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SOUTH SHORE OF CAPE AND THE ISLANDS

The south shore of Cape Cod, Nantucket,
and Martha’s Vineyard is a region of glacial
outwash rivers and salt ponds. Erosion of
sands along the open coasts is often rapid but
the resistant boulders offer a substrate for
rocky shores biota. Glacial sands are plentiful
and in protected areas behind the larger barrier
islands such as Monomoy, beaches and tidal
flats have developed. Nantucket, the site of the
early American whaling industry highlights the
many historical resources of the region. One of
the world’s most renowned marine science
complexes is at Woodshole in Falmouth.
Fishing is an important activity in the sound
with striped bass and bluefish being sought
after by sport fishermen in boats and in the surf
off Monomoy, Nantucket and the “Vineyard.”
Nantucket shoals to the east of the island are a
valuable spawning area for many fish of
commercial and recreational importance. On
Muskeget Island, the rare and threatened beach
meadow vole has its only home.

Growth pressure like that along the inner
shore of the Cape is disturbing the coastal
resource bordering Nantucket Sound. Rapid
conversions of land and shoreline to vacation,
residential, and resort uses has diminished the
extent and productivity of coastal ecosystems.
Dredging, filling, and construction in the south
shore salt pond harbors has intensified use and
poliution in these low tidal circulation en-
vironments. The marshes and tidal flats are the
ultimate recipients of the effects of human use
here as elsewhere on the Massachusetts coast.
The impacts from human use are likely to
continue to grow. Upgrading the Route 25
connector from the metropolitan area or in-
stituting rail passenger service to the Cape may
accelerate development pressure causing
further stress on ecosystems and recreational
resources. ‘

Actions to forestall environmental losses
have been encouraged by towns and regional
groups. New planning efforts are being tried in
Martha's Vineyard and Monomoy lIsland has
been declared a National Wildlife Refuge.
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BUZZARDS BAY AND FALL RIVER

Protected by the enclosing Elizabeth Islands
and strung with rocky shores and headlands;
Buzzards Bay is a special coastal region in the
Commonwealth. Its eclosed nature modifies
the effects of storms and tides and creates an
almost estuarine or salt pond condition. Its
protected waters historically have been at-
tractive for harbors. New Bedford services
much of the fishing industry. Fall River is an
important transfer point for petroleum
products. Like the southshore of the Cape,
glacial out-wash valleys and kettleholes have
created the estuaries and salt ponds of the
region. These are attractive locations for
marinas and, in the eastern part of the Bay,
support most of the important tidal flat
ecosystems. The relatively inaccessible
Elizabeth Islands are a particularly important
coastal area. There human uses have remained
low compared to the rest of the Massachusetts
coast. Many parts of these islands exhibit
almost undisturbed and pristine-like natural

beach, dune and forest systems.
Because of the prevalence of heavier glacial

materials, sand beaches are found mostly in Fishing trawlers New Bedford
small pockets; though there are exiensive
barrier beach systems in Westport where Horse
Neck Beach State Park is located.

Although New Bedford and Fall River are
major metropolitan centers, therefore creating
some environmental stress’ much of the
Buzzards Bay region is comparatively . un-
developed. Remaining open areas along this
coast offer opportunities for enhancing
economic growth through tourism and
recreation as well as conservation.

Courtesy Allen Look

E. Horseneck Beach >Westport 'Coutes;y CZM Office
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Ill. COASTAL RESOURCES AN

The shorline comprises both biological
resources and physical features. Man harvests
biological resources by such means as
trawling, line fishing, agriculture, shellfish
digging, and hunting. Man utilizes coastal
physical resources either in their natural state
or by enhancing them to serve shipping,
commercial, residential, and recreational
needs. This second first discusses physical
resources of thé Massachusetts coast and the
way man’s manipulation of those resources can
alter ecological process. The second part
discusses important living resources and
describes some of their major ecological
requirements and sensitivity to human ac-
tivities.

The Physical Resources

Protected and relatively quiet bays and river
mouths have, throughout the history of human
use of the coast, been especially valued. Such
places provide safe harbor for boats and ships,
and a stable base for the construction of the
engineered works and buildings that serve
water transportation and commerce. In taking
advantage of the naturally occurring protected
areas, man has learned to manipulate available
resources to increase the total area.of protected
shoreline. Through the building of coastal
works such as protective breakwaters, jetties,
bulkheads, and navigation channels, centers
for coastal and ocean transportation have
grown in number and extent. These facilities
imitate geologic forms, especially that of the
rocky shore ecosystem, and in many ways
successfully alter the way basic energy and
forces of nature are expended along the coast.
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D THEIR CULTURAL USES

Man made structures built to stablize the shoreline often modify the environment
in various ways. The pounding waves of the exposed side of the jetty above,
simulate the stressful environment of the rocky shore, while the protected side
may allow the estblishment of plants and animals associated with low energy
ecosystems |eelgrass, tidal flats, salt marshes).

Efforts to increase the extent of sheltered
coastline have also included the expansion of
building sites suitable for water transportation
structures, housing and recreation. The filling
of intertidal flats and salt marshes has been a
common occurence not only in Massachusetts

but alongfthe entire Atlantic coast. Very often, .
from dredging

material for filling came
operation§ necessary to create or maintain
shipping .and boating channels. In other in-
stances, fill material was pumped to the shore
from the ocean bottom.

Erosion of many parts of the coastline, a
normal occurrence, continuously threatens the
places where people live, work and recreate. All

along the Massachusetts coast there are
frequent examples of efforts to retard the
process of erosion. Groins and rip-rap are
devices often built for this purpose. Our efforts
to eliminate erosion in one place have often
accelerated it in others. Structural changes at -

the mouths, or in natural channels, of estuaries .

have altered the pattern of river flows and ocean
currents, to encourage the accumulation of
pollutants in these areas.

Access to the shoreline s itself a problem.
The geologic form of the coast deters people
from making easy use of many resources.
Steep rocky cliffs, shifting dunes, the many
outfalls of large and small rivers, and the daily




inundations of tidal flats all act as barriers to
the shore or to travel along it. Construction of
roads, causeways, and bridges has been the
principal means for overcoming the difficuities
of access.

The increase in private ownership of the
shore has reduced public access to coastal
resources. Private development has also
brought about many small but significant
physical changes in the coastline, the effects
of which are similar to those of the major
commercial and public works in our large ports
and harbors.

These physical alterations of the coast have
rendered the search for particular resources
more successful. In many instances also, the
value of coastal resources accrues to more
people than thosé who live by the sea. The
large ports of Boston, Gloucester, and New
Bedford have a social and economic impact
both on Massachusetts and the nation. Lesser
examples such as Newburyport, Rockport,
Plymouth, Provincetown, and Nantucket serve
as local, state, and regional centers for
commercial fishing and recreation. Major port
facilities have played an historical role in
diversifying the culture and economy of the
state.

Today, however, people are becoming more
sharply aware that the historical and continuing
uses of the coast have been levying a toll on its
natural resources. As each change has taken

place, we have lost or diminished the
productive capacity of important coastal
ecosystems. g

JETTIES

PILINGS

Jetties are linear barriers built of large rock or
concrete. They are positioned to reduce the
effects of storm wave surge or the force of
strong currents. Jetties may be built parallel to
offshore bays and river mouths to protect boat
harbors or perpendicular to the shore to protect
navigation channels of harbors and marinas.

Impacts

e Exposed face of jetties mimic rocky shore
environments and induce the development of
rocky shore ecosystems.

e Behind the jetty, lagoon, or quiet bays,
ecosystems may develop encouraging eelgrass
beds or subtidal worm and clam communities
to form.

e Some jetties act like groins to trap sand in
one location and intensify erosion effects
elsewhere.

Pilings are made from treated wood poles,
concrete or steel. Piles are driven or placed in
holes in the substrate.

They are used to provide support for buildings,
pier platforms, docks, or general protection for
shoreline structures. Pilings are effective in
extending usable space above high tide for
coastal works.

Iimpacts

e Pilings change the substrate available to
coastal organisms and create quasi-rocky
shore ecosystems.

@ Encroachment of structures over sand beach
or tidal fiat communities.

e May alter the pattern of river and tidal flows
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GROINS

OUTFALLS

COMMERCIAL FISHING PORTS

Groins are linear structures built perpendicular
to the shore. Their purpose is to interrupt the
normal pattern of littoral drift and wave
refraction to prevent local shoreline erosion or
encourage sand deposition. They are built of
large rocks or concrete and their length and
height vary with the strength of littoral flow,
tide levels and storm strength.

Impacts

By lessening erosion and trapping sands and
silts at one place along the shore, groins
prevent the transport of shore building
materials to downdrift shore areas. Therefore
they tend to intensify the effects of erosion in
those areas.
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Power plants are built on the coast to take
advantage of plentiful water for cooling pur-
poses.

Impacts

The principal environmental effect from power
plants is the discharge of heated water into the
immediate area of the coast. Warm water raises
average temperatures in the local marine en-
viroment. This may discourage these
organisms that have particular temperature
ranges for carrying out their life cycle (eelgrass
for instance) or in summer months causing
reductions in the concentration of oxygen in
the affected waters. In some cases, the higher
environmental temperatures may favor the
growth of some organisms (such as oysters) by
extending their growing season in early spring
or fall months. Often fish normally associated
with warmer waters will establish themselves in
the area of the thermal discharge, a precarious
situation during the colder months if the power
plant shuts down.

Larger port facilities serving commercial
fishing and ocean-going vessels occur in major
embayments and estuaries along the coast. In
most instances, port facilities require major
alterations in the sea and river bottom for the
development of deep water channels and
harbor and turning basins. Port facilities
commonly include piers, docks, dry docks,
warehouses, storage tanks, fuel depots and
processing or manufacturing industries. They
are served by major access roads, railroads and
trans-shipment staging areas.

Impacts

Because of their size and complex services,
commercial ports use extensive shoreline
acerage, much of which is built on fills
covering coastal systems such as salt marsh
and tidal flats. Since all forms of coastal
construction are associated with commercial
ports, impacts are typically the same as those
noted for most of the structures or uses
mentioned previously in this part of the
publication.




MARINAS

BEACH COMMUNITIES

DREDGING/FILLING

Marinas serve recreational boating. They in-
clude mooring space, docks, piers, and small
craft maintenance facilities. Marinas are
located all along the coast in bays, estuaries
and the mouths of tidal creeks. Like larger deep
water commercial harbors, channels and
basins may be dredged to assure adequate
depth for safe navigation.

Impacts

Because of the focation for marinas they often
cause the degradation of eelgrass beds and salt
marshes. In addition, they may cause effects
such as: .
¢ Petroleum poliution from boat engine
discharges.

e Maintenance, dredging disturbances

e Shoreline fills, bulkheading, piling and
buildings may replace natural systems.

Beach communities usually have roads,
recreation buildings, hotels and vacation
houses constructed near or on the upper beach
or primary dunes.

Impacts

Concentrations of human activities and
buildings in beach and dune environments
often cause the following impacts.
e Replacement of shoreline ecosystems
by buildings, roads, and parking areas.
e Increase of dune erosion through the
destruction of beachgrass.
e Disturbance of nesting birds.

Dredging is used to create and maintain deep
channels and basins for navigation in bays and
estuaries. Dredging is also used to obtain
sands and gravels from the floor of the sea or
from riverbeds for construction purposes.

Impacts

Dredging causes the following changes in
coastal environments.

o Destruction of bottom habitats and
organisms from removal of sediment.

e Increase in suspended sediments in
dredging area.

e Reintroduction of organic and inorganic
poltutants from bottom sediments into water.
e Disposal of dredged materials may bury
aquatic or terrestrial ecosystems.
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The Biological Resources

Many kinds of animals and plants of the
coast have been historically important to
human survival and pleasure. These living
resources are the products of the ecosystems.
They have been defined as resources by cultural
habit and custom as have the ways in which
they are used and appreciated.

Commercial harvest of molluscs,
crustaceans, and fish occurs today in much the
same way it occurred in the past. The value of
the “catch” is significant to the state’s
economy and food supply. Recreation uses of
these same resources increase yearly as more
gain leisure time and the affluence to enjoy the
coastal environment of Massachusetts.

While there is a higher and more widespread
value placed on coastal areas, there s,
simultaneously, a serious threat to the future of
the coast’s living resources. Direct actions
such as the over-harvest of desired species and
the replacement of habitat by coastal con-
struction pose an obvious and serious threat to
the resources. Indirect and less apparent
impacts on the biological resources raise equal
if not more significant levels of potential
resource degradation. Pollution in ecosystems
such as salt marshes, eelgrass beds, and tidal
flats may reduce or eliminate bacteria, fungi,
filter and deposit feeders and other detritus
feeders, breaking the link between the primary
food-producing plants and the important fish
resources. Thermal discharges from power
facilities can alter the species combination of
fish and mollusc populations in eastuaries and
near shore habitats. Sedimgntation of
productive waters can increase turbidity an
thereby reduce .the amount of sunlight
penetrating to aquatic vegetation and lower the
fevel of primary food production on which th(ja
mollusc, crustacean, and fish resources
depend.

The following pages illustrate some of the}a
more important living resources of the
Massachusetts coast.
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These fish are two of the most important
commercial species found aiong the
Massachusetts coast. They are not the
products of the near shore ecosystems but are
influenced, especially during their immature
stage, by the amount and kind of small
crustacean productivity generated by coastal
systems.

Cod are spawned at roughly the 20 fathom
contour off the North Shore above Cape Ann,
the South Shore, and in the area of the Nan-
tucket Shoals. During their first year many are
found in the near shore areas in very shallow

water. Adult cod eat mollusks, larger
crustaceans, urchins, sea cucumbers and
worms.

Haddock are close relatives of the cod. They
are generally reliant on the Georges Bank for
spawning, but do not move as close to shore as
cod during their immature or mature stages.
Like thelcod they are voracious predators and
tend to move constantly in search of food. They
have a wide range of prey including all the types
eaten by cod and, in addition, some fish.

Principal impacts on cod and haddock in-
clude overfishing and disturbance of spawning
grounds by repeated trawler runs. Since they

are dependent to some degree on coastal
ecosystems for their food, reductions in the
productivity of those systems may reduce the
survival of young fish. Also, poliution of near
shore waters can reduce the success of the
larvae that spend several critical months in
shallow coastal areas.

Summer Flounder

The winter and summer flounders are among
the most sought after commercial and sport
species of coastal waters. The winter flounder
(or lemon sole) is found on all coasts of the
state but the larger summer flounder (plaicefish
or fluke) rarely is found north of the outer coast
of Cape Cod.

Winter flounder are true products of the coast
entering bays and estuaries to spawn: eelgrass
beds are important nursery grounds for them.
Summer flounder, especially in the northern
part of their range, spawn well offshore.

During their adult life both species spend
many months of the year in shallow waters,
where they feed on small fish, crustaceans, and




orms. The winter flounder, not being so
gorous, includes less fish then the summer
under in its diet.

he winter and summer flounders are
ecially dependent on the environmental
ndition and productivity of near shore
aters. Pollution, dredging, increased
dimentation, thermal discharge, and
splacement of coastal ecosystems, par-
-ularly subtidal flats and eelgrass beds, by
oreline construction have a negative effect on
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White Perch
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hese two closely related fish are of great
nterest for their commercial and sport value.
oth species are anadromous—Iliving most of
heir life in sait water, but migrating up coastal
vers to fresh or brackish water to spawn.

The striped bass grows to large size, with
casional records of fish over five feet and
eighing more than 90 pounds. Bass are strong
yvimmers, able to move through shoal riffs and
reakers in pursuit of food. They feed on many
ms of fish as well as crustaceans, squid and
orms. The outer shore of Cape Cod and
antucket are prime Massachusetts areas for

striped bass with the beaches and bays north of
Cape Ann to the Merrimack Estuary another
major area. they are also found in Plymouth
Bay and Buzzards Bay. The bass is a near shore
fish dependent on Coastal ecosystems
throughout its life.

White Perch are small relatives of striped
bass. they are decidedly inshore fish found
often in upper estuaries, salt ponds and
brackish bays. Perch are located around Cape
Cod, Buzzards Bay, and the “Islands,” and are
found less frequently north of the Cape.

Striped bass and white perch are particularly
susceptible to degradation of near shore and
estuarine waters. Spawning activity and larval
survival are seriously affected by sedimen-
tation, toxic and oxygen reducing pollutants
and thermal discharges in estuarine waters.
Reduction of the productivity of such systems
as salt marsh, eelgrass and tidal flats will also
limit food supplies for young and adults.

These fish are coastal creatures of the near
shore. Tautog are found rarely more than three
or four miles from shore in their northern range
and further seaward in their southern range.

Smelt are hardly ever found more than one mile
out. Both species are dependent on coastal
environments for their entire life cycie.

Tautog, a fish mostly important for sport,
range from the North Shore to Cape Cod and
Buzzards Bay. They are most abundant along
the southern shores of Massachusetts. The
waters off steep, rocky shores are the tautog's
preferred habitat, though they also frequent
areas over clean sandy bottoms. Tautog feed on
invertebrates such as mollusks and worms.
Blue mussels are their major food source. They
often use eelgrass beds for resting and feeding,
and suffered a reduction in population during
the eelgrass decline in the 1930’s.

Smelt are anadromous fish that move just -

above the salt water zone in estuaries to spawn.
Though they are small (8 to 11 inches) smelt are
voracious predators. They feed on small
crustaceans, fish larvae and eggs.

Smelt are harvested commercially and for
sport. They are netted in April and early May at
the mouths and in lower estuaries, where they
appear in dense schools during their spawning
run.

Because tautog and smelt are predators, they
are adversely affected by any reduction in their
food that is produced by the coastal
ecosystems. Smelt are particularly vulnerable
to upstream, penetration of salt water that is
lethal to their eggs. Sedimentation of their
spawning grounds is also a problem. Tautog
suffer from the disturbance of mussel beds,
sub-tidal flats, and eelgrass, from dredging and
filing, and pollution from sediment and
petroleum spills.
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Bluefish

These two fish are important in
Massachusetts for sport and to a lesser extent
for commercial fishing. Because the center of
their range lies south of Cape Cod, their ap-
pearance in large numbers along the
Massachusetts coast is sporadic.

Like the bluefish, weakfish are voracious
predators feeding on crustaceans, mollusks,
worms, and, during their adult life, feeding
mostly on other fish such as menhaden, scup,
herring, and silversides. Weakfish schools are
usually found during warm months in Buzzards
Bay and along Cape Cod, except during rare
summers when they may reach parts of the
North Shore. They prefer shallow bays and
coves and may enter estuaries, at least as far as
the brackish water reaches. .

The bluefish is a much larger and stronger
predator that prefers, during its adult life, area’s
offshore where tidal currents and rips are
strong. It is often located in waters where
striped bass are found. Its diet, except for itls
early life, is concentrated on other fish species.
Young bluefish (snappers) are common
summer inhabitants of lower estuaries, wher“e
they appear in large schools to feed on small
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crustaceans, moliusk larvae and the fry of other
fish.

Both weakfish and bluefish are dependent on
the products of shallow coastal waters and
estuaries, and thus are indirectly affected by
any reduction in the populations of their food
species. Disturbance or loss of saltmarsh, tidal
flat, and eelgrass beds, especially, are threats
to the well-being of weakfish and bluefish.

Mackerel

Menhaden (Pogy) are commercially very
important for oil, fertilizer and fish meal. They
appear near the coast in vast schools from Cape
Cod northward during late spring and early
summer, with the greatest populations oc-
curring during the summer months. Menhaden
are warm water fish that often seek their
planktonic food in shallow waters. Their food is
sieved ffrom the water while they swim with
open mouths. While of no importance directly
to sport fishing, they are a valuable food source
for many coastal and open ocean gamefish
such as bluefish, weakfish, cod, tuna, and
swordfish.

Mackerel, like the menhaden, are visitors to
the Massachusetts coast, usually appearing in
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summer and fall. They are most consistently
found from just north of Cape Ann along the
inner Georges Bank south to Cape Cod Bay and
the Nantucket Shoals. When young, these fish
feed on minute planktonic animals, larvae, and
eggs. As they mature, their diet shifts to fish,
small crustaceans, mollusks, and their larvae,
as well as bottom organisms such as marine
worms.

Mackerel are a schooling species that are
very important commercially and are sought
after for sport. Since they are also a food
source for larger commercial and sport fish
such as striped bass and bluefish, they have a
double role in the production of coastal
resources.

Both menhaden and mackerel are sensitive to
the quality of near shore environments. The
productivity of coastal ecosystems provides a
major part of the base of their food supply.
Reductions of that productivity through
pollution, dredging and filling, and
sedimentation adversely affect these two
valuable fish. Since both species are attracted
to and held in coastal waters by the presence of
their food, reductions in their food supply
means not only a loss in menhaden and
mackerel, but a break in the ecological links
between primary coastal producers and im-
portant sport and commercial fish.

L.obster
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The lobster is the most commercially and
culturally important crustacean of the
Massachusetts coast. It is sought after by
commercial fishermen, and each year
thousands of people purchase permits for their
personal lobster pots and buoys. The lobster
lives from inshore areas, where water depth
may be as shallow as ten feet, to many miles
off the coast where it is found in sea bottom
canyons hundreds of feet deep.

The female lobster carries the eggs with her
until they hatch. Young lobster larvae are free
swimming in the surface fayers untii they grow
and physically change to the point where they
resemble the adult. They then settle to the
bottom where they live out their lives. Growth
rate is influenced by water temperature, being
faster in warmer water. However, at any
temperature the lobsters’ growth is slow. On
the average, it takes about three years for a
lobster to reach six or seven inches in length.

Lobsters feed on live animals but are limited
generally to small fish and slow moving
organisms such as clams, sea urchins, worms,
and crabs.

The lobster is a declining resource. Over-
fishing in recent decades has severely reduced
the population, and scarcity and higher fishing
costs, plus high market demand have driven
prices up. Inshore populations are particularly
diminished, and fishermen have in many cases
abandoned the earlier pot (trap) methods of
inshore capture to trawl! for lobsters in the deep
offshore habitats.

o

Biue Crab

The blue crab is a common and important
commercial and recreational species of the
southern coasts of Massachusetts. During the
warmer months it can be found in estuaries,
tidal creeks, salt ponds, bays, and on sub or
intertidal mud flats. The blue crab spawn all
through the summer and early fall, though the
peak of spawning is in August and September.
Crabs move offshore to mate. The young seek
estuaries where the brackish water is essential
for their survival and maturation. Blue crabs
grow rapidly and reach maturity in one to one
and a half years. During their growth, they shed
their hard outer skeleton several times. It is
during this shedding that crabs are considered
especially desirable because their new skeleton
is soft and the entire crab may be eaten.
“Softshell crabs” are vigorously sought after
for market and sport.

The blue crab is important in the estuarine
food chain. It is fed on by many species of fish
throughout its entire life cycle. Because this
species relies on the detrital production of the
near shore waters and low salinities to mature,
it is adversely affected by losses or degradation
of salt marshes, estuaries, and other productive
ecosystems. The young are particularly
vulnerable to changes in salinity that may occur
from alteration in the yearly pattern of flows of
freshwater and its mixing with salt water.

Clams

Softtshell

These clams, excepting the surf clam are all
creatures of the “flats”. They are important
commercially and are eagerly sought by
recreationists. The surf clam is found off open
sand beaches where the high energy of waves is
a common condition.

The softshell clam is the most significant in
terms of total catch and in common use. It
prefers mud or sandy-mud intertidal en-
vironments. This clam is the usual species
used for steaming and frying.

The quahog (hardshell, cherrystone) is found
in somewhat sandier habitats then the sofi-
shell, usually in the subtidal zone. It is a
favorite clam for stews and chowders. Quahogs
are commercially harvested by raking or
hydraulic dredging, the latter technique
creating a larger disruption of the clams’
substrate.

Razor clams are intertidal sandflat
inhabitants. Never as abundant State-wide as
quahogs and softshells, they are nonetheless
prized for chowders and frying. There is only a
small commercial harvest of razor clams but
local “flats” often provide excellent recreational
clamming.
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The surf clam is important for chowder and
cut bait. lts habitat is one of the most
physically rigorous of all coastal organisms of
the open wave churned coasts along the true
sand beaches. It is subtidal in location, and its
population, in any single area, may fluctuate
widely.

All clams are dependent on a supply of
plankton and detritus transported to them by
tides, currents, or waves. Reductions of
primary productivity in ecosystems such as
saltmarsh, rocky shores, eelgrass beds, and
the intertidal flats adversely affect clam
production. Some pollutants such as
pesticides and metals may be lethal to clams—
especially immature forms. Oil spills oc-
casionally smother their habitats. Other forms
of pollution, such as domestic wastes may not
destroy clams, but the accumulation in clams
of harmful bacteria from such pollution may
render them unsafe for human consumption.
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Bay Scall

1
Scallops, oysters and, to a Ié‘sser extent,
blue mussels are highly prized coastal
i.tollusks. The bay scallop is the most com-
mercially significant of these three bivalves,
though oysters would certainly be important
were there more of them in Massachusetts.
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Bay scallops are subtidal, shallow water
organisms with a strong dependence on
eelgrass beds for their survival. They are found
typically in salt ponds, mouths of estuaries,
and quiet, shallow bays. The bay scallop is a
mid-Atlantic animal that is rarely found north of
Cape Cod.

Oysters are exclusively estuarine and salt
pond organisms. They are adapted to fiuc-
tuating salinities but do not persist in true
marine salinity or freshwater. They require
clean, rough substrates such as shell, shell
fragments or coarse gravel. Oysters become

. fixed to their substrate once the young {spat)

have attached themselves. They are relatively
siow growing, taking up to three years to reach
marketable size. Other than small, local
populations scattered in rivers and salt ponds,
only Wellfleet retains a population sufficient to
support consistent commercial harvest. All
other important oyster areas have been lost to
persistent environmental degradation and
earlier periods of overharvest. _

Blue mussels, a very abundant intertidal
animal, are found in dense colonies in a variety
of environments. Rocks, course gravels, and
sands, and constructed surfaces such as
pilings, seawalls, and jetties are suitable
substrates. Mussels are of considerable im-
portance in European cuisine but have only
limited appeal in North America.

As is the case with other bivalve filter
feeders, mussels, scallops, and oysters must
rely on other ecosystems than their own to,
supply their food. Damage to those ecosystems:
is degrading to these valuable mollusks. Some|
salinity changes in estuaries—particularly
upstream penetration of seawater may reduce|
oyster populations because higher salini‘[yl
favors the oyster drill, a very active predator. All \1
three of these mollusks may be disturbed and \
killed by dredging and spoil disposal activities. |
Pollution also may reduce their numbers or |

prevent safe human use of them for food. ‘;

Clamworm

Bloodworm

These worms, commercially harvested and
used by sport fishermen, are especially prized
as live bait. They are a natural and preferred
food for many small and large fish that forage
for them on the subtidal and intertidal flats. The
worms are usually found in mud or sandy-mud
substrates, the common environment of the
softshell clam. Both species may reach lengths
of three feet but are usually found between 6 to
15 inches long.

Clamworms and bloodworms are burrowing
animals, retreating below the mud surface at
low tide to escape drying heat from the sun and
changes in salinity. They are also sensitive to
bright tight and thus tend to emerge from their
burrows for feeding on very cloudy days or at
night.

Clam and bloodworms are vulnerable to the
same environmental impacts as are clams and
mussels. They are often stressed by salinity
changes from changes with the pattern of salt
and freshwater flows along the “flats” in
estuaries or salt ponds.




Aguaculture

Research and development
improve the production level of commercially
important marine organisms has been un-

to artificially

dertaken world-wide. This management
technique, called aquaculture, has focused on
coastal biota, mostly mollusks and
crustaceans. Clams, oysters, and lobsters
claim most of the experimental attention in
New England.

Estuaries, bays, and salt ponds are com-
monly the environments chosen for
aquacultural experiments because they provide
naturally high productivity of detritus and
pfankton. To date, most aquaculture has
consisted of placing artificial substrates or
containers in idealized environmental
situations. High populations of the selected
animal are put in the containers, or induced to
naturally colonize on carefully prepared sub-
strates. In each instance, the man-made habitat
is maneuvered to place the organisms in the
most favorable growing conditions with respect
to food supply, salinity, or other chemical and
physical factors. In some cases, available
natural food may be supplemented with other
“feed” in order to hasten growth or allow for
higher population density in the cultured en-
vironment. Aquacultural devices are also made
to facilitate easy harvest of mature organisms.

In some instances, particularly with large
mobile organisms such as lobsters,
aquaculture may only rear them until they are
sizable enough to fend for themselves in
natural conditions. This approach overcomes
the high risks and low survival rate of the very
young which is often the limiting condition in
restoring or enlarging commercial harvests.

Aquacultural success will improve when
problems of environmental degradation are
relieved and when natural factors such as
disease and predation can be consistently
controlled. Given the ideal Ilocation for
aquaculture in estuaries, there are risks in-
curred from direct effects of toxic or con-
taminating forms of pollution that tend to
concentrate in the estuarine or salt pond areas.
Salinity changes may also result from upstream
water use or shoreline construction that change
the amount or pattern of fresh water flow
reaching the estuary or pond. Natural diseases
or predators are encouraged by the high
concentration of their hosts and prey and
sometimes take a heavy toll from managed
populations.

Greater Scaup

Scaup (bluebilis) and scoter (coots) are open
water duck that dive for their food. Both
species nest in Northwestern Canada and
Alaska and winter in part along the Atlantic
coast from Massachusetts to the Carolinas.

The greater scaup is both a freshwater and
salt water bird. On the coast, estuaries and
larger salt ponds are preferred feeding and
resting areas. In those environments the scaup
find their required food that includes about half
animal life and half vegetable. Greater scaup
feed on aquatic insects, crustaceans, and
mollusks such as mussels and small oysters.
Plant materials sought after are sedges, cor-
dgrass and eelgrass. In many instances in-
dividuals living on coastal waters may have an
exclusive animal diet.

Scoter are almost exclusively birds of salt
water, often appearing well off the coast in
calm weather. Their usual feeding and resting
areas are close to shore and in estuaries where
there is an abundance of mussels, clams,
scallops, oysters, and crustaceans that make
up the animal diet of this bird. The most ef-
fective method of seeing scoters is to observe
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their near shore low flights that carefully follow
the shape of the shoreline.

Both scoters and scaup are sought after by
hunters though not to the same degree as other
ducks and geese. These birds have been af-
fected by the destruction of various shellfish
beds through sedimentation, dredging and
fishing.

Brant

Canada Goose

Brant and Canada geese are regular visitors
or residents of the coastal waters of
Massachusetts. They are especially valued by
waterfowl hunters and are important animals in
the natural history near shore waters, estuaries
and salt ponds.

Brant are birds of the far north, nesting in the
subarctic regions of Greenland and Canada.
They winter from the Massachusetts Coast
southward to North Carolina. Brant are almost
exclusively birds of salt water. They can be
seen flying in undulating lines often only a few
feet above the waves. In their Massachusetts
and southern range, brant rely heawly on
eelgrass for food. They move inshore at the low
tide when shallower eelgrass beds are within
reach of the birds.

i;
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The Canada goose, a very large bird
sometimes weighing over 12 Ibs. and a wing
span of up to 6 feet, is attracted to the marshes
and salt ponds of the coast. Canada geese nest
throughout the northern part of the continent
with most of the Massachusetts birds coming
from around Hudson Bay and the Canadian
Maritime Provinces. Occasionally this bird may
nest in Massachusetts but the breeding
population is local and very small. Canada
geese feed on land and gleaners in harvested
grain fields and they will enter shallow coastal
lwaters and marshes to feed on insects,
mollusks, and crustaceans as well as green
plants.

The most serious threats to the Brant and
Canada goose in Massachusetts is the
destruction of their winter feeding grounds and
nesting places. Brant are particularly vulnerable
to the loss of eelgrass, while Canada Goose are
adversely affected by reductions or des-
tructions in salt marsh, tidal flats and salt
ponds. Oil spills are very damaging to both
species. Hunting reduces their numbers and, if
not carefully regulated can be an important
limiting factor in the maintenance of population
levels. Pollution from pesticides has been a
problem, though restrictions on the use of
some pesticides like DDT have reduced this
danger.

Biack Duck

Iy
ST VIR

Mallard

These closely related species are permanent
residents and migratory visitors to the Com-
monwealth. They are found from the coast
inland whereever shallow water and food are
plentiful. Marshes, tidal creeks, and salt ponds
are favorite coastal areas for these birds.

Black ducks are more prevalent in salt and
brackish waters than are mallards. Animal
food, such as mollusks and crustaceans figure
prominently in their diet, sometimes making up
as much as 25% of the food of this otherwise
vegetarian bird. Black ducks prefer eelgrass
among coastal plant species though they also
seek out other plants and their seeds such as

bulrish, burdock, and pondweeds that are
found in fresh or brackish waters near the
.coast. Cultivated grains also are important to

itheir diet when they are available. They nestin a
lvariety of habitats along ponds and streams
§such as shrub thickets, grassy areas, or the
‘ledges of marshes and swamps.

The mallard or greenhead is the most
'widespread duck species in the world. It is
‘common throughout most of North America
\and is a permanent resident of Massachusetts.
|




The mallard much prefers fresh over sait water
environments though it can frequently be found
feeding and resting in brackish water in
estuaries and salt ponds. To a great degree the
food of the mallard is similar to that of Black
ducks but usually contains less than 10%
animal life. Mallards generally nest on the
rather open grassy edges of ponds, sloughs,
and freshwater marshes. On the coast they will
sometimes nest along “fresher” salt ponds.

The most significant threat to the mallard
and Black duck has been the steady loss of
their habitat. Draining and filling of marshes
and swamps in Massachusetts and elsewhere
has limited nesting and forced populations to
concentrate in fewer feeding and resting areas.
Fortunately, in Massachusetts, protective
legislation for coastal and inland wetiands, has
helped to retard habitat loss as has the
establishment of National Wildlife Rufuges at
the Parker River-Plum lIsland Marshes and on
Monomoy lIsland.

Poliution (particularly occasional oil spills)
and hunting also timit populations, though
increasing constraints on the allowable harvest
of black ducks has reduced some of the risks
from hunting.

The grey seal is a threatened species that frequents
Muskeget Island off Nantucket.

THREATENED SPECIES

Beach Meadow Vole

The beach meadow vole is found only on
Muskeget Island off Nantucket. Its distribution
on the island is limited to perennial grass
habitats where it digs and tunnels in sandy
substrates. Like most small rodents, the beach
meadow vole’s population fluctuates naturally
from year to year and seasonally depending on
breeding success and habitat conditions. It is
capable of bearing several litters of five to
seven young annually.

Protection for this rare and threatened
species is partially accomplished because all of
Muskeget Island is a refuge for nesting terns.
However, predation by house cats and storm
damage to the vole’s habitat are limiting factors
in its existence. It is important that continued
protection be given to Muskeget Island and
house cats removed from the island.

it
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Ipswich Sparrow

This sparrow is a winter resident in
Massachusetts. The Ipswich sparrow’s
breeding range is restricted to Sable Island off
Nova Scotia. Its wintering range is from Nova
Scotia to Georgia where it lives among coastal
sand dunes, particularly the primary dunes
fronting the beach.

Destruction of the Sable Island breeding
areas from storm erosion and loss of dune
habitats in the bird’s winter range from
shoreline development have caused a decline in
numbers. Oil exploration in the Sable Island
area also threatens this species.

Protection is offered through the establish-
ment of National Wild Refuges and National
Seashores. Further protection could be
achieved by enlarging the “Refuge” and
“Seashore” systems and the preservation of
sand dune environments through development
control. Preservation of the Ipswich Sparrow
breeding grounds by the Canadian government
is also essential.
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Beach nourishment project,

Scituate

Courtesy Army Corps
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Sewage plant Fall River Courtesy CZM Office Tidal flat with oil storage. Power plant in distance .Nahant
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IV. PLANNING AND

Coastal areas, a major concern of planners,
are distinguished from the remainder of the
state for two principal reasons. First, the coast
has diverse and particular high-quality physical
and biological resources. Second, the coast
experiences intense and diverse resource
demands from uses which are not always
mutually compatible or supportive of
productive ecosystems.

All manner of resource uses focus on the
coastal areas, legitimately pursuing their own
respective goals, each inadvertently levying
costly impacts on the others, and, most im-
portantly, producing in the aggregate a growing
negative effect on coastal ecosystems. Issues
for management do not evolve from any special
or unusual coastal uses, but rather from the
concentration of use effects. Not all problems
are caused directly by coastal uses. For
example, much and perhaps most of the
pollution of estuaries results from actions
upstream--often many miles. The dwindling
numbers of such important fish as cod and
haddock in the near-shore area is the result of
massive over-harvest in the oceans by domestic
and foreign fieets.

The episodic “red tides” often begin outside
coastal ecosystems but their toxins reach the
shore, diminishing for a period the potential
harvest of shellfish.

Solutions to such problems are Gnlikely to be
found in any direct management of the coastal
zone. But they illustrate the imporiance of
maintaining a close coordination between
research and management “activities on the
coast and those related to inland areas and the
ocean.

Planning for use and protection of most
coastal resources will, however, be a question
of how to accomodate, effectively and

equitably, the needs of all kinds of coastal
resource users. This question may be more
pertinent in high-use areas but it is not in fact
or principle limited to those areas. Virtually
every mile of coastline is today subject in some
degree to conflicting uses and ecosystems.
degradation.

Since it is the productive and protective
capacities of the coastal ecosystems that
produce most of the coastal resources,
management efforts must give these systems
highest priority. Identification of the most
productive ecosystems is a needed first step.
Preservation of the state’s established and
thriving salt marsh, tidal flat, eelgrass, dune,
and rocky shore ecosystems will provide a solid
beginning for the overall productivity along the
coast. The Coastal Zone Management program
is currently engaged in research leading to this
end. Specific studies of salt marsh ecosystems
and evaluation of their relative production

RESEARCH FOR COASTAL ZONE MANAGEMENT

coupled with the use of high and low altitude
aerial photography will yield an inventory of
critically important salt marsh communities.
Similar research efforts are being directed at
tidal flat and eelgrass systems.

Despite the reliance of many coastal towns
on the fisheries resource, there is insufficient
knowledge of critical coastal habitats sup-
porting this resource. Research required to
describe and evaluate these habitats in relation
to fish species is already under way. These
studies recognize species that are important
commercially and for recreation and those
species that are vital links in the food chain of
the larger fishes. Particular concern is shown
towards those species that require estuarine,
salt pond, and tidal marsh creek habitats.

Accurately describing both large and smail
systems of ocean and coastal currents is
essential to the management of the coastal
zone. The circulation patterns tell much of the
story of where both beneficial and harmful
materials go once they reach the coast. The
answer to this question is being sought by
research. Findings will be used to better un-
derstand the physical and chemical conditions
infiuencing the success of high productivity
ecosystems. They will also give insight into the
abitity of the coastal water to transport and
dilute harmful substances.

Coastal erosion is a perennial human con-
cern. Research is needed to help define the
nature and extent of the erosion process in
Massachusetts. The focus of such in-
vestigation investigations would not solely be
to provide a basis for erosion control. It woulid
also be interested in the importance of erosion
in the natural development of the total coastline
and the role erosion plays in enlarging or
limiting the growth of productive ecosystems.
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GLOSSARY

ALGA (pl. algae): The simplest of all green
plant forms, having neither roots, stems, nor
leaves. Algae range in size from microscopic
single cells to branching forms one hundred
feet or more in length. Larger marine forms are
known as seaweeds.

BARRIER BEACH: A bar, paralle} to the shore,
whose crest rises above high water.

BARRIER ISLAND: A detached portion of a
barrier beach between two inlets.

BERM: A nearly horizontal upper part of the
beach or one sloping away from the ocean.

BIVALVE: Possessing two valves, or shells.
Bivalve molluscs include oysters, clams, and
similar animals.

BRACKISH: Used to describe waters that are
mixtures of fresh and salt water. Coastal
marshes and estuaries generally contain
brackish, or moderately salty, water. '

BREAKWATER: A structure, usually of rock or
concrete, protecting a shore area, harbor,
anchorage, or basin from waves.

CHLOROPHYLL: A group of plgments that
produces the green color of plants essential to
photosynthesis, q.v.
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‘segmented bodies,

COMMUNITY: All the plants and animals in a
particular habitat that are bound together by
food chains and other interrelations.

CONSUMER: Any living thing that is unable fo
manufacture food from nonliving substances
but depends instead on the energy stored in
other living things. See also Decomposers;
Food chain; Producers.

CONTINENTAL SHELF: A shaliow portion of
the sea floor adjoining continents and ex-
tending from the low-tide level seaward to a
break in slope, generally 300 to 700 feet below
sea level. Widths vary from less than a mile to
several hundred miles.

CORIOLIS EFFECT: An apparent force acting
on moving particles and resulting from the
earth’'s rotation. It causes moving particles to
be deflected to the right in the Northern
Hemisphere and to the left in the Southern
Hemisphere, the deflection being proportional
to the speed and latitude of the moving particle.
The speed of the particle is unchanged by the
apparent deflection.

CRUSTACEANS: The large class of animals
that includes crabs, lobsters, shrimp, and
similar forms. Crustaceans typically live in
water and are characterized by jointed legs,
and hard. external
skeletons. :

DECOMPOSERS: Living plants and animals,
but chiefly fungi and bacteria, that live by
extracting energy from the decaying tissues of
dead plants and animals. In the process, they
also release simple chemical compounds
stored in the dead bodies and make them
available once again for use by green plants.

DETRITUS: Particles of the decaying remains of
dead plants and animals; an important source
of food for many marsh animals.

DRUMLIN: Elongate oval hill formed of debris
accumulated beneath a slowly advancing
glacier. The long axis of the hill and steeper
frontal slope mark the direction of movement of
the subsequently vanished glaciers.

ENVIRONMENT: All the external conditions,
such as soil, water, air, and organisms,
surrounding a living thing.

EQUILIBRIUM BEACH: A beach where littoral
currents supply an adequate quantity of sand or
gravel during small-wave periods to replace that
removed by beach erosion during storms.
Equilibrium may be disturbed by human ac-
tivities, such as jetty building, or the opening
of new tidal inlets where sand is carried into
lagoons to form tidal deltas, or a change of
wave or current regime.

ESTUARY: A tidal river; the portion of a river
affected by the rise and fall of the tide andt- and
that contains a mixture of fresh and salt water.

FILTER FEEDERS: Animals such as clams and
mussels that obtain food by filtering or
straining it from the surrounding waters.




FLOOD TIDE: An usually high tide often caused
by a combination of factors such as storms ora
particular alignment of the sun, moon and
earth.

FLYWAYS: Routes followed by migrating birds.
In North America, ornithologists distinguish
between the Atlantic, Mississippi, Central, and
Pacific flyways.

FOOD CHAIN: The passage of energy and
materials in the form of food from producers
(green plants) through a succession of plant-
eating and meat-eating consumers. Green
plants, plant-eating insects, and an insect-
eating fish would form a simple food chain. See
also Food web.

FOOD WEB: A system of interlocking food
chains. Since few animals rely on a single food
source and since a given food is rarely con-
sumed exclusively by a single species of
animals, the separate food chains in any
natural community interlock and form a web.

GLACIAL DRIFT: Sediment accumulated as a
result of glaciation, under a glacier, at its
margins or beyond, as glaciofluvial and glacial
marine deposits.

GLACIAL TILL: A “boulder clay,” an unsorted
and unstratified sediment deposited directly by
a glacier in moraines or drumlins and not
reworked by meltwater.

HABITAT: The immediate surrounding (living
place) of a plant or animal.

HYDROLOGIC CYCLE: The composite cycle of
water exchange, including change of state and
vertical and horizontal transport, of the in-
terchange of water substance between earth,
atmosphere, and ocean.

INTERTIDAL ZONE (littoral zone): Generally
considered to be the zone between mean high-
water and mean low-water levels.

INVERTEBRATE: An animal without a back-
bone. Insects and mussels are invertebrates,
see also Vertebrate.

KETTLE HOLE LAKES: Bodies of water formed
in depressions left by melted glacial ice blocks.
Bogs often form in these depressions.

LARVA (pl. larvae): An active immature stage in
an animal’s life history, during which its form
differs from that of the adult. The caterpillar,
for example, is the larva of a butterfly; the
tadpole is the larval stage in the life history of a
frog.

LITTORAL CURRENT: A current moving
parallel to the shore, usually developed by wave
fronts that have an angular approach to the
shore. The current causes shifting of beach
sand along the shore.

MARSH: A treeless form of wetland, often
deveioping in shallow ponds or depressions,
river margins, tidal areas, and estuaries.
Marshes may contain either salt or fresh water.
Prominent among the vegetation of marshes
are grasses and sedges.

MOLLUSCS: A major group of animals with
soft, boneless bodies and, usually, sheils. The
group includes snails, clams, mussels, and
oysters.

MORAINE: A deposit left by a glacier at its
terminus (terminal moraine), along the side of a
valley glacier (lateral moraine), down the glacier
from the junction of tributaries (medial
moraine), and as a thin glacial deposit over
most of the glaciated area (ground moraine).
Moraines are generally ridges, but a ground
moraine may form a level plain.

MUD: Detrital material consisting mostly of silt
and clay-sized particles (less than 0.06
millimeter) but often containing varying
amounts of sand and/or organic materials. It is
also a general term applied to any fine-grained
sediment whose exact size classification has
not been determined.

NUTRIENT: In the ocean, any one of a number
of inorganic or organic compounds or ions
used primarily in the nutrition of primary
producers. Nitrogen and phosphorous com-
pounds are examples of essential nutrients.

PANNE: A shallow depression containing water
left by receding tides. The water is usually too
salty to support vegetation, but sometimes
mats of blue-green algae, stunted grasses, or
showy flowers form. Pannes and creeks are the
principal physical features of saltwater mar-
shes..
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PEAT: Partly decayed organic matter formed in
boggy areas where high acidity and a lack of
oxygen limits decomposition.

PHOTIC ZONE: Area penetrated by light.

PHOTOSYNTHESIS: The process by which
green plants convert carbon dioxide and water
into simple sugars. Chlorophyll and sunlight
are essential to the series of complex chemical
reactions involved.

PLANKTON: The minute plants and animals
that float or swim near the surface of a body of
water. The enormous quantities of plant
plankton (phytoplankton) and animal plankton
(zooplankton) in water provide an important
food source for many aquatic animals.

PLEISTOCENE: Of or pertaining to the most
recent epoch in the earth’'s geologic history,
roughly the past one million years. The period
includes at least four major retreats and ad-
vances of continental glaciers. ‘

PRODUCERS: Green plants, the basic link in
any food chain. By means of photosynthesis,
green plants manufacture the food on which all
other living things ultimately depend. See also
Consurmer, -

FRODUCTIVITY: The rate at which living things
in an ecosystem add to the amount of
biological matter. Productivity is dependent on
the interaction of the life and the environment“;.

|
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RED TIDE: A red or

reddish-brown
discoloration of surface waters most frequently
occurring in coastal regions, and caused by

concentrations of certain microscopic
organisms, particularly dinoflagellates. These
organisms produce toxic substances which
when ingested by filter feeders render them
unfit for human consumption.

SALINITY: A measure of the quantity of
dissolved salts in sea water. Formally defined
as the total amount of dissolved solids in sea
water in parts per thousand (0/00) by weight
when all the carbonate has been converted to
oxide, the bromide and iodide to chioride, and
all organic matter is completely oxidized.

SAND: Loose material which consists of grains
ranging between 0.0625 and 2.0 millimeters in
diameter.

SEDGE: A kind of plant resembling the
grasses. However, sedges usually have solid
triangular stems in contrast to the round hollow
stems of grasses. The floating mats of bogs are
often composed of sedges.

SESSILE: Permanently attached to a surface.
SHRUB: A woody plant, usually less than
twelve feet tall, having many stems rising from

the ground.

SPAT: Immature oysters or scallops newly
settled upon an available surface.

SPIT: A small, elongated point of land, mostly
sand, extending into a body of water.

SUCCESSION: The gradual replacement of one
biotic community by another, eventually
leading to a more or less stable community.

SWAMP: A form of wetland characterized by
moss and shrubs, or trees such as maples,
gums, and cypresses. Swamps usually have
better drainage than bogs. Sometimes they
succeed marshes in shallow water basins, and
they also may develop in sluggish streams and
floodplains.

TERMINAL MORAINE: Debris deposited at the
terminus of a glacier and forming a ridge
remaining to mark a particular glacial stage
after the glacier has melted back or vanished.

TIDAL FLAT: A sandy or muddy land covered
and uncovered by rise and fall of the tides. Tidal
flats are largest where land siopes are low and
tidal range is high, as in northern Maine.

TIDAL INLET: A breach in a coastal barrier
generally opened by a major storm and
maintained by tidal flow.

VERTEBRATE: An animal with a backbone. The
group includes fishes, amphibians, reptiles,
birds, and mammals.

WATER TABLE: The upper level of the un-
derground reservoir of water.




LIST OF ANIMALS AND PLANTS IN TEXT

VERTEBRATES

Fishes

Alewife

American Pollock
American Shad
Atlantic Herring
Atlantic Silverside
Atlantic Sturgeon
Banded Killifish
Blueback Herring
Bluefish

Cod

Cunner

Four-spine Stickleback
Haddock

Mackerel

Menhaden
Mummichog
Pipefish

Rainbow Smelt
Scup

Sea Robin
Short-nose Sturgeon
Smelt

Striped Bass
Summer Flounder (Plaice)
Swordfish

Tautog

Three-spine Stickleback
Tomcod

Tuna

Weakfish

White Perch

Winter Flounder

Alosa pseudoharengus
Pollachius virens

Alosa sapissima

Clupea harengus
Menidia menidia
Acipenser brevirostrum
Fundulus diaphanus
Alosa aestivalis
Pomatomus saltatrix
Gadus callarias
Tautogolabrus adspersus
Apeltes quadracus
Melanogrammus aeglefinus
Scomber scombrus
Brevoortia tyrannus
Fundulus heteroclitus
Syngnathus fuscus
Osmerus sturio
Stenotomus versicolor
Prionotus carolinus
Acipenser brevirostrum
Osmerus mordax
Morone satillis
Paralichthys dentatus
Xiphias gladius

Tautoga onitis
Gasterosteus aculueatus
Microgadus tomcod
Thynnus thynnus
Cynoscion regalis
Morone americana
Pseudopleuronectes americanus

Birds

American Golden Eye
Black-backed Gull
Black Duck

Black Skimmer

Brant Goose

Canada Goose
Clapper Rail
Common Tern
Double-crested Cormorant
Greater Scaup Duck
Herons

Herring Gull

ipswich Sparrow
Laughing Gull
Mallard

Marsh Hawk

Mute Swan

Osprey

Pectoral Sandpiper
Seaside Sparrow
Semi-palmated Sandpiper
Sharp-tailed Sparrow
Song Sparrow
Sparrow Hawk
Spotted Sandpiper
White-winged Scoter

Mammals

Beach Meadow Vole
Meadow Mouse
Muskrat

Rabbit

Glaucionetta clangula americana
Larus marinus

Anas rubripes

Rynchops nigra

Branta bernicla

Branta canadensis

Rallus longirostris

Sterna hirundo

Phalacrocorax auritus

Aythya marila nearctica
Nycticorax nycticoras,
Ardea herodias

Larus argentatus

Passerculus princeps

Larus atricilla

Anas platyrhynchos platyrhynchos
Circus cyaneus

Cygnus olor

Pandion halicetus cardinensis
Erolia melanotos

Ammospiza maritima
Ereunetes pusillus
Ammospiza caudacuta
Melospiza melodia

Falco sparverius

Actitis macularia

Melanitta fusca doglandi

Microtus breweri
Microtus pennsylvanicus
Ondatra zibethica
Sylvilagus floridanus
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INVERTEBRATES Arthropods

Crustaceans

Acorn Barnacle
Blue Crab
Fiddler Crabs
Ghost Shrimp
Gooseneck Barnacle
Green Crab
Hermit Crabs
Jonah Crab
Lobster

Mud Crab
Oyster Crab
Pea Crab

Rock Crab

Bay Scallop
Channeled Whelk
Dog Whelk
Edible Mussel
Gem Clam
Knobbed Whelk
Limpet

Marsh Snail
Moon Snail

Mud Snail

Oyster
Oyster-Drill
Periwinkle

Pond Snail
Quahog

Razor Clam
Ribbed Mussel
Rough Periwinkle
Soft-shell Clam
Surf or Sea Clam
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Molluscs

Balanus balanoides
Callinectus sapidus

Uca pugnax, pugilator and minax

Callianassa atlantica
Lepas fascicularis
Carcinides maenas

Pagurus pollicarus and longicarpus

Cancer borealis
Homarus americanus
Panopeus herbstii
Pinnotheres ostreum
Pinnixa chaetopterana
Cancer irroratus

Argopecten irradians
Busycon Canaliculatum
Thais lapillus

Mytilus edulis

Gemma gemma
Busycon caricum
Acmaea testudinalis
Melampus bidentatus
Polinices heros
Narcarius obsoletus
Crassostrea virginica
Urosalpinx cinerea
Littorina spp.

Planorbis trivolvis
Mercenaria mercenaria

. Ensis directus

Modiolus demissus plicatulus
Littorina rudis

Mya arenaria

Spisula solidissima

Echinoderms

Brittle Star
Common Starfish
Green Sea Urchin
Sand Dollar

Sea Cucumber

Merostomates

Horseshoe Crab

Insects
Beach Flea
Greenhead Fly
Mosquito (Salt marsh)

Coelenterates

Moon Jelly

Pink Jellyfish
Plumose Anemone
Sagartia Anemone
Sea nemone
Stalked Jellyfish

Annelids

Clam Worm
Fringed Worm
Lugworm
Parchment Worm
Plumed Worm
Sand Worm
Trumpet Worm
Tube Worm

Ophiopholis aculeata
Asterias forbesi

Strongylocentrotus droehbachiensis

Echinarachnius parma
Cucumaria frondosa

Limulus polyphemus

Talorchestia spp.
Tabanus nigrovittatus
Aedes solicitans

Aurelia aurita
Cyanea capillata
Metridium dianthus
Sagartia modesta
Adamsia spp.
Haliclystus auricula

Nereis virens
Cirratulus cirratus
Arenicola marina

Chaetopterus variopedatus

Diapatra cuprea
Polycirrus eximius
Pectinaria gouldii
Spirorbis spp.



PLANTS

Alder (Speckled)
American Beech

Seed Plants

Arrowwood (Southern)

Bayberry
Beach Grass
Beach Heather
Beach Pea
Beach Plum

Beach Wormwood

Bear Oak
Bearberry
Black Cherry
Black Grass
Black Gum Tree
Black Oak
Blueberry
Bulrush
Cattail

Cord Grass
Cranberry
Crowberry
Duckweed
Dusty Miller
Eelgrass

Fly Honeysuckle

Golden Aster
Golden Heather
Grey Birch
Heather

Highbush Blueberry

Holly Tree
Indian Pipe

Japanese Black Pine

Jointed Glasswort

Meadowsweet

Moccasin Flower

Partridge Berry
Pitch Pine

Alnus rugosa

Fagus grandifolia
Viburnun dentatum
Myrica pensylvanica
Ammophila breviligulata
Hudsonia tomentosa
Lathyrus maritimus
Prunus maritima
Artemisia caudata
Quercus ilicifolia
Arctostaphylos uva-ursi
Prunus serotina

Juncus gerardi

Nyssa sylvatica
Quercus velutina
Vaccinium spp.

Scirpus validus

Typha latifolia

Spartina alternifiora
Vaccinium macrocarpon
Corema conradii
Spirodela polyrhiza
Artemisia stelleriana
Zostera marina
Lonicera morrowi
Chrysopsis falcata
Hudsonia ericoides
Betula populifolia
Calluna vulgaris
Vaccinium corymbosum
llex“ opaca

Monotropa uniflora
Pinus nigra

Salicornia europaea
Spiraea latifolia
Cypripedium acaule
Mitchella repens

Pinus rigida

Plume Grass (Reeds, Phragmites)Pragmites communis

Poison Ivy

Pussy Willow
Quaking Aspen
Red Cedar

Red Maple
Salt-meadow Cordgrass
Salt-spray Rose
Saltwort

Sassafras

Sea Blite

Sea Lavender

Sea Rocket
Sedges

Seabeach Orache
Seabeach Sandwort
Seaside Aster
Seaside Goldenrod
Seaside Spurge
Shadbush

Spike Grass
Staghorn Sumac
Sundew

White Cedar

Wild Rose
Glasswort

Algae

Blue-green
Dulse
Enteromorpha
Irish Moss
Kelps

Knotted Wrack
Rockweeds
Sea Laver

Sea Lettuce

Lichens

lichens

Rhus radicans

Salix discolor

Populus tremuloides
Juniperus virginiana
Acer rubrum

Spartina patens

Rosa rugosa

Salsola kali

Sassafras albidum
Suaeda maritima
Limonium nashii
Cakile edentula

Carex spp.

Atriplex hastata
Arenaria peploides
Aster linariifolius
Solidago sempervirens
Euphorbia polygonifolia
Amelanchier canadensis
Distichlis spicata

Rhus typhina

Drosera rotundifolia
Chamaecyparis thyoides
Rosa virginiana
Salicornia spp.

Calothrix spp.
Rhodymenia palmata

Enteromorpha intestinalis

Chondrus crispus

Laminaria spp.; Alaria
Agarum cribrosum

Ascophyllum nodosum

Fucus spp.

Porphyra vulgaris

Ulva lactuca

Cladonia spp.
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