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INTRODUCTION AND GEOLOGIC SETTING

Boston Harbor, Massachusetts is an outstanding example of a glaciated structural basin that has
been inundated and modified by post-glacial sea level rise during the past 15,000 years. It contains dozens
of submerged drumlins and other glacial features that are now being modified by coastal processes.
Excellent exposures of late Pleistocene glacial sediments provide evidence for at least two glacial advances
into southern New England by the Laurentide ice sheet. The urbanization of the Boston Harbor Islands and
their surroundings also illustrate the interaction of humans with their environment. In recognition of their
unique characteristics, the Boston Harbor Islands have recently been designated as a National Park.
Planning for management and development of this park is now in progress. On this trip we will examine the
Quaternary environments and history of this unique urban landscape.

Boston Harbor can be divided into the inner and outer harbors (Fig. 1). The inner harbor has been
completely modified by humans through filling of estuaries and coastal wetlands (Fig. 2). The outer harbor
is less modified and natural processes and landforms are still apparent. We will first visit Nantasket Beach,
a classic site of coastal geomorphology, to study coastal processes and their interaction with the submerged
bedrock and glacial terrain. We will also visit Long Island, the largest of the Harbor Islands, to discuss the
glacial stratigraphy of the Harbor Islands. Along the way we should have many good views of the other
Harbor Islands (weather permitting).

The bedrock underlying Boston Harbor consists of the Neoproterozoic Boston Bay Group (see
Bailey et al., field trip #23). These rocks are part of the Avalonian terrane that was accreted to Laurentia
during the middle-Paleozoic. The Boston Bay Group unconformably overlies plutonic-volcanic basement
rocks (585 to 610 Ma). The Boston Bay Group consists of fine-grained clastics of the Cambridge
Formation and coarse-grained clastics of the Roxbury Formation (the "Puddingstone" is the State Rock).
The Roxbury Formation contains the controversial Squantum Member, formerly interpreted as tillite, it is
now believed to be a deep marine debris flow. The topographic relief on the bedrock surface is as great as
90 m (Kaye, 1982). Bedrock crops out in nUmerous places in Boston Harbor. In other places the bedrock is
buried by up to 90 m of glacial and glaciomarine sediments.

Preglacial environments and history

Very little is known about the preglacial sediments overlying bedrock in Boston Harbor. Fluvial
erosion and weathering were probably the most important processes before glaciation. In many places, the
bedrock has been altered by weathering into kaolinite-rich clay. Altered bedrock also exists in zones up to
300 feet below the bedrock surface (Kaye, 1967). This has been cited as evidence of deep Cenozoic
weathering, although the alteration could also result from hydrothermal processes associated with Paleozoic
and Mesozoic intrusions (Kaye, 1967). The weathered argillite has caused considerable confusion and
engineering problems, since it has very different properties than does the unweathered argillite.

Marine microfossils are abundant in the drumlin till and some of these may have been
incorporated from pre-existing coastal plain sediments (Orton and Colgan, 2001). Most of the microfossils
we have found so far are benthic forams (such as Elphidium sp.) and ostracodes, indicating shallow marine
and estuarine environments. Coastal plain units correlating with the Gardiner's clay have been described byKaye (1983) just south of Boston Harbor near Scituate, Massachusetts. .
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Glacial environments and history

Glacial deposits in Boston Harbor consist of till, outwash, ice-contact sediments, and glaciomarine clays
and silts. Kaye (1982) described three tills and interbedded outwash and glaciomarine clays. Only two of these tills
are exposed in the Boston Harbor Islands (Newman et al., 1990). We refer to the upper till as the "surface till" and
the lower till as the "drumlin till" following Stone and Borns (1986). The work of Kaye (1982) and recent inspection
of test borings made for the Central Artery and Tunnel Project (the "Big Dig") suggest that a third till, and a lower
glaciomarine unit older than the Boston blue clay may be present in some bedrock lows in the Boston area.

Figure 1. Field trip route and location map of Boston Harbor, Massachusetts. Numbers refer to stops we will be
making. Dark shading shows the current area included in the newly established Boston Harbor Islands National Park
(Map was modified from one created by the National Park Service, Boston Support Office).
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