plastic bags, ropes, and fishing
line. Small marsh animals perish in
drink bottles that outwardly are in-
viting shelters or nooks to find food,
but in reality may be inescapable
death traps.

The ultimate fate of litter in the
Bay is varied. Paper product's and
untreated wood decay. Glass and
metals sink and are eventually

covered by sediment. Put plastics
are, for the most part, non-
degradable  will not di. integr'ate!
and arelight enough to float or
remain suspended in the water.
Thus a single piece of piastic litter
might be a problem for hundreds of
years.

Many organizations, government-
agencies and individuals are work-
ing to solve litter problems. Among
the attempted solutions are anti-lit-
ter laws, public information cam-
paigns and photodegradable
 disintegrate in presence of sunlight!
and biodegradable  eventually dis-
integrate biologically! plastics.
While these may reduce some of the
negative effects of plastic litter in the
environment, they do pose other
problems. They do not degrade if
buried, as in a landfill, and they can-
not be recycled with o'ther non-
degradable plastics.

In 1988, the Coast Guard issued
regulations that prohibit the dump-
ing of plastic in our oceans and
waterways, implementing Annex V
of MARPOL, an international
treaty. The regulations apply to all
U.S. vessels wherever they operate,
and to foreign vessels operahng
within 200 miles. of the U.S.,coast.
While these regulations will not
eliminate waterborne litter, they
should help mitigate the problem,
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O' Hara, K. J., S. Iudicello, and R.
Bierce. 1988. A Citizen's Guide to
Plastics in the Ocean: More Than
a Litter Problem. Center for
Marine Conservation,
Washington, DC. 20036.  Also-
Marine Debris Education
Materials List and Order Form.!
�02! 429-5609.

Reynolds Aluminum Recycling Co.
Aluminum Recycliiig Starter Kit.
Richmond, VA 23261-7003.

Spoken Arts, Inc. Dash McTrash an!f
the Pollution Solution. New
Rochelle, NY 10801.

Virginia Department of Waste
Management, Division of Litter
Control and Recycling. The New
Three Rs: Reduce, Reuse, &
Recjjcle/; An Idea Notebook for
Elementary.Teachers on Litter Con-
trol; Operation Waste Watch Kit.
Eleventh Floor, Monroe Bldg.,
Richmond, VA 23219.  804! 786-
8679.
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Solutions to a complex problem
like waterborne litter require a
through understanding of the prob-
lem. One non-profit marine conser-
vation group, the Center for Marine
Conservation  CMC!, is building a
data base on marine debris for the
entire United States. The CMC
receives much of its information by
encouraging groups to collect
shoreline litter, keep count of the
types of litter collected and send in
the statistics. With a little ingenuity,
a coastal field trip can contribute to
this valuable research and be a great
learning experience.

Before the Trip:
1. Write to the Center for Marine

Conservation  use form provided! to
request copies of their beach
cleanup handouts � Beach Cleanup
Data Card, A Guide to Good Data Col-
lection, and Guide to Marine Debris.
Ask for at least one copy of each
handout for every team of two to
four students.

2. Make an extra copy of the list
side of the Beach Cleanup Data Card.
On the copy, cross out the word
"COLLECTED" and write
"PREDICTED." Use this modified
copy to make enough for each team.

3. Divide the class into teams of
two to four students each.

4. Lead a class discussion on the
problems of waterborne litter.
~ What, lo you, is litter... a gum wrap-

per, cigarette filter, 20 feet or 1/2
inch of fishing line?

~ What types, of litter did you see the
last time you were on a public beach?

~ Have any of you ever been injured by
beach litter or do you know anyone
who has?

~ Have you ever seen animals trapped
or killed by litter?

~ Have you ever observed animals
making use of litter in lieu of natural
materials?
5. Distribute the handouts. On

the "Items Predicted" sheet, each
team marks the number of each item
they predict they will find during
the field trip. Review the other
handouts, the activity, and field trip
plans with the class.

6. Emphasize important safety
procedures:

~ Wear gloves.
~ Do not go near large drums.

Report these to park rangers.
~ Be careful with sharp objects.
~ Be careful with potential hazards

such as tampon applicators, con-
doms, and syringes.  Note: Dis-
cussion of these materials is at the
discretion of each teacher,
depending on the age and
maturity of the students. Decide
whether to just lisl them or avoid
them altogether,'and see that
chaperones understand the
policy.!

At the Park:
1. Be sure each team has a Beach

Cleanup Data Card, a clipboard and
pen or pencil.  Bring some extras.!

2. Each team chooses a data re-
corder to tabulate on the data card
the litter they find.

3. Equip each team with recep-
tacles for carrying litter. Use gar-
bage bags for most items and a five
gallon bucket for sharp items that
might cut through garbage bags.

4. At the shorelin, setboun-
daries, such as "from the water' s
edge to the high tide mark" and
"from the tidal creek to the big log."
Do not avoid marshes, if the footing
is sound, since water borne debris
readily collects there.

5. The teams spread out and col-
lect litter within the boundaries for a
designated period ot time.

6. Regmup the class. The teams
sort their litter on th. beach or lawn
in groups, as classifi d on the data
card.

7. A member from each team
selects a piece of their litter to dis-
cuss the following points:
~ How might the littr r have gotten into

the water or onto the shore and how
could it have been avoided?
If not picked up, wlrat might happen
tv the litter in 1 yer..r, 5, 20,400
years?

~ How could the litter affect wildlife
and man, both negrttively and posi-
tively, if left in the water or along the
shore?

~ Identify at least one way that the lit-
ter can be recycled.

~ What appears to be the source of the
nrajority of litter cc llected by each
team  i.e, picnicke~ s, fishermen,
boats, etc!?

Note: High use areas of parks are
kept clean. Try less frequently used
park shorelines or conduct this ac-
tivity on anothei public beach.
Caledon: four miles of shoreline
along the Potomac River; access is
restricted to summer and fall; re-
quires park-provided transportation. '
Chippokes: two miles of shoreline
along the James River.
Leesy lvania: about one mile of easily .
accessed beach along the Potomac.
Mason Neck: more than one mile of
easily accessed be'ach on' the
Potomac's Belmont Bay.
Seashore: about one mile of open
sandy beach at Bay mouth; salt mar-
shes near boat ramp on Broad Bay.
Westmoreland: about 1.5 miles on the
Potomac; most agcessible area is near
pool and boat landing; most produc-
tive litter collecting area is beach at
end of Big Meadows Tr.
York River. about 3.5 mile of
shoreline, most bordered with salt
marshes and most easily accessed at
visitor center and Croaker Landing.

At the Park: 60-90 minutes, near low
tide.

Time of Year. All seasons.

Resources



Extensions

Thc most abundant types of trash collectcM during "Clean thc B
Day in 1989.  Source: Center for Mdrine Conservation!.

THE DIRTY DOZEN

Number of
Pieces

Peri
j

1. Picccs of paper
2. Cigarette filters
3. - Pieces of glass
4. Metal beverage cans .
5. Pieces of plastic
6. Plastic cups, spoons, forks, straws
7. Small pieces of foamed plastic
8. Glass beverage bottles
9. Plastic caps and lids

10. Pieces of wood
l1. ' Miscellaneous types of plastic. bags
12. Foamed plastic cups

8894
7144
6972
5642
5591
5399
5042
4508
3902
3694
3297
3110

Variations

Social studies classe
tion of the culture, of
area by analyzing lh
collected.

Total 63,195
'Youngerstudents:.
Each team of student
adult monitor to pick
potentially' hazardou
as. record data, as the
arid sort the litter.

Gifted/Advanced:
1. Students keep a fil

' quences of. pollution
oil spills, etc. using n
magazines, and TV a
formation.

2. Obtain further dat
so students can perfo
comparisons betwce
and the baseline data
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' ~ What was each team's most interest-

ing, surprising, or unusual lit ter-re-
lated observation of the day?-
8. When the discussiort is com-

pleted, together gather the litter and
dispose of it appropriately  preferab-
ly by rccycling!.

Follow-up:
1. Each team compares their

"Items Collected" lists with their

Whose Flotsam is This?

"Items Prediited" I! sts anti makes.
bar graphs showing the relative
amounts of thc types of lit ter
predicted and collected.

2. On the blackboard o! with
overhead transparencies, c ompile all
the lists and graphs into one,

3. Each team completes its Beach
Cleanup Data Card.

4. C«llcct the cards and send
thcrp to the CMC.

1. Encourage independent explora-
tion' of topics such as:

- ~ !Status of local, state and federal lit-
ter-related lagislation.  E.g. inves-
tigate the progress of a bottle bill in
the VA General Assembly over the
last decade.} What groups favor '
and oppose which bills and why2

~ Recent innovations with plastics
such as recyding, biodegradables
and photodegradables. Debate the
pros and cons of using these
materials.

2. Students write letters to their law-
makers, stating their ow'n positions
on litter-related legislation.
3. Students create litter art in the
f orm of posters showing the effects
of litter on the Bay, or sculptures or
mobiles from litter'collected during
the field trip.
4. Students. are challenged to invent
useable products from recyclable
plashcs.
S. Start a class recycling proj ect.


