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INTRODUCTION

The coastal morphology and physical settings of Massachusetts are as
diverse as any comparable stretch of shoreline in North America. The
coastline exhibits marked changes in geological settings and physical
processes. The region includes the southernmost limit of glaciation on
the East Coast and encompasses the transition between bedrock/till
dominated shores to the north and the sandy coastal plain to the south.
Coastal forms include both sand and gravel barrier islands and spits
with tidal inlets, rocky shores with structurally-controlled pocket
beaches, eroding drumlins and high glacial cliffs, and drowned riv~r
valleys. In areas of high wave energy and abundant sediment supplies,
major spit systems and barriers have developed. In other areas,
sediment is scarce and accretionary landforms are absent.

Massachusetts and Cape Cod Bays form the southern border of the
Gulf of Maine/Bay of Fundy resonance basin. Spring tidal ranges reach
4.0 m in Massachusetts Bay, and are as low as 0.6 m in Nantucket Sound.
Wave climate varies from highly sheltered to open ocean conditions.
This diversity in morphology, hydrographic regime, and shoreline
processes, combined with a wide range of coastal land uses from
industrial harbour development to beach recreation, has led to the
construction of a multitude of different types of shoreline engineer-
ing. These structures have been built to protect homes, businesses,
and roadways, stop shoreline erosion, lessen cliff retreat, prevent the
shoaling of harbours, and for many other purposes.

COASTAL COMPARTMENTS

To aid in the discussion of engineering structures along the coast of
Massachusetts, the shoreline has been divided into 13 coastal compart-
ments (Fig. 1). These will be presented by following the shoreline
from its northern border with New Hampshire to its southern border with
Rhode Island. The divisions are based on distinct changes in coastal
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Fig. 1. Coastal compartments of Massachusetts based on morphology.
The numbers refer to locations of aerial photographs.
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morphology and only the "Mixed Coast" south of Boston exhibits sig-
nificant variability within a section. The location of the compart-
ments, depositional features, types of structures, and representative
examples are summarized in Table 1. There are many kilometers of
pristine, untouched coastline along Massachusetts (e.g., outer Cape
Cod, the Elizabeth Islands, Sandy Neck, and Monomoy Island) and other
areas where most of the shoreline has been engineered (e.g., Boston
Harbour, Boston North Shore, and Boston South Shore). Like most areas
in the United States, there is a close association between population
centres and the number and extent of engineering structures.

Barrier Coast (Boars Head to Annisquam River Inlet)

The northern Barrier Coast extends 5.0 km beyond the Massachusetts
border into New Hampshire. This shoreline consists of mesotidal
barrier spits and barrier islands with well developed tidal inlets and
estuaries. The barriers are separated from the mainland by extensive
saltmarsh and tidal creek systems. The shoreline at the northern end,
Hampton and Salisbury Beaches, is backed by seawalls and has been the
site of beach nourishment projects. The mouths of the Hampton and
Merrimack River Estuaries have been stabilized with large rock jetties
that have caused some sediment trapping on both sides of the inlet.
There is also a submerged jetty system at the southern end of the
barrier chain at Annisquam River Inlet.

Historically, the Merrimack River has been an important shipping
centre. The jetty system at the river mouth was begun in 1881 and
progressively lengthened at least 13 times, most recently extending its
base landward to prevent flanking. The residential portion of Plum
Island, adjacent to the Merrimack River Inlet, was protected by a
series of 7 stone groynes in 1954. These were rebuilt in the mid-
1960s. The same has received beach nourishment in the early 1950s and
1970s. These various shore protection efforts along northern Plum
Island do not appear to exert a strong influence on the regional
longshore transport system.

Rocky Coast (Cape Ann to Nahant)

The rocky, irregular nature of this shoreline has resulted in the
location of numerous harbours, both large and small. The openings to
several of the harbours have been protected by offshore breakwaters.
The dominant coastal structures within the harbours are seawalls and
bulkheads of different constructions, a result of variable exposures to
wave energy. Beaches in this region may be sand or gravel, and occur
as pockets between headlands or as tombolos connecting the mainland to
bedrock islands. Some of the beaches are bordered by low glacial
cliffs and have been protected by riprap revetments. Many of beaches
in more densely populated areas, such as Lynn and Nahant Beaches, are
backed by large seawalls. The decreasing supply of sediment to this
region, coupled with wave reflection off the seawalls, has caused
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CLASSIFICATION OF THE MASSACHUSETTS SHORELINE WITH REFERENCE TO COASTAL MORPHOLOGY AND
TYPES OF ENGINEERING STRUCTURES
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accelerated vertical erosion of the beaches
areas the beach is nonexistent at hightide.

Consequently, in some

Drumlin Coast (Boston Harbour and Adjacent Areas)


