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TIDAL FLATS

WHAT ARE TIDAL FLATS?

In Boston Harbor there are large expanses of sand and mud
that are exposed at low tide—these are called tidal flats. They
are formed as a result of low-wave energy in estuaries and
harbors, which allows sand and mud to collect into shallow
deposits or banks. These banks are composed of rather fine
sediment which was brought here first by the glaciers of the
last ice age and then redistributed by waves and running
water. Where wave energy is high, such as on headlands and
the windward sides of islands, the sand has been removed
and boulders and cobbles are left to form a rocky shore.
However, in the quiet corners of the harbor, in the lee of
islands and in estuaries where waves do not reach, the sand
and mud accumulates into the characteristic flats we see
(and smell) exposed at low tide. Since tidal exchange in
Boston Harbor is a hefty 9.5 feet (3 m), the low slope and
flat relief of the banks makes for large areas of tidal flats.

PHYSICAL FEATURES

The particle size in a given tidal flat is a function of how the
sediment deposit was created. In areas where rivers and
streams deliver extremely fine sediments and decomposed
organic matter, there are true mud flats. Where the flats are
formed by waves redistributing glacial till, the flats may be
more sandy than muddy. Flats are just that, flat. Relief is
usually confined to the adjacent beach face and to tidal
channels that dissect the flat. They have a typical slope of
about 1:500. Occasionally, we see large boulders protruding
from the surface of the sand or mud.

Characteristic of all flats is the fact that the sediments are
loose and unconsolidated. They shift with every storm. This
lack of a firm substrate makes it impossible for most
organisms of the rocky shore to find a footing.

CONDITIONS FOR LIFE

As noted above, the substrate in the flats is constantly
shifting. Thus the algae which so easily attaches to rocks and
floats cannot grow here. Instead the area is bathed by a
mixture of microscopic planktonic (free floating) algae
brought in with the incoming tide. When conditions are calm
we see a greenish-yellow sheen on the surface of the mud.
This sheen is caused by algae growing on the sand surface.
Diatoms and dinoflagellates (two phyla of algae) dominate
these films. They disappear with the next storm and
reestablish when conditions allow. The only other
photosynthesizer is eel grass (Zostera marina), a true
flowering plant that grows in thick beds in the subtidal

areas adjacent to some exposed flats.

As with other intertidal habitats, tidal flats experience the
stress of daily variation in temperature, desiccation and
salinity. Animals who live in them are equipped with adapta-
tions for burrowing or anchoring themselves in the mud.
Most clams have an inflatable foot which can be inserted into
the mud, inflated and used to anchor the clam in place. The
soft-shelled clam (Mya arenaria) is one of the most common
burrowing clams. The Atlantic razor clam (Ensis directus)
burrows even deeper and faster. These clams breathe and
ingest nutrients through a set of siphons, long tubes that
extend through the mud up to the water. When the tide is out
these siphons store water to keep the clam moist while
exposed. Look carefully at the surface of the sand and you
may see the holes through which these siphons extend at
high water. Step close to them and a squirt of water tells you
the clam is retracting its siphon deeper into the hole.

Many other holes are formed by worms of the polychaete
group. These are segmented worms that feed actively at high
tide, sticking their heads out of the holes. A worm's gut
constantly processes food from the grains of sand and
sediment that it ingests. The indigestible sand grains pass out
of the animal’s anal opening to the surface forming the coils
of sand, mud castings or mounds. For this reason, many of
the marine worms live in a vertical U-shaped position.

Worms may be either sedentary or mobile. The mobile worms
leave their burrows at high water to hunt other small worms,
fish and crustaceans. These often have large paddle-like "legs"
or parapodia on the sides of their bodies. They have small
simple eyes and large well-formed jaws that can give a painful
bite. The sedentary worms tend to have smaller parapodia
that are modified for anchoring the worm in its burrow. Some
of these worms, like the bamboo worm (Clymenella torquata)
and the parchment worm, construct linings for their burrows
that stick out of the mud.

While the water cover changes dramatically over tidal flats,
the composition of the soil remains relatively stable. The
sediments retain moisture and buffer temperature and salinity
fluctuations, making the flats an easier place for burrowers to
live. Many of the mud flat worms are deposit feeders, eating
organic material (detritus) and single-celled algae in the
sediments. Worms are constantly eating and eliminating
waste, which can look like mounds of sand at the surface or
straw-size sand grain chimneys. Three strange denizens of
the flats include the ribbon worm (Cerebratulus lacteus) a
strap-like worm that can grow to 3 feet long and an inch
wide. This worm catches its food with a modified proboscus.
In sandier flats, you can find peanut worms (Golfingia gouldii)
and glass worms (Leptosynaptera sp.), the latter of which are
not true worms, but sea cucumbers. In addition to worms,



tidal flats are also home to small crustaceans, crabs, snails and a
variety of other mollusks. Although the tidal flats may look
relatively uninhabited, a little digging will prove that the density
of life is tremendous. In Barnstable (on Cape Cod), studies
indicate that between 7,000 and 355,000 animals live in each
square meter of flat.

EELGRASS

Eelgrass is a submerged aquatic plant from the seagrass family
that inhabits the shores of most of the world's north temperate
and arctic coastlines. It is very productive, growing up to a
couple meters in length, and provides a valuable nursery habitat
for many animals, including commercially important species
such as shellfish and cod. Common in Boston Harbor, eelgrass
will occasionally be exposed on intertidal flats during extremely
low tides. Eelgrass beds provide important habitat for a wide
variety of fish such as juvenile winter flounder and cod that use
the sea grass for a nursery. Invertebrates such as isopods,
amphipods and small crustaceans also forage in the eelgrass
on organic material that settles between the blades of grass.
Predatory fish, such as the striped bass, also use eelgrass
beds as hunting grounds.*

To grow and thrive, eelgrass requires shallow protected waters,
good water quality and abundant light. Historical records

show that at one time eelgrass beds in Boston Harbor were
widespread. However, with development, pollution and disease,
fewer than 100 acres remain. With the recent improvements in
water quality, due mainly to the new sewage treatment plant on
Deer Island and other pollution control initiatives, environmental
conditions may favor the return of eelgrass beds to Boston
Harbor.”

The New England Aquarium has been working on eelgrass in
Massachusetts since 1993, investigating the importance of
eelgrass beds to local fisheries. More recently, Aquarium
researchers have focused on the relationship between lobsters
and eelgrass.

* From Save the Harbor, Save the Bay. Feathers and Fins, Boston Harbor’s Habitat.

Photo / S. Padawer

Tidal flats, Worlds End, Hingham, MA
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(Leptosynapta sp.)
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(Glycera americana) Common Periwinkle

Trumpet Worm or Cone Worm (Littorina littorea)

(Pectinaria gouldii)



Moon Snail with Egg Collar
(Lunatia heros)

Lugworm
(Arenicola marina)

TIDAL FLATS

Common Clam Worm
(Nereis virens)

Atlantic Razor Clam
(Ensis directus)
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Common Bamboo Worm
(Clymenella torquata)

Close-up of
Snail Fur

Hermit Crab
(Pagarus sp.) with
Rough-spined Snail Fur
(Hydractinia echinata)

Green Crab
(Carcinas maenas)

Rock Barnacle
(Balanus balanoides)

Eastern Oyster
(Crassistrea virginica)
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FOULING ORGANISMS

PHYSICAL CONDITIONS

Floats on docks, such as those at marinas, support an
amazing variety of organisms. Organisms that attach to
floating objects in the ocean are called "fouling organisms."
This negative term originated as a reference to the way they
slow the speed of a ship when they build up on the bottom
of a hull.

The obvious difference between this habitat and a rocky
shore is that it is never exposed to the air. Although the tide
rises and falls, these organisms never face the problem of
desiccation. They do, however, face changes in salinity. Most
marinas are in estuaries. These river mouths are frequently
flooded with fresh water. The organisms living here must be
able to withstand at least short exposure to reduced salinity
during rain storms. Sea water in New England averages a
salinity of about 32 parts per thousand (ppt). In estuaries,
salinity is often much lower and in flood conditions may
reach 0 ppt.

Floats provide a solid substrate to which animals and algae
attach. Since this zone is rarely disturbed by natural forces
apart from ice, a highly diverse yet stable community forms.
Another physical characteristic of this zone is the wide
temperature variations it experiences through the year. The
organisms that live here must tolerate temperatures that
range from 23° Gelsius or more in the summer to winter ice
conditions with the temperature reaching -1.9° Celsius, the
temperature at which sea water freezes. The community may
then be subjected to the grinding and scouring of sea ice as
it moves.

These organisms are also subject to pollution. Qil spills from
fueling operations, bilge discharge and highway runoff all
contribute to the floating chemical pollution of this habitat.
Serious spills of lightweight hydrocarbons (like gasoline and
fuel oils) may wipe out the communities on floats near the
source of the spill. Add to this the chemical poisons leaching
from antifouling paints used on boat hulls and the chemical
load in the water may limit the development of a vigorous
community.

CHARACTERISTICS OF LIFE

Since the substrate is solid, animals and algae with the
capability of attaching to a solid surface settle on the floats.
Diatoms, green alga and red algae often settle first, forming a
pale green film on the floats. Then come the larger green
algae such as Enteromorpha, a long green tube-like algae,
Ulva, known as sea lettuce, and Chladophora, a tangled mass
of green filaments. Along with the green algae, both red and
brown algae find a home here. With the exception of rock

weed, either Fucus or Ascophyllum, these do not have
common names. Each of these algae has a holdfast, a
structure that attaches the organism to the float.

Along with the algae a host of animals settle here. Juvenile
barnacles settle in May and June, often forming solid banks
of tiny volcano-shaped tests. Blue mussels (Mytilus edulus),
attached by byssal threads, often form thick beds that appear
to shut out all other organisms. In these beds you may find a
strange creature called a sea squirt or sea grape (Molgula
sp.), one of several tunicates that grow well on floats. Sea
grapes resemble small pale white grapes with two siphon
openings. When handled roughly they contract, squirting out
the water they contain, hence the name sea squirt. A long
wrinkled club-shaped tunicate (Styela sp.) is also common
here. It resembles an elongate prune, again with two siphon
openings on top. These are the solitary tunicates. There are
also colonial or social tunicates, like the star tunicate
(Botryllus schlosseri). Star tunicates form thin flat colonies
that appears to have star-shaped arrangements of individuals
in a common matrix or tunic.

As summer begins, the community changes as various algae
and animals reach their maximum growth. Among these is a
bright pink hydrozoan (Tubularia crocea), which looks like a
bunch of small pink flowers. Other hydrozoans found in
summer include the squirrel tail hydrozoan (Sertularia
pumila) and Companularia sp. Examine these with a hand
lens and you will see tiny individuals resembling sea
anemones. Encrusting the algae you may find Obelia, a
hydrozoan used in biology classes as an example of the
typical hydrozoan.

Sponges are common on floats. Nearly all of these are small
and encrusting. They help glue the community together. Most
are beige or yellow-colored. An exception is the red beard or
fire sponge (Microciona prolifera). Handle this one with care
since it can cause a burning irritation.

A number of animals live among the attached organisms.
Numerous worms of the polychaete class crawl among the
mussels and algae. Examine the algae carefully and you may
get a glimpse of sea spiders, class pycnogonida, and strange
little skeleton shrimp (Caprella sp.) Sliding across the algae
you will find sea slugs, called nudibranchs because they have
naked gills. Some of these feed on hydrozoans and recycle
the stinging cells for their own defense. They can be
recognized by the frilly gills on their backs. Examine the algae
carefully and you will find many algae growing on other
algae. These are called epiphytes since they use another algae
as a substrate on which to grow. They are not parasites,

but only use their host as a home.
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Golden Star Tunicate
(Botryllus scholsseri)

Club Tunicate or
Rough Sea Squirt

Stvely ol ) Frilled Anemone Redbeard Sponge
(Styela clava) Golden Star Tunicate (Metridium senile) (Microciona prolifera)

on Irish Moss

Sea Grapes (Molgula sp.)

Orange Sheath Tunicate
(Botrylloides sp.)

Bushy Bryozoan
(Bugula turrita)

Stalked Sea Squirt
(Boltenia ovifera)
© New England Aquarium
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APPENDIX C: Site Guide

To the uninitiated, there are a surprising number of Boston
Harbor seaside habitats with public access. The following is a
selection of recommended sites to explore near Boston
Massachusetts, with background information and comments
provided by the New England Aquarium Education
Department. Please note that site accessibility is subject

to change.

This is by no means a complete list. The map and site
descriptions are adapted from the working draft of the
Massachusetts Coast Guide, Greater Boston Harbor and the
North Shore, 2001 edition, which includes all public access
sites in those areas (not all of them, however, are appropriate
for intertidal exploration). Final copies will be available in
Spring 2001. For information on ordering the 2001 edition

of the Coast Guide, contact Massachusetts Coastal Zone
Management, 251 Causeway Street, Suite 900, Boston, MA
02114-2136.

WINTHROP/EAST BOSTON

Site: Belle Isle Marsh Reservation

Location: Bennington Street, East Boston

Description: 152 acres of the Belle Isle Salt Marsh are
protected in the reservation, one of the last
remaining true salt marshes in Boston.
Open 9:00 a.m. to dusk.

Facilities: No restrooms or drinking water available at

the site. Walking paths, boardwalk,
benches, observation tower. Free parking
off Bennington Street.

Self-guided trail map is available in English
and Spanish. Easily accessible salt marsh
pannes, channels and salt marsh zones;
birdwatching.

Special interest:

Agency: Metropolitan District Commission, Belle Isle
Reservation

Contact: (617) 727-5350

Website: www.magnet.state.ma.us/mdc/reserv.html

T: Blue Line T to Suffolk Downs, turn left onto
Bennington St., entrance 500 yards to right.

Site: Constitution Beach

Location: Barnes Street, Orient Heights, East Boston

Description: Recreation area with a sandy beach and
swimming area.

Facilities: Restrooms, sports fields and courts, ice

skating rink, picnic tables, lifeguard June-

Special Interest:

Agency:
Contact:
Website:
T:

(3]

Site:
Location:
Description:

Facilities:
Special interest:

Agency:
Contact:
Web site:
T:

Site:
Location:
Description:

Facilities:
Special Interest:

Agency:
T

Site
Location:
Description:

Facilities:

Special Interest:

New England Aquarium

September free parking.

Tidal flats, patches of salt marsh grasses,
wracklines, view of Logan Airport.
Metropolitan District Commission

(617) 727-4708
www.magnet.state.ma.us/mdc/bchplan.html
Blue Line T to Orient Heights.

Winthrop Beach

Winthrop Shore Drive, Winthrop

Sandy beach with adjacent rocky tidepools;
long seawall. Popular swimming beach.
Restrooms, lifeguard June-Sept, free
parking. Handicapped access.

Tidepooling near rocky breakwaters at low
tide.

Metropolitan District Commission

(617) 727-4708
www.magnet.state.ma.us/mdc/reserv.htmi
Blue Line to T to Orient Heights, Point
Shirley or Winthrop Beach buses.

Yirrell Beach

Shirley Street, Winthrop

Yirrell Beach is a sand and cobble beach
with extensive wracklines.

Free limited parking along the beach route.
Small tidepools and abundant
beachcombing; view of Deer Island
wastewater treatment facility and harbor
islands.

Town of Winthrop

Blue Line T to Orient Heights, Point Shirley
bus.

DORCHESTER BAY

Castle Island

William J. Day Boulevard, South Boston

22 acres of largely grassy areas with a
sandy beach, pier and rocky shore. Fort
Independence, built between 1834 -1851, is
open from Memorial Day to Columbus Day,
hours vary.

Signage for self-guided tours. Handicap
accessible bathrooms, picnic areas, food
service, walking and biking baths, lifeguard
June-Sept., playground, pier, free parking.
Artificial rocky shore habitat (granite
blocks).
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Agency:

Contact:
Website:
T:
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Site:
Location:

Description:
Facilities:

Special Interest:
Agency:
Contact:
Website:

T:

Site:
Location:

Description:
Facilities:

Special Interest:
Agency:
T:
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Site:
Location:
Description:
Facilities:

Special Interest:
Agency:
Contact:
Website:

T:

Metropolitan District Commission, Boston
Harbor Islands Reservation

(617) 727-5290
www.magnet.state.ma.us/mdc/reserv.html
Red Line T to Broadway, City Point buses
#9 or #11 to end of line.

M Street Beach

M Street and Marine Boulevard, South
Boston

Sandy beach

Walking and biking paths, lifeguard, June-
Sept., on-street parking.

Harbor view, wracklines.

Metropolitan District Commission

(617) 727-8865
www.magnet.state.ma.us/mdc/bchplan.html

Green line T to Copley, City Point bus #9 or
#10; Orange Line to Back Bay, City Point
bus #10; Red line to Andrew, City Point bus
#10.

L Street Beach

William J. Day Boulevard and L Street,
South Boston

Sandy beach

Bathhouse, lifeguard June-Sept., on-street
parking.

Harbor view, wracklines.

City of Boston

Green line T to Copley,City Point bus #9 or
10; Orange Line to Back Bay, City Point bus
#10; Red line to Andrew, City Point bus #10.

Carson Beach

William J. Day Boulevard, South Boston
Crecent shaped sandy beach.

Restrooms, bathhouse, concession stand,
gazebo, promenade, lifeguard June- Sept,
free parking. Handicap access.

Harbor view, wracklines

Metropolitan District Commission

(617) 727-8865
www.magnet.state.ma.us/mdc/bchplan.html

Green line T to Copley, City Point bus #9 or
10; Orange Line to Back Bay, City Point bus
#10; Red line to Andrew, bus # 10.
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Site:
Location:
Description:
Facilities:

Special Interest:

Agency:
Contact:

Website:
T:

10)

Site:
Location:
Description:
Facilities:
Agency:
Contact:

Website
T:
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Site:
Location:
Description:

Facilities:

Special Interest:

Agency:

Contact;

Website:
T:

Malibu Beach

Morissey Boulevard, Dorchester
Rocky/sandy beach with a wrackline.
Protected swimming.

Parking at Savin Hill Beach, bathhouse and
a nearby playground.

Part of a planned continuous green path
extending from Castle Island to the
Neponset River.

Metropolitan District Commission,
Dorchester Shores Reservation

(617) 727-6034
www.magnet.state.ma.us/mdc/reserv.htmi
Red Line T stop to Savin Hill; follow Savin
Hill Ave. for one quarter mile.

Savin Hill Beach

Southview Street

Sandy beach for swimming, adjacent to
McConnell Park.

Playground, benches, restrooms, walking
trails, sport fields, free parking.
Metropolitan District Commission/Gity of
Boston

(617) 727-6034
www.magnet.state.ma.us/mdc/reserv.htmi
Red Line T stop to Savin Hill; follow Savin
Hill Ave. for one quarter mile.

Neponset River Reservation

Salt marsh section near Butler T stop.

Salt marsh and estuary wetlands at the
mouth of the Neponset River.

Trails (entrance to trail not well marked),
future plans for urban bikeway and
walkway, canoe launch nearby.

Site of the Neponset River Salt Marshes
Restoration Project, restoring areas
degraded by filling, ditching, and urban
development; also development of new
riverfront parks and trails.

Metropolitan District Commission,
Neponset River Reservation

(617) 727-9693 x265

Also contact Boston Natural Areas Fund
(617) 542-7696 for information about tours
for school and camp groups.
www.magnet.state.ma.us/mdc/reserv.htmi
Red Line to Ashmont, then to Butler trolley.
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Description:

Facilities:
Special Interest:
Agency:
Contact:

T:

Site:
Location:
Description:

Facilities:
Special Interest:
Agency:

Contact:
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T:
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Site:
Location:
Description:

Facilities:

Special Interest:
Agency:

Contact:
Website:
T:
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Sites:
Locations
Description:

Squaw Rock Conservation Area
(Nickerson Beach)

Dorchester Street, Squantum, Quincy
Rocky shore, tidal flats, sand and slate
cobble beach.

Walkways, small on-street parking space.
Puddingstone cliffs, scenic overlook.
Quincy Conservation Commission

(617) 376-1254

Red Line to Quincy Center, Bus #221.

Moswetuset Hummock

East Squantum Street, Quincy

Small wooded area surrounded by salt
marsh, located near the northern end of
Wollaston Beach. Short loop trail with
views.

Walking paths, scenic overlook, picnic
areas, free parking.

Was Native American summer campground
in 1600s.

Metropolitan District Commission, Quincy
Shore Reservation

(617) 698-1802 x307
www.magnet.state.ma.us/mdc/reserv.htmi
Red Line to Quincy Station, MBTA Bus
#211 to Squantum.

Wollaston Beach

Quincy Shore Drive, Quincy

Long sandy beach, popular for jogging,
biking, walking and swimming, observation
tower with salt marsh sites adjacent on
either end.

Restrooms, bathhouse open July- Sept.,
lifeguards, benches, free parking (crowded
in summer)

Tidal flat invertebrates, birds. Salt marsh
habitats on either end.

Metropolitan District Commission, Quincy
Shore Reservation

(617) 698-1802 x307
www.magnet.state.ma.us/mdc/reserv.htmi
Red Line to Wollaston Station, walk east on
Beale Street.

Caddy Park and Black’s Creek Salt Marsh
Quincy Shore Drive

Salt marsh area at southern end of
Wollaston beach.

Facilities:

Special Interest:
Agency:

Contact;
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Site:
Location:

Description:

Facilities:
Special Interest:

Agency:
Contact:
Website:

®

Site:
Location:
Description:

Facilities:

New England Aquarium

Playground, picnic site, free parking
(Caddy Park)

Salt marsh habitats.

Metropolitan District Commission, Quincy
Shore Reservation

(617) 698-1802 x307

Quincy Salt Marsh Trail

Entrance to Quincy Salt Marsh Trail is on
Fenno Street, Quincy.

Salt marsh trail adjacent to the other side of
Black’s Creek salt marsh area.

Trails, numbered trail signs.

Quincy Salt Marsh Trail is a self-guided
walk highlighting salt marsh plants and
ecology, maintained by the Beechwood
Knoll Elementary School community.
Quincy Conservation Commission (Quincy
Salt Marsh Trail)

Dave Murphy, (617) 376-1254

WEYMOUTH

Great Esker Park

End of Elva Road (off Green Street) in
North Weymouth.

237 acres of woods and extensive
marshland along the Weymouth Back River,
a tidal river. Eskers (serpentine ridges) up
to 90 feet high were formed by melting
glaciers during the last ice age.

Restrooms by appointment, trails, ball
fields, playgrounds and canoe rental,
special events, free parking.

Extensive mudflats and salt marsh, good
for “mudwalks,” osprey nests, herring run,
reversing falls, kettle holes.

Weymouth Parks Department

(781) 682-6124
http://members.aol.com/GreatEsker/

Webb Memorial State Park

End of River Street, Weymouth

36 acres of rolling hills, sand beach,
mussel beds, freshwater marsh, salt marsh
and rocky shores.

Restrooms, hiking trails, picnic areas,
boating area, playground, free parking.

A



New

England Aquarium

Special Interest:
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Agency:
Contact:
T:
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Site:
Location:

Description:

Facilities:

Special Interest:

Agency:
Contact:

Website:

Self-guided trail map (45 minute walking
tour). An area that was heavily used by
Native Americans for shellfishing. Nike

21

missiles were once based on this property. Site:
Department of Environmental Management Location:
(781) 740-1605 x204 Description:
www.state.ma.us/dem/bhis.html
Red Line to Quincy Center, Bus #221.

HINGHAM Facilities:

Hingham Bathing Beach

Route 3A, Hingham

Tidal flats overlooking Hingham Bay harbor
islands.

Restrooms (June-Sept only), free parking.

Tidal mudflats; intertidal zonation on Agency:

seawall.

Town of Hingham Contact:
Website:

(781) 741-1400
Red Line to Quincy Center, Bus #220.

Worlds End (Hingham Bay)

End of Martin’s Lane, Hingham (Worlds
End is a peninsula, not an island, and is
part of the Boston Harbor Islands National
Parks Area).

Scenic World’s End is 251 acres, with two
large grassy drumlins connected by a
narrow spit (tombolo), as well as the Rocky
Neck peninsula, with steep granite cliffs
and rocky outcrops. Woods, meadows,
diverse coastal habitats include rocky
shores, tidal flats, salt marsh and
freshwater marsh.

Restrooms (portable toilets), walking trails,
small parking lots, ranger at entrance.

A representation of coastal habitats all on
one site. Compare rocky shore, mussel and
tidal flats, salt marsh along Weir River
shore, as well as tidal flats between the two
drumlins. Originally a private farm and
estate landscaped by Frederick Law
Olmsted.

The Trustees of Reservations

(781) 821-2977 (Members and children 12
and under free; call for other rates)
www.thetrustees.org
www.bostonislands.com

Special Interest:

HULL

Nantasket Beach Reservation

Nantasket Avenue, Hull

Nantasket Beach is a long public sandy
beach with adjacent large glacial
boulder/cobble rocky shore area on
southern end of beach. Open year round,
dawn to dusk.

Restrooms, bathhouse, showers, food
concession, picnic area, benches, parking
lots (fee in summer), lifeguard June-Sept.
Handicapped access to paths and
bathhouse.

Use south end of beach for comparison of
rocky and sandy shore habitats. Crowded in
summer.

Metropolitan District Commission,
Nantasket Beach Reservation

(617) 727-8865 or (781) 925-1894
www.magnet.state.ma.us/mdc/reserv.html




BOSTON HARBOR ISLANDS
NATIONAL PARKS AREA

In 1996, the Boston Harbor Islands were officially designated
as a National Parks Recreation Area. Unlike most National
Park Areas, this park is administered by a partnership of
national, state and local agencies. For general information
and help with trip planning, please contact:

Boston Harbhor Islands National Parks Area
Phone: (617) 223-8666
Website: www.bostonislands.com

For group visits and programs, you must also contact the
agency that manages each island as described below.

Public ferry service to most of the Boston Harbor Islands
listed departs seasonally from Long Wharf (next to the New
England Aquarium) and Hingham Shipyard. Call Boston
Harbor Cruises (BHC) for fare and schedule information at
either (617) 227-4320 or 227-4321, or visit their website
http://www.bostonharborcruises.com

22)

Site: Thompson Island (Dorchester Bay)

Ferry: Private ferry service; visitors must schedule
in advance.

Description: 157 acres includes a drumlin, moraine and
esker; open meadows, wooded areas, rocky
and sandy beaches, tidal flats, also a 50
acre salt marsh.

Facilities: Restrooms, trails, picnic areas, office and

school buildings, school house and library
for a private middle school, conference and
events facilities. Year-round Outward Bound
Education facilities include challenge
courses, sailing program as well as
customized programs.
Self-guided trail map available. Salt marsh
and beach habitat explorations, abundant
bird life. Landscape and architectural
features bear evidence of the former Farm
and Trade school established in 1833.
Thompson Island Outward Bound Education
Center
Main number (617) 328-3900
x135 - Boston Public School groups only
x161 - other school groups
X918 - Public access Saturdays only,
June-August
www.thompsonisland.org
www.bostonislands.com

Special Interest:

Agency:

Contact:

Website:

23)

Site:
Ferry:
Description:

Facilities:
Special Interest:

Agency:
Contact:

Website:

24)

Site:
Ferry:
Description:

Facilities:

Special Interest:

Agency:
Contact:

Website:

New England Aquarium

Gallops Island (Boston Harbor)

Water shuttle from Georges Island

Gallops Island is one of the smallest
islands in the harbor at 16 acres. Meadows,
flowering trees, foundations from former
quarantine hospital and military radio
operators’ school.

Self-guided trail map available. Restrooms,
picnic areas, hiking trails, benches,
seasonal rangers, special events. No
running water or electricity. No camping.
Explore beach habitat east of dock. Small
size and well-groomed trails allow for easy
circumnavigation. Scenic overlook on north
side.

Massachusetts Department of
Environmental Management, Boston Harbor
Islands State Park

Group visits: (781) 740-1605 x205

Group reservations and permits:

(877) 422-6762
www.state.ma.us/dem/bhis.html
www.bostonislands.com

Lovells Island (Boston Harbor)

Free water shuttle from Georges Island.
Lovells Island is 62 acres of woodland,
grassland, with long stony beaches and
fortifications that are remnants of historic
Fort Standish.

Restrooms, visitor center, trails, Fort
Andrews tours, seasonal rangers, special
events, picnic area. No running water or
electricity. Individual and group camping
available. Swimming beach with lifeguard in
summer.

Explore rocky tidepools and flats on north
end of island near old pilings. Scenic views
of Boston and Graves Light from Fort
Standish and eastern side of island;
abundant rabbit population. Site of “Lover’s
Rock.”

Metropolitan District Commission, Boston
Harbor Islands Reservation

(617) 727-7676 or (617) 726-5293 for
group visits and camping permits.
www.magnet.state.ma.us/mdc/harbor.html
www.bostonislands.com
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Site:
Ferry:

Description:

Facilities:

Special Interest:

Agency:

Contact:

Website:

26)
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Site:
Ferry:

Description:

Facilities:

Special Interest:

Agency:
Contact:

Website:

Georges Island (Boston Harbor)

Boston Harbor Cruises ferry from Long
Wharf, Hingham, and Salem.

This 28-acre island is currently the hub for
the Boston Harbor Islands ferry and water
shuttle services. It features historic Fort
Warren, which has extensive intact
casemates and a large parade ground.
Restrooms, trails, tours, picnic areas,
seasonal snack bar, lookout points, annual
special events. Limited handicap
assistance on or off the ferry. No camping.
Explore beach on south side of island for
intertidal investigation. Slide show and
tours of the fort feature its time as a prison
during the Civil War.

Metropolitan District Commission, Boston
Harbor Islands Reservation

(617) 727-7676 or (617) 726-5293. A
permit is required for a group of 25 people
or more.
www.magnet.state.ma.us/mdc/harbor.html
www.bostonislands.com

Peddocks Island (Boston Harbor)

Free water shuttle from Georges Island or
BHC Ferry from Hingham.

188 acres includes woodlands, fields, salt
marsh, freshwater marsh, and rock/cobble
beaches and sand spits. One of the largest
harbor islands, Peddock’s is made up of
four drumlins connected by long spits of
sand and gravel (tombolos). Buildings and
gun batteries of historic Fort Andrews.
Restrooms, visitor center, trails, Fort
Andrews tours, seasonal rangers, special
events, picnic area. No running water or
electricity. Individual and group camping
available.

Good sites for exploring and comparing
diverse habitats, need walking time to get to
them. Private homes, mostly summer
cottages, on island. Fort Andrews tours.
Metropolitan District Commission, Boston
Harbor Islands Reservation

(617) 727-7676 or (617) 726-5293 for
group visits and camping permits.
www.magnet.state.ma.us/mdc/harbor.html
www.bostonislands.com
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Site:
Ferry:

Description:

Facilities:

Special Interest:

Agency:
Contact:

Website:

D

Site:
Ferry:

Description:

Facilities:

Special Interest:

Agency:
Contact:

Website:

Bumpkin Island (Hingham Bay)

BHC Ferry from Hingham or Lynn; or free
water shuttle from Georges Island.

At 35 acres, this is one of the smaller
Boston Harbor Islands. There are rocky
beaches, tidal flats, wooded areas and open
areas.

Self-guided trail map available. Restrooms,
picnic areas, hiking trails, benches,
seasonal rangers, special events. Individual
and group camping. No running water or
electricity.

0ld foundations and paved walkways of
former site of school for disabled children.
Good site for group camping and habitat
exploration.

Massachusetts Department of
Environmental Management, Boston Harbor
Islands State Park

Group visits: (781) 740-1605 x205
Camping reservations and permits:

(877) 422-6762
www.state.ma.us/dem/bhis.htm|
www.bostonislands.com

Grape Island (Hingham Bay)

BHC Ferry from Hingham or Lynn; or free
water shuttle from Georges Island.

50 acres of wood and marshland. The
island itself is actually made up of two
drumlins that are connected by a marshy
lowland.

Self-guided trail map available. Restrooms,
picnic areas, hiking trails, benches,
seasonal rangers, special events. Individual
and group camping. No running water or
electricity.

Grape Island is known for its pastoral
woods and trails. Rocky shores and tidal
flats, salt marsh area, shell beaches, herring
run. Native Americans used it extensively
for shellfishing.

Massachusetts Department of
Environmental Management, Boston Harbor
Islands State Park

Group visits: (781) 740-1605 x205
Camping reservations and permits:

(877) 422-6762
www.state.ma.us/dem/bhis.htm|
www.bostonislands.com




APPENDIX D- Resources
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Bring the basics: small buckets, field guides, hand Ienses...and
your curiosity.

10.
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Where to Purchase Your Own Equipment
Where to Get A Tide Table for Boston Harbor
Reminders for Group Leaders

Sample Salt Marsh Field Trip Itinerary:
Belle Isle Salt Marsh

What to Wear and Bring

Favorite Field Guides
Recommended Reading
Recommended Coastline Curricula
Organizations and Websites
Select Bibliography
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1. EQUIPMENT FOR LOAN FROM THE
NEW ENGLAND AQUARIUM TEACHER
RESOURCE CENTER

New England Aquarium AquaKit

1 large-plastic tarp for “home base”

15 one-gallon buckets

15 hand lenses

2 clear plastic aquaria

6 bug boxes, 4X

2 trowels

Assorted field guides appropriate for habitat and grade level

Additional Equipment Available for Loan

« plankton nets (funnel-shaped net with collecting bottle, used
for straining zooplankton)

« Brock Magiscopes #60™ (field-tested, durable 20x microscopes;
no batteries or bulbs required)

plasticware for Magiscopes™

plastic pipettes

small plastic vials with lids

plastic petri dishes

plastic round well slides

dip nets (assorted sizes)

seine net (to collect and release fish and invertebrates found

in tidal creeks and shallow waters)

« minnow trap with retrieving line (to catch and release crabs,
small fish)

« sand sieves (to sort sand and gravel particles or strain out
small organisms from mud)

« core sampler (for observing layers of mud, sand, peat and
other sedimentation)

« transect line (100+ ft. rope or clothesline for studying

zonation)

thermometers

secchi disk (for measuring water turbidity)

knot-tying rope and instruction book

cloud chart or cards (for weather forecasting)

compasses

Consider Bringing (Supply Your Own)

« Student worksheets and journals

« Laminated focus station write-ups and habitat field guide

sheets

Clipboards and pencils, index cards, colored markers

Clothespins for securing loose papers

Ziplock™ bags

Chart of Boston Harbor and islands

Trash bags, data sheets and rubber gloves for beach
clean-up

« Tennis balls and bandanas for games and icebreakers

2. WHERE TO PURCHASE YOUR OWN
EQUIPMENT

The New England Aquarium Education Department uses the
following sources for ordering field equipment. Some items
are listed in more than one catalog. We are providing this
information as a convenience, and not as an endorsement of
these products or companies. We are not responsible for any
inaccuracies, omissions or equipment failures. Feel free to
contact the New England Aquarium Teacher Resource Center,
<jrubin@neaq.org>, (617) 973-6590 with suggestions for
other items or sources.

Carolina Biological Supply Company/Science
and Math Catalog

P.0. Box 6010, Burlington, NC 27216

Phone: 800-334-5551 x6409

Fax: 800-222-7112

Web: www.carolina.com

« 3.5and 5 gallon buckets

« minnow seine, dip nets, minnow trap

« plankton net

« eye protection goggles

pipettes, small plastic vials, plastic labware, petri dishes
books, curricula and field guides

Connecticut Valley Biological/Science Catalog
82 Valley Rd., Southampton, MA 01073

Phone: 800-628-7748

Fax: 800-355-6813

« Brock Magiscope™ #60 with accessory lenses

« binoculars

« magnifiers

« latex gloves, soil sieves

« water sampling gear and testing kits

« plastic aquarium, pipettes and droppers, plastic slides and cover slips
« books, curricula and field guides

Delta Education/Hands-0n Science Catalog
P.0. Box 3000, Nashua, NH 03061-3000
Phone: 800-442-5444

Fax: 800-282-9560

Web: www.delta-ed.com

Brock Magiscope #60 ™

bug boxes and magnifiers

sorting sieves

plastic aquarium/terrarium with lid
thermometers

cloud chart

plastic slides and cover slips

coiled tape measure for transect study




LaMotte Environmental Science Education
P.0. Box 329, Chestertown, MD 21620
Phone: 800-344-3100

Fax: 410-778-6394

Web: www.lamotte.com

extensive assortment of water-quality testing kits and equipment
core sampler

plankton net, seine net

secchi disk

thermometer

refractometer

Learning Things, Inc.

68A Broadway, P.0. Box 436, Arlington, MA 02476
Phone: 800-284-5688

Fax: 781-646-0135

Massachusetts Audubon Society/Educational Resources

plastic tweezers and dissecting instruments
plastic slides

student thermometers

assorted magnifiers

208 South Great Road, Lincoln, MA 01773
Phone: 800-AUDUBON x7255

Web: www.massaudubon.org

Watchers, Whale Watchers (note: Bind edges with strong clear tape to keep

Laminated Habitat Guides: Beachcombers, Backyard Birds, Pond

waterproof.)

Museum Products Company
84 Route 27, Mystic, CT 06355
Phone: 800-395-5400

Fax: 860-572-9589

Web: www.museumproductsco.com

o dip nets with durable handles

knot-tying rope and instruction book
assorted field guides: Life on Intertidal Rocks,
Peterson Field Guides, Golden Guides
binoculars

trowels

rock and mineral set

compasses

assorted field guides

bug boxes and magnifiers

Nasco

901 Janesville Ave, Ft. Atkinson, Wl 53538-0901
Phone: 800-558-9595

Fax: 920-563-8296

Web: www.nasco.com

Two way microscope/viewer

New England Aquarium

3. WHERE TO GET A TIDE TABLE
FOR BOSTON HARBOR

1. Websites:
http://bostonharbor.com/
http://maineharbors.com/ma/tidemab.html
http://www?2.shore.net/~mcmorran/tide/tideform.html
http://tidesonline.com/

2. Local marinas and marine supply stores often supply
complementary tidetables. Call Boxell’s Chandlery,
12 B Street, South Boston, MA. (617) 241-2800.

3. Libraries and bookstores carry The Farmer’s Almanac,
Eldridge Tide and Pilot Book or Reed’s Nautical Almanac,
as well as calendars that include tides.

4. The Boston Globe lists each day’s high tides in the top

corner of the front page, but that doesn’t help you plan in
advance!

7
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4. REMINDERS FOR GROUP LEADERS

SEVERAL WEEKS BEFORE TRIP

Consult tide table.

Pick a date, time and place.

Conduct site survey.

Make necessary reservations and travel arrangements.

Identify resources to help design objectives.

Recruit chaperones.

Select activities and equipment.

Integrate trip into ongoing curriculum with pre-trip activities and

student preparation.

Distribute permission/health forms with adequate time for return.

O Send home “What to Wear and Bring List” to students and
chaperones.

O Mail out chaperone packets at least one week before trip,
including schedule for the day.

OOooooggo

O

SEVERAL DAYS BEFORE YOUR TRIP

O Listen to weather forecast and double-check tide table.

O Confirm all reservations and travel arrangements.

O Predetermine student groups and assign
chaperones (minimum 8:1 ratio).

O Chaperones should be assigned the same group all day for
continuity. Consider color-coded name tags for easy
identification.

00 Collect all health and permission forms and store in
waterproof pouch.

O Inventory field equipment, first aid kits, extra sunscreen, cups.

O Review theme, expectations, activities and low impact
policies with students.

O Discuss lunch packaging and waste disposal. Perhaps offer
an incentive to the student with the least amount of packaging?

O Have focus station write-ups for chaperones and materials
for activities ready to go.

O Have icebreakers, time-fillers, bus activities and bag of tricks
ready.

O Make sure all participants have directions and know meeting
time and location.

O Designate “emergency driver” with additional vehicle.

DAY OF TRIP

UPON ARRIVAL

O Check in with your contact and deal with payments, permits,
tour arrangements.

BRIEF CHAPERONES

O Be sure chaperones understand and feel comfortable about
all the plans and expectations for the day.

O Let them know they do not have to know all the answers
but instead model inquiry through their own interest and
enthusiasm.

18

O Run through all activities the chaperones will do with the
class during the field trip.

O Explain what is expected of students and what the
educational goals are for the trip.

O Explain safety concerns and review emergency procedures.

O Agree upon a meeting place and time for lunch.

O Determine who will carry the cellular phone and who will carry
the pager and share this information with all chaperones.

O Thank the chaperones for all they are doing to help make the
trip a success.

O Tell chaperones about future trips and, if you can, give
them dates.

BRIEF STUDENTS

O Review boundaries, rules and the agenda with the group.

O Review low impact exploration, animal handling and
responsible beachcombing protocols.

O Determine a meeting place in case anyone gets lost or separated.

O Make sure everyone in group “greases up,” “bugs off” and
“fills ‘er up” when necessary (applies sunscreen, applies
insect repellent, drinks water) and is warm enough in
cold weather.

O Set clear boundaries and establish “home base” area for gear
and rendezvous.

O Use pre-determined hand or voice signals for group
communication (Example: Everybody circle up when you hear
the word “Echinoderm!”).

DURING SNACK/LUNCH TIME

O Assess group energy and needs.

O Group leaders may need time to regroup and troubleshoot,
so chaperones should be prepared to supervise the group.

FOCUS STATIONS
O Delegate specific roles to group leaders and chaperones.

BEFORE DEPARTING FROM YOUR FIELD TRIP SITE
O Determine what type of wrap-up you will do. Always allow
time for closure!
0 Do a gear check and quick inventory for missing items.
O Do a head count and have the group check to make sure
they have all their personal gear.
O Do a quick survey of site for trash.
O Check in with all group leaders re: accidents or discipline issues.
O Be sure to thank all the volunteers and chaperones for
their assistance!



5. SAMPLE FIELD TRIP ITINERARY:
BELLE ISLE SALT MARSH

Basic Equipment: Gollecting buckets, magnifiers, field guides,
journals or worksheets with clipboards, pencils. Select for focus
stations: Plankton nets, Magiscopes® (with plastic slides, pipettes,
small jars), seine net, string or rope loops, core sampler, tide charts,
dry erase board, index cards, tape, markers.

10:00 a.m.
Group arrives. Overview of the day's agenda. Review group safety
and site stewardship policies.

10:15 a.m.

Walk the entire group to the observation tower for a habitat

overview.

Sample discussion topics and questions:
Use sight, sound and smell to make observations.
How will this marsh look six hours from now?
Do you notice any plant zones? Look for low, middle
and high marsh zones.
How do you think the salt marsh was formed?
Discuss the history and vital functions provided by
salt marshes.

10:30 a.m.

Morning snack. Groups split up to explore the marsh (no gear, low
impact). Examples of guided interpretation: Compare low and high
marsh vegetation; observe Spartina adaptations; feel and smell the
detritus (nutrient rich decaying plant material) and spongy layers of
peat; stand still and carefully observe plant and animal life.

11:00 a.m.

Regroup to review findings. Discuss proper collecting and animal
handling methods. Group leaders supervise collecting of organisms
- only one of each.

11:30 a.m.

Animal Interviews. Student pairs or teams select an animal that they
will observe, sketch, identify and research with field guides using
"‘Animal Observation" worksheet. Each team then presents their find-
ings to the rest of the group. Animals are carefully returned to their
habitats.

12:00 noon Lunch

12:30 p.m.

Reinforcing Game: Who Am 1?

Tape index card with picture or name of salt marsh organism onto
each student’s back. In pairs, students ask each other questions to
guess the name of the organism pinned to their backs. Questions
can only be answered by "yes," "no," or it doesn’t matter."

New England Aquarium

12:45 p.m.

Select from these suggested Focus Station Rotations

(15-20 mins. each)

Each group starts their field data sheets or journal entries with: date,
time, cloud cover, air temp, time and height of low and high tides.

« Plankton tow: Collect plankton and observe using
Magiscopes© and Zooplankton Identification Sheet

« Seine net: Students take turns using the seine net in
different locations. Group observes samples and
records what is found.

« Salt marsh census: Designate study areas with string
or rope loops; record number and species of all the
organisms found within the circle.

o Bird finders: Use bird field guide, binoculars and
journals to distinguish identifying characteristics and
observe feeding behaviors. Do a bird census.

o Core sampler: Take a sample of the peat with a corer in
different zones and study the samples. Sketch what
the sample make-up was at each site.

o Underwater viewers : ldentify what was observed, draw
or make field notes.

2:00 p.m.

Wrap-up. Gather all groups to review station research, findings, data
sheets. Suggestions for salt marsh wrap-ups: Wetland 1Q: Students
review the importance of salt marsh services. Concept web of the
salt marsh: On dry erase board, students map a web of all the living

components of the ecosystem and how they are connected.
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6. WHAT TO WEAR AND BRING
For Students and Chaperones

Insect repellent (lotions are best!)
Sunscreen (SPF 15 or higher)

Sweatshirt, jacket or windbreaker

Hat or visor

Sunglasses with UV protection

Backpack or small duffel bag (with closures)
Small, nutritional snack

Water bottle (with closure)

Water shoes or old shoes that can get wet or muddy
A set of clean dry clothes

Plastic bag for wet clothing

0Old hand towel

Any special or personal necessities

Rain jacket or poncho for wet weather
Journal and pencil in plastic bag

Optional:

Lunch in a reusable bag or lunch box (must be
transportable and not need refrigeration)

Swimsuit (seasonal)

Snorkel and dive mask (seasonal)

Wool or fleece hat, gloves, sweater or jacket (seasonal)
Binoculars

Inexpensive camera

Things to Leave at Home

Personal stereo and headphones

Video games

Jewelry such as necklaces, earrings and watches

(unless water proof)

Money (no purchases of food or souvenirs will be allowed
during programs)

Candy and gum

Pagers or beeping watches

Cellular phones (group leaders will have means of
communication)

Chaperones/Staff

Personal identification (i.e. drivers license,
medical insurance card)

7. FAVORITE FIELD GUIDES

Seashore

Coulombe, Deborah A. The Seaside Naturalist. New York:
Prentice Hall Press, 1984.

Day, Cherie Hunter. Life on Intertidal Rocks. Berkeley, CA:
Nature Study Guild.

Fitzsimons, Cecilia. An Instant Guide to Seashore Life.

New York: Bonanza Books, 1989.

Gosner, Kenneth L. A Field Guide to the Atlantic Seashore.
Boston: Houghton Mifflin, 1978.

Martinez, Andrew J. Marine Life of the North Atlantic.
Camden, ME: Down East Books, 1999.

Massachusetts Audubon Society. Beachcomber’s Guide to
the North Atlantic Seashore. Lincoln, MA.

Pollack, Leland W. A Practical Guide to the Marine Animals
of Northeastern North America. New Brunswick, NJ:
Rutgers University Press, 1998. (dichotomous identification key)
Weiss, Howard M. Marine Animals of Southern New England
and New York. Connecticut: State Geological and Natural
History Survey of Connecticut, Department of

Environmental Protection, 1995. (dichotomous identification key)
Zim, Herbert S. and Lester Ingle. Seashores: A Guide to
Animals and Plants along the Beaches. New York: Golden
Press, 1989.

Salt Marsh

Neiring, William A., and Scott R. Wareen. Salt Marsh Plants

of Connecticut. The Connecticut Arboretum Bulletin No. 25,
June, 1980.

Olmstead, Nancy C. Plants and Animals of the Estuary.

The Connecticut Arboretum Bulletin No. 23, June, 1978.
Olmstead, Nancy C., and Paul E. Fell. Tidal Marsh Invertebrates
of Connecticut. The Connecticut Arboretum Bulletin

No. 20, October, 1974.

Seaweeds

Lee, Thomas F. The Seaweed Handbook: An lllustrated Guide
to Seaweeds from North Carolina to the Arctic. New York:
Dover Publications, 1977.

Taylor, Sally L., and Martine Villalard. Seaweeds of the
Connecticut Shore, a Wader’s Guide. The Connecticut Arboretum
Bulletin No. 18, September, 1985.

Treat, Rose. The Seaweed Book: How to Find and Have Fun
with Seaweed. New York: Star Bright Books, 1995.
Villalard-Bohnsack, Martine. /llustrated Key to the Seaweeds
of New England. Kingston, RI: The Rhode Island Natural
History Survey, 1995.

Plankton

Smith, DeBoyd L., and Kevin B. Johnson. A Guide to
Marine Coastal Plankton and Marine Invertebrate Larvae.
2d ed. Dubuque, IA: Kendall/Hunt, 1996.

Gerber, Ray P. An Identification Manual to the Coastal
and Estuarine Zooplankton of the Gulf of Maine Region.
Brunswick, ME: Acadia Productions, 2000.



Seaside Botany

Duncan, Marion B., and Wilbur H. Duncan. Seaside Plants of
the Gulf and Atlantic Coasts. Washington, DC:

Smithsonian Institution Press, 1987.

Petry, Loren C. A Beachcomber’s Botany. Old Greenwich, CT:
Chatham Press, 1968.

Levering, Dale. /llustrated Flora of the Boston Harbor Islands.

Boston: Northeastern University Press, 1978.
Perkins, William D. Chestnuts, Galls and Dandelion Wine,

Useful Wild Plants of the Boston Harbor Islands. Halifax, MA:

The Plant Press, 1982.

Natural History Field Guide Series

Alden, Peter, et al. National Audubon Society Field Guide to
New England. Chanticleer Press ed. Alfred A. Knopf, 1998.
Golden Guides

National Audubon Society Field Guides

Nature Study Guides

Peterson Field GuideS
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8. RECOMMENDED READING

Methods of Environmental Education

Caduto, Michael J. and Joseph Bruchac. Keepers of the
Earth: Native American Stories and Environmental Activities
for Children. Golden, CO: Fulcrum Publishing, 1989.
Cornell, Joseph. Journey to the Heart of Nature. Nevada City,
NV: Dawn Publications, 1994.

Doris, Ellen. Doing What Scientists Do. Portsmouth, NH:
Heinemann Educational Books, 1991.

Leslie, Clare Walker. Nature Drawing: A Tool for Learning.
Dubuque, IA: Kendall/Hunt, 1980.

Leslie, Clare Walker and Charles E. Roth. Nature Journaling:
Learning to Observe and Connect with the World Around You.
Pownal, ME: Storey Books, 1998.

Hogan, Kathleen. Eco-Inquiry: A Guide to Ecological
Learning Experiences for the Upper Elementary/Middle
Grades. Dubuque, |A: Kendall/Hunt, 1994.

Roth, Charles E. Beyond the Classroom: Exploration

of Schoolground and Backyard. Lincoln MA:

Massachusetts Audubon Society, 1991.

Marine Biology/Oceanography

« Castro, Peter and Michael E. Huber. Marine Biology.

2d ed. Dubuque, IA: Times Mirror Higher Education Group, 1997.
Doris, Ellen. Marine Biology. New York: Thames and

Hudson, 1993.

Fox, William T. At the Sea’s Edge: An Introduction to

Coastal Oceanography for the Amateur Naturalist. New York:
Prentice Hall Press, 1983.

Greene, Thomas F. Marine Science: Marine Biology

and Oceonography. New York: Amsco School Publications, 1998.
Goodman, Susan E. Ultimate Field Trips 3: Wading into

Marine Biology. New York: Atheneum Books for Young

Readers, 1999.

Niesen, Thomas M. Marine Biology Coloring Book. New York:
Barnes and Noble Books, 1982.

Coastlines/Seashores

Amos, William H., and Stephen H. Amos. Audubon Society
Nature Guides: Atlantic & Gulf Coasts. New York: Alfred A.
Knopf, Inc., 1985.

Berrill, Michael and Deborah Berrill. A Sierra Club Naturalist
Guide to the North Atlantic Coast: Cape Cod to Newfoundland.
San Fransisco: Sierra Club Books, 1981.

Hansen, Judith. Seashells In My Pocket: A Child’s Guide to
Exploring the Atlantic Coastline. Boston: Appalachian Mountain
Club Books, 1992.

Kochanoff, Peggy. Beachcombing the Atlantic Coast.

Missoula, MT: Mountain Press Publishing Company, 1997.
Lawlor, Elizabeth P. Discover Nature at the Seashore. Harrisburg,
PA: Stackpole Books, 1992.

Rood, Ron. Beachcombers All: Exploring the New England
Seashore. Shelburne, VT: New England Press, 1990.

Silver, Donald M. One Small Square, Seashore. New York:
Learning Triangle Press, 1993.

Teal, Mildred and John Teal. Life and Death in the Salt Marsh.
Boston: Little, Brown, 1969.
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« Zinn, Donald. The Handbook for Beach Strollers from Maine to
Cape Hatteras. 2d ed. Chester, CT: Globe Pequot Press, 1985.

Boston Harbor and Islands

o Cooke, lan, Nina Danforth and Mark Mirsky. The Explorer’s
Guide to the Neponset River Watershed. Canton, MA:
Neponset River Watershed Association, 1997.

« Kales, Emily and David Kales. All About the Boston
Harbor Islands. Boston: Herman Publishing, 1976.

« Mallory, K. (Ed.), Boston Harbor Islands: A National Park Area,
Down East Books, Camden, Maine, 2003.

« Sammarco, Anthony Mitchell. Images of America: Boston’s
Harbor Islands. Charleston, SC: Arcadia Publishing, 1998.

« Snow, Edward Rowe. /slands of Boston Harbor. New York:
Dodd, Mead & Company, 1971.

« Sweetser, M.F. King’s Handbook of Boston Harbor. Boston:
Applewood Book for Friends of the Boston Harbor Islands,
reprint of 1888 edition.

« The Boston Harbor Association. Boston Harbor Curriculum Guide:

Bringing Boston Harbor into the Classroom,2003. Written by:
Kristin Forkeutis, Johanna Mendillo, Vivien Li, Brian Palm.

9. RECOMMENDED COASTLINE

C URRI C ULA (Available in the Teacher Resource Center)

Aquatic: Project Wild. Boulder, CO: Western Regional
Environmental Council, 1987.

Charting Our Course: The Massachusetts Coast at an
Environmental Crossroads. Massachusetts Coastal

Zone Management and Massachusetts Marine Educators.

Coastal Wetlands... More than Muck and Mire, a Salt Marsh Guide
for Educators. Essex County Green Belt Association.

Field Manual for Water Quality Monitoring: An Environmental
Education Program for Schools. 11th. ed. Dubuque, IA:
Kendall/Hunt, 1997.

Go with the Flow, A Boston Harbor Curriculum. Boston: New
England Aquarium Education Department, 1994.

Investigating Aquatic Ecosystems. Ontario: Prentice-Hall Canada,
1987.

Investigating the Marine Environment, Vol. 1 (Field Studies), Vol.2
(Laboratory and Classroom Studies), Vol. 3 (Teacher’s Manual).
Groton, CT: Project Oceanography, 1979.

Island Explorations: A Boston Harbor Islands Curriculum. Boston:
New England Aquarium Education Department, 1996.

Living in Water, an Aquatic Science Curriculum for Grades 5-7.
National Aquarium in Baltimore Department of Education.
Dubuque, IA: Kendall/Hunt, 1997.

Massachusetts Bays Watershed Stewardship Guide: An Education
Resource. Boston: Massachusetts Bays Program, University of
Massachusetts Extension, 1996.

New England Coastlines. Boston: New England Aquarium
Education Department, 1991.

On Sandy Shores: Teacher’s Guide. Berkeley, CA: LHS Gems,
1996.

Project WET Curriculum and Activity Guide. Bozeman, MT:
Montana State University, 1996.

Ranger Rick’s Nature Scope: Wading into Wetlands. Washington,
DC: National Wildlife Federation, 1989.

The Rocky Shore: A Complete Guide to Conducting Educational
Field Trips. Rye, NH: Seacoast Science Center, 1997.

The Salt Marsh: A Complete Guide to Conducting Successful Field
Trips for Grades K-12. Rye, NH: Seacoast Science Center, 1994.
Sea Soup, Discovering the Watery World of Phytoplankton and
Zooplankton. Gardiner ME: Tilbury House, 1999.

A Teacher'’s Guide to Marine Life of the Gulf of Maine. Augusta,
ME: Maine Department of Marine Resources, 1993.

WOW! The Wonders of Wetlands. St. Michaels: Environmental
Concern, Inc. & Bozeman: The Watercourse, 1995.



10. ORGANIZATIONS AND WEBSITES

The Boston Harhor Association
(617) 482-1722
Website: http://www.tbha.org

City Archaeology Program
Phone: (617) 635-3850
e-mail: <ellen.berkland@ci.boston.ma.us>

Harbor Explorations (EnviroLab)
University of Massachusetts Boston
Phone: (617) 287-7666

Website: hitp://harborex.gcoe.umb.edu

Hull Lifesaving Museum
Phone: (781) 925-5433
Website: http://www.bostonharborheritage.com

Island Alliance
Phone: (617) 223-8326
Website: http://www.bostonislands.com/learn

Massachusetts Bay Education Alliance
Phone: (781) 740-4913
Website: http://k12s.phast.umass.edu/~masag/massbays.html

Massachusetts Coastal Zone Management

Phone: (617) 626-1200

Coastsweep (annual beach clean-up): (617) 727-9530
Website: hitp://magnet.state.ma.us/czm

Massachusetts Department of Environmental Management
Boston Harbor Island State Park

Phone: (781) 740-1605 x205

Website: http://www.state.ma.us/dem/bhis.html

Metropolitan District Commission (MDC)

Harbor Region

Phone: (617) 727-7676

Website: http://www.magnet.state.ma.us/mdc/reserv.html

Massachusetts Executive Office of Environmental Affairs
Watershed and Environmental Education
Phone: (617) 626-1200 x1114

Website: http://www.state.ma.us/envir/

Massachusetts Marine Educators
Phone: (617) 287-7666
Website: http://www.capecod.net/~mme

Massachusetts Water Resources Authority
School Education Programs
Phone: (617) 788-4643 (water); (617) 689-8150 (wastewater)

Website: http://www.mwra.com

New England Aquarium

MIT Sea Grant Program
Phone: (617) 252-1741
Website: http://massbay.mit.edu

National Park Service

Boston Harbor Islands — A National Park Area
Phone: (617) 223-8666

Website: http://www.bostonislands.com

National Park Service

Boston National Historical Park
Charlestown Navy Yard

Phone: (617) 242-5689
Website: http://nps.gov/bost

New England Aquarium
Teacher Resource Genter
Phone: (617) 973-6590
Website: http://www.neag.org

Save the Harbor/Save the Bay
Phone: (617) 451-2860
Website: http://www.savetheharbor.com

The Trustees of Reservations
Phone: (781) 821-2977
Website: http://www.thetrustees.org

Thompson Island Outward Bound
Education Center

Phone: (617) 328-3900

Website: http://www.thompsonisland.org

University of Massachusetts
Mass Studies Project Curriculum Database

Website: http://k12s.phast.umass.edu/~masag/highlights/html

Volunteers and Friends of the Boston Harbor Islands
Phone: (781) 740-4290

Website: http://www.fbhi.org

Other Recommended Websites

http://coast-enviro.er.gov/boseco
http://www.boston-online.com/harbor.html
http://bostonharbor.com

http://www.vims.edu/bridge

83



New England Aquarium

SELECT BIBLIOGRAPHY

« Bertness, Mark D. The Ecology of Atlantic Shorelines.
Sunderland, MA: Sinauer Associates,1999.

« Carlozzi, Carl, K. King, and W.F. Newbold, Jr. Ecosystems and
Resources of the Massachusetts Coastline. Boston, MA: Coastal
Zone Management, 1975.

« Department of Housing and Urban Development. Open Space
and Recreation Program for Metropolitan Boston. Vol. 2.
Boston, 1967.

« Doris, Ellen. Doing What Scientists Do. Portsmouth, NH:
Heinemann Educational Books, 1993.
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September, 1996.

o Mera, Cristina, S. J. Miller and B. Shadley. The Salt Marsh, A
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Grades K-12. Seacoast Science Center Teacher Guide # 2.
Rye, NH: Seacoast Science Center/Audubon Society of
New Hampshire, 1994.

« Miller, S. J. and B. Shadley. The Rocky Shore: A Complete Guide
to Conducting Educational Field Trips. Seacoast Science
Center Teacher Guide #1. Rye, NH: Seacoast Science
Center, 1997.

« Massachusetts Water Resources Authority.
http://www.mwra.com/

« Museum Institute for Teaching Science (MITS).

Why Field Trips. Boston, MA, 1998.

« National Park Service. Boston Harbor Islands, Report of a Special
Resource Study. National Park Service, North Atlantic Region,
1994,

« Save the Harbor, Save the Bay. Feathers and Fins,

Boston Harbor’s Habitat.

o Sommers, George. Boston Harbor and Massachusetts Bay:
Ten Years of Change. Boston, MA: Save The Harbor,

Save The Bay, 1996.

« Waters, Barbara. Field Guide Sheets for Eastern Shore
Marine Environments.
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New England Aquarium
Programs and Services

Free subscription to Schooling (617) 973-0280

Schooling is our yearly teachers’ newsletter describing the
New England Aquarium’s educational programs. For the
latest information on professional development courses,
special events and new programs, sign up for our Schooling
news listserv for e-mail updates at http://www.neag.org/

special/teachers.html

Teacher Resource Center (617) 973-6590

e-mail: <jrubin@neaq.org>

We offer loan materials (activity kits, equipment, videos,
puppets, artifacts, posters and books), curriculum consultation,
teacher workshops, and field trip planning assistance. Open by
appointment, 8:30 a.m.- 5 p.m. Monday-Thursday; weekend
appointments also available. An on-line catalog of TRC loan

materials is at http://www.neaq.org/learn/trc/index.html. COD
shipping can be arranged.

Library (617) 973-5237

e-mail <dwensink@neaq.org>

Open to the public by appointment. Students are invited to
forward questions to “Librarian, New England Aquarium,
Central Wharf, Boston, MA 02110-3399.” E-mail requests for
information must include postal mailing address in order to
receive an answer.

Boat Programs Reservations (617) 973-5281
“Science At Sea” Harbor Tours (grades K-12)
Whale Watches

Reservations Center (617) 973-5206
Please call the Reservations Center for information or to
register for:

Field Trips

Outreach Programs

Explorers’ Classes

Behind-The-Scenes Programs

Overnight Programs

Summer Programs
Harbor Discoveries (617) 973-5206
Duxbury Bay Maritime School (781) 934-7555
Outward Bound Environmental Leadership
(617) 328-3900 ext 142

Other Phone Numbers

Youth Programs (617) 973-6745

Volunteer Office (617) 973-5235

Visitor Education (617) 973-5297

Marine Animal Stranding Hotline (617) 973-5247
Membership Office (617) 973- 6555

Proud Parent (617) 573-0746
Adopt-a-Right-Whale (617) 973-6582

General Information (617) 973-5200

Website http://www.neaq.org
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